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FOREWORD 

Tables of Spectral Lines of Neutral and Ionized Atoms was first published 
in Moscow in 1966. All misprints and errors that have come to our attention 
have been corrected, and additions based on journal articles have been made 
for the Plenum Press edition. In particular, additions have been made in the 
tables for Li (4], C I [1], N I (1], N IV [12], and N V [14]. 

Such highly important spectra as those of N IV, NV, 0 IV, 0 V, and 0 VI 
in the visible and partially in the ultraviolet regions have, until recently, re­
ceived almost no attention in the laboratory. The tables of these spectra in­
clude astrophysical data from B. Edlen (Z. Astrophys., 7:378, 1933) and C. E. 
Moore (A Multiplet Table of Astrophysical Interest, Part I, N.B.S., 1945) with 
rather rough estimates of the wavelengths of the spectral lines. But as the 
spectra of highly ionized atoms have been studied in the laboratory, these 
values have been determined more precisely, and we have striven to incorporate 
them in the American edition of the book. For the spectra of N IV and NV, 
we have employed the recent, comprehensive papers of R. Hallin (Arkiv for 
Fysik, 32:201, 1966; 31:511, 1966), in which the system of energy levels was 
refined and expanded, and many classified lines in the visible, ordinary ultra­
violet, and vacuum ultraviolet regions are cited. In addition, our tables retain 
certain lines in the spectra of N IV, NV, 0 IV, and 0 V from the above-men­
tioned papers of Edlen and Moore, for which we calculated wavelengths accord­
ing to the energy levels of Hallin. These lines are easily detected, since there 
are no intensity estimates in the second column of the tables. 

We shall be very happy ifthe data in this book on the spectra of 22 elements 
are of use to physicists and engineers. 

April 10, 1968 

A. R. Striganov 

Commission on Spectroscopy of the 
Academy of Sciences of the USSR, Moscow 
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PREFACE 

Optical atomic spectroscopy finds ever-widening application in various 
fields of physics and technology. Spectroscopic methods have acquired great 
importance for the determination of the most important parameters of plasma 
in discharge tubes, in plasma apparatus, and in ion sources. The development 
of quantum generators is closely linked with the utilization of the results of 
optical spectroscopy, and it is therefore very important for investigators to 
have detailed data on the spectra of atoms and their ions. However, to date no 
books have been published, either here or abroad, containing sufficiently com­
plete tabulations of the spectra of neutral and ionized atoms in all regions of 
the optical spectrum, and it has therefore been necessary to refer to individual 
journal articles, which has made work on the interpretation of spectra difficult. 

Harrison's tables of spectral lines, although fairly complete, only cover 
the spectra of neutral and singly ionized atoms. The tables of A. N. Zaidel, 
V. K. Prokof'ev, S. M. Raiskii, and E. Ya. Shreider are mainly designed for 
spectral analysis, and only isolated very intense lines are given in the spectra 
of higher degrees of ionization. In Charlotte Moore's tables of multiplets the 
classification of the most intense lines of almost all the elements for many 
degrees of ionization is given, but these tables are not complete enough, and 
their arrangement according to multiplets makes work on the analysis of spec­
tra difficult. Very complete tables on the far-UV region of the spectrum have 
recently been published by Kelly, but the classification of the lines is not given. 

This book contains the emission spectra of 22 of the elements with which 
we most frequently have to deal in the investigations of plasmas in all their 
forms and modifications. For each spectral line the wavelength, intensity, and 
classification are given. The book contains the spectra of all the gaseous ele­
ments except radon, of all the alkali metals except rubidium, which is rarely met 
in nature, and the radioactive francium, and of carbon, magnesium, aluminum, 
silicon, calcium, titanium, iron, and copper, which sometimes are present in 
plasma as impurities. The choice of elements is to some extent arbitrary, and 
it might have been possible to include a few more if space had permitted. 

For each element, in addition to the spectrum of the neutral atom, the spec­
tra of several of its ions are given. In all, the tables contain over 30,000 lines 
in the IR, visible, near-UV and far-UV regions of the spectrum. In the compila­
tion of the tables there is no demarcation of the region of the optical spectrum 
at either end. 
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These tables surpass all previously published tables in completeness for 
most of the elements (the exceptions are the spectra of Ca I and II, Ti I and II, 
and Fe I and II), and in particular the spectra of the gases have been greatly 
extended. Moreover, we give all necessary characteristics of the lines - their 
classification. In the examination of original papers we have come across 
many inaccuracies and errors in the classification of lines, and all the errors 
detected have been corrected. 

In compilation of the tables for certain elements assistance was given by 
A. I. Odintsov, G. A. Odintsova, Z. I. Shlepkova, P. P. Gavrin, Yu. P. Dontsov, 
V. V. Eliseev, L. N. Kaporskii, and V. P. Kachalov. The general editing and 
checking of all the tables were done by Prof. A. R. Striganov. 
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TABLES OF SPECTRAL LINES OF 

NEUTRAL AND IONIZED ATOMS 



INTRODUCTION 

The book consists of four main sections, in which spectral lines are assem­
bled in the order of diminishing wavelength. In the first section the most in­
tense lines are given for each element, and these are arranged according to 
the degrees of ionization of the atoms. The first column contains the wave­
length in angstroms, the second the intensity of the line, and the third the 
energy of the upper level in electron-volts. The second section gives a 
summary table of the most intense lines arranged according to wavelength. 
Here the first column contains the wavelength in angstroms, the second the 
element to which it belongs and its degree of ionization, and the third the 
intensity of the line. The tables of the most intense lines in the first and 
second sections of the book are intended to facilitate rapid orientation to the 
spectrum under investigation and the detection of the main components and 
impurities in the plasma. 

The third section gives complete tables of the spectral lines and their 
classification. As in the first section, the lines of elements are arranged in 
order of increasing atomic number, and in the table for each particular ele­
ment, in order of increasing degree of ionization. In these tables the first 
column lists the wavelength in angstroms according to the most reliable litera­
ture sources, the second the intensity according to the same source, and the 
third and fourth the energies of the lower and upper levels in electron-volts. 
The relation 1 eV = 8066.1 cm-1 was used for conversion from cm-1 to eV. 
The fifth column lists the transition expressed by the usual spectroscopic sym­
bols for the lower and upper levels. The sixth column gives the corresponding 
internal quantum numbers of the total angular momentum of the electron. The 
tables of this section contain not only classified lines, but also lines which have 
been shown to belong to the given degree of ionization of the atom but whose 
classification has not yet been established. For some elements there are 
fairly intense lines which cannot yet be definitely assigned to the neutral atom 
or one or another ion. Such lines are collected in supplementary tables of 
unidentified lines. 

The accuracies with which wavelengths have been measured by different 
authors are different. Lines are found in the tables for which the wavelength 
stated has a possible error of more than 1 A. For some elements lines are 
given whose wavelengths were measured accurately to the fourth decimal place 
by the interferometric method. Such lines can be used as secondary standards 
for the accurate measurement of wavelengths of lines in the spectra under 
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investigation. All wavelengths of more than 2000 A were measured in air; 
shorter wavelengths are the values in a vacuum. 

Intensities of lines are taken directly from the original papers, so that in 
the spectra of different atoms, and also in different regions of the spectrum 
of a given atom, different intensity scales are met. In most of the spectra the 
10-grade intensity scale is used with some extension beyond 10 for very bright 
lines and with the use of the symbols 0 and 00 for very weak lines. This scale 
is used in almost all the spectra in the far-UV region, and also in the spectra 
of highly ionized atoms. For neutral and singly ionized atoms a 1000-grade 
scale is us'ed most frequently with some extension for bright lines. In a number 
of spectra the 100-grade scale is used. Only in a few cases, when different 
authors used different scales for the estimation of the intensities of the lines 
which they measured, the intensities of a small part of the lines have been ad­
justed to a common scale. This was done in the spectra of Ne I, Ar I, Kr I, 
and Xe I, as a result of which the intensities of lines in the IR, visible, and 
near-UV regions are all expressed on the 1000-grade scale. In the IR and 
visible regions of the spectrum of He I [2) we used a 10,000-grade scale. For 
convenience of comparison with lines in the UV region these intensities are 
halved. In the spectrum ofF I [1) a scale is used which reaches 500,000 units 
for the very brightest lines. In this case, in all regions of the spectrum except 
the far-UV the intensities of the lines are diminished tenfold. 

From this it will be seen that the comparison of the intensities of lines in 
different regions of the spectrum, and especially of spectra of different degrees 
of ionization and of different elements, must be approached with great caution. 
This is not entirely because some authors use different scales and often esti­
mate intensities visually without allowing for the spectral sensitivity of the 
photographic plate. It is necessary to remember also that the relative intensi­
ties of lines depend greatly on the source in which the spectrum is excited and 
on its parameters. Lines of different degrees of ionization are particularly 
sensitive in this respect. It was not possible to describe the source and condi­
tions of excitement for each of the spectra presented in this book. It may be 
stated, however, that for metals and carbon the spectra of neutral atoms were 
excited with the aid of an electric arc or a discharge tube with a hollow cathode, 
while the spectra of ionized atoms were obtained with a condensed spark. In the 
case of gases the spectra of neutral and singly ionized atoms were excited in a 
Geissler tube. The spectra of higher degrees of ionization were obtained with 
the aid of a powerful spark in a vacuum. More detailed information on this 
question will be found in the literature, which is given in the book for each 
element. 

The classification of the lines is derived from the original papers and also 
from Moore's tables [5, 6). All old notations of levels have been replaced by 
modern ones in accordance with Moore's book "Atomic Energy Levels," since 
the publication of which many new levels have been established and the classi­
fication of a number of spectra has been greatly extended (C I, C II, N II, 0 I, 
F I, Na I, Mg I, Mg II, AC I, Si I, Si II, Si Ill, SiN, Cl I, Ar II, K I, Ca Ill). All 
this has been taken into account in the present book. 

In the spectral tables in Section III for H, He, Li, C, N, 0, Ne, Na, Ar, K, Kr, 
Xe, and Cs all classified spectral lines are included, but weak unclassified 
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TABLE 1 

Degree of ionization 
Uniden-

Element tified Total 
I II III IV v VI VII VIII lines 

Hydrogen 150 150 

Helium 153 62 215 

Lithium 41 45 12 98 

Carbon 482 500 327 81 13 3 1406 

Nitrogen 576 565 304 112 74 4 1635 

Oxygen 263 527 453 326 172 44 9 1799 

Neon 1002 329 115 133 67 33 19 13 99 1810 

Sodium 89 123 216 72 102 134 12 748 

Argon 1012 1751 284 105 36 39 25 25 3277 

Potassium 107 171 99 85 142 119 50 773 

Krypton 645 1005 510 61 2 8 2 2 2235 

Xenon 589 953 421 46 1 3 5 4 23 2045 

Cesium 127 372 17 476 992 

lines with intensities of I= 1, 0, or 00 on the 10-grade scale for which the 
transitions are unknown and for which it is unknown whether the spectrum be­
longs to the neutral atom or an ion are excluded. In the case of the spectrum 
of Ar II [11, 12], in view of its very large size classified lines with intensities 
I of 0.5 and 0 are also excluded. In the spectra of high degrees of ionization 
there is no abridgment. In Table 1 we give the numbers of lines in Section III 
for each of the elements listed and in some cases the number of unidentified 
lines which have not yet been assigned to the neutral atom or an ion. The 
table also gives the total number of lines for each element. 

TABLE 2 

Degree of ionization 
Uniden-

Element tified Total 
I II III IV v VI lines 

Fluorine 438 255 281 208 113 61 1356 
Magnesium 210 145 87 79 114 124 12 771 
Aluminum 136 451 70 66 69 85 13 790 
Silicon 438 311 323 118 13 63 1206 
Chlorine 602 581 296 84 45 35 1643 

Calcium 222 85 206 63 121 113 13 823 

Titanium 1006 396 90 31 4 12 1539 

Iron 1159 844 427 73 145 101 2749 
Copper 619 972 291 151 2033 
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From the spectra of neutral and singly ionized atoms of F, Mg, Al, Si, 
Cl, Ca, Ti, and Cu weak classified lines with I= 1 or 0 on the 10-grade scale 
and unclassified lines with I = 2, 1, or 0 are excluded. From the spectrum of 
Ti I classified lines with I = 2 and unclassified lines with I = 4 or 3 are also 
excluded. From the spectra of Fe I, II, and III all lines with I = 4, 3, 2, 1, or 0 
are excluded. Information on the numbers of lines given for these elements in 
this book is given in Table 2. 

The fourth section of the book consists of a summary table of all lines 
arranged according to wavelength. For each line it is stated whether it be­
longs to the neutral atom or an ion, and its intensity is given. 

The fifth section lists forbidden lines belonging to quadrupole and magnetic 
dipole transitions. Many of these lines are observed under ordinary conditions, 
and some are found in the spectra of the sun and the stars. In the same section 
the edges of the bands of the more important molecules are given, and there is 
a table of the wavelengths of lines in the molecular spectrum of hydrogen H2• 

Below, for each element we list the literature used in the compilation of 
the data of the tables. 
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ton, 1945. 
6. C.E. Moore, An Ultraviolet Multiplet Table, Circular488, N.B.S., Washington, Sect. 1, 

1950 (H-V); Sect. 2, 1952 (Cr-Nb); Sect. 3,1962 (Mo-Rd, without rare-earth elements); 
summary tables of spectral lines; Sect. 4, 1962 (H-Nb); Sect. 5, 1962 (Mo-La, Hf-Rd). 

7. Landolt-Bornstein, Zahlenwerte und Funktion aus Physik, Chemie, Astronomie, Geo­
physik und Technik. Vol. I, Part I, Atome und Ionen, Sixth edition, Berlin, 1950. 

8. C.E. Moore, Atomic Energy Levels, Circular 467, N.B.S., Washington; Vol. I, 1949 
(H-V); Vol. II, 1952 (Cr-Nb); Vol. III, 1958 (Mo-La). 

9. R. W. B. Pearse an.d A. G. Gaydon, Identification of Molecular Spectra [Russian trans­
lation), Moscow, lzd. inostr. lit., 1949. 

SPECTRA OF INDIVIDUAL ELEMENTS 

Hydrogen 

1. C. E. Moore, A Multiplet"Table ofAstrophysicallnterest, Parts I, II, N.B.S., Washing­
ton, 1945; An Ultraviolet Multiplet Table, Circular 488, Section I, N.B.S., Washington, 
1950. 

2. C.]. Humphreys, J. Res. Natl. Bur. Standards 50:1 (1953); classification (cl.) of H, IR 
region. 

Helium 

1. C. E. Moore, A Multiplet Table ofAstrophysicallnterest,Parts I, II, N.B.S., Washing­
ton, 1945; An Ultraviolet Multiplet Table, Circular 488, Section I, N.B.S., Washington, 
1950. 

2. W.C. Martin, J. Res. Natl..Bur. Standards 64A:19 (1960); cl. of He I, secondary 
standards, region 21132-320 A. 

3. G. Herzberg, Proc. Roy. Soc. A 248:309 (1958); cl. of He I, secondary standards, 
region 9210-537 A. 
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Lithium 

1. H. Kayser and H. Konen, Handb. Spektroskopie 7(3):979 (1934); cl. of Li I, Li II, 
region 74,500-170 A. 

2. R. W. France, Proc. Roy. Soc. A 129:354 (1930); cl. Li I, main series in absorption 
ton= 32. 

3. K. W. Meissner, L. G. Mundie, and P.H. Stelson, Phys. Rev. 74:932 (1948); 75:891 
(1949); interferometer measurements of i\. 

4. I. Johansson, Arkiv. fys. 15(2):169 (1959); cl. of Li I. regions 26,878-7135 A and 
8126-3915 A. 

5. Y.G. Torresson and B. Edlen, Arkiv. fys. 23:117 (1963); lines of Li II. 
6. A. Ericson and B. Edlen, Nature 125:233 (1930); Z. Phys. 59:656 (1930); cl. of Li II, 

far-UV region. 
7. H. G. Gale and J. B. Hoag, Phys. Rev. 37:1703 (1931); cl. of Li III, region 730-100 A. 
8. E. Freytag, Naturwissenschaften 46:314 (1959); cl. of Li II, Li Ill, far-UV region. 

Carbon 

1. I. Johansson, Arkiv fys. 29(2):175 (1965); cl. ofC I; region 25,843-11,619 A; 31(3):201 
(1966); cl. of C I, regions 11,331-2478 A and 1994-945 A. 

2. S. Clad, Arkiv fys. 7(1-2): 7 (1954); cl. of C II, region 8800-440 A. 
3. B. Edlen, Nova acta Reg. soc. sci. upsaliensis, 9:6, 31-153 (1934); cl. of C I-V, far-

UV region. 
4. K. Bockasten, Arkiv fys. 9(5):457 (1955); cl. of C III, region 9950-343 A. 
5. K. Bockasten, Arkiv fys. 10(6):567 (1956); cl. of C IV, region 9950-384 A. 
6. F. Z. Tyren, Phys. 98:768 (1935); cl. of C V and VI, region 40-30 A. 

Nitrogen 

1. K. B.S. Eriksson, Arkiv fys. 19(2-3):235 (1961); cl. of N I, region 18,751-11,998 A. 
2. K.B.S. Eriksson, Arkiv fys. 13(5):429 (1958); cl. of N I, region 11,651-7424 A. 
3. 0. S. Duffendack and R. A. Wolfe, Phys. Rev. 34:409 (1929); cl. of N I, region 6982-

3437 A. 
4. E. Ekefors, Z. Phys. 63:437 (1930); cl. of N I, region 1900-1009 A. o 

5. G. Herzberg, Proc. Roy. Soc. A, 248:309 (1958); cl. of N I, regions 11,323-6623 A 
and 965-910 A. 

6. K. B.S. Eriksson, Arkiv fys. 13(4):303 (1958); cl. of N II, region 10,547-475 A. 
7. L.J. Freeman, Proc. Roy. Soc. A 121:318 (1928); cl. of N Ill, region 6488-374 A. 
8. B. Edlen, Z. Phys. 98:561 (1936); cl. of N Ill, region 2192-1906 A. 
9. B. Edlen, Nova acta Reg. soc. sci. upsaliensis, 9:6, 78, 62, 41 (1934); cl. of N III and 

IV, region 4500-180 A, cl. of NV, far-UV region. 
10. L.J. Freeman, Proc. Roy. Soc. A 127:330 (1930); cl. of N IV, region 7127-922 A. 
11. B. Edlen, Z. Astrophys. 7:378 (1933); cl. of N IV and V, region 7600-3100 A. 
12. R. Hallin, Arkiv fys. 32(2-3):201 (1966); cl. of N IV, region 7703-948 A. 
13. S.C. Tilford, J. Opt. Soc. Am. 53:1051 (1963); cl. of NV, region 300-100 A. 
14. R. Hallin, Arkiv fys. 3i(6):511 (1966); cl. of NV, region 7618-425 A. 
15. F. Tyren, Nova acta Reg. soc. sci. upsaliensis (4) 12:1, 24 (1940); cl. of N VI, far­

UV region. 

Oxygen 

1. K.B.S. Eriksson and H. B.S. Isberg, Arkiv fys. 24(6):549 (1963); cl. of 0 I, region 
18,214-4654 A. 

2. B. Edlen, Kungliga Svenska Vetenskapsakademiens Handlingar, 20(10) :31 (1943); cl. of 
0 I, regions 13,163-2876 and 1358-448 A. 

3. R. Frerichs, Phys. Rev. 34:1239 (1929); 36:398 (1930); cl. of 0 I, region 882~-2884 A. 
4. C. Mihul, Ann. Phys. 9:294 (1928); cl. of 0 II, Ill, and IV, region 6910-2045 A. 
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5. B. Edlen, Nova acta Reg. soc. sci. upsaliensis 9:6, 136, 115, B7, 62, 44 (1934); cl. of 
0 11-VI, region 6606-104 A. 

6. B. Edlen, Z. Phys., 93:726 (1935); cl. of 0 II, III, and IV, regions 44B9-740 A, 33B4-
554 A, and 3492-153 A. 

7. A. Fowler, Proc. Roy. Soc. A 117:317 (192B); cl. of 0 III, region 5592-1903 A. 
B. I.S. Bowen, Phys. Rev. 29:231 (1927); cl. of 0 II, region 4925-430 A, cl. of 0 III and 

IV, far-UV region. 
9. L. J. Freeman, Proc. Roy. Soc. A 127:330 (1930); cl. of OIV, region 4B13-2449 A. 

10. F. Tyren, Nova acta Reg. soc. sci. upsaliensis, 12:1, 24 (1940); cl. of 0 VI and VII, 
20 A region. 

11. B. Edlen, Arkiv fys. 4:441 (1952); cl. of 0 VII, 120 A region. 

Fluorine 

1. K. Liden, Arkiv fys. 1(3) :229 (1949); cl. and new levels of F I, regions 11,550-2970 and 
9B0-6Bo A. 

2. H. Dingle, Proc. Roy. Soc. A 12B:600 (1930); cl. ofF II, regions 6000-2500 and 1750 
470 X. 

3. Edlen, B., Z. Phys. 93:433 (1935); cl. of F II, regions 6000-2400 A and 740-250 A; 
cl. of F III, region 3350-2400 A. 

4. I. S. Bowen, Phys. Rev. 45 (II):B2 (1934); cl. ofF II and III, regions 60B-353 and 3437-
214 A. 

5. H. Dingle, Proc. Roy. Soc. A 122:144 (1929); cl. ofF III, region 3270-530 A. 
6. B. Edlen, Z. Phys. 92:19 (1934); cl. ofF IV, regions 3170-2170 and 6B0-140 A. 
7. B. Edlen, Z. Phys. B9:597 (1934); cl. ofF V, region 2700-120 A. 
B. B. Edlen, Z. Phys. 94:47 (1935); cl. ofF V and VI, region 2700-120 A. 
9. A.S. Kaufman, T.P. Hughes, and R. V. Williams, Proc. Phys. Soc. A 76:17 (1960); 

cl. of F VI, three lines in 2320 A region. 
10. B. Edlen, Z. Phys. B9:179 (1934); cl. ofF VI and VII, region 1140-B6 A. 
11. H. Flemberg, Arkiv mat. astr. fys. 2BA:1B (1942); cl. ofF VIII, far-UV region. 
12. B. Edlen, Arkiv fys. 4(2B)441 (1952); cl. ofF VIII, far-UV region. 
13. F. Tyren, Nova acta Reg. soc. sci. upsaliensis 12:1, 25 (1940); cl. ofF VIII, far-UV 

region. 

Neon 

1. G. Hepner, Compt. rend. Acad. sci. colon. 24B(B):1142 (1959); cl. of Ne 1, region 25,000-
19,570 A. 

2. C.J. Humphreys and H.J. Kostkowski, J.Res.Natl.Bur. Standards 49:73 (1952); cl. of 
Ne I, region 1B,624-1B,035 A. 

3. W.F. Meggers, J. Res. Natl. Bur. Standards 14:4B7 (1935); cl. of Ne I, region 12,690-

10,562 A. 
4. W. F. Meggers and C.j. Humphreys, J. Res. Natl. Bur. Standards 10:427 (1933); cl. of 

Ne I, region 1B,549-7724 A. 
5. F. Paschen, Ann. Physik 60:405 (1919); cl. of Ne I, region 9B40-2550 A. 
6. B. Petersson, Arkiv fys. 27(4):317 (1965); Ne I, far- and near-UV regions. 
7. L. Bloch, E. Bloch, and C. Dejardin,J. Phys. et radium 7:129 (1926); lines of Ne I-III, 

visible and UV regions. 
B. W. F. Meggers and C.J. Humphreys, J. Res. Natl. Bur. Standards 13:293 (1934); cl. 

and secondary standards of Ne I, region 9665-4334 A. 
9. C.J. Humphreys, J. Res. Natl. Bur. Standards 20:17 (193B); cl. and secondary stand­

ards of Ne, region 3754-3369 A. 
10. K. Burns, K.B. Adamsandj.Longwell,J.Opt. Soc. Am. 40:339 (1950); cl. and second­

ary standards of Ne I, region B919-3126 A. 
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11. S. A. Sullivan, J. Opt. Soc. Am. 45:1031 (1955); secondary standards of Ne I, region 
8865-7059 A. 

12. P.G. Wilkinson and K.L. Andrew, j. Opt. Soc. Am. 53(6):710 (1963); secondary 
Standards of Ne I and II, far-UV region. 

13. T. L. de Bruin and C.j. Bakker, Z. Phys. 69:19 (1931); cl. of Ne II, region 4922-353 A. 
14. T. L. de Bruin, Z. Phys. 77:505 (1932); cl. of Ne III, region 2825-2086 A. 
15. j.C. Boyce, Phys. Rev. 46:378 (1934); cl. of Ne I-IV, far-UV region. 
16. J. C. Boyce and H. A. Robinson, J. Opt. Soc. Am., 26:133 (1933); lines of Ne II, far-UV 

region. 
17. S. Frish, Z. Phys. 64:499 (1930); lines of Ne II, far-UV region. 
18. F. W. Paul and H. D. Polster, Phys. Rev. 59:424 (1941); cl. of Ne IV-VI, far-UV region. 
19. A. S. Kaufman, T. P. Hughes, and R. V. Williams, Proc. Roy. Soc. A 76:17 (1960); 

cl. and levels of Ne IV-VI, region 2300-2200 A. 
20. B.C. Fawcett, B.B. jones, and R. Wilson, Proc. Phys. Soc. A 78:1223 (1961); cl. of 

Ne VI-VIII, far-UV region. 
21. K. Bockasten, R. Hallin, and T. P. Hughes, Proc. Phys. Soc. A 81:522 (1963); cl. and 

levels of Ne IV -VII, region 2300-430 A. 
22. S. Goldsmith and A. S. Kaufman, Proc. Phys. Soc. A 81:544 (1963); cl. and levels of 

Ne IV-VI, region 2400-2200 A. 
23. L. L. House and G. A. Sawyer, Astrophys. j. 139:775 (1964); cl. of Ne VII and VIII, 

far-UV region. 

Sodium 

1. P. Risberg, Arkiv fys. 10:583 (1956); cl. of Na I, region 23,380-2543 A. 
2. S. E. Frich, Z. Phys. 70:498 (1931); cl. of Na II, region 4455-2315 A. 
3. J. S. Bowen, Phys. Rev. 31:967 (1928); cl. of Na II, region 3711-2506 A. 
4. B. B. Vance, Phys. Rev. 41:480 (1932); cl. of Na II, region 302-269 A. 
5. D. H. Tombonlian, Phys. Rev. 54:347 (1938); cl. of NaIll, region 2564-1100 A. 
6. J. SOderqvist, Nova acta Reg. soc. sci. upsaliensis, 9:39, 51 (1934); cl. of Na IV, 

region 412-129 A. 
7. j.C. Boyce and H. A. Robinson, J. Opt. Soc. Am. 26:133 (1936); lines of Na III, far-UV 

region. 
8. J. Soderqvist, Arkiv mat. astr. fys., 32A(19):1 (1946); lines of Na V and VI, far-UV 

region. 
9. J. Soderqvist, Arkiv mat. astr. fys., 30A(11):1 (1944); cl. of Na VII and VIII, far-UV 

region. 

Magnesium 

1. G. Risberg, Arkiv. fys. 28(5):381 (1965); cl. of Mg I, region 26,393-2025 A. 
2. R. A. Fisher and F. E. Eshbach, J. Opt. Soc. Am. 43(11):1030 (1953); cl. of Mg I, 

region 17,109-11,828 A.. 
3. E. W. Selwyn, Proc. Phys. Soc. A 41:392 (1929); cl. of Mg I, region 12,083-1668 A. 
4. P. Risberg, Arkiv fys. 9(5):483 (1955); cl. of Mg II, region 11,620-824 A. 
5. J. S5derqvist, Nova acta Reg. soc. sci. upsaliensis 9:7, 22, 39 (1934); cl. of Mg III, 

region 2529-158 A; cl. of Mg IV, region 1956-112 A. 
6. J. Soderqvist, Arkiv mat. astr. fys. 32A:4 (1946); cl. of Mg V and VI, region 403-72 A. 

Aluminum 

1. K. B.S. Eriksson and H. B.S. Isberg, Arkiv fys. 23:527 (1963); cl. of AlI, region 
21,164-1762 A.. 

2. F. Paschen and R. Ritschl, Ann. Physik. 18:867 (1933); cl. of Al II, region 10,122-
5971 A.. 

3. R.A. Sawyer and F. Paschen, Ann. Physik 84:1 (1927); cl. of AlII, region 7471-954 A. 
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4. F. Paschen, Ann. Physik 12:509 (1932); cl. of AlII, region 1989-1834 A. 
5. E. Ekefors, Z. Phys. 51:471 (1928); cl. of Al III, region 1862-486 A. 
6. F. Paschen, Ann. Physik 71:142 (1923); cl. of Al III, region 5722-1352 A. 
7. J. Soderqvist, Nova acta Reg. soc. sci. upsaliensis, 9:34, 39, 51 (1934); cl. of Al IV­

VI, far-UV region. 
8. E. Ferner, Arkiv mat. astr. fys. 36A(l):48, 57 (1948); cl. of Al V and VI, far-UV 

region. 

Silicon 

1. U. Litzen, Arkiv. fys. 28(3):239 (1965); cl. of Si I, region 25,854-10,289 A. 
2. L.j. Radziemski and K. L. Andrew, J. Opt. Soc. Am. 55(5):474 (1965); cl. of Si I, 

region 12,270-1255 A. 
3. C.C. Kiess, J. Res. Nat!. Bur. Standards 21:185 (1938); cl. of Si I, region 12,270-1565 

A. 
4. A. G. Shenstone, Proc. Roy. Soc. A 261(1305) :153 (1961); cl. of Si II, region 9412-843 A. 
5. C. E. Moore, Selected Tables of Atomic Spectra Si II, Si III, Si IV, N. B.S., Washing-

ton, 1965. 
6. Y. G. Torresson, Arkiv fys. 18:389 (1961); cl. of Si III, region 9800-466 A. 
7. Y. G. Torresson, Arkiv fys. 17:179 (1960); cl. of Si IV, region 9018-457 A. 
8. E. Ferner, Arkiv maL astr. fys. 28A:4 (1941); cl. of Si V and VI, region 249-65 A. 

Chlorine 

1. C.J. Humphreys and E. Paul, J. Opt. Soc. Am. 49(12):1180 (1959); cl. of Cl I, region 
25,324-6920 A, new levels. 

2. L. Minnhagen, J. Opt. Soc. Am. 51(3):298 (1961); cl. of Cl I, region 16,284-10,280 A, 
new levels. 

3. C. C. Kiess, J. Res. Nat!. Bur. Standards 10:827 (1933); cl. of Cl I, region 10,428-
3945 A. 

4. J. B. Green and J. T. Lynn, Phys. Rev. 69:165 (1946); cl. of Cl I, region 9192-3692 A. 
5. S. Avellen, Arkiv fys. 8:211 (1954); cl. of Cl I, region 1396-1189 A. 
6. C. C. Kiess and T. L. de Bruin,]. Res. Nat!. Bur. Standards 23:443 (1939); cl. of Cl II, 

region 9483-558 A. 
7. I. S. Bowen, Phys. Rev. 45:401 (1934); cl. of Cl III, region 4972-406 A; cl. of Cl IV, 

region 3168-319 A, cl. of Cl V, region 555-286 A. 
8. I. S. Bowen, Phys. Rev. 31:34 (1928); cl. of Cl III, region 3851-573 A; cl. of Cl IV, 

region 986-463 A; cl. of Cl V, region 895-390 A. 
9. J. S. Bowen, Phys. Rev. 46:377(1934); cl. of Cl IV, region 757-332 A. 

10. L.W. Phillips and W.L. Parker; Phys. Rev. 60:301 (1941); cl. of Cl V and VI, region 
580:236 A. 

11. W. L. Parker and L. W. Phillips, Phys. Rev. 57:140 (1940); cl. of Cl VI, region 
737-195 A. 

Argon 

1. M. C. de Hepner. Com pt. rend. Acad. sci. colon 248(8) :1142 (1959); cl. of Ar I, region 
25,660-18,430 A. 

2. E. Paul and C.J. Humphreys, J. Opt. Soc. Am. 49(12):1186 (1959); cl. of Ar I, region 
25,125-13,870 A. 

3. W. R. Sittner and E. R. Peck,J. Opt. Soc. Am. 39:474 (1949); cl. of Ar I, region 18,000-
11,500 A. 

4. C.J. Humphreys and H.j. Kost
0
kowski, J. Res. Nat!. Bur. Standards 49:73 (1952); 

cl. of Ar I, region 17,000-12,000 A. 
5. W. F. Meggers, J. Res. Natl. Bur. Standards 14:487 (1935); cl. of Ar I, region 13,000-

10,500 A. 
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6. W. F. Meggers and G.J. Humphreys, J. Res. Natl. Bur. Standards 10:427 (1933); cl. of 
Ar I, region 12,000-7000 A. 

7. K.W. Meissner, Z. Phys. 39:172 (1926); 40:839 (1927); cl. of Ar I, regions 10,000-3056 
and 1066-797 'A. 

8. K. Bums and K.A. Adams, J. Opt. Soc. Am. 43(11):1020 (1953); cl. and secondary 
standards of Ar I, region 10,000-3170 'A. 

9. T.A. Littlefield and D.T. Turnbull, Proc. Roy. Soc. A 218:577 (1953); cl. and secondary 
standards of Ar I, region 6538-3554 A. o 

10. J. C. Boyce, Phys. Rev. 48(ll):396 (1935); cl. of Ar I-V, region 2000-325 A. 
11. L. Minnhagen, Arkiv fys. 25(19):203 (1964); cl. of Ar II, region 11,253-2000 A, new 

levels. 
12. L. Minnhagen, Arkiv fys. 14(6):483 (1959); cl. ofAr II, region 1989-489 A, new levels. 
13. L. Minnhagen, Arkiv fys. 18(2): 97 (1960); ionization potential of Ar II, 222,848, 2 em -1, 

new levels. 
14. T.L. de Bruin, Proc. Koninkl. nederl. acad. wet. am. (II)36(7):724 (1933); (I)40(4):340 

(1937); cl. of Ar II and III, region 4200-210 A. 
15. T. L. de Bruin, Zeeman Verhandelingen 413 (1935); cl. of Ar III, region 2750-2100 A. 
16. ].C. Boyce, Phys. Rev. 49:351 (1936); cl. of Ar III, far-UV region. 
17. A.B. Rao, Indian J. Phys. 12:399 (1938); unclassified lines ofAriV,region 5838-

2300 A. 
18. T. L. de Bruin, Physica 3(8):809 (1936); cl. of Ar IV, region 3134-2300 A. 
19. L. W. Phillips and W. L. Parker, Phys. Rev. 60:301 (1941); cl. of ArV-IX, region 

840-48 A. 
20. B. C. Fawcett, B. B. jones, and R. Wilson, Proc. Phys. Soc. A 78:1223 (1961); cl. of 

Ar VI and VIII, far-UV region. 

Potassium 

1. P. Risberg, Arkiv fys. 10:583 (1956); cl. of K I, region 15,168-2992 A. 
2. T. L. de Bruin, Z. Phys. 38:94 (1926); cl. of K II, region 7699-1725 A. 
3. I. S. Bowen, Phys. Rev. 31:499 (1928); lines of K II, III, and IV, far-UV region. 
4. T. L. de Bruin, Z. Phys. 53:658 (1929); cl. of K III, region 3515-2550 A. 
5. E. Ekerfors, z. Phys. 71:53 (1931); lines ofK II-VI, far-UV region. 
6. B. Edlen, Z. Phys. 104:410 (1937); Phys. Rev. 62:434 (1942); cl. of K III and IV, far-

UV region. 
7. I.S. Bowen, Phys. Rev. 46:791 (1934); cl. of K IV and V, far-UV region. 
8. H.A. Robinson, Phys. Rev. 52:725 (1937); cl. ofK VI, far-UV region. 
9. W.-Z. Tsien, Chinese J. Phys. 3:117 (1939); cl. of K III, IV, and V, far-UV region. 

10. M. Ram, Indian J. Phys. 8:151 (1933); cl. of K III, IV, and VI, far-UV region. 
11. A. E. Whitford, Phys. Rev. 46:793 (1934); cl. of K VI, VII, and VIII, far-UV region. 
12. L. W. Phillips, Phys. Rev. 55:708 (1939); cl. of K VII, far-UV region. 
13. W. L. Parker and L. W. Phillips, Phys. Rev. 57:140 (1940); cl. of K VIII, region 573-

Hi6 A. 
Calcium 

1. C.]. Humphreys, J. Res. Natl.Bur.Standards47:262(1951); cl. ofCa I, region 22,651-
12,815 'A. 

2. C. E. Moore, A Multiplet Table of Astrophysical Interest, Parts I, II, N. B.S., 
Washington, 1945; An Ultraviolet Multiplet Table, Circular 488, Section 2, N. B.S., 
Washington, 1952. 

3. B. Edlen and P. Risberg, Arkiv fys. 10(6):553 (1956); cl. of Ca II, region 21,428-
1341 A.. 

4. I. S. Dowen, Phys. Rev. 31(4):497 (1928); cl. of Ca III, region 4081-1271 A. 
5. E. Ekefors, Z. Phys. 71;53 (1931); lines of Ca III-VI, region 1030-135 A. 
6. W.-Z. Tsien, Chinese J. Phys. 3:117 (1939); cl. of Ca IV and V, region 766-228 A. 
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7. I. S. Bowen, Phys. Rev. 46:791 (1934); cl. of Ca IV-VI, region 373-184 A. 

Titanium 

1. H.N. Russell, Astrophys. J. 65:317 (1927); cl. of Ti I, region 11,970-2117 A; cl. of 
Ti II; region 9252-1906 A. • 

2. A.K. Wardcikee, J. Opt. Soc. Am. 45(5):354 (1955); cl. of Ti I, region 5929-5618 A. 
3. C. M. Wilson and M.P. Thekaekara, J. Opt. Soc. Am. 51(3):289 (1961); cl. of Ti I, 

region 3072-2117 A, new levels. 
4. H.N. Russell and R.j. Lang, Astrophys. J. 66:12 (1927); cl. of Ti III, region 4215-

1002 A; cl. of Ti IV, region 5492-423 A. 
5. P. G. Kruger, S. G. Weissberg, and L. W. Phillips, Phys. Rev. 51:1090 (1937); cl. of 

Ti V, region 228-163 A. 
6. G. Racah, Phys. Rev. 61:537 (1942); levels of Ti V. 
7. S.G. Weissberg and P. G. Kruger, Phys. Rev.49:872 (1936); cl. of Ti VI, region 524-

182 A.. 

Iron 
1. C. E. Moore, A. Multiplet Table of Astrophysical Interest, Parts I, II, N.B. S., 

Washington, 1945; An Ultraviolet Multiplet Table, Circular 488, Section 2, N. B.S., 
Washington, 1952. 

2. B. Edlen and P. Swings, Astrophys. J. 95:532 (1942); cl. of Fe Ill, region 6500-5<J,O A. 
3. S. Glad, Arkiv fys. 10:291 (1956); cl. of Fe Ill, regions 8600-1966 and 1611-1465 A. 
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Section I 

Most Intense Lines for Each Element 

Arranged According to Degree of Ionization 



J.., A I 

I 
E 8 , eV 

II 
J.., A I E 8 , eV 

HYDROGEN, Z = 1 
Ionization potential 13,597 eV 

40511,4 120 13,06 H~ 4101 ,737 100 13,22 
18751 ,1 700 12,75 1215,670 3000 10,20 
12818,05 140 13,06 1025,722 1000 12,09 

Ha 6562,793 3000 12,09 972,537 400 12,75 
H13 4861 ,332 500 12,75 949,743 200 13,06 
Hv 4340_,468 200 13,06 

DEUTERIUM, Z = 1 
Ionization potential 13,601 eV 

18746,0 700 12,75 D~ 4100,621 100 13,22 
12814,56 140 13,06 1215,340 3000 10,20 

Da 6561 ,032 3000 12,09 1025,443 1000 12,09 
D13 4860,029 500 12,75 972,272 400 12,75 
Dv 4339,287 200 13,06 949,485 200 13,06 

TRITIUM, Z = 1 
Ionization potential 13,603 eV 

18744,3 700 12,75 T6 4100,249 100 13,22 
12813,40 140 13,06 1215,229 3000 10,20 

T a 6560 ,435 3000 12,09 1025,350 1000 12,09 
T13 4859,595 500 12,75 972,184 400 12,75 
Tv 4338,893 200 13,06 945,401 200 13,06 

HELIUM,Z=2 

He I, ionization potential 21,586 eV 584,334 500 21 ,22 
20581.,30 10000 21 ,22 537 ,030 200 23,09 
18696,94 1500 23,74 522,213 80 23,74 
18685,96 3600 23,74 He II, ionization potential 54,414 eV 
17002,38 1800 23,73 6560,099 100 52,90 
10830,337 25000 20,96 5411 ,524 50 53,30 
10830,248 15000 20,96 4685,682 300 51 ,01 
10829,088 5000 20,96 3203,104 200 52,24 
7065,190 2500 22,72 2733,32 100 52,90 
6678,151 1000 23,07 2511 ,22 50 53,30 
5875,966 1000 23,07 1640,474 10 48,37 
5875,621 7500 23,07 1640,332 5 48,37 
4471 ,479 1000 23,73 1215,171 5 51 ,01 
3888,648 5000 23,01 303,783 500 40,81 
3187,745 200 23,71 256,317 150 48,37 
2945,106 100 24,03 243,027 70 51 ,01 

LITHIUM, Z = 3 

Li I, ionization potential 5,391 eV Li II, ionization potential 75,635 eV 
26877,82 8 3,83 5484,7 10 61 ,28 
24464,66 6 4,34 5037,8 6 72,10 
18703,09 7 4,54 4788,8 8 72,23 
17546,05 7 4,54 4677,7 8 72,23 
6707 ,84 1000 1 ,85 3249,8 5 73,46 
6103,64 500 3,88 3199,43 7 73,46 
4602,86 100 4,54 2767 ,0 4 74,12 
3232,66 50 3,83 2730,7 5 74,12 
2741 ,20 10 4,52 1756,0 5 69,28 

21 



'i.., A I E 8 , eV 'i.., A I E 8 , eV 

1682,4 4 69,59 Li III. ionization potential 122,446 eV 
1653,9 8 68,78 729,1 108,84 
1493,7 6 69,58 135,02 91 ,94 
1198,6 7 69,37 113,93 108,84 

CARBON,Z=6 

C I, ionization potential 11.259 eV 
I 

1037,017 13 11,96 
14542,50 179 8,54 1036,330 12 11 ,96 
14420,12 61 9.71 I 1010,369 10 17,61 
11754,76 144 9,70 1010,074 10 17,61 
11753,32 142 9,70 I 

904,468 10 13,71 
11748,22 82 9,69 

I 

904,134 12 13,72 
9405,73 16 9,00 903,950 11 13,71 
9094,83 12 8,85 903,609 10 13,72 
8335,15 13 9,17 687 ,355 11 18,05 
7115 ,19 9 10,38 I 687 ,059 10 18,04 
7113 ,18 9 10,38 ! C III, ionization potential 47,881 eV 
6014,85 9 10,70 I 8500,32 10 32,10 
6013,22 10 10,70 I 

II 
8332,99 7 41 ,33 

6006,03 9 10,71 5695,92 12 34,28 
5380,34 10 9,99 4651 ,47 11 32,19 
5052,17 8 10,14 II 4650,25 13 32,19 
4932,05 8 10,20 

ti 

4647 ,42 14 32,19 
4771 ,75 8 10,08 4325,560 8 41 ,30 
2967 ,244 5 4,18 

I 
4186,900 9 42,97 

2582,901 5 7 ,48 4070,261 9 42,96 
2478,556 16 7 ,68 4068,912 9 42,96 
1930,905 10 7 ,68 .I 4067 ,940 8 42,96 
1657,008 \o 7 ,49 

li 
2982,106 8 38,43 

1561,435 20 7 ,95 2725,90 7 44,46 
1560,691 15 7 ,95 

II 
2725,30 7 44,46 

1277,551 10 9,71 2724,85 6 44,46 
1277,282 9 9,71 II 
1193,252 10 10,40 ii 2697 ,75 7 43,99 

il 2296,870 16 18,09 
:! 2162,944 9 40,01 
I' 977 ,026 18 12,69 
.I 574,279 12 34,28 

C II, ionization potential 24,381 eV 
., 

538,312 13 29,53 
7236,42 20 18,05 

I, 
538,150 12 29,53 

7231,32 18 18,04 538,075 11 29,53 
6582,88 15 16,33 I 535,288 10 41,25 
6578,05 18 16,33 I 511 ,527 10 42,32 
5891 ,59 12 20,15 

l 459,633 15 33,47 
5889,77 15 20,15 459,521 14 33,47 
5151,09 13 20,71 

I 459,462 13 33,47 
5145,16 15 23,12 386,203 14 :i2 ,10 
5143,49 12 23,11 I 
5133,28 12 23,12 I C'IV. ionization potential 64,489 eV 

5132,94 12 23,11 I 5811 ,98 9 39,68 
4267 ,258 20 20,95 

II 
5801 ,33 10 39,68 

4267 ,003 18 20,95 4658,30 9 58,44 
:)920 ,693 18 19,49 

I 
2906,29 5 60,05 

3918,978 15 19,49 2530,6 6 55,78 

2992,618 18 22,19 I 2529,98 11 55,78 
2837 ,603 18 16,33 

1! 
2524,41 9 55,78 

2836,710 20 16,33 !i 2405,10 6 55,78 
1335,684 14 9,29 II 2404,44 5 55,78 
1334,515 13 9,29 II 1550,771 19 7 ,99 
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A., A I E 8 , eV A., A I E 8 , eV 

1548,185 20 8,01 248,668 0 354,24 
419,714 14 37 ,55 40,731 304,38 
419,525 13 37 ,55 40,270 307 ,87 
384,178 17 40,28 34,973 354,49 
3AA,032 16 40,28 33,426 370,90 
312,455 14 39,68 CVI, ionization potential 489,946 eV 
312,418 15 39,68 
289,143 9 50,87 33,734 367,44 
244,907 10 50,62 28,464 435,51 

C V, ionization potential 392,067 eV 26,988 459,33 
248,744 0 354,24 

NITROGEN,Z=7 

N I, ionization potential 14,548 eV 1096,322 35 13,69 
13581,33 1200 11,60 1095,940 35 13,70 
13429,61 670 11,60 1069,984 30 13,94 
12469,62 1350 13,00 1068,476 35 13,99 
12461,25 680 12,99 1067,607 35 14,00 
10114,644 13 12,99 965,042 10 12,85 
10112,483 12 12,99 953,658 15 13,00 
10108,893 11 13,00 953,415 15 13,00 
10105,130 10 12,86 906,426 15 13,68 
8711,708 15 11,75 906,202 10 13,68 
8683,400 16 11,76 N II. ionization potential 29,611 eV 
8680,270 17 11,76 10065,15 7 27 ,44 
8629,238 16 12,12 10035,45 7 27 ,45 
8594,005 15 12,12 10023,27 8 27 ,45 
8216,317 15 11,84 9969,34 7 27,44 
7915,419 7 13,92 9891 ,09 7 27 ,42 
7898,985 8 13,92 6610,565 13 23,47 
7468,309 16 11,99 6482,053 13 20,41 
7442.299 15 11,99 5941 ,653 12 23,24 
7423,639 14 11,99 5931,779 11 23,24 
6723,12 9 13,69 5710,766 10 20,64 
6484,88 9 13,67 

5686,213 20,64 6482,74. 9 13,68 10 
6008,48 10 13,66 5679,562 14 20,66 
5564,37 9 13,99 5676,019 11 20,64 
5560,37 9 14,00 5666,627 12 20,66 
4935,03 10 13,20 5010,620 10 20,94 

4151,46 12 13,32 5007,325 11 23,41 
4109,959 12 13,70 5005,149 14 23,14 
4099,951 9 13,70 5001 ,477 12 23,13 
3830,39 9 13,92 5001 ,136 11 23,12 
3822,07 6 13,92 4994,363 10 23,42 
1494,668 60 10,68 4643,085 11 21,15 
1492,817 30 10,69 4630,543 14 21,15 
1492.624 80 10,69 4621 ,394 10 21,15 
1411 ;939 30 12,36 4607 ,157 10 21 ,15 
1319,684 30 12,97 4601 ,480 11 21,16 
1200,711 30 10,33 4447 ,033 12 23,19 
1199,549 50 10,34 4041 ,311 11 26,21 
1101,293 40 13,64 3994,998 15 21,60 
1100,362 30 13,65 3955,851 10 21,60 
1098,264 40 13,67 3918,999 9 23,57 
1098,103 40 13,68 3838,374 8 24,39 
1097 ,245 50 13,69 3437,147 9 22,10 
1096,749 35 13,69 3328,730 7 24,39 
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).., A I E8 , eV ).., A I E8 , eV 

3006,830 7 24,53 686,335 14 18,08 
2522,227 7 26,07 685,816 16 18,10 
2520,791 6 26,06 685,513 15 18,08 
2317,046 8 26,01 684,996 14 18,10 
2316,690 6 25,99 452,226 11 27 ,44 
2316,493 7 26,00 451 ,869 10 27,44 
1844,4 10 25,19 374,441 12 33,13 

374,204 11 33,13 
1085,701 12 11,43 
1085,542 9 11,44 N IV, ionization potential 77,466 eV 
1084,572 11 11,44 6380,77 8 50,15 
1083,990 10 11,44 3484,96 13 50,33 
916,700 12 13,54 3482,99 14 50,33 
916,004 11 13,54 3478,71 15 50,34 
915,955 10 13,54 2646,956 12 68,73 
915,603 10 13,54 2646,176 11 68.73 
775,957 12 11,88 2645,654 10 68,73 
746,976 7 18,50 1718,551 20 23,42 

671 ,391 8 18,47 
955,335 20 29,18 
924,283 14 21,76 

660,280 9 20,67 923,675 14 21,75 
645,167 10 19,23 923,220 16 21,78 
644,825 9 19;23 923,057 14 21,76 
644,621 8 19,23 922,519 14 21,76 

N III, ioniz'ation potential 47,436 eV 921,992 14 21,78 
4641,90 ., 33,13 765,148 15 16,20 
4640,64 10 33,13 335,050 11 53,20 
4634,16 8 33,13 283,579 12 52,07 
4514,89 7 38,40 283,470 11 52,07 
4379,09 10 42,54 283,420 10 52,07 

4103,37 9 30,46 NV, ionization potential 97,881 eV 
4097 ,31 10 30,46 4944,56 9 90,94 
3771,08 7 38,96 4619,98 10 59,23 
3754,62 6 38,96 4603,73 12 59,24 3374,06 6 39,34 2981,31 10 88,44 
3367 ,36 7 39,35 2980.78 8 88,44 
2983,58 6 42,49 1242,804 19 9,97 
2862,26 6 44,04 1238,821 20 10t00 
2063,99 10 48,13 266,378 9 56,55 
2063,50 10 48,12 266,197 8 56,55 
991 ,579 17 12,52 247,709 7 60,06 
991 ,514 14 12,52 247,564 6 60,05 
989,790 16 12,52 
772,385 12 23,16 N VI, ionization potential 552,04 eV 
771,901 11 23,16 29,084 426,27 
771 ,544 10 23,16 28,787 430,67 
764,357 15 16,24 24,898 497 ,94 
763,340 14 16,24 23,771 521 ,55 

OXYGEN,Z=8 

0 I, ionization potential 13,617 eV 7771 ,943 28 10,74 
7254,529 17 12,70 

13165,11 24 11 ,93 
13164,85 26 11,93 7254,447 20 12,70 
13163,89 25 11,93 7254,154 19 12,70 
8446,758 29 10,99 7002,228 17 12,76 
8446,359 30 10,99 7001,915 15 12,76 

8446,250 
6455,975 19 12,66 

27 10,99 
7775,388 26 10,74 6454,445 18 12,66 
7774,166 27 10,74 6453,602 17 12,66 
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f.., A I ED, eV A., A I ED' eV 

6158,183 21 12,75 718,562 16 20,58 
6158,183 21 12,75 718,484 17 20,58 
6156,765 20 12,75 672,948 8 23,44 
6155,975 19 12,75 644,148 12 28,12 
3954,387 10 14,12 539,547 8 22,98 
3947 ,489 7 12,28 539,086 8 23,00 
3947 ,301 10 12,28 538,256 10 26,36 
3823,469 10 15,78 537 ,830 9 28,38 
3692,440 7 12,88 0 III, ionization potential 54,934 eV 
1306,025 25 9,52 5592,37 6 36,07 
1304,866 30 9,52 5268,06 2 41,26 
1302,173 30 9,52 3961 ,59 8 41 ,14 
1040,941 15 11,93 3759,87 9 36,48 
1039,233 20 11,93 3754,67 7 36,45 
1027,433 20 12,09 3265,46 10 40.27 
988,776 15 12,54 3260,98 8 40;25 

0 II, ionization potential 35,146 eV 3047 ,13 8 37 ,25 
4705,355 8 28,88 2983,78 9 38,01 
4676,234 8 25,65 2686,14 10 46,62 
4661 ,635 9 25,64 2874,57 8 54,01 
4649,139 10 25,66 2665,69 7 54,01 
4641,811 9 25,65 2597 ,69 8 45,62 
4596,174 8 28,36 2390,44 8 41 ,26 
4590,971 9 28,36 2382,32 7 45,47 
4416,972 8 26,22 835,292 16 14,88 
4414,909 10 26,25 835,096 14 14,88 
4349,426 8 25,85 833,742 16 14,88 
4319,631 8 25,85 832,927 14 14,88 
4317,139 8 25,84 703,850 18 17 ,65 
4189,788 10 31 ,32 702,899 17 17 ,65 
4185,456 8 31 ,32 702,822 16 17 ,65 
4119,221 8 28,86 599,598 18 23,19 
4075,868 10 28,71 597 ,818 15 26,09 
4072,164 8 28,69 525,795 18 26,09 
3973,263 10 26,55 508,182 18 24,43 
3911 ,960 10 28,83 507,683 17 24,4~ 
3749,49 9 26,30 434,975 10 33,86 
3727 ,33 8 26,30 374,075 10 33,18 
3712,75 7 26,30 345,309 10 41 ,26 
3470,81 8 29,25 328,448 10 40,26 
3407 ,38 7 32,15 320,979 12 4'1 ,14 
3390,25 8 28,94 305,769 10 40,58 
3377 ,20 7 28,95 305,656 9 40,58 
3138,44 8 29,60 303,799 9 40,87 
3134,82 10 29,62 0 IV, ionization potential 77,394 eV 
2575,300 '10 29,06 5305,3 15 62,18 
2571 ,476 8 29,06 4799,2 10 
2530,30 8 29,06 4798,25 5 61 ,94 
2445,55 10 28,51 4786,4 20 
2433,538 9 28,91 4783,43 4 61 ,94 
2300,35 8 28,83 :~071 ,66 5 48,37 
2293,32 6 28,82 3063,46 6 48,38 
932,046 10 2836,25 6 58,79 
919,78 15 2517,40 7 59,35 
834,462 15 26,30 2509,23 8 59,36 
833,326 15 26,30 2507 ,77 7 59,33 
8~2,754 14 26,30 2501 ,80 8 
796,661 10 20,58 2499,29 6 59,33 

'r ~a 



1.., A I E 8 , eV 1.., A I E8 , eV 

2493,75 10 59,36 760,445 12 26,54 
2493,40 7 59,35 760,229 10 26,51 
2450,06 10 759,440 10 26,51 
2449,36 8 758,677 10 26,54 
790,103 13 15,74 629,732 15 19,69 
787 ,710 15 15,74 220,352 13 75,95 
779,905 10 31 ,63 207 ,794 10 86,12 
625,852 14 28,67 207 ,794 10 88,39 
625,130 14 28,67 192,906 14 74,50 

624,617 13 28,67 192,800 13 74,50 

609,829 15 20,38 192,751 12 74,50 
608,395 14 20,38 172,163 12 72,01 

555,262 16 22,38 0 VI, ionization potential 138,080 eV 

554,514 18 22,41 3834,24 1 82,58 
554,074 17 22,38 3811,35 2 82,60 
553,328 16 22,41 1037 ,613 9 11,95 
279,937 11 44,34 1031,912 10 12,01 
279,633 10 44,34 184,117 9 79,35 
260,389 10 63,35 183,937 8 79,35 
238,573 15 52,01 173,082 13 83,64 
238,361 14 52,01 172,935 12 83,64 

0 V, ionization potential 113,873 eV 150,124 9 82,58 
150,088 10 82,60 

6830 8 87 ,34 129,872 6 107 ,48 4158,8 0 87,79 129,786 5 107 ,47 4123,9 2 84,04 
2789,86 3 72,28 0 VII, ionization potential 739,114 eV 
2787 ,03 4 72,28 128,500 0 665,14 
2781,04 5 72,29 128,412 00 665,14 
1371 ,287 10 28,73 120,331 00 664 ,o7 
762,001 10 26,51 21,804 568,59 
761 ,130 10 26,49 21 ,602 573,91 

FLUORINE, Z = 9 

F I, ionization potential 17,422 eV 973,895 350 12,73 
8900,92 1000 15,90 958,524 500 12,98 
8298,581 2000 15,88 955,545 750 13,02 
8274,615 1500 15,88 954,825 1000 12,98 
8230,773 3000 15,88 951,871 500 13,02 
8214,726 2500 15,88 809,599 125 15,36 
8040,931 1000 14,53 806,964 150 15,36 
7800,212 15000 14,61 F II, ionization potential 34,985 eV 7754,696 18000 14,58 
7398,688 10000 14,37 4447 ,18 12 31 ,56 
7311,019 15000 14,68 4446,71 10 31,56 
7202,360 15000 14,75 4299,177 10 29,55 
7127 ,890 30000 14,76 4246,16 15 31 ,58 
7037 ,469 45000 14,75 4103,525 15 28,77 
6902,475 15000 14,53 4103,085 10 28,77 
6870,215 8000 14,55 4025,495 15 25,75 
6856,030 50000 14,50 4025,010 10 25,75 
6834,264 9000 14,54 4024,727 20 25,75 
6773,984 7000 14,53 3851 ,667 10 25,12 
6413,651 8000 14,68 3849,987 15 25,12 6348,508 10000 14,68 3847 ,086 20 25,12 
6239,651 13000 14,68 3505,614 15 28,66 

977 ,745 100 12,73 3503,095 12 28,66 
976,217 100 12,75 3501 ,416 10 28,66 
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'-·A. I E 8 , eV f.., A I En, eV 

3264,16 7 33,01 2298,29 5 57,11 
3202,740 10 30,53 2171,44 4 58,23 
3153,492 6 32,10 679,217 16 18,33 
3059,960 8 29,17 679,003 13 18,33 
3058,141 7 29,17 677 ,224 15 18,33 
3057 ,083 6 29,17 677 ,154 13 18,34 
608,065 7 20,46 676,130 14 18,34 
607 ,472 6 20,47 572,637 16· 21 ,73 
606,805 8 20,46 571 ,384 15 21 ,73 
606,284 6 20,49 571 ,302 14 21 ,73 
605,668 7 20,47 570,636 14 21 ,73 
546,846 .6 22,67 490,997 16 28,38 
514,945 6 26,66 490,566 13 31 ,91 
484,600 8 28,17 430,758 15 31 ,91 
471 ,990 6 26,27 420,727 16 29,54 
457,177 6 29,71 420,041 15 29,54 

F III, ionization potential 62,659 eV 
419,644 14 29,54 

3264,164 9 
FV, ionization potential 114.237 eV 

3174,725 10 44,13 2707,17 2 81 ,68 
3174,125 12 44,18 2450,63 2 70,11 
3121 ,515 12 43,30 2252,72 2 82,60 
3115,669 10 43,27 466,995 5 26,64 

3042,808 10 46,72 
465,978 7 26,70 

2916,335 10 43,58 465,374 6 26,64 
2860,308 9 49,02 464,370 5 26,70 
2811 ,422 10 44,69 190,839 7 65,06 
2788,093 20 44,67 190,571 6 65,06 
2759,589 10 47 ,14 186,842 5 77 ,10 
2484,360 9 44,32 178,434 5 88,43 
658,337 12 18,83 166,177 10 74,70 
656,878 11 18,87 165,983 9 74,69 
656,125 10 18,90 163,558 5 86,54 
567 ,737 9 26,06 148,002 5 83,86 
567 ,676 10 26,06 1:~4 ,539 5 92,24 
508,384 10 30,78 F VI, ionization potential 157,151 eV 465,113 10 33,05 
464,284 9 33,09 2327 ,28 5 97 ,97 
430,154 11 33,05 2323,35 7 97 ,98 

429,511 10 33,09 2315,39 9 98,00 
535,204 10 23,16 

FIV, ionization potential 87,157 eV 156,247 6 102,51 

2826,13 5 56,10 139,900 7 100,70 
2820,74 4 56,05 139,800 6 100,69 
2456,92 5 61 ,15 139,758 5 100,69 
2451 ,58 4 61 ,10 126,923 5 97 ,67 

NEON,Z=lO 

Ne I, ionization potential 21,564 eV 9665,424 1000 19,66 

23636,3 205 20,19 9534,167 500 20,02 
18390,10 180 20,81 9486,680 500 19,69 
18385,17 160 20,81 9425,38 500 20,02 
18282,58 200 20,71 9326,52 600 20,04 
18276,59 260 20,71 9300,85 600 20,04 

11177,59 300 19,66 9201 ,76 600 20,04 
11143,09 300 19,69 9148,68 600 20,05 
10844,54 200 19,78 8865,7562 500 20,03 
10562,43 200 20,14 8853,8669 700 20,04 
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11., A I E 8 , eV )., A I E 8 , eV 

8783,7539 1000 20,14 615,623 5 20,14 
8780,6223 1200 20,05 Ne II, ionization potential 41,079 eV 
8681,9216 500 20,Q4 
8679,4898 500 20,14 4428,54 6 37 ,55 
8654,3837 1500 20,14 4409,30 7 37 ,65 
8634,6472 600 20,05 4397 ,94 6 37 ,55 

8495,3591 500 20,03 
4391 ,94 7 37 ,62 

8377,6062 800 20,03 
4379,50 6 37 ,63 

8300,3248 600 20,05 4290,40 6 37 ,62 
7245,1665 1000 18,38 4219,76 6 37 ,54 
7173,9380 1000 18,57 3777 ,16 8 30,55 

7032,4128 1000 18,38 
3766,29 8 30,52 

6929,4672 1000 18,63 
3734,94 7 30,55 

6598,9529 1000 18,72 3727 ,08 9 31,18 
6402,2460 2000 18,55 3713,084 10 31,12 
6382,9914 1000 18,61 3709,64 7 30,57 

6334,4279 1000 18,57 
3694,197 10 30,52 

6266,4950 1000 18,69 
3664,112 9 30,55 

6217,2813 1000 18,61 3542,90 7 34,86 
6163,5939 1000 18,72 3355,05 7 30,93 
6143,0623 1000 18,63 3334,87 10 30,88 

6074,3377 1000 18,71 
3323,75 7 31 ,51 

6029,9971 1000 18,72 
3297 ,74 7 30,93 

5975,5340 600 18,69 3218,21 8 34,74 
5881 ,8950 1000 18,72 2955,73 7 31,36 
5852,4878 2000 18,96 1938,827 8 34,25 

5764,4188 700 20,70 
1930,033 8 34,28 

5400,5616 2000 18,96 
1916,081 10 34,25 

5343,2834 600 20,70 1907,494 8 34,28 
5341 ,0938 1000 20,70 462,388 14 26,91 
5330,7775 600 20,71 460,725 15 26,91 

4957 ,0335 1000 21,11 
447 ,813 8 27,78 

4884,9170 1000 21,11 
446,252 8 27 ,78 

4827 ,3444 1000 21 ,95 407 ,136 8 30,55 
4788,9270 1000 21,14 405,852 9 30,55 
4715,3466 1500 21,18 Ne III. ionization potential 63,742 eV 
4712,0660 1000 21 ,18 
4710,0669 1000 21,01 2678,64 25 44,23 
4708,8619 1200 21 ,01 2677,90 30 44,23 
4704,3949 1500 21,02 2613,41 12 48,53 
4537,7545 1000 21,11 2610,03 15 48,53 

2595,68 20 43,72 
3593,5263 500 20,30 
3520,4714 1000 20,37 2593,60 30 43,72 
3472,5706 500 20,19 2590,04 40 47 ,73 
3417,9031 500 20,30 2412,94 1.2 49,37 
3369,9069 700 20,30 2412,73 15 49,37 

2263,21 12 54,01 
3369,8076 500 20,30 
3057,388 300 20,90 2216,07 15 54,12 
2982,663 300 20,77 2213,76 12 54,13 
2974,714 300 20,78 2163,77 15 49,46 
2675,64 200 21,30 2095,54 20 54,16 

2675,24 200 
2092,44 12 54,16 

21 ,30 2089,43 15 54,17 
2647 ,42 200 21,30 
743,721 12 16,67 

491 ,050 9 25,33 
490,310 7 25,40 

735,892 30 16,85 489,501 10 25,33 
629,729 6 19,69 488,868 7 25,44 
626,819 6 19,78 488,103 8 25,40 
618,668 5 20,04 379,308 7 35,89 
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"'·A I I 
E 8 , eV 

II "'·A I E», eV 

Ne IV, Ionization potential 97,044 eV 416,198 80 33,54 
2384,95 7 64,66 365,594 100 37 ,67 
2373,21 9 359,385 50 34,63 
2372,16 7 64,62 358,472 50 34,63 
2357 ,96 10 64,72 

NeVI, ionization potential 157,94 eV 2352,52 8 64,66 
2285,79 9 68,86 2253,22 3 109,20 
543,891 150 22,79 2055,93 3 95,62 
542,073 100 22,87 2042,382 3 95,66 
469,865 200 31,47 562,805 15 22,19 
469,817 200 31,47 403,262 10 30,91 

421 ,609 150 37,11 401,939 25 31 ,01 
388,218 100 39,64 401 ,138 15 30,91 
387 ,141 125 39,73 122,686 10 101,22 
358,721 200 39,64 122,520 20 101 ,22 
212,556 150 63,44 NeVIl 
208,734 100 59,40 1992,060 3 127,51 208,485 100 59,47 1981,974 6 127 ,54 

Ne V, ionization potential 126,287 eV 465,21 10 26,65 

2265,71 6 79,55 
106,2 7 
106,1 7 

2263,39 3 79,40 
2259,57 3 79,45 Ne VIII 
2245,48 3 92,05 780,324 4 15,87 2232,41 4 92,15 770,409 8 16,09 
2227 ,42 3 92,09 98,2 9 
572,336 80 21 ,80 98,1 9 
569,830 30 21 ,81 88,1 9 
482,987 50 25,81 

SODIUM, Z = 11 

Na I, ionization potential 5,139 eV Na II, ionization potential 47,30 eV 

22056,44 300 3,75 3631 ,266 8 36,35 
14767 ,48 1155 4,59 3533,043 10 36,35 
11403,78 12 3,19 3285,603 8 37 ,09 
11381 ,45 11 3' ,19 3129,368 6 36,90 
10834,87 8 4,76 3092,729 10 36,85 
10749,29 9 4,34 3053,664 6 41 ,27 
10746,44 10 4,34 2984,183 7 41 ,12 

9961 ,281 7 4,86 2951 ,231 8 41 ,05 
8649,922 7 4,62 2904,914 7 37 ,21 
8194,8237 9 3,62 2893,946 6 41 ,25 
5895,9236 16 2,10 2881 ,140 6 37 ,24 
5889,9504 32 2,10 2841 ,721 7 37 ,21 
5688,2046 9 4,28 2671 ,829 6 40,99 
4545,186 8 4,83 2660,996 7 41 ,01 
4541,633 7 4,83 2611 ,815 7 41 ,10 
4497,658 11 4,86 2531,548 6 41 ,25 
4494,177 10 4,86 376,375 ~~ 32,94 
4423,246 7 4,91 372,069 6 33,32 
4393,340 9 4,93 
4390,029 8 4,93 Na III, ionization potential 71,66 eV 

4324,615 7 4,97 2563,32 25 50,40 
3302,979 18 3,75 2553,61 25 50,36 
3302,369 19 3,75 2497,05 50 50,36 
2853,013 15 4,34 2474,69 40 50,40 
2852,811 16 4,34 2468,86 30 51 ,47 
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A, A 

2459,40 
2309,96 
2297 ,14 
2296,64 
2285,72 
2278,48 
2251,44 
2246,66 
2239,43 
2232,17 
2230,30 
2225,90 
2202 78 
2011:88 
2005,24 
1985,58 
1965,04 
1960,76 
1951 ,21 
1946,43 
1933,87 
1926,27 
1856,73 
1850,39 
1850,24 
1849,58 
1844,36 

I 

45 
30 
25 
25 
35 
40 
45 
40 
45 
40 
50 
45 
40 
30 
30 
:10 
18 
20 
40 
20 
30 
45 
20 
18 
20 
35 
20 

51 ,36 
51 ,69 
51 ,10 
51 ,87 
51 ,87 
51 ,89 
51 ,10 
51 ,02 
51 ,10 
51,87 
50,95 
51 ,07 
51 ,02 
57 ,52 
57 ,65 
51 ,75 
57 ,26 
57 ,40 
51 ,75 
60,98 
57 ,43 
57 ,46 
57 ,08 
57,10 
61,32 
57 ,06 
57 ,08 

Na IV, ionization potential 98,902 eV 

412 ,240 8 30 ,21 
411 ,333 7 30 ,34 
410 ,540 6 30 ,34 
410 ,371 10 30 ,21 
409 ,615 8 30 ,40 
408 ,682 8 30 ,34 
319,638 10 42 ,64 
190 ,835 8 65 ,10 
190 ,440 10 65 ,10 

A, A 

181 ,758 
168,409 
168,084 
162,445 
156,536 

I 

8 
8 

10 
8 
8 

68,21 
73,75 
73,76 
80,18 
79,21 

Na V, ionization potential 138,627 eV 

463,263 12 26,76 
461,051 10 26,89 
459,897 7 26,96 
445,190 7 36,84 
400,722 10 36,84 
360,367 8 43,39 
360,319 8 43,39 
333,910 9 46,12 
332,550 8 46,26 
308,264 10 46,12 
307,152 8 46,26 

Na VI, ionization potential 172,36 eV 
491,340 6 25,32 
489,580 5 25,32 
417,595 6 29,92 
415,505 4 29,92 
366,110 4 59,17 
362,444 4 43,41 
361,250 8 38,59 
317,641 6 43,41 
313,748 5 39,75 
311,921 4 39,75 
127 ,837 
124,153 
124,059 
123,929 
109,896 
107,683 
107 ,608 
107 ,288 

4 
4 
4 
5 
5 

5 
4 
4 

101 ,36 
100,10 
100,10 
100,27 
117,20 
115,36 
115,30 
115,78 

MAGNESIUM, Z = 12 

Mg I. ionization potential 7,645 eV 

15024 ,99 35 5 ,93 
11828 ,18 45 5 ,39 
10811 ,085 35 7 ,09 
5711 ,0880 30 6 ,52 
5528 ,4047 40 6 ,59 

5183,6042 
5172,6843 
5167 ,3216 
4702,9909 
3838,293 

45 
44 
42 
30 
40 

5,11 
5,11 
5,11 
6,98 
5,95 

3832 ,302 38 5 ,95 
3829 ,355 36 5 ,95 
2852 ,127 50 4,35 
1827 ,97 8 6 ,78 
1747,81 5 7,09 

Mg II, ionization potential 15,034 eV I 
10951 ,78 10,00 

30 

10914,23 
10092,16 
9632,435 
9631 ,888 
9340,544 
9327 ,545 
9244,266 
9218,248 
8835,082 
8824,323 
8745,657 
8734,990 
8234,639 
7896,368 
7877 ,051 
6545,973 
6346,737 
4481 ,327 
4481 ,130 

10 
14 
11 
12 
10 
10 
13 
14 
11 

10 
11 
10 
11 
13 
12 
11 
10 
13 
14 

10,00 
12,86 
12,86 
12,86 
14,18 
14,18 
10,00 
10,00 
13,49 
13,49 
13,50 
13,50 
11,50 
11,57 
11,57 
13,52 
13,52 
11 ,63 
11,63 



1.., A I E 8 , eV 1.., A I E 8 , eV 

4390,564 10 12,82 180,796 9 68,85 
2936,509 10 8,65 180,617 10 68,64 
2802,704 12 4,42 180,070 8 68,85 2797 ,998 10 8,86 
2795,528 13 4,43 172,306 7 72,23 

171,653 8 72,23 
2660,817 8 13,52 
2660,755 8 13,52 Mg V, ionization potential 141,262 eV 
1753,474 60 11,50 355,326 12 35,12 
1750,664 50 11,50 354,223 10 35,31 

Mg III, ionization potential 80,134 eV 353,300 9 35,31 

2092,64 4 58,85 
353,094 14 35,12 

2065,54 5 58,77 
352,202 10 35,42 

1749,02 5 65,94 351 ,089 12 35,31 
1738,91 6 65,90 312,311 10 49,33 
234,258 12 52,92 276,581 16 49,33 

231 ,730 14 53,50 
137 ,414 8 90,22 

187 ,194 8 65,83 Mg VI, ionization potential 186,898 eV 
186,510 9 66,47 
170,802 5 72,59 403,315 8 30,74 

Mg IV, ionization potential109,318 eV 
400,676 7 30,94 
399,289 6 31 ,05 

323,310 18 38,62 349,155 10 42,22 
320,999 20 38,62 270,394 12 52,56 
181 ,345 8 68,64 268,986 10 52,80 

ALUMINUM, Z = 13 

AI I, ionization potential 5, 985 eV 8359,57 9 16,54 
21163,75 13 4,67 8354,35 10 16,54 
21093,04 12 4,67 6201,70 9 17,31 
16750,56 12 4,83 6201 ,52 10 17 ,31 
16718,96 11 4,83 6183,42 10 17,30 
13150,76 14 4,09 6182,28 8 17,30 
13123,41 15 4,09 5593,23 10 15,41 
11254,881 15 5,12 5316,07 7 17,92 
11253,190 14 5,12 5283,77 8 17,93 8773,896 14 5,43 
8772,866 13 5,43 4666,8 11 18,26 

4663,054 10 13,20 
7836,134 12 5,60 3900,68 10 10,59 
7835,309 11 5,60 3655,00 8 16,47 
6698,673 11 4,99 
6696,023 13 4,99 3587 ,057 8 15,30 
5557 ,063 10 5,37 3586,546 9 15,30 
3961 ,5200 26 3,14 2868,52 9 17,97 

2816,179 20 11 ,82 3944,0058 24 3,14 2669,1b6 10 4,63 :\092,8386 20 4,02 
3092,7099 26 4,02 1862,34 15 11,32 
3082,1529 24 4,02 1858,05 10 11,32 
2660,386 12 4,67 1828,61 10 18,10 
2652,475 12 4,67 1764,01 10 11,61\ 
2575,095 10 4,83 1725,01 15 11,85 
2567 ,983 10 4,83 1721,31 10 11,85 
2372,070 10 8,84 1670,81 15 7 ,42 
2369,304 10 8,83 1539,74 10 15,41 
1769,140 4 7 ,02 AI Ill, ionization potential 28,447 eV 1766,385 4 7 ,03 
1765,636 4 7 ,02 5722,65 6 17 ,80 

5696,47 8 17 ,81 
AI II, ionization potential 18,827 eV 5163,90 7 25,94 

8640,7 8 13,26 5150,86 6 25 ,94, 
8363,52 8 16,54 4701,65 6 23,4f 
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A., A I E8 , eV "'·A I E 8 . eV 

4529,176 6 20,55 273,699 16 44,48 
3601,623 6 17,81 131,441 20 94,75 
2907 ,05 10 25,04 131,003 20 95,06 
2762,815 9 25,03 130,848 20 94,75 
1935,83 10 20,78 130,413 20 95,06 
1862,899 10 6,65 126,065 15 98,77 
1854,67 10 6,65 125,525 15 98,77 
1611,90 8 14,37 107,945 20 
1605,70 8 14,37 

Al VI, ionization potential 190,466 eV 893,905 5 20,55 

856,768 5 21 ,15 243,760 12 56.02 
695,817 5 17,81 109,514 20 113,21 
560,390 7 22,15 107,620 14 120,35 

AI IV, ionization potential 119,983 eV 104,344 16 119,15 
104,047 20 119,15 

161,686 14 76,68 92,626 15 133,85 
160,073 16 77 ,45 90,858 12 141,61 
130,403 11 95,10 90,200 20 142,60 
129,729 12 95,57 88,376 15 140,61 
124,034 8 99,55 88,273 15 145,61 
116,459 7 106,46 88,170 20 140,61 

AI V, ionization potential 153.806 eV I 87,655 13 141,44 
281,397 14 44,48 85,515 15 144,98 

SILICON, Z = 14 

Si I, ionization potential 8,151 eV 5466,868 500 14,79 

10869,5408 130 6,22 5466,432 500 14,79 

10827,091 140 7 ,33 5202,413 500 18,73 
8556,7803 120 7 ,32 5055,981 1000 12,52 
7944,0011 140 7 ,54 5041 ,026 '1000 12,52 
7932,3490 120 7 ,53 4130,893 500 12,84 

7423,4969 425 7 ,29 3856,017 500 10,07 

7415,9462 275 7 ,29 3339,819 500 1:~ ,78 
7405,774 375 7 ,29 2905,692 500 14,01 
7289,1730 400 7 ,32 2904,283 300 14,10 
2881 ,5792 1000 5,08 1816,921 200 6,86 

2528,5086 450 4,93 1808,003 150 6,86 

2524,1079 425 4,92 1533,445 1000 8 ,·12 
2519,2023 350 4,93 1526,719 500 8,12 
2516,1125 500 4,95 1350,057 150 14,53 
2514,3161 375 4,93 1309,274 200 9,50 

2506,8973 425 4,95 1265,023 200 9,84 

2435,1545 300 5,87 1264,730 2000 9,80 
1901 ,331 1000 7 ,30 1260,418 1000 9,84 
1874,838 500 7 ,39 1251 ,164 200 15,25 
1850,668 500 6,73 1229,388 200 15,43 

1847 ,468 400 6,72 1194,496 250 10,41 

1845,510 300 6,72 1193,284 200 10,39 
1814,068 500 7 ,62 992,675 200 12,52 

Si II, ionization potential 16,342 eV 891 ,999 200 13,93 

9412,72 100 14,15 Si III, ionization potential 33.466 eV 

7849,72 500 14,10 8103,448 11 ;~o ,08 
7848,80 400 14,10 7612,356 1:2 28,22 
6371 ,359 1000 10,07 5739,733 20 21 ,88 
6347 ,103 1000 10,07 4828,968 18 28,55 
5978,929 500 12,15 4574,759 20 21 ,72 
5957 ,561 500 12,15 4567,82:1 25 21 ,7:1 
5669.562 1000 16,38 4552,616 30 21 ,74 
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A, A I E 8 , eV A, A I E 8 , eV 

3924,468 20 28,55 Si IV, ionization potential 45,140 eV 
3806,544 30 24,99 4654,323 10 39,09 
3796,114 25 24,99 4631 ,241 9 39,09 
3791 ,41 20 24,99 4212,407 7 39,08 
3590,465 20 25,33 4116,097 9 27 ,06 
3241 ,622 15 25,56 4088,854 10 27 ,08 
3233,954 14 25,56 3762,435 8 34,29 
3210,534 15 28,55 3165,710 9 31 ,00 
3196,504 14 28,55 3149,561 7 31 ,00 
3186,022 13 28,55 1673,374 150 
3185,125 16 25,77 1402,770 12 8,34 
3096,826 16 21 ,72 1393,755 15 8,90 
3093,424 20 21 ,73 1291 ,969 30 

3086,236 25 21 ,74 
1280,336 20 
1128,340 10 19,88 

2655,512 14 30,06 1128,325 10 19,88 
2559,210 14 25,39 
2541 ,818 25 15,15 1056,582 12 

1303,320 16 16,10 1051,596 70 
818,128 8 24,05 

1301 ,146 14 16,08 815,053 7 24,05 
1298,960 18 16,13 

Si V, ionization potential 166,762 eV 1298,891 15 16,10 
1296,726 14 16,10 118,968 20 104,21 
1294,543 17 16,13 117,860 20 105,19 

97,143 10 127 ,62 
1206,533 30 20,55 96,439 15 128,56 
1206,510 30 10,27 85,175 10 145,56 
1113,228 18 17,72 

Si VI, ionization potential 205,157 eV 
1109,965 16 17,72 
1108,368 14 17,72 99,460 15 124,65 

84,082 12 148,07 
997 ,389 16 19,01 83,128 15 149,14 
994,787 13 19,01 80,577 12 153,86 

CHLORINE, Z = 17 

Cl I, ionization potential 13,017 eV 8375,95 150 10,40 
20199,36 227 10,92 8333,27 5000 10,47 
19766,78 185 10,93 8212,00 100 10,43 
19755,28 717 10,90 7878,22 75 10,49 
19370,30 227 10,92 7744,94 125 10,63 
16198,47 259 11,39 7717,57 100 10,59 
15970,49 283 11,28 7547 ,06 100 10,63 

15959,97 735 11,25 7414,10 90 10,59 

15928,92 342 11,43 7256,63 125 10,63 

15883,34 277 11 ,35 4601,00 20 11,97 

15869,66 2780 11,18 4526,20 30 11,94 
15730,06 1487 11,22 4438,48 20 11 ,71 
15520,29 1094 11,29 4389,76 25 11,74 
15465,07 381 11,39 4379,90 20 11,82 
15108,04 269 11,25 4363,30 20 11,83 
14931,70 294 11,32 4323,35 20 11,85 
13821 ,72 525 11,30 1379,529 11 8,98 
13346,76 550 '11,49 1363,449 10 9,20 
13296,01 310 12,11 1351 ,657 10 9,28 
13243,83 350 11,37 1347 ,238 12 9,20 
11436,34 1000 11 ,36 1201 ,358 11 10,43 
11409,68 269 11,37 1188,768 12 10,43 
11122 ,97 300 11,39 
10392,51 331 10,47 Clll, ionization potential 23,80 eV 
8585,96 100 10,43 6094,65 100 18,03 
8428,25 100 10,50 5443,42 100 15,95 
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~- -------~ ----

h, A I E 8 , eV 

II 
h, A. E 11 , eV 

5423,52 100 15,96 
II 

3530,03 9 26,87 
5423,25 150 15,96 3393,45 8 27 ,01 
5392,12 100 18,30 

I 
3392,89 8 27 ,02 

5217,93 150 16,34 3340,42 9 25,29 
5103,04 125 18,14 I 3329,06 8 25,31 
5099,30 100 18,14 i 3191 ,45 9 25 ,53 
5078,25 150 18,16 

If 
3139,34 8 25,53 

4917,72 125 18,23 2710,37 7 30,10 

4904,76 135 18,24 II 2416,42 7 30,42 
4896,77 200 18,25 I 2283,93 7 30,52 
4819,46 200 15,95 

I 
2253,07 7 30,52 

4810,06 225 15,95 1822,50 6 25,09 
4794,54 250 15,96 

li 
1015,023 7 12,21 

4768,68 150 19,68 1008,777 6 12,29 
4740,40 150 20,00 

II 
561 ,738 7 24,32 

4572,13 100 19,05 561 ,680 7 24,32 
4343,62 100 18,57 

II 
561 ,530 7 24,32 

4132,48 200 19,00 557,118 7 22,25 

3860,98 100 19,17 I~ 556,605 7 22,27 
3860,80 150 19,17 

il 
556,232 6 22,29 

3850,97 100 19,17 Cl IV, ionization potential 53,462 eV 3843,26 100 20,50 ,, 
3833,40 200 21 ,48 

II 
3076,68 6 30,87 

3827 ,62 150 21 ,48 3063,13 5 30,75 
3820,25 100 21,48 II 2782,47 7 31 ,29 
3353,39 125 18,03 

.I 2751,23 5 31 ,21 
3329,12 150 20,06 

!I 

2724,03 5 31 ,21 
3315,44 100 18,59 984,952 7 12,75 
2688,04 150 18,57 [, 554,619 7 22,52 
2676,95 100 18,59 II 552,017 7 22,52 
2658,74 100 19,00 :1 537 ,606 9 23,23 
1079,08 15 11,58 II 535,666 7 23,21 
1071 ,76 10 11 ,65 II 534,727 8 23,18 
1071 ,05 20 11,58 II 

486,172 8 27 ,21 
1063,83 10 11,65 ,I Cl V, ionization potential 67,81 eV 961 ,49 10 14,34 il 

I' 
834,67 10 14,85 

11 

547 ,630 10 33,47 
Cl III. ionization potential 39,912 eV 

546,329 6 33,52 

II 

545,114 10 33,47 
4608,21 5 27 ,01 542,297 6 23,05 
4596,22 4 26,87 542,229 8 33,52 
4591 ,10 4 27 ,02 538,032 5 23,04 
4523,33 4 25,01 I 392,433 5 31,78 
4370,91 4 25,09 

4059,07 ti 25,31 Cl VI, ionization potential 96,70 eV 
4018,50 6 25,36 555,485 20 34,70 
3748,81 8 25,42 551 ,992 10 34,70 
3720,45 8 25,53 325,161 25 50,51 
3612,85 8 25,01 323,936 20 50,51 
3602,10 9 25,09 323,356 15 50,51 
3560,68 8 26,84 243,854 12 63,22 

ARGON,Z=18 

Ar I, ionization potential 1:1,759 eV 13622,38 500 14,06 
13503,99 850 14,01 

20986 ,10 155 13,86 13367 ,38 800 14,10 
20616,21 356 13,90 13313,39 600 14,21 
13718,77 1000 13,98 13273,05 750 14,24 
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12487 ,63 
12439,19 
10470,051 
9784,5010 
9657,7841 
9224,4955 
9122,9660 
8521 ,4428 
8424,6473 
8408,2094 
8264,5221 
8115,3108 
8103,6920 
8014,7853 
8006,1566 
7635,1056 
7503,8685 
5650,7054 
5495,8760 
5187 ,7507 
4702,3155 
4628,4409 
4596,0964 
4522,3238 
4510,7335 
4345,167 
4335,3381 
4333,5612 
4300,1011 
4272,1690 
4266,2868 
4259,3617 

4251 ,1850 
4200,6746 
4198,3176 
4191 ,0288 
4190,7138 

4181 ,8837 
4164,1795 
4158,5906 
4044,4185 
3948,9785 

3947 ,5048 
3834,6788 
3770,3698 
3690,8960 
3675,2367 

3649,8330 
3634,4605 
3632,6837 
3606,5224 
3572,2960 

3567 ,6562 
3554,3056 
3461 ,0785 
3373,4823 
.3319 ,344fi 

700 
500 
500 

1000 
1500 
1000 
500 

2000 
2500 
:3000 
1500 
.'5000 
2000 
800 
600 
500 
700 

1500 
1000 
800 

1200 
1000 
1000 
800 

1000 
1000 
800 

1000 
1200 
1200 
1200 
1200 

800 
1200 
1200 
1200 
600 

1000 
1000 
1200 
1200 
2000 

1000 
800 
400 
300 
300 

800 
300 
300 

1000 
300 

300 
300 
300 
::100 
300 

14,07 
13,90 
12,91 
13,09 
12,91 
1:~ ,17 
12,91 
13,28 
13,09 
13,30 
13,33 
13,08 
13,15 
13,09 
13,17 
13,17 
1:3,48 
15,10 
15,33 
15,30 
14,46 
14,51 
14,52 
14,46 
14,58 
14,66 
14,69 
14,69 
14,51 
14,52 
14,53 
14,74 

14,46 
14,50 
14,58 
14,66 
14,51 

14,69 
14,52 
14,53 
14,69 
14,69 

14,69 
15,06 
15,01 
14,91 
15,20 

15,22 
15,03 
15,03 
15,06 
15,30 

15,02 
15,03 
15,20 
15,30 
15,28 

1. . . \ 

1066,fi60 
1048,218 
835 .om1 
s::J4 .:197 

15 
25 

6 
6 

11,62 
11 ,8:\ 
14,85 
14,86 

Ar II. ionization potential 27,628 eV 

10812,901 12 19,76 
10764,378 8 24,31 
10683,050 12 19,49 
10638,121 8 24,65 
10519,510 9 24,19 

10467,173 20 19,68 
10111,595 8 21,50 
9967,045 12 24,19 
9854,065 8 25,45 
9849 /f6ll 10 25 ,45 

8771,855 15 19,87 
6886 618 20 19,49 
6863:535 20 19,55 
6756 ,548 20 t9 ,61 
6684,307 50 19,55 

6643,716 100 19,49 
6639 ,74::J 30 19 ,64 
6638 226 50 19,61 
648:3:076 20 19,97 
6243,125 25 19,68 

6172,290 
fi114 929 
.'5145 :319 
5141 ,790 
5062,03fi 
5017 ,160 
5009,:334 
4965 ,on 
4933,206 
4879,8fi0 
!1847 ,815 
4806,017 
4764,862 
4735,905 
4726,859 
4657 ,893 
4609,560 
4589,896 
4579,346 
4545,045 
4430,192 
4426,005 
4400,988 
4379,667 
4371 ,329 

4348,063 
4331 ,199 
4277 ,524 
4266,528 
4228,162 

4103,913 
4072 ,0()() 

40 
50 
25 
20 
30 
20 
30 
25 
25 
30 
25 
35 
25 
25 
25 
25 
25 
25 
25 
25 
20 
25 
20 
20 
20 

50 
25 
20 
25 
20 

20 
25 

21 ,13 
21 ,14 
19,55 
21 ,14 
19,26 
21 ,1::1 
19,22 
19,76 
19,26 
19,68 
19,30 
19,22 
19,87 
19 2G 
19:76 
19,80 
21 ,14 
21 ,13 
19,97 
19,87 
19,61 
19,55 
19 22 
19:64 
19,26 

19,49 
19,61 
21 ,35 
19,55 
19,68 

~)') 51 
21;so 
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"-·A I EB' eV "-·A I EB' eV 

4013,858 25 19,49 883,179 9 14,23 
3968,360 20 19,55 879,622 8 14,23 
3928,629 25 19,97 878,728 12 14,11 
3868,524 20 23,17 875,534 9 14,30 
3850,578 30 19,97 871 ,099 10 14,23 
3780,841 25 22,77 769,152 12 17,86 
3765,269 20 22,51 643,256 9 19,47 
3729,310 30 19,97 641,808 12 19,46 
3588,448 30 22,95 637 ,282 20 19,46 
3582,362 20 23,07 553,470 9 22,40 
3581 ,608 18 23,10 529,900 9 23,40 
3576,611 25 23,01 508,434 9 24,38 
3561 ,031 20 24,62 
3559,508 25 23,16 

Ar IV, ionization potential 59,806 eV 

3545,842 18 24,62 2926,33 11 35,99 
3545,597 18 23,26 2913,00 12 36,16 
3535,319 18 22,81 2809,44 16 35,65 
3514,388 20 22,79 2788,96 14 35,55 

3491,538 25 22,77 
2784,47 12 37 ,70 

3491 ,243 20 22,81 2757 ,92 14 37 ,74 
3476,749 20 22,79 2640,34 15 35,93 
3249,801 15 23,12 2624,92 12 37 ,97 
3243,689 14 23,08 2621 ,36 12 37 ,98 

3169,667 15 23,17 
2615,68 12 35,85 

2979,051 15 21,43 2599,47 12 36,67 
2942,892 20 21 ,35 2562,17 12 35,86 
2891 ,612 18 21 ,43 2513,28 12 36,17 
1889,029 6 24,19 850,602 25 14,58 

1873,140 6 24,31 
843,772 20 14,69 

1600,694 6 24,15 840,029 15 14,76 
1574,992 6 21 ,35 801 ,409 10 18,10 
932,0528 10 13,48 801 ,086 10 18,09 
919,7815 10 13,48 689,007 12 20,62 

745,323 7 16,81 
683,278 10 20,76 

744,925 8 16,64 Ar V, ionization potential 75,02 eV 
740,270 10 16,75 827 ,055 5 15 ,09 679,400 6 18,43 
676,241 6 18,33 709,195 5 17,58 
666,010 6 18,62 558,481 5 24,22 

527 ,693 6 23,75 
Ar III, ionization potential 40,908 eV 524,189 5 23,75 

3795,37 20 29,79 463,938 7 26,97 
3503,58 15 27 ,91 461 ,227 6 26,97 
3480,55 20 27 ,94 449,065 18 27 ,86 
3391 ,85 15 30,18 446,949 8 27 ,83 
3358,49 15 28,06 445,997 5 27 ,80 

3344,72 20 28,08 337,998 6 36,93 

3336,13 25 28,10 Ar VI, ionization potential 91,32 eV 
3311 ,25 15 25,36 551 ,371 8 22,76 3301,88 20 25,37 
3285,85 25 25,39 462,007 25 27,11 

461 ,227 6 39,28 
2317,47 15 31 ,28 459,320 10 39,64 
23Q2,17 15 31,31 457 ,475 20 27 ,10 
2192,06 15 33,75 294,052 6 42,44 
2177,22 25 31 ,08 
2170,23 20 31 ,08 282,423 6 56,55 

2166,19 15 31 ,08 
Ar VII, ionization potential 124,03 eV 

2133,87 15 33,75 585,754 15 21 ,17 
887 ,404 10 14,11 479,379 12 40,19 
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A, .A I En. eV "-·A I EB, eV 

475,656 8 40,19 230,875 7 71 ,40 
250,940 7 63,73 180,254 15 86,48 
192,635 7 78,69 179,400 10 86,47 
176,566 10 70,22 ' 158,923 8 78,01 

Ar VIII, Ionization potential 148,49 eV I 
700,24 10 17,70 

POTASSIUM, Z = 19 

KI. Ionization potential 4,340 eV 

11772,83 17 2,67 
11769,62 16 2,67 
11690,21 17 2,67 
11022,67 16 3,80 
11019,87 17 3,80 
7698,959 24 1 ,61 
7664,899 25 1,62 
6938,767 20 3,40 
6911 ,084 19 3,40 
5831 ,887 17 3,74 
5801 ,752 17 3,75 
5782,384 16 3,75 
4047 ,206 17 3,06 
4044,136 18 3,07 

K II, ionization potential 31,817 eV 

5056,27 7 22,71 
5005,60 8 22,71 
4829,23 9 22,71 
4608,45 8 23,33 
4505,33 6 23,14 

4388,16 7 23,46 
4309,10 7 23,51 
4305,00 7 23,33 
4263,40 7 23,14 
4225,67 7 23,33 
4222,97 7 23,57 
4186,24 8 23,11 
4149,19 7 23,46 
4134,72 7 23,14 
4114,99 6 23,25 
4001 ,24 7 23,57 
3972,58 6 23,51 
3966,72 6 23,57 
3897 ,92 8 23,33 
3783,19 6 23,51 
3767 ,36 6 23,53 
3681 ,54 6 23,51 

3618,49 6 23,57 
3530,75 7 24,15 
612,621 4 
607 ,931 5 
600,765 6 
495,144 6 
485,084 5 

KIll, ionization potential 45,747 eV 

497,104 15 24,94 
471,569 15 26 56 
470,089 20 26:37 
466,793 15 26,5!) 
448,595 15 27,91 
444,344 15 27,90 
440,429 15 
434,722 15 27 ,9U 

K IV, ionization potential 60,909 eV 

745,264 10 16,64 
741,950 10 16,92 
737,144 10 16,82 
646,188 15 21,22 
393,142 10 31,74 

KY. ionization potential 82,6 eV 
724,420 8 17,11 
603,429 8 25,51 
586,322 8 24,15 
580,319 7 24,34 
425,588 7 32,14 
:172,148 10 :~6 ,29 
300,252 7 44,26 

K VI. ionization potential 99,7ld eV 
9681518 6 
724,420 8 
623,016 8 
616,136 6 
488,120 10 
464,270 10 
460,438 8 
458,048 7 

17,48 
20,21i 
20,26 
27 ,75 
27 ,07 
27 ,o7 
27 ,07 

CALCIUM, Z = 20 

Cal, ionization potential 6, t13 eV 13134,96 400 5,39 

19861,70 500 2,52 
13033,41 300 5,39 
12909,07 200 5,39 

19852,96 250 4,53 12818,69 400 4,88 
19776,67 2000 2,53 
19505,62 500 2,52 10343,85 500 4,13 19452,82 1500 2,52 7326,146 400 4,62 
19309,43 500 2,52 7202,194 200 4,43 
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~ •. A 

-----~ --·------··-· 

7148,147 
6717,685 
6462,566 
6439,073 
6162,172 
6122,219 
5857 ,454 
5594,468 
5588,757 
5270,270 
4454,781 
4434,960 
4226,728 

500 
500 
125 
150 
150 
100 
100 
60 
80 
60 
80 
60 

500 

Ca II, Ionization potential 
9890,63 11 
8927,36 11 
8912,07 10 
8662,140 16 
8542,089 17 
8498,018 13 
8248,797 11 
8201 ,720 10 
3968,468 22 
3933,663 23 
3736,901 18 
3706,0~6 17 
3181 ,275 15 
3179,332 18 
3158,869 17 
1840,061 8 
1838,008 7 

4,44 
4,55 
4,44 
4,45 
3 91 
3:91 
5,05 
4,74 
4,74 
4,88 
4 68 
4:68 
2,93 

11,870 eV 
9,69 
8,44 
8,44 
3,12 
3,15 
3,15 
9,02 
9 02 
3:12 
3,15 
6 47 
6'47 
7:05 
7 ,05 
7 ,05 
8,44 
8,44 

Ca III, ionization potential 51.218 eV 
3537 ,75 7 33 ,75 
3372 ,68 8 :33 ,75 
3119,66 8 :~4 ,68 
2988 ,61 7 :34 ,:39 
2924,33 8 34,95 

2899,78 
2881 ,80 
2869,95 
2866,57 
2813,88 
2687 ,78 
528,286 
409,971 
403,732 
357 ,973 

!:! 
7 
7 
7 
7 

8 
8 

18 
20 
8 

34,34 
34,54 
34,39 
35,03 
34,85 
34,68 

:30,24 
:~o ,71 

Ca IY, Ionization potential 67,196 eV 
669,725 10 18,90 
656,038 15 18,90 
450,565 10 27,52 
443,821 15 28,32 
434,570 12 28,53 
336,555 15 37,22 
:~35 ,374 25 36 ,97 
:l21 ,593 10 38 ,94 
318,093 15 38,98 

<.:a Y, ionization potential 84,39 eV 
646,570 8 19,17 
558,602 10 
542,290 10 
425,000 15 
352,915 9 37,46 
322 166 
286:965 
267 ,772 

10 
9 
8 

48,63 
48,63 

Ca VI, Ionization potential 109 eV 
505,199 8 
373,997 7 
:no ,o22 7 
340,528 8 
239,535 7 
229,734 7 
228,628 7 

36,55 
36,85 
39,81 
55,16 
53,97 
54,23 

TITANIUM, Z = 22 

38 

Ti I, ionization potential 6,836 eV 
9705 ,64 80 2 ,10 
9675 ,55 90 ') 1'1 

9638,28 100 2:13 
8692 ,34 100 2 47 
8682 ,99 125 2 :48 
8675,38 
8548 ,Q7 
8518,37 
8468,46 
8435,68 
8434,98 
8426,50 
8412,36 
8396,93 
8382,82 
8382,54 

150 
100 
100 
100 
300 
300 
200 
150 

90 
90 

100 

2,50 
3,32 
3,33 
3,35 
2,31 
2,32 
2,30 
2,29 
2 29 
2:29 
2,30 

8377 ,90 
4981 ,732 
4534,782 
453:1,238 
4305,910 
3998,635 
3989,758 
3981 ,761 
3958,206 
3956,336 
3948,670 
3752,860 
3741 ,059 
3653,497 

3642,675 
3635,462 
3371 ,447 

100 
60 
60 
80 
60 

100 
80 
70 
80 
60 
60 
80 
60 

100 

80 
80 
80 

2 31 
3:34 
3,57 
:1,58 
:~ ,73 
3,15 
3 13 
:1:11 
3,18 
3,15 
3,14 
3,35 
3,33 
3,44 

3,42 
3,41 
:~ ,72 



3354,634 
3199,915 

3191,994 
3186,451 
2956,18 
2948,38 
2941 ,963 

60 
100 

80 
60 
70 
60 
60 

Es, eV 

372 
3:92 
3,90 
3,89 
4,24 
4,22 
4,21 

Ti II, Ionization potential 13,637 eV 

4549 ,622 60 4 ,31 
4395 ,031 60 3 ,90 
4300 ,052 60 4 ,06 
3913 ,464 60 4 ,28 
.'3900 ,546 70 4 ,31 

I 

)., A. I 

2884,099 70 5,43 

Ti III, ionization potential 28,143 eV 
2516,01 20 9,69 
1498,65 30 9,32 
1455,22 40 10,30 
1422,41 25 10,05 
1298,95 40 9,57 

1298,67 
1295,91 
1294,67 
1293,26 
1289,32 
1286,38 

50 
30 
50 
30 
30 
40 

9,60 
9,57 
9,60 
9,64 
9,64 
9,69 

3761 ,320 200 :1 ,87 
3759 ,291 200 :1 ,90 

I Ti IV, Ionization potential 43,245 eV 

II'. 2546 ,85 12 29 ,28 3685 ,192 250 3 ,97 
3641 ,330 100 4 ,64 i 2068 ,16 15 15 ,96 
3624,826 70 4,64 I: 1467 ,25 30 24 ,41 

I
'll 1451 ,75 30 24 ,40 

3504 ,890 80 5 ,43 
781,78 20 15,86 3383 ,761 125 3 ,60 

3372 ,800 100 3 ,69 
3361 ,213 125 3,72 
3349 ,399 125 :1 ,75 

II
i 779 ,14 20 15 ,96 

li Ti V, ionization potential 99,8 eV 

3349,035 
3341 ,875 
3329,455 
3322,936 
3236,573 

75 4,31 
4,28 
::1,86 
:3,88 
:l ,86 

:: 228 ,898 75 54,16 
~ 1 225 337 100 55 .02 

100 
70 
75 
70 

I Ti VI, lo~lzatlon potential 119,762 eV 
i! 199 ,759 6 62 ,79 

3234 517 
3088:027 

75 
75 

11 198,974 8 62 ,31 
II] 194 ,900 7 64,32 :1,88 

4,06 i 192 ,747 8 64,34 

IRON,Z= 26 

Fe I, Ionization potential 7,897 eV ii 
8688 ,632 1500 3 ,60 1 ~ 

8661 ,907 6oo 3 ,65 1 

8387 • 780 1200 3 ,65 I! 
8327 ,063 1200 3 ,68 
8046 ,073 600 4 ,42 

li 
7998 ,972 700 5 ,92 il 
7937 ,166 700 5 ,87 11.'. 

7511 ,045 800 5 82 
1201 ,406 5oo 5 :87 

1
; 

7187 ,341 800 5 ,82 ,: 
6677 ,994 600 4 ,55 1[ 

6494 ,985 1000 4 ,31 lj 

6400 ,013 800 5 ,54 I! 
3878 ,5745 100 3 28 

3859 ,9132 300 :1 :21 ~~~. 
3825 ,8834 200 4 ,16 
3820,4274 250 4,11 1 

I 3749 ,4875 200 4 ,22 i! 
3737 ,1333 150 3 ,36 
3734 ,8659 300 4 ,18 
3719 ,9367 250 3 33 
3581 ,195 250 4 '32 
3440 ,6069 150 3 :60 
3021 ,0743 1511 4 ,16 
3020 ,6405 20(1 4 ,11 

3020,4918 
2983,5714 
2166,773 
2084,117 

150 
125 
100 
50 

4,19 
4 16 
S:n 
5,94 

Fe II. Ionization potential 6,182 eV 

7320,70 40 5,58 
7307,957 50 5,58 
6456,376 200 5,82 
6247,562 80 5,87 
6147,735 30 5,90 

5962,4 
5427 ,832 
5136,795 
2453,935 
2445,114 

2255,691 
2251 ,831 
2249,063 
2247 ,692 
2245,505 

2228,761 
2218,289 
2208,419 
2093,683 
2000,368 

30 
30 
35 
25 
40 

50 
80 
30 
35 
45 
3(1 
30 
30 
35 
:30 

5,25 
10,27 
10,27 

10,28 
10,27 
10,32 
10,30 
10,28 

10,37 
10,38 
10,38 
9,69 
8,71 



-·-···------

~ • .A I E 8 , eV ~ • .A I E8 , eV 

---

1787,997 35 9,82 1895,456 20 10,27 
1786,738 40 9,83 1890,669 13 14,42 
1785,262 40 9,81 

Fe IV, Ionization potential 57,1 eV 1639,403 30 7 ,68 
1636,334 30 7 ,68 1647 ,05 45 21,00 
1635,389 35 8,57 1640,03 65 21,10 
1631,124 30 7 ,68 1630,99 75 21,21 
1629,155 30 7 ,69 1479,65 39 23,16 
1621 ,685 30 7 ,69 1475,67 28 23,05 
1608,446 35 7,71 1472,13 35 23,10 
1144,946 35 10,82 1464,81 40 28,29 
1112,086 35 11,26 1459,92 40 28,22 
1096,886 30 11,29 1259,54 30 30,90 
1071,596 30 11,64 576,8 40 21 ,49 
932,687 30 13,37 574,5 50 21 ,58 
932,244 30 13,40 526,28 75 21 ,32 
930,558 30 13,40 525,68 100 21 ,58 
930,165 30 13,37 FeV, Ionization potential 78 eV 930,030 30 13,41 
929,612 30 13,42 1464,73 6 32,87 
929,538 30 13,38 1448,91 6 31,76 

1440,59 7 31,88 928,107 30 13,40 1430,61 8 32,02 927,176 30 13,42 1409,51 7 32,15 923,884 30 13,42 

Fe III, Ionization potential 30,647 eV 
1409,19 6 32,00 
1406,78 7 33,22 

5929,69 18 20,60 1402,45 6 33,13 
4372,81 20 25,74 1376,45 6 32,16 
4164,73 20 23,61 1373,68 6 32,30 
3288,81 15 14,09 422,287 6 33,05 
3276,08 15 14,09 418,033 6 32,78 
3266,88 20 14,10 417,382 6 32,87 
3120,847 20 15,12 392,907 6 34,72 
3013,167 20 14,42 384,957 6 32,36 
3007 ,275 20 22,91 365,858 6 33,98 
2295,859 15 16,30 365,440 6 34,08 
2174,658 15 14,84 Fe VI, Ionization potential 102 eV 
2151,776 15 16,66 
2097 ,480 15 14,67 312,263 7 43,26 
2078,989 14 11,04 311 ,702 7 43,39 
1994,073 13 14,09 304,551 7 43,26 
1987 ,503 15 14,10 304,221 7 43,39 
1960,318 13 16,22 297 ,568 8 45,28 
1953,322 13 15,11 297 ,308 7 45,26 
1943,481 14 14,25 296,988 6 44,10 
1937 ,345 14 14,27 294,520 7 42,09 
1931,507 14 15,06 294,265 7 42,19 
1'930 ,387 15 14,29 293,966 8 42,32 
1926,304 18 10,16 293,745 8 42,45 1922,789 15 14,32 292,736 7 42,60 1915,083 15 14,34 291,229 6 46,13 
1914,056 19 10,21 291 ,184 6 42,82 

COPPER, Z = 29 

Cui, ionization potential 7,726 eV 5782,132 1500 3,79 

5,35 
5700,240 1500 3,82 

8092,634 2000 5292,517 1650 7 ,74 
7933,130 1500 5,35 

40 



?.., A. I E 8 , eV ?.., .i. I E 8 , eV 

5218,202 2500 6,19 2884,196 60 13,39 
5153,235 2000 6,19 2544,806 100 13,39 
5105,541 1500 3,82 2403,338 100 13,39 
4651 ,124 2000 7 ,74 2369,890 100 8,49 
4062,641 2000 6,87 2246,995 75 8,23 
3530,383 2000 5,15 2210,259 60 8,86 
3307 ,948 2500 8,82 2192,268 75 8,49 
a279,8t5 2000 5,42 2179,399 60 8,66 
3273,957 10000 3,79 2148,974 60 8,49 
3247 ,540 10000 3,82 2135,976 75 8,52 
3063,411 2500 5,69 2054,969 50 8,86 
3036,101 2500 5,72 2043,791 60 8,78 
3010,838 2000 5,51 1621 ,426 60 16,56 
2997 ,364 2000 5,78 1593,556 60 16,56 
2961,165 2500 5,57 1541 ,703 75 16,56 
2766,371 2500 6,12 1519,837 60 16,82 
2618,366 2500 6,12 1488,637 75 16,56 
2492,146 2000 4,97 1063,003 60 14,64 
2406,665 1500 6,79 1060,630 60 14,52 
2392,627 2500 6,82 1059,096 60 14,96 
2293,842 2500 6,79 1056,955 60 14,99 
2263,079 2200 7,12 1054,690 60 15,01 
2244,265 2300 5,52 1044 ,74:~ 80 15,12 
2230,084 2500 6,95 1044,516 80 14,59 
2225,697 2100 5,57 

I 1039,569 60 14,76 
2214,581 1600 6,98 1039,345 60 14,65 
2199,752 1300 7 ,28 

I 
1036,470 60 15,22 

2199,583 1700 7 ,02 945,524 60 16,09 
2181 ,720 1700 5,68 

I 
943,328 60 15,97 

2178,944 1600 5,69 935,892 60 15,97 
2165,093 1300 5,72 I 935,074 60 16,23 
1825,348 100 6,79 

II 

932,940 60 16,01 
1774,820 200 6,98 914,209 80 16,28 
1741 ,574 50 7 ,12 896,753 60 16,66 
1725,664 50 7 ,18 893,674 80 16,59 

I' 1713,364 50 7 ,24 
II 

890,567 60 16,75 
1703,843 30 7 ,28 886,946 60 16,70 
1691,076 30 8,72 I Cu III, loulzatlou poteutlalr 36,834 eV 1688,093 30 8,73 
1655,318 30 8,88 I 1750,391 500 15,63 

Cu II, loalzatlou poteutlal 20,291 eV 
I 1741 ,378 5oo 15,43 
I 1122 ,379 10oo 14,74 

8283,21 60 16,56 1709,036 700 14,95 
7988,17 60 16,56 1 1102,994 5oo 15.11 
7807 ,66 75 16,56 1687 ,134 600 15,04 7664,70 75 16,58 1684,642 500 15,19 7404,34 100 16,56 1674,602 500 15,95 
6273,330 60 16,95 1671 ,886 500 15,72 
6216,910 60 16,96 1670,140 500 15,73 
5051 ,778 60 16,88 1642,208 2000 15,09 4931,653 100 16,85 1600,194 500 15,44 4909,726 100 16,85 1593,758 1000 15,32 
4043,502 75 11,85 1543,438 500 19,07 

KRYPTON, Z = 36 

Kr I, ioaizatiou poteatial 13,999 eV 16935,71 800 12,26 
16896,58 700 12,04 

21900,51 2250 12,11 16890,40 1000 12,18 
18167,12 1500 12,12 
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·--- -------- ~-~--~ - -- -------~ - --~--- ·------------------

'A, A I E", eV II 'A, A I Ell, eV 
I 

-----~--1 ------ - __ Jj -.-- -----~ ____ _I__--
--~-- ---- ------

16784,65 950 12,28 
il 

7407 ,02 400 16,60 
15335,29 850 12,11 7289,78 400 16,60 
15239,85 900 12,26 :I 5681 ,89 400 16,87 14734,46 900 12,28 

II 
5333,41 500 20,86 14426,93 1100 12,~8 5208,32 500 16,65 

13634,22 1700 12 .:-l5 5125,73 400 19,57 
13622,28 800 12 ,:-l5 4846,60 700 17 ,25 
13177,38 850 12,3K 

lj 

4832,07 800 16,83 12204,39 700 13,14 4765,74 1000 16,'l:>7 11819,43 2000 12,35 
II 

4739,00 3000 16,60 
9751 ,759 2000 11 .~0 4680,41 500 17 ,65 
8928,6920 2000 11,30 

I 

4658,87 2000 16,65 
8776,7490 6000 11 ,44 4633,88 800 18,49 8508,8700 3000 12,10 4619,15 1000 17,37 8298,1077 5000 11,5~ 

,( 
4615,28 500 17,37 

8281 ,0495 1500 12,14 4577 ,20 800 18,56 
8263,2398 3000 12,14 

I 
4523,14 400 19.57 

8190,0543 3000 11,55 4489,88 400 21 .~-l2 8112,900 6000 11,44 
I 4475,00 800 18,62 8104,3642 4000 11,44 4436,81 600 17,37 

8059,5038 1500 12,10 I 4431 ,67 500 11 ,:J8 
I 7854,8215 800 12,14 I 4:-l55 ,47 3000 16,83 

7694,5393 500 11 ,53 I' 
I! 4317,81 500 19 .47 7685,2460 400 12,26 
il 

4292,92 600 17,16 7601 ,5443 2000 11 ,55 4088,33 500 18,88 
7587 ,4130 1000 11 ,67 'I 4065,11 :mo 18,87 
5870,9153 :3000 12,14 

II 

4057 ,01 :lOO 18,87 
5570,2890 2000 12 ,14 3920,14 200 20,00 5562,2254 500 12 ,14 3906,25 150 22 ,Oli 4502,3546 600 12,78 :I :3875,44 150 20,77 
4463,6901 800 12,81 li 3783,13 500 20,11 :I 
4453,9177 600 12,82 

II 

:3778,09 500 20,15 
4362,6424 500 12,76 3744,80 150 20,47 4319,5798 1000 12,78 

II 

:1741,69 200 21 ,81 4318,5523 400 12,78 :3721 ,35 150 20,71 
4273,9700 1000 12,82 :-l718 ,6:-l 200 :W,71 
3837 ,81 30 1.3 ,14 il 3718,02 300 21,89 
3812,2155 20 13,28 

I' 
3680,37 100 20,02 

3800,5437 .30 13,29 3653,97 250 20,00 
3796,8839 20 13,29 

rl 

3631 ,87 200 20,02 
3773,4241 50 13,32 3607 ,88 100 21 ,04 

~ . 2833,00 100 20,86 3679,58 100 13,28 :: 
3665,3259 80 1:-l ,29 :I 2464,77 100 20.89 
3615,4755 20 13.46 II 964,962 30 13,51 
3502,5537 20 13,45 

II 
911,384 25 14,27 

~431,7217 20 13,53 886,302 :~o 13,99 

3424,9433 15 13,53 
II 

884,144 30 14,69 

1235,839 13 10,03 868,869 25 14,69 
1164,868 4 10,64 844,058 25 14,69 

818,147 25 15,82 
Kr II, ionization potential 24.570 eV 782,084 25 15,85 

10221 ,46 1000 16,83 752,051 30 16,48 

9803,14 500 722,036 50 17 ,17 

9619,61 400 KrIll, ionization potential 36,947 eV 
9605,80 500 6651,75 10 22 ,3:-l 9577 ,52 500 17 ,37 6602,90 10 24 ,fl6 
9361 ,95 300 18,49 6310,22 10 24,56 
9293,82 500 22,17 6078,38 10 22 ,:-l3 
9238,48 500 18,21 6037 ,17 10 :24,65 

I.., 
'L 



1., -" ____ [ __ _ 

5501 ,43 
5016,45 
4988,52 
4710,48 
4536.46 
4443,28 
4294,83 
4226,58 
4225,92 
4171 ,79 
4154,46 
4131 ,3:3 
40ti7 ,:n 
3564,23 
3507 ,42 
;)488 ,59 
:~439 ,46 
3:~51 ,93 
::1325,75 
3268.48 
3264,81 
3245,6!:1 
3191 ,21 
:3189,11 
:3124,39 
3024,45 
2892,18 
897 ,801 
H76,674 
870,825 
862,578 
854,733 
837 ,666 
785,968 
722,036 
698,037 
686,254 
fi80 ,119 

10 
20 
10 
10 
1() 

L:> 
10 
25 
20 
1;) 

41J 
40 
50 

100 
200 
100 
100 
100 
200 
100 
150 
300 
80 

100 
100 

HO 
100 
40 
')') 

:w 
:{5 
25 

Xe 1. ionization potential 
15418 ,01 HO 
14732 ,38 200 
13656,48 150 
12623,32 :mo 
11085 ,25 250 
10895 ,32 200 
10838,34 1000 
9923 '192 :3000 
9799 ,699 2000 
9162,654 500 
9045 ,44ti 400 
8987.57 200 
8952 ;254 1000 
8930,83 200 
8908,73 200 

8862 ,32 ::100 
8819,412 5000 

ER. eV ~~ 
,I 

24,1;~1- --- 676 ,564 

25 .15 11 672 ,330 
~5 ,86 1·1, - 663.039 24,:W .I · 
26 ,3:! ~~~~. 659 ,716 646.417 
:!::3,89 ,' 
24 56 
24:03 
24,56 
21 ,76 
24,17 
21,79 
24,23 
22 27 
22:33 
24.07 
2::l;89 
21 ,76 
21 .79 
24;03 
24,26 
21 ,88 
24,17 
22,33 
25,15 
24.56 
24,26 
14,37 
14,80 
14,80 
14,37 
15,07 
14,80 
17 ,59 
17,17 
18,32 

I 

I 

I 

3224,99 
2774,70 
2748,18 
2621 ,11 
2615,3 
2609,5 
2519,38 
2459,74 
2291 ,26 
842,035 
816,822 
805,763 

708,85 
472,16 

742,83 
705,84 
569,13 
554,52 
544,03 
465,27 

618.67 
585,37 

ll,l 

18 ,07 II 6!:15 .91 
18 ,79 !1 651 ;57 

XENON,Z=54 
12.129 eV 

10,60 
10,56 
'10.60 
10,56 
11,27 
11 05 

!-1:58 
~;9 .69 
9;58 
H,79 

9,69 
11 ,06 
9,82 

10,96 
10,97 

10,98 
H,72 

8739,39 
8409,190 
834G,823 

8280,1163 
8266,519 
R231 ,6348 
8206,341 
7967 ,341 

7887,395 
7642,025 
7119,598 
6882,155 
6469,705 

6318,062 
6182,420 
5823,890 
4923,1522 
4916,508 

25 18,32 
25 18,44 
20 20,51 
22 18,79 
:w 19 ,1k. 

KriV 

6 25,89 
6 25,84 
8 25,89 
7 25,32 
8 25,72 

10 26,13 
6 25,90 
6 25,89 
6 26,39 

22 14,72 
18 15,18 
7 15,39 

KrV 

KrH 

KrYII 

8 
8 
5 
5 
5 
6 

1 
8 

Kr VIII 

8 
10 

300 
2000 
2000 

7000 
500 

10000 
700 
500 

300 
500 
500 
300 
300 

500 
300 
:300 
500 
500 

11 ,00 
9,79 

11,05 

9,93 
11,07 
9,82 

10,96 
11,00 

11,14 
11,07 
11,46 
11,49 
11,50 

11,68 
11,69 
11,57 
10,95 
10.96 
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-·---- ··-----

'-· A I E8 , eV '-·A I E8 , eV 

4843,294 300 10,99 4180,10 1000 16,82 
4829,709 400 11,00 3907 ,91 100 17,24 
4807 ,019 500 11,01 3461 ,::!6 100 17,38 4734,1524 600 11,05 
4697 ,020 300 10,95 3366,72 300 17,78 

3121 ,87 250 17,36 
4671 ,226 2000 10,97 3104,40 70 17 ,38 
4624,2757 1000 10,99 3017,43 100 
4582,7474 300 11,14 2979,32 300 17,36 4524,6805 400 11,05 
4500,9772 500 11,07 2907 ,18 80 17,40 

2895,22 150 18,51 
1469,610 5 8,44 2864,73 150 17,38 
1295,587 8 9,57 2854,53 60 17',40 
1100,46 15 1100,432 10 11 ,27 

Xe II, ioniZation potential 21,208 eV 1074,476 15 11,54 

9698,68 50 14,48 
1051 ,920 10 11 ,79 
1048,272 8 11,83 

9591 ,35 50 13,89 1041 ,306 9 11,91 
8804,61 30 
8716,19 50 14,48 Xe III, ionization potential 32,121 eV 
8347,24 100 14,07 6238,24 60 20,39 
8297,55 100 6221,66 25 20,39 
8151,80 100 5524,39 40 21 ,32 
8038,26 100 5401,04 50 20,69 
8031,64 100 5367,06 30 19,92 
8008,45 300 5238,95 60 20,69 
7164,83 800 15,98 4869,47 40 20,16 
6990,88 2000 14,10 i 4723,57 30 18,20 
6942,11 1000 

I 
4683,53 60 18,22 

6805,74 1000 14,07 4673,66 30 20,39 
6595,01 800 

I 
I 4537 ,33 30 19,92 

6356,35 500 17,36 I 4434,16 50 19,92 
6097,59 1000 13,86 4285,89 30 20,63 
6051,15 1000 13,89 I 

4145,73 100 20,12 
6036,20 500 13,89 4109,07 100 19,71 
5976,46 1000 13,86 

'I 
4060,43 60 22,81 

5419,15 2000 14,07 I 4050,05 200 18,63 
5339,38 1000 13,86 :3950,56 300 18,20 
5313,87 800 16,43 3922 ,5:~ 500 18,22 
5292,22 1000 13,89 I 

3880,46 60 19,71 
5080,62 600 16,51 3877 ,80 200 20,39 
4921 ,48 800 15,26 3841 ,52 100 19,92 
4883,53 600 15,88 3780,98 300 18,85 
4876,50 500 16,12 3624,05 600 18,48 
4862,54 800 16,43 3583,64 80 20,65 
4844,33 2000 14,10 3579,69 100 20,16 
4603,03 600 14,48 3522,83 80 18,63 
4585,48 500 16,80 3444,23 60 20,12 
4480,86 500 17 ,24 :~268 ,96 80 18,85 
4462,19 1000 3242,86 100 18.85 
4448,13 500 3091 ,06 50 19,92 
4395,77 500 17,05 3023,80 100 20,62 
4393,20 500 17,90 2948,06 40 20,12 
4330,52 1000 16,93 2947 ,53 40 20,62 
4310,51 500 18,14 2945,25 60 24,37 
4296,40 500 16,74 2940,22 40 24,33 

2906,56 50 20,65 
4245,38 500 16,80 1232,074 25 12,18 
4238,25 500 16,80 1130,344 30 12,18 
4193,15 500 1017,680 35 12,18 
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i., }, I E 8 , eV i., A. I E 8 , eV 

1003,370 35 13,57 XeVI 
896,003 20 13,84 
893,989 20 13,87 880,04 2 
852,950 25 19,17 800,84 2 
824,881 30 15,03 599,84 3 

823,210 25 15,06 XeVII 
779,126 25 15,91 
698,541 20 17,75 995,50 3 

723,71 3 
XeiV 698,02 10 

566,04 2 
Experimental data have not been published. 
On p. 605 we give wavelengths calculated Xe VIII 
from levels given in tables. 

858,59 3 
XeV 740,44 7 

562,55 2 
682,56 3 517,00 2 

CESIUM, Z = 55 

Cs I, Ionization potential 3,894 eV 4277,100 50 16,21 

14694,93 1000 2,30 
3965,187 25 19,00 
3959,495 20 16,51 

10123,6025 1200 3,03 3925,583 25 19,04 
10024,3595 1000 3,03 
9172,3217 1000 2,80 3906,933 20 19,05 
8943,483 2000 1,38 3805,096 25 18,94 
8761 ,415 500 2,80 3785,424 20 19,39 
8521 ,149 4000 1,45 3368,555 30 17,78 
8079,0332 1000 3,34 3271 ,626 20 17,77 
7943,8820 800 3,01 3267 ,135 30 17,78 7608,9032 500 3,01 3265,924 30 17,55 
7279,9570 500 3,51 2940,953 20 17,55 
7228,5356 500 3,51 2931,09 20 19,56 
6973,2966 500 3,23 2816,943 20 23,40 
6723,2943 500 3,23 
6586,5096 500 3,34 2573,03 30 23,87 

2273,83 20 24,50 
4593,172 1000 2,70 2267,61 20 24,50 
4555,280 2000 2,72 1191,55 8 24,50 
3888,610 150 3,19 1178,65 10 24,50 
3876,146 300 3,20 
3611 ,459 200 3,43 926,75 20 13,38 
3476,814 100 3,56 901,34 20 13,75 

813,85 20 15,23 
Cs II, Ionization potential 25,076 eV 808,77 20 15,33 

5925,651 60 16,01 
668,43 12 18,55 

5831 ,159 60 15,88 
639,42 12 19,39 

5563,019 125 16,21 
5419,687 60 18,50 Cs III, ionizatlo• potential 34,6 eV 
5370,979 80 15,68 

877,9 7 15,84 
5358,53 500 20,23 782,6 3 15,84 
5249,373 80 16,12 722,2 2 17,16 
5227 ,002 200 15,68 645,0 4 19,22 
5043,800 80 16,21 595,7 2 20,81 
4603,755 60 16,01 

550,2 2 22,53 
4363,275 50 19,05 547 ,8 2 22,63 
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Section II 

Summary Table of Most Intense Lines 
Arranged According to Wavelength 



~.A Symbol 
I 

~. A Symbol I 

40511,4 H 120 14426,93 Kri 1100 
26877,82 Li I 8 13821 ,72 Cli 525 
24464,66 Lil 6 13718,77 Ar I 1000 
zao36,3 Ne I 205 13656,48 Xei 150 
22056,44 Na I 300 13634,22 Kri 1700 
21900,51 Kri 2250 13622,38 Ari 500 
21163,75 AlI 13 13622,28 Krl 800 
21093,04 AlI 12 13581,33 N I 1200 
20986,10 Ar I 155 13503,99 Ar I 850 
20616,21 Ari 356 13429,61 N I 670 
20581 ,30 He I 10000 13367 ,38 Ar I 800 
20199,36 Cli 227 13346,76 Cli 550 
19861 ,70 Ca I 500 13313,39 Ar I 600 
19852,96 Ca I 250 13296,01 Cll 310 
19776,67 Ca I :woo 13273,05 Arl 750 
19766,78 Cl I 185 13243,83 Cll 350 
19755,28 Cli 717 13177,38 Krl 850 
19505,62 Ca I 500 13165 ,11 01 24 
19452,82 Ca I 1500 13164,85 01 26 
19370,30 Cli 227 13163,89 01 25 
19309,43 Ca I 500 13150,76 All 14 
18751 ,1 H 700 13134,96 Ca I 400 
18746,0 D 700 13123,41 AlI 15 
1874/. ,3 T 700 13033,41 Ca I 300 
18703,09 Li I 7 12909,07 Ca I 200 
18696,94 He I 1500 12818,69 Ca I 400 
18685,96 He I :~600 12818,05 H 140 
18390,10 Ne I 180 12814,56 D 140 
18385,17 Ne I 160 12813,40 T 140 
18282,58 Ne I 200 12623,32 Xel 300 
18276,59 Ne I 260 12614,8 CI 200 
18167 ,12 Kri 1500 12487 ,63 Ar I 700 
17546,05 Lii 7 12469,62 N I 1350 
17002,38 He I 1800 12461,25 N I 680 
16935,71 Kri 800 12439,19 Ar I 500 
16896,58 Kri 700 12204,39 Kri 700 
16890,40 Kri 1000 11894,9 CI 200 
16784,65 Kri 950 11828,18 Mgi 45 
16750,56 AlI 12 11819,43 Kr I 2000 
16718,96 AlI 11 11772,83 KI 17 
16198,47 Cli 259 

11769,62 KI 16 
15970,49 Cli 283 11754,0 CI 600 
15959,97 Cl I 735 11747,5 CI 300 
15928,92 Cl I 342 11690,21 KI 17 
15883,34 Cl I 277 11656,0 CI 200 
15869,66 Cli 2780 

11436,34 Cl I 1000 
15730,06 Cll 1487 11409,68 Cli 269 
15520,29 Cll 1094 11403,78 Na I 12 
15465,07 Cll 381 11381 ,45 Na I 11 
15418,01 Xel 110 11254,881 All 15 
15335,29 Kri 850 11253,190 All 14 
15239,85 Krl 900 11177,59 Ne I 300 
15108,04 Cli 269 11143,09 Ne I 300 
15024,99 Mgl 35 11122,97 Cll 300 
14931,70 Cl I 294 11085,25 Xe I 250 
14767,48 Na I 1155 11022,67 KI 16 
14734,46 Krl 900 11019,87 K I 17 
14732,38 Xe I 200 10951,78 Mgii 10 
14694,93 Cs I 1000 10914,23 Mgii 10 
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)., A Symbol 1 )., A Symbol I 

10895,32 Xel 200 9534,167 Ne I 500 
10869,5408 Si I 130 9486,680 Ne I 500 
10844,54 Ne I 200 9425,38 Ne I 500 
10838,34 Xe I 1000 9412,72 Si II 100 
10834,87 Na I 8 9405,73 CI 16 
10830,337 He I 25000 9361 ,95 Kr II 300 
10830,248 He I 15000 9340,544 Mg II 10 
10829,088 He I 5000 9327 ,545 Mg II 10 
10827 ,091 Si I 140 9326,52 Ne I 600 
10812,901 Arii 12 9300,85 Ne I 600 
10811 ,085 Mgi 35 9293,82 Krii 500 
10764,378 Ar II 8 9244,266 Mg II 13 
10749,29 Na I 9 9238,48 Kr II 500 
10746,44 Na I 10 9224,4955 Arl 1000 
10683,050 Arii 12 9218,248 Mg II 14 
10638,121 Ar II 8 9201,76 Ne I 600 
10562,43 Ne I 200 9172,3217 Cs I 1000 
10519,510 Ar II 9 9162,654 Xel 500 
10470,051 Ar I 500 9148,68 Ne I 600 
10467,173 1\.r II 20 9122,9660 Ari 500 
10392.51 Cli 331 9094,83 CI 12 
10343,85 Ca I 500 9045,446 Xei 400 
10221 ,46 Kr II 1000 8987 ,57 Xel 200 
10123,6025 Cs I 1200 8952,254 Xel 1000 
10114,644 NI 13 8943,483 Cs I 2000 
10112,483 NI 12 8930,83 Xei 200 
10111,595 Ar II 8 8928,6920 Kr I 2000 
10108,893 NI 11 8927 ,36 Ca II 11 
10105,130 NI 10 8912,07 Ca II 10 
10092,16 Mg II 14 8908,73 Xe I 200 
10065,15 Nil 7 8900,92 FI 1000 
10035,45 Nil 7 8865,7562 Ne I 500 
10024,3595 Cs I 1000 8862,32 Xei 300 
10023,27 Nil 8 8853,8669 Ne I 700 
9969,34 Nil 7 8835,082 Mgll 11 
9967,045 Ar II 12 8824,323 Mg II 10 
9961,281 Na I 7 8819,412 Xei 5000 
9923,192 Xei 3000 8804,61 Xe II 30 
9891,09 Nil 7 8783,7539 Ne I 1000 
9890,63 Ca II 11 8780,6223 Ne I 1200 
9854,065 Ar II 8 8776,7490 Krl 6000 
9849,460 Ar II 10 8773,896 All 14 
9803,14 Kr II 500 8772,866 All 13 
9799,699 Xel 2000 8771 ,855 Ar II 15 
9784,5010 Arl 1000 8761,415 Cs I 500 
9751,759 Kri 2000 8745,657 Mg II 11 
9705,64 Ti I 80 8739,39 Xel 300 
9698,68 Xe II 50 8734,990 Mg II 10 
9675,55 Ti I 90 8716,19 Xe II 50 
9665,424 Ne I 1000 8711,708 Nl 15 
9657 ,7841 Ar I 1500 8692,34 Til 100 
9638,28 Til 100 8688,632 Fe I 1500 
9632,435 Mg II 11 8683,400 Nl 16 
9631 ,888 Mg II 12 8682,99 Til 125 
9619,61 Krii 400 8681,9216 Ne I 500 
9605,80 Krll 500 8680,270 Nl 17 
9691 ,35 Xe II 50 8679,4898 Ne I 500 
9577,52 Kr II 500 8675,38 Ti I 150 
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8662,140 Ca II 16 8234,639 Mg II 11 
8661,907 Fe I 600 8231,6348 Xei 10000 
8654,3837 Ne I 1500 8230,773 F I 3000 
8649,922 Na I 7 8216,317 NI 15 
8640,7 AlII 8 8214,726 FI 2500 
8634,6472 Ne I 600 8212,00 Cll 100 
8629,238 NI 16 8206,341 Xei 700 
8594,005 NI 15 8201,720 Ca II 10 
8585,96 Cli 100 8194,8237 Na I 9 
8556,7803 Si I 120 8190,0543 Krl 3000 
8548,07 Til 100 8151 ,80 Xe II 100 
8542,089 Ca II 17 8115,3108 Ar I 5000 
8521 ,4428 Arl 2000 8112,900 Krl 6000 
8521 ,149 Cs I 4000 8104,3642 Krl 4000 
8518,37 Ti I 100 8103,6920 Ar I 2000 
8508,8700 Kri 3000 8103,448 Siiii 11 
8500,32 CIII 10 8092,634 CuI 2000 
8498,018 Ca II 1~ 8079,0332 Cs I 1000 
8495,3591 Ne I 500 8059,5038 Krl 1500 
8468,46 Ti I 100 8046,073 Fe I 600 
8446,758 01 29 8040,931 F I 1000 
8446,359 01 30 8038,26 Xe II 100 
8446,250 01 27 8031,64 Xe II 100 
8435,68 Ti I 300 8014,7853 Ar I 800 
8434,98 Til :300 8008,45 Xe II 300 
8428,25 Cll 100 8006,1566 Ar I 600 
8426,50 TiT 200 7998,972 Fe I 700 
8424,6473 Ar I 2500 7988,17 Cu II 60 
8412,36 Til 150 7967 ,341 Xe I 500 
8409,190 Xe I 2000 7944,0011 Si I 140 
8408,2094 Ar I 3000 7943,8820 Cs I 800 
8396,93 Til 90 7937 ,166 Fe I 700 
8387,780 Fe I 1200 7933,130 CuI 1500 
8382,82 Til 90 7932,3490 Si I 120 
8382,54 Ti I 100 7915,419 NI 7 
8377 ,90 Ti I 100 7898,985 NI .8 
8377 ,6062 Ne I 800 7896,368 Mg II 13 
8375,95 Cll 150 7887 ,395 Xel 300 
8363,52 Alii 8 7878,22 Cl I 75 
8359,57 Alii 9 7877 ,051 Mg II 12 
8354,35 AlII 10 7854,8215 Krl 800 
8347,24 Xe II 100 7849,72 Si II 500 
8346,823 XeJ 2000 7848,80 Si II 400 
83:35,15 C I 13 7836,134 AlI 12 
8333,27 Cli 5000 7835,309 Ali 11 

8332,99 CIII 7 7807 ,66 Cu II 75 
8327 ,063 Fe I 1200 7800,212 F I 15000 
8300,3248 Ne I 600 7775,388 01 26 
8298,581 Fl :woo 7774,166 0 I 27 
8298,1077 Krl 5000 7771 ,943 01 28 
8297 ,55 Xe II 100 7754,696 FI 18000 
8283,21 Cu II 60 7744,94 Cl I 125 
8281 ,0495 Krl 1500 7717,57 Cll 100 
8280,1163 Xel 7000 7698,959 Kl 24 
8274,615 Fl 1500 7694,5393 Krl 500 
8266,519 Xel 500 7685,2460 Krl 400 
8264,5221 Ar I 1500 7664,899 Kl 25 
8263,2398 Krl aooo 7664,70 Cu II 75 
8248,797 Ca II 11 7642,025 Xel 500 
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7635,1056 Ar I 500 686:1,535 Ar II 20 
7612,356 Siiii 12 6856,030 F l 50000 
7608,9032 es I 500 6834,264 :n 9000 
7601 ,5443 Kri 2000 6830 ov 8 
7587 ,4130 Kri 1000 6805,74 Xe II 1000 
7547 ,06 e1 I 100 6773,984 FI 7000 
7511 ,045 Fe I 800 6756,548 Ar II 20 
7503,8685 Ar I 700 6723,2943 es I 500 
7468,309 NI 16 6723,12 Nl 9 
7442,259 NI 15 6717 ,685 ea I 500 
7423,635 N I 14 6707 ,84 Lii 1000 
7423,4969 Si I 425 6698,6n All 11 
7415,9462 Si I 275 6696,023 All 13 
7414,10 eli 90 6684,307 Ar II 50 
7407 ,02 Krll 400 6678,151 He I 1000 7405,774 Si I :n4 6677 ,994 Fe I 600 
7404,34 eu II 100 6651 ,75 Kr III 10 
7398,688 F I 10000 6643,7Hi Ar II 100 
7326,146 Ca I 400 6639,743 Ar II 30 
7320,70 Fe II 40 6638,226 Ar II 50 7311,019 FI 15000 6610,565 Nil 13 
7307 ,957 Fe II 50 6602,90 Kr III 10 
7289,78 Krll 400 6598,9529 Ne I 1000 
7289,1730 Si I 400 6595,01 Xe II 800 
7279,9570 es I 500 6586,5096 es I 500 7256,63 eli 125 6582,88 en 15 
7254,529 OI 17 6578,05 en 18 
7254,447 OI 20 6562,793 H 3000 
7254,154 OI 19 6561,032 D 3000 
7245,1665 Ne I 1000 6560,435 T 3000 7236,42 en 20 6560,099 He II 100 
7231 ,32 en 18 6545,973 Mg Il 11 
7228,5256 es I 500 6494,985 Fe I 1000 
7207 ,406 Fe I 500 6484,88 N I 9 
7202,360 FI 15000 6483,076 Ar II 20 7202,194 ea I 200 6482,74 NI 9 
7187 ,341 Fe I 800 6482,053 Nil 13 
7173,9380 Ne I 1000 6469,705 Xei 300 
7164,83 Xe II 800 6462,566 ea I 125 
7148,147 ea I 500 6456,376 Fe II 200 7127,890 FI 30000 6455,975 OI 19 
7119,598 Xei 500 6454,445 OI 18 
7115,19 ei 9 6453,602 OI 17 
7113,18 ei 9 6439,073 ea I 150 
7065,190 He I 2500 6413,651 F I 8000 
7037 ,469 FI 45000 6402,2460 Ne I 2000 
7032,4128 Ne I 1000 6400,01:3 Fe I 800 
7002,228 OI 17 6382,9914 Ne I 1000 
7001 ,915 OI 15 6380,77 N IV 8 
6990,88 Xe II 2000 ti371 ,359 Si II 1000 
6973,2966 es I 500 6356,35 Xe 11 500 
6942,11 Xe II 1000 6348,508 Fl 10000 
69:38,767 KI 20 6347 ,10:1 Si II 1000 
6929,4672 Ne I 1000 6:346,737 Mg II 10 
6911,084 KI 19 63:14,4279 Ne I 1000 
6902,475 FI 15000 6318,062 Xe I 500 
6886,618 Ar II 20 6:310,22 KrIll 10 
6882,155 Xei 300 (i273 ,330 Cu Il 60 
6870,215 F I 8000 6266,4950 Ne I 1000 
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6247 ,562 Fe II 80 5801 ,33 e IV 10 
6243,125 Ar II 25 5782,384 KI 16 
6239,651 Fl 13000 5782,132 eu I 1500 
6238,24 Xe III 60 5764,4188 Ne I 700 
6221,66 Xe III 25 5739,733 Siiii 20 
6217,2813 Ne I 1000 5722,65 Allll 6 
6216,910 eu II 60 5711,0880 Mgl 30 
6201 ,70 Alii 9 5710,766 Nil 10 
6201 ,52 Alii 10 5700,240 eu I 1500 
6183,42 Alii 10 5696,47 Aliii 8 
6182,420 Xel 300 5695,92 em 12 
6182,28 Alii 8 5688,2046 Na I 9 
6172,290 Arll 40 5686,213 Nil 10 
6163,5939 Ne I 1000 5681 ,89 Kr II 400 
6162,172 ea I 150 5679,562 Nil 14 
6158,183 01 21 5676,019 Nil H 
6156,765 01 20 5669,562 Si II 1000 
6155,975 OI 19 5666,627 Nil 12 
6147 ,735 Fe II 30 5650,7054 Ar I 1500 
6143,0623 Ne I 1000 5594,468 ea I 60 
6122,219 ea I 100 5593,23 Alii 10 
6114,929 Ar II 50 5592,37 OIII 6 
6103,64 Lii 500 5588,757 ea I 80 
6097,59 Xe II 1000 5570,2890 Krl 2000 
6094,65 eli I 100 5564,37 Nl 9 
6078,38 Kr III 10 5563,019 es II 125 
6074,3377 Ne I 1000 5562,2254 Kri 500 
6051,15 Xe II 1000 5560,37 NI 9 
6037,17 Kr III 10 5557 ,063 All 10 
6036,20 Xe II 500 5528,4047 Mgl 40 
6029,9971 Ne I 1000 5524,39 Xe III 40 
6014,85 ei 9 5501,43 Kr III 10 
6013,22 e I 10 5495,876 Ari 1000 
6008,48 Nl 10 5484,7 Li II 10 
6006,03 CI 9 5466,868 Si II 500 
5978,929 Si II 500 5466,432 Si II 500 
5976,46 Xe II 1000 5443,42 Cl II 100 
5975,5340 Ne I 600 5427 ,832 Fe II 30 
5962,4 Fe II 30 5423,52 el II 100 
5957 ,561 Si II 500 5423,25 el II 150 
5941,653 Nil 12 5419,687 es II 60 
5931 ,779 Nil H 5419,15 Xe II 2000 
5929,69 Fe III 18 5411 ,524 He II 50 
5925,651 es II 60 5401,04 Xe III 50 
5895,9236 Na I 16 5400,5616 Ne I 2000 
5891 ,59 en 12 5392,12 el II 100 
5889,9504 Na I 32 5380,34 ei 10 
5889,77 en 15 5370,979 es II 80 
5881 ,8950 Ne I 1000 5367 ,06 Xe III 30 
5875,966 He I 1000 5358,53 es II 500 
5875,621 He l 7500 5343,2834 Ne I 600 
5870,9153 Krl 3000 5341,0938 Ne I 1000 
5857 ,454 Ca I 100 5339,38 Xe II 1000 
5852,4878 Ne I 2000 5333,41 Krll 500 
5831 ,887 Kl 17 5330,7775 Ne I 600 
5831 ,159 Cs II 60 5316,07 AlII 7 
5823,890 Xel 300 5313,87 Xe II 800 
5811,98 eiV 9 5305,3 0 IV 15 
5801 ,752 Kl 17 5292,517 eu I 1650 
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5292,22 Xe II 1000 4923,1522 Xel 500 
5283,77 Alii 8 4921 ,48 Xe II 800 
5270,270 Ca I 60 4917,72 Cl II 125 
5268,06 OIII 2 4916,508 Xel 500 
5249,373 Cs II 80 4909,726 Cu II 100 
5238,95 Xe III 60 4904,76 Clll 135 
5227 ,002 Cs II 200 4896,77 Clll 200 
5218,202 CuI 2500 4884,9170 Ne I 1000 
5217,93 Clll 150 4883,53 Xe II 600 
5208,32 Kr II 500 4879,860 Ar II 30 
5202,413 Si II 500 4876,50 Xe II 500 
5187 ,7507 Arl 800 4869,47 Xe III 40 
5183,6042 Mgl 45 4862,54 Xe II 800 
5172,6843 Mgi 44 4861 ,332 H 500 
5167 ,3216 Mgl 42 4860,029 D 500 

5163,90 Al Ill 7 4859,595 T 500 
5153,235 CuI 2000 4847 ,815 Ar II 25 
5151,09 CII 13 4846,60 Krii 700 
5150,86 Al III 6 4844,33 Xe II 2000 
5145,319 Ar II 25 4843,294 Xe I 300 

5145,16 CII 15 4832,07 Kr II 800 
5143,49 CII 12 4829,709 Xe I 400 
5141 ,790 Ar II 20 4829,23 KII 9 
5136,795 Fe II 35 4828,968 Silll 18 
5133,28 CII 12 4827 ,3444 Ne I 1000 

5132,94 CII 12 4819,46 Cl II 200 
5125,73 Kr II 400 4810,06 Cl II 225 
5105,541 CuI 1500 4807 ,019 Xe I 500 
5103,04 Clll 125 4806,017 Ar II 35 
5099,30 Cl II 100 4799,2 0 IV 10 

5080,62 Xe II 600 4798,25 0 IV 5 
5078,25 Clii 125 4794,54 Clll 250 
5062,036 Ar II 30 4788,9270 Ne I 1000 
5056,27 KII 7 4788,8 Lill 8 
5055,981 Si II 1000 4786,4 0 IV 20 

5052,17 CI 8 4783,43 0 IV 4 
5051,778 Cu II 60 4771 ,75 CI 8 
5043,800 Cs II 80 4768,68 Cl II 150 
5041 ,026 Si II 1000 4765,74 Krll 1000 
5037 ,8 Li II 6 4764,862 Ar II 25 
5017,160 Ar II 20 4740,40 Clll 150 
5016,45 Kr III 20 4739,00 Kr II 3000 
5010,620 Nil 10 4735,905 Ar II 25 
5009,334 Ar II 30 4734,1524 Xel 600 
5007 ,325 Nil 11 4726,859 Ar II 25 

5005,60 KII 8 4723,57 Xe Ill 30 
5005,149 Nil 14 4715,3466 Ne I 1500 
5001 ,477 Nil 12 4712,066 Ne I 1000 
5001,136 Nil 11 4710,48 Kr III 10 
4994,363 Nil 10 4710,0669 Ne I 1000 
4988,52 Kr III 10 4708,8619 Ne I 1200 
4981,732 Til 60 4705,355 on 8 
4965,073 Ar II 25 4704,3949 Ne I 1500 
4957 ,0335 Ne I 1000 4702,9909 Mgl 30 
4944,56 NV 9 4702,3155 Ar I 1200 
4935,03 NI 10 4701 ,65 Al III 6 
4933,206 Arii 25 4697 ,020 Xe I 300 
4932,05 CI 8 4685,682 He II 300 
4931 ,653 Cu II 100 4683,53 Xe Ill 60 
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4680,41 Kr II 500 4537,7545 Ne I 1000 
4677,7 Li II 8 4537 ,33 Xe III 30 
4676,234 on 8 4536,46 Kr III 10 
4673,66 Xe III 30 4534,782 Til 60 
4671 ,226 Xei 2000 4533,238 Ti I 80 
4666,8 Alii 11 4529,176 Al III fj 

4663,054 Alii 10 4526,20 Cli :~u 
4661,635 on 9 4524,6805 Xe I 400 
4658,87 Krll 2000 4523,33 Cliii 4 
4658,30 CIV 9 4523,14 Kr II 400 
4657 ,893 Ar II 25 4522,3238 Ar I 800 
4654,323 Si IV 10 4514,89 NIII 7 
4651 ,47 CIII 11 4510,7335 Ar I 1000 
4651 ,124 CuI 2000 4505,33 Kll 6 
4650,25 CIII 13 4502,3546 Kri 600 

4649,139 on 10 4500,9772 Xe I 500 
4647 ,42 CIII 14 4497 ,658 Na I 11 
4643,085 Nil 11 4494,177 Na I 10 
4641 ,90 NIII 7 4489,88 Krll 400 
4641,811 on 9 4481,327 Mg II 13 

4640,64 NIII 10 4481 ,130 Mg II 14 
4634,16 NIII 8 4480,86 Xe II 500 
4633,88 Kr II 800 4475,00 Krll 800 
4631 ,241 Si IV 9 4471 ,479 He I 1000 
4630,543 Nil 14 4463,6901 Kri 800 
4628,4409 Ari 1000 4462,19 Xe II 1000 
4624,2757 Xei 1000 4454,781 Ca I 80 
4621 ,394 Nil 10 4453,9177 Krl 600 4619,98 NV 10 
4619,15 Kr II 1000 4448,13 Xe II 500 
4615,28 Kr II 500 4447 ,18 FII 12 

4609,560 Ar II 25 4447 ,033 Nil 12 
4608,45 KII 8 4446,71 FII 10 
4608,21 Cliii 5 4443,28 Kr III 15 
4607 ,157 Nil 10 4438,48 Cli 20 
4603,755 Cs II 60 4436,81 Kr II 600 
4603,73 NV 12 4434,960 Ca I 60 4603,03 Xe II 600 
4602,86 Lii 100 4434,16 Xe III 50 
4601 ,480 Nil 11 4431 ,67 Kr II 500 
4601 ,00 Cll 20 4430,192 Ar II 20 
4596,22 Cl III 4 4428,54 Ne II 6 

4596,174 Oil 8 4426,005 Ar II 25 
4596,0964 Ar I 1000 4423,246 Na I 7 
4593,172 Cs I 1000 4416,972 Oil 8 
4591 ,10 Cl III 4 4414,909 on 10 
4590,971 Oil 9 4409,30 Ne II 7 

4589,896 Ar II 25 4400,988 Ar II 20 
4585,48 Xe II 500 4397 ,94 Ne II 6 
4582,7474 Xe~ 300 4395,77 Xe II 500 
4579,346 Ar II 25 4395,031 Ti II 60 
4577 ,20 Kr II 800 4393,340 Na I 9 

4574,759 Silii 20 4393,20 Xe II 500 
4572,13 Cl II 100 4391 ,94 Ne II 7 
4567 ,823 Silii 25 4390,564 Mg II 10 
4555,280 Cs I 2000 4390,029 Na I 8 
4552,616 Siiii 30 4389,76 Cl I 25 
4549,622 Tiii 60 4388,16 KII 7 
4545,186 Na I 8 4379,90 Cli 20 
4545,045 Ar II 25 4379,667 Ar II 20 
4541 ,633 Na I 7 4379,50 Ne II 6 
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4379,09 NIII 10 4219,76 Ne II 6 
4372,81 Fe III 20 4212,407 Si IV 7 
4371 ,329 Ar II 20 4200,6746 Ari 1200 
4370,91 eliii 4 4198,3176 Ar I 1200 
4363,30 elI 20 4193,15 Xe II 500 

4363,275 es II 50 4191 ,0288 Ar I 1200 
4362,6424 Krl 500 4190,7138 Ar I 600 
4355,47 Kr II 3000 4189,788 011 10 
4349,426 Oil 8 4186,900 eiii 9 
4348,063 Ar II 50 4186,24 KII 8 

4345,167 Ar I 1000 4185,456 011 8 
4343,62 el II 100 4181 ,8837 Arl 1000 
4340,468 H 200 4180,10 Xe II 1000 
4339,287 D 200 4171,79 Kr III 15 
4338,893 T 200 4164,73 Fe III 20 

4:)35 ,3381 Ar I 800 4164,1795 Ar I 1000 
4333,5612 Ar I 1000 4158,8 ov 0 
4331 ,199 Ar II 25 4158,5906 Ar I 1200 
4330,52 Xeii 1000 4154,46 Kr III 40 
4325,560 em 8 4151 ,46 Nl 12 

4324,615 Na I 7 4149,19 KII 7 
4323,35 ell 20 4145,73 Xe III 100 
4319,631 Oil 8 4134,72 KII 7 
4319,5798 Kri 1000 4132,48 eli I 200 
4318,5523 Kr I 400 4131 ,33 Kr III 40 

4317,81 Kr II 500 4130,893 Si II 500 
4317 ,139 011 8 4123,9 ov 2 
4310,51 Xe II 500 4119,221 Oil 8 
4309,10 KII 7 4116,097 Si IV 9 
4305,910 Til 60 4114,99 KII 6 

4305,00 Kll 7 4109,959 NI 12 
4300,1011 Ar I 1200 4109,07 Xe III 100 
4300,052 Ti II 60 4103,913 Ar II 20 
4299,177 FII 10 4103,525 FII 15 
4296,40 Xe II 500 4103,37 NIII 9 

4294,83 Kr III 10 4103,085 FII 10 
4292,92 Kr II 600 4101,737 H 100 
4290,40 Ne II 6 4100,621 D 100 
4285,89 Xe III 30 4100,249 T 100 
4277 ,524 Ar II 20 4099,951 Nl 9 

4277 ,100 es II 50 4097 ,31 NIII 10 
4273,9700 Krl 1000 4088,854 Si IV 10 
4272,1690 Ari 1200 4088,33 Krii 500 
4267 ,258 en 20 4075,868 on 10 
4267 ,003 en 18 4072,164 on 8 
4266,528 Ar II 25 4072,006 Ar II 25 
4266,2868 Ar I 1200 4070,261 em 9 
4263,40 KII 7 4068,912 em 9 
4259,3617 Ar I 1200 4067 ,940 eiii 8 
4251 ,1850 Ar I 800 4067 ,37 Kr III 50 
4246,16 FII 15 4065,11 Kr II 300 4245,38 Xe II 500 
4238,25 Xe II 500 4062,641 eu I 2000 
4228,162 Ar II 20 4060,43 Xe III 60 
4226,728 ea I 500 4059,07 eliii 6 

4057 ,01 Krii 300 
4226,58 Kr III 25 
4225,92 Kr III 20 4050,05 Xe III 200 
4225,67 KII 7 4047 ,206 KI 17 
4222,97 KII 7 4044,4185 Ari 1200 
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4044,136 Kl 18 3860,80 eli I 150 
4043,502 eu II 75 3859,9132 Fe I 300 
4041,311 Nil 11 3856,017 Si II 500 
4025,495 FII 15 3851,667 FII 10 
4025,010 FII 10 3850,97 el II 100 
4024,727 FII 20 3850,578 Arii 30 
4018,50 eliii 6 3849,987 FII 15 
4013,858 Ar II 25 3847 ,086 FII :w 
4001 ,24 KII 7 3843,26 el II 100 
3998,635 Ti I 100 3841 ,52 Xe III 100 
3994,998 Nil 15 3838,374 Nil 8 
3989,758 Til 80 3838,293 Mgl 40 
3981 ,761 Til 70 3837 ,81 Krl 30 
3973,263 Oil 10 3834,6788 Ar I 800 
3972,58 KII 6 3834,24 OVI 1 
3968,468 ea II 22 3833,40 ell I 200 
3968,360 Ar II 20 3832,302 Mgl 38 
3966,72 KII 6 3830,39 Nl 9 
3965,187 es II 25 3829,355 Mgl 36 
3961 ,59 0111 8 3827,62 el II 150 
3961 ,5200 Al J 26 3825,8834 Fe I 200 
3959,495 es II 20 3823,469 01 10 
3958,206 Til 80 3822,07 Nl 6 
3956,336 Til 60 3820,4274 Fe I 250 
3955,851 Nil 10 3820,25 ell I 100 
3954,387 01 10 3812,2155 Kri 20 
3950,56 Xe III 300 3811 ,35 0 VI 2 
3948,9785 Ar I 2000 3806,544 Siiii 30 
3948,670 Til 60 3805,096 es II 25 
3947,5048 Ar I 1000 3800,5437 Kri 30 
3947 ,489 01 7 3796,8839 Krl 20 
3947 ,301 01 10 3796,114 Siiii 25 
3944,0058 All 24 3795,37 Ar III 20 
3933,663 Ca II 23 3791 ,41 Siiii 20 
3928,629 Ar II 25 3785,424 es II 20 
3925,583 es II 25 3783,19 KII 6 
3924,468 Siiii 20 3783,13 Kr II 500 
3922,53 Xe III 500 3780,98 Xelll 300 
3920,693 en 18 3780,841 Ar II 25 
3920,14 Kr II 200 3778,09 Kr II 500 
3918,999 Nil 9 3777 ,16 Ne II 8 
3918,978 en 15 3773,4241 Krl 50 
3913,464 Ti II 60 3771,08 NIII 7 
3911,960 on 10 3770,3698 Ar I 400 
3907 ,91 Xe II 100 3767 ,36 KII 6 
3906,933 es II 20 3766,29 Ne II 8 
3906,25 Kr II 150 3765,269 Ar II 20 
3900,68 Alii 10 3762,435 Si IV 8 
3900,546 Till 70 3761 ,320 Ti II 200 
3897 ,92 KII 8 3759,87 OIII 9 

3888,648 He I 5000 3759,291 Ti II 200 
3888,610 es I 150 3754,67 OIII 7 
3880,46 Xe III 60 3754,62 NIII 6 
3878,5745 Fe I 100 3752,860 Til 80 
3877 ,80 Xe III 200 3749,49 011 9 
3876,146 es I 300 3749,4875 Fe I 200 
3875,44 Kr II 150 3748,81 ellll 8 
3868,524 Ar II 20 3744,80 Krll 150 
3860,98 eli I 100 3741 ,69 Kr II 200 
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3741,059 Ti I 60 3572,2960 Ar I 300 
3737 ,1333 Fe I 150 3567 ,6562 Ar I 300 
3736,901 Ca II 18 3564,23 Kr III 100 
3734,94 Ne II 7 3561 ,031 Ar II 20 
3734,8659 Fe I 300 3560,68 Cliii 8 
3729,310 Ar II 30 3559,508 Ar II 25 
3727 ,33 on 8 3554,3056 Ar I 300 
3727 ,08 Ne II 9 3545,842 Ar II 18 
3721 ,35 Kr II 150 3545,597 Ar II 18 
3720,45 Cllll 8 3542,90 Ne II 7 
3719,9367 Fe I 250 3537 ,75 Ca III 7 
3718,63 Kr II 200 3535,319 Ar II 18 
3718,02 Kr II 300 3533,043 Na II 10 
3713,084 Ne II 10 3530,75 KII 7 
3712,75 on 7 3530,383 CuI 2000 
3709,64 Ne II 7 3530,03 Cliii 9 
3706,026 Ca II 17 3522,83 Xe III 80 
3694,197 Ne II 10 3520,4714 Ne I 1000 
3692,44 OI 7 3514,388 Ar II 20 
3690,8960 Ar I 300 3507 ,42 KrIll 200 
3685,192 Ti II 250 3505,614 FII 15 
3681 ,54 KII 6 3504,890 Ti II 80 
3680,37 Kr II 100 3503,58 Ar III 15 
3679,58 Krl 100 3503,095 FII 12 
3675,2367 Arl 300 3502,5537 Krl 20 
3665,3259 Krl 80 3501,416 FII 10 
3664,112 Ne II 9 3491,538 Ar II 25 
3655,00 Alii 8 3491,243 Ar II 20 
3653,97 Kr II 250 3488,59 Kr III 100 
3653,497 Ti I 100 3484,96 N IV 13 

3482,99 N IV 14 
3649,8330 Arl 800 3480,55 Ar III 20 
3642,675 Til 80 3478,71 N IV 15 
3641 ,330 Till 100 3476,814 Cs I 100 
3635,462 Til 80 3476,749 Ar II 20 
3634,4605 Ar I 300 3472,5706 Ne I 500 
3632,6837 Ar I 300 3470,81 on 8 
3631 ,87 Kr II 200 3461,26 Xe II 100 
3631,266 Na II 8 3461 ,o785 Arl 300 
3624,826 Ti II 70 3444,23 Xe III 60 
3624,05 Xe III 600 3440,6069 Fe I 150 
3618,49 KII 6 3439,46 Kr III 100 
3615,4755 Kri 20 3437 ,147 Nil 9 
3612,85 Cllll 8 3431 ,7217 Kri 20 
3611,459 Cs I 200 3424,9433 Kri 15 
3607 ,88 Kr II 100 341.7,9031 Ne I 500 
3606,5224 Ar I 1000 3407 ,38 on 7 
3602,10 Cllll 9 3393,45 Cllll 8 
3601,623 Al III 6 3392,89 Cliii 8 
3593,5263 Ne I 500 3391 ,85 Ar III 15 
3590,465 Silll 20 3390,25 on 8 
3588,448 Arii 30 3383,761 Till 125 
3587,057 Alii 8 3377 ,20 on 7 
3586,546 Alii 9 3374,06 NIII 6 
3583,64 Xe III 80 3373,4823 Ar I 300 
3582,362 Arll 20 3372,800 Ti II 100 
3581,608 Ar II 18 3372,68 Ca III 8 
3581 ,195 Fe I 250 3371,447 Ti I 80 
3579,69 Xe III 100 3369,9069 Ne I 700 
3576,611 Ar II 25 3369,8076 Ne I 500 
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3368,555 Cs II 30 3233,954 Siiii 14 
3367 ,36 NIII 7 3232,66 Lil 50 
:3366,72 Xe II :100 3224,99 Kr IV 6 
3361,213 Ti II 125 3218,21 Ne II 8 
:1358,49 Ar III 15 3210,534 Siiii 15 

3355,05 Ne II 7 3203,104 He II 200 
3354,634 Til 60 3202,740 FII 10 
3353,39 Cl II 125 3199,915 Til 100 
:~351 ,93 Kr III 100 3199,43 Li II 7 
3349,399 Till 125 3196,504 Siiii 14 

3349,035 Ti II 75 3191,994 Til 80 
3344,72 Ar III 20 3191 ,45 Cliii 9 
3341 ,875 Ti II 100 3191 ,21 Kr III 80 
3340,42 Cliii 9 3189,11 Kr III 100 
3339,819 Si II 500 3187 ,745 He I 200 

:1336 ,13 Ar III 25 3186,451 Til 60 
3334,87 Ne II 10 3186,022 Siiii 13 
:3333,139 Si II 300 3185,125 Siiii 16 
3329,455 Ti II 70 3181 ,275 Ca II 15 
:3329 ,12 Cl II 150 3179,332 Ca II 18 

:i329 ,06 Cliii 8 3174,725 FIII 10 
:1328,730 Nil 7 3174,125 FIII 12 
3325,75 Kr III 200 3169,667 Ar II 15 
3323,75 Ne II 7 3165,710 Si IV 9 
3322,936 Ti II 75 3158,869 Ca II 17 

3319,3446 Ar I :300 3153,492 FII 6 
:1315,44 Cl II 100 3149,561 Si IV 7 
:m1,25 Ar III 15 3139,34 Cliii 8 
3307 ,948 CuI 2500 3138,44 on 8 
3302,979 Na I 18 3134,82 on 10 

3302,369 Na I 19 3129,368 Na II 6 
3301 ,88 Ar III 20 3124,39 Kr III 100 
3297 ,74 Ne II 7 3121 ,87 Xe II 250 
3288,81 Fe III 15 3121,515 FIII 12 
3285,85 Ar III 25 3120,847 Fe III 20 

3285,603 Na II 8 3119,66 Ca III 8 
3279,815 CuI 2000 3115,669 FIII 10 
3276,08 Fe III 15 3104,40 Xe II 70 
3273,957 CuI 10000 3096,826 Siiii 16 
3271 ,626 Cs II 20 3093,424 Siiii 20 

:~268 ,96 Xeiii 80 3092,8386 Ali 20 
3268,48 Kr III 100 3092,729 Na II 10 
3267 ,135 Cs II :30 3092,7099 AlI 26 
3266,88 Fe III 20 3091 ,06 Xe III 50 
3265,924 Cs II 30 3088,027 Till 75 

3265,46 OIII 10 3086,23() Siiii 25 
:3264,81 Kr III 150 3082,1529 All 24 
:3264,164 FIII 9 3076,68 Cl IV 6 
3264,16 FII 7 3071,66 OIV 5 
:3260,98 om 8 3063,46 0 IV 6 

3249,801 Ar II 15 3063,411 CuI 2500 
3249,8 Li II 5 3063,13 Cl IV 5 
3247 ,540 CuI 10000 3059,960 FII 8 
3245,69 Kr III 300 3058,141 FII 7 
3243,689 Ar II 14 3057 ,388 Ne I 300 

3242,86 Xe III 100 3057 ,083 FII 6 
3241 ,622 Siiii 15 3053,664 Na U 6 
3236,573 Ti II 70 3047 ,13 OIII 8 
32.34,517 Ti II 75 3042,808 Fill 10 
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3036,101 eu I 2500 2881 ,140 Na II 6 
3024,45 Kr III 80 2869,95 ea III 7 
3023,80 Xe III 100 2868,52 Alii 9 
3021 ,0743 Fe I 150 2866,57 ea III 7 
3020,6405 Fe I 200 2864,73 Xe II 150 
3020,4918 Fe I 150 2862,26 NIII 6 
3017,43 Xe II 100 2860,308 Fill 9 
3013 ,167 Fe III 20 2854,53 Xe II 60 
3010,838 eu I 2000 2853,013 Na I 15 
3007 ,275 Fe Ill 20 2852,811 Na I 16 
3006,830 Nil 7 2852,127 Mgi 50 2997 ,364 eu I 2000 
2992,618 en 18 2841 ,721 Na II 7 
2988,61 ea Ill 7 2837,603 en 18 

2984,183 Na II 7 2836,710 en 20 

2983,78 OIII 9 2836,25 0 IV 6 

2983,58 NIII 6 2833,00 Kr II 100 
2983,5714 Fe I 125 2826,13 F IV 5 
2982,663 Ne I 300 282(] ,74 FIV 4 
2982,106 eJTT 8 2816,943 Cs II 20 
2981,31 NV 10 2816,179 Alii 20 
2980,78 NV 8 2813,88 ea III 7 2979,32 Xe H 300 
2979,051 Ar II 15 2811,422 Fill 10 

2974,714 Ne I aoo 2809,44 AriV 16 
2967,244 ei 5 2802,704 Mg II 12 
2961 ,165 eu I 2500 2797 ,998 Mg II 10 
2956,18 Til 70 2795,528 Mgll n 
2955,73 Ne II 7 2789,86 ov 3 
2951 ,231 Na II 8 2788,96 ArlV 14 
2948,38 Til 60 2788,093 Fill 20 
2948,06 Xe III 40 2787 ,03 ov 4 

2947 ,53 Xe Ill 40 2784,47 ArlV 12 
2945,25 Xe Ill 60 2782,47 el IV 7 
2945,106 He I 100 2781,04 ov 5 
2942,892 Ar II 20 2774,70 KrlV 6 
2941 ,963 Ti I 60 2767 ,0 Li II 4 
2940,953 Cs II 20 2766,371 eu I 2500 
2940,22 Xe III 40 2762,815 Al III 9 
2936,509 Mg II 10 2759,589 Fill 10 
2931,09 Cs II 20 2757,92 AriV 14 
2926,33 AriV 11 2751,23 el IV 5 

2924,33 ea III 8 2748,18 Kr IV 8 
2916,335 Fill 10 2741 ,20 Lii 10 
2913,00 ArlV 12 2733,32 He II 100 
2907,18 Xe II 80 2730,7 Liii 5 
2907 ,05 Al III 10 2725,90 em 7 
2906,56 Xe Ill 50 2725,30 em 7 
2906,29 eiV 5 2724,85 em tl 
2905,692 Si II 500 2724,03 eliii 5 
2904,914 Na II 7 2710,37 ellll 7 
2904,283 Si II 300 2707,17 FV 2 

2899,78 ea Ill 9 2697 ,75 em 7 
2895,22 Xe II 150 2688,04 eli I 150 
2893,946 Na II 6 2687 ,78 ea III 8 
2892,18 Kr III 100 2686,14 OIII 10 
2891 ,612 Ar II 18 2678,64 NeIll 25 
2884,196 eu II 60 2677 ,90 NeIll 30 
2884,099 Ti II 70 2676,95 ei II 100 
2881,80 ea III 7 2675,64 Ne I 200 
2881 ,5792 Si I 1000 2675,24 Ne I 200 
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2674,57 om 2513,28 AriV 12 
2671 ,829 Na II 6 2511,22 He II 50 
2669,166 Alii 10 2509,23 0 IV 8 
2665,69 OIII 7 2507,77 0 IV 7 
2660,996 Na II 7 2506,8973 Si I 425 
2660,817 Mg II 8 2501,80 0 IV 8 
2660,755 Mg II 8 2499,29 0 IV 6 
2660,386 AlI 12 2497 ,05 Na III 50 
2658,74 Clll 100 2493,75 0 IV 10 
2655,512 Siiii 14 2493,40 0 IV 7 
2655,475 AlI 12 2492,146 CuI 2000 
2647 ,42 Ne I 200 2484,360 Fill 9 
2646,956 N IV 12 2478,556 CI 10 
2646,176 N IV 11 2474,69 Na III 40 
2645,654 N IV 10 2468,86 Na III 30 
2640,34 AriV 15 2464,77 Kr II 100 
2624,92 Ar IV 12 2459,74 Kr IV 6 
2621,36 Ar IV 12 2459,40 Na III 45 
2621,11 KriV 7 2456,92 F IV 5 
2618,366 CuI 2500 2453,935 Fe II 25 
2615,68 Ar IV 12 2451 ,58 FIV 4 
2615,3 Kr IV 8 2450,63 FV 2 
2613,41 Ne III 12 2450,06 OIV 10 
2611,815 Na II 7 2449,36 OIV 8 
2610,03 Ne III 15 2445,55 on 10 
2609,5 KriV 10 2445,114 Fe II 40 
2599,47 Ar IV 12 2435,1545 Si I 300 
2597 ,69 OIII 8 2433,538 on 9 
2595,68 Ne III 20 2416,42 Cllll 7 
2593,60 Ne III 30 2412,94 Ne III 12 
2590,04 Ne III 40 2412,73 Ne III 15 
2582,901 CI 5 2406,665 CuI 1500 
2575,300 on 10 2405 ,to CIV 6 
2575,095 All 10 2404,44 C IV 5 
2573,03 Cs II 30 2403,338 Cu II 100 
2571,476 011 8 2392,627 CuI 2500 
2567 ,983 AlI 10 2390,44 OIII 8 
2563,32 Na III 25 2384,95 NeiV 7 
2562,17 Ar IV 12 2382,32 OIII 7 
2559,210 Siiii 14 2373,21 NeiV 9 
2553,61 Na III 25 2372,16 NeiV 7 
2546,85 Ti IV 12 2372,070 All 10 
2544,806 Cu II 100 2369,890 Cu II 100 
2541 ,818 Siiii 25 2369,304 AI I 10 
2531 ,548 Na II 6 2357 ,96 NeiV 10 
2530,6 CIV 6 2352,52 NeiV 8 
2530,30 011 8 2327 ,28 F VI 5 
2529,98 CIV 11 2323,35 F VI 7 
2528,5086 Si I 450 2317,47 Ar III 15 
2524,41 CIV 9 2317,046 Nil 8 
2524,f079 Si I 425 2316,690 Nil 6 
2522,227 Nil 7 2316,493 Nil 7 
2520,791 Nil 6 2315,39 F VI 9 
2519,38 Kr IV 6 2309,96 Na III 30 
2519,2023 Si I 350 2302,17 Ar III 15 
2517,40 0 IV 7 2300,35 Oil 8 
2516,1125 Si I 500 2298,29 FIV 5 
2516,01 Tiiii 20 2297 ,14 Na III 25 
2514,3161 Si I 375 2296,870 CIII 16 
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2296,64 Na III 25 2163,77 Ne III 15 
2295,859 Fe III 15 2162,944 CIII 9 
2293,842 CuI 2500 2151,776 Fe III 15 
2293,32 Oil 6 2148,974 Cu II 60 
2291,26 Kr IV 6 2135,976 Cu II 75 
2285,79 NeiV 9 2133,87 Ar III 15 
2285,72 Na III 35 2097 ,480 Fe III 15 
2283,93 Cliii 7 2095,54 Ne III 20 
2278,48 Na III 40 2093,683 Fe II 35 
2273,83 Cs II 20 2092,64 Mg III 4 
2267 ,61 Cs II 20 2092,44 Ne III 12 
2265,71 NeV 6 2089,43 Ne III 15 
2263,39 NeV 3 2084,117 Fe I 50 
2263,21 Ne III 12 2078,989 Fe III 14 
2263,079 CuI 2200 2068,16 Ti IV 15 
2259,57 NeV 3 2065,54 Mg III 5 
2255,691 Fe II 50 2063,99 NIII 10 
2253,22 NeVI 3 2063,50 NIII 10 
2253,07 Cllll 7 2055,93 NeVI 3 
2252,72 FV 2 2054,969 Cu II 50 
2251 ,831 Fe II 80 2043,i91 Cu II 60 
2251,44 Na III 45 2042,382 NeVI :i 
2249,063 Fe II 30 2011,88 Na III 30 
2247,692 Fe II 35 2005,98 Na III 6 
2246,995 Cu II 75 2000,368 Fe II 30 
2246,66 Na III 40 1994,073 Fe III 13 
2245,505 Fe II 45 1992,060 NeVIl 3 
2245,48 NeV 3 1987 ,503 Fe III 15 
2244,265 CuI 2300 1985,58 Na III 30 
2239,43 Na III 45 1981 ,974 NeVIl 6 
2232,41 NeV 4 1965,04 Na III 18 
2232,17 Na III 40 1960,76 Na III 20 
2230,30 Na III 50 1960,318 Fe III 13 
2230,084 CuI 2500 1953,322 Fe III 13 
2228,761 Fe II 30 1951 ,21 Na III 40 
2227 ,42 NeV 3 1946,43 Na III 20 
2225,90 Na III 45 1943,481 Fe III 14 
2225,697 CuI 2100 1938,827 Ne II 8 
2218,289 Fe II 30 1937,345 Fe III 14 
2216,07 Ne III 15 1935,83 Al III 10 

2214,581 CuI 1600 1933,87 Na III 30 
2213,76 Ne III 12 1931,507 Fe III 14 
2210,259 Cu II 60 1930,930 Cl 10 
2208,419 Fe II 30 1930,387 Fe III 15 
2202,78 Na III 40 1930,033 Ne II R 

2199,752 CuI 1300 1926,304 Fe III HI 
2199,583 CuI 1700 1926,27 Na III 45 
2192,268 Cu II 75 1922,789 Fe III 15 
2192,06 Ar III 15 1916,081 Ne II 10 
2181,720 CuI 1700 1915,083 Fe III 15 
2179,399 Cu II 60 1914,056 Fe III 19 
2178,944 CuI 1600 1907 ,494 Ne II 8 
2177,22 Ar III 25 1901,331 Si I 1000 
2174,658 Fe III 15 1895,456 Fe III 20 
2171,44 FIV 4 1890,669 Fe III 13 
2170,23 Ar III 20 1889,029 Ar II 6 
2166,773 Fe I 100 1874,838 Si I 500 
2166,19 Ar III 15 1873,140 Ar II (j 

2165,093 CuI 1300 1862,899 Al III 10 
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1862,34 Alii 15 1647 ,05 Fe IV 45 
1858,05 Alii 10 1642,208 Cu III 2000 
1856,73 Na III 20 1640,474 He II 10 
1854,67 Al III 10 1640,332 He II 5 
1850,668 Si I 500 1640,03 Fe IV 65 
1850,39 Na III 18 1639,403 Fe II 30 
1850,24 Na III 20 1636,334 Fe II 30 
1849,58 Na III 35 1635,389 Fe II 35 
1847,468 Si I 400 1631,124 Fe II 30 
1845,510 Si I 300 1630,99 Fe IV 75 
1844,4 Nil 10 1629,155 Fe II 30 
1844,36 Na III 20 1621 ,685 Fe II 30 
1840,061 Ca II 8 1621,426 Cu II 60 
1838,008 Ca II 7 1611,90 Aliii 8 
1828,61 Alii 10 1608,446 Fe II 35 
1827 ,97 Mgl 8 1605,70 Al III 8 
1825,348 CuI 100 1600,694 Ar II 6 
1822,50 Cliii 6 1600,194 Cu III 500 
1816,921 Si II 200 1593,738 Cu III 1000 
1814,068 Si I 500 1593,556 Cu II 60 
1808,003 Si II 150 1574,992 Ar II 6 
1787,997 Fe II 35 1561 ,40 C I 20 
1786,738 Fe II 40 1560,702 C I 15 
1785,262 Fe II 40 1550,771 C IV 19 
1774,820 CuI 200 1548,185 C IV 20 
1769,140 All 4 1543,438 Cu III 500 
1766,385 AlI 4 1541 ,703 Cu II 75 
1765,636 AlI 4 1539,74 Alii 10 
1764,01 Alii 10 1533,445 Si II 1000 
1756,0 Li II 5 1526,719 Si II 500 
1753,474 Mg II 60 1519,837 Cu II 60 
1750,664 Mg II 50 1498,65 Ti III 30 
1750,391 Cu III 500 1494,668 Nl 60 
1749,02 Mg III 5 1493,7 Li II 6 
1747,81 Mgl 5 1492,817 Nl 30 
1741,574 CuI 50 1492,624 Nl 80 
1741,378 Cu III 500 1488,637 Cu II 75 
1738,91 Mg III 6 1479,65 Fe IV 38 
1725,664 CuI 50 1475,67 Fe IV 28 
1725,01 Alii 15 1472,13 Fe IV 35 
1722,379 Cu III 1000 1469,610 Xel 5 1721 ,31 Alii 10 1467 ,25 Ti IV 30 1718,551 N IV 20 1464,81 Fe IV 40 1713,364 CuI 50 
1709,036 Cu III 700 1464,73 FeV 6 

1703,843 CuI 30 1459,92 Fe IV 40 
1702,994 Cu III 500 1455,22 Ti III 40 
1691 ,076 CuI 30 1451 ,75 Ti IV 30 
1688,093 CuI 30 1448,91 FeV 6 
1687 ,134 Cu III 600 1440,59 FeV 7 
1684,642 Cu III 500 1432,538 CI 10 

1682,4 Li II 4 1432,115 CI 15 
1674,602 Cu III 500 1431,595 CI 20 
1673,374 SiiV 150 1430,61 FeV 8 
1671,886 Cu III 500 1422,41 Ti III 25 
1670,81 Alii 15 1411,939 NI 30 
1670,140 Cu III 500 1409,51 FeV 7 
1656,998 C I 10 1409,19 FeV 6 
1655,318 CuI 30 1406,78 FeV 7 
1653,9 Liii 8 1102,770 Si IV 12 
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1402,45 Fe V 6 1188,768 Cl I 12 
1393,755 Si IV 15 1178,65 Cs II 10 
1379,529 Cli 11 1164,868 Krl 4 
1376,45 Fe V 6 1144,946 Fe II 35 
1373,68 FeY 6 1130,344 Xe III 30 
1371,287 ov 10 1128,340 Si IV 10 
1363,449 Cli 10 1128,325 Si IV 10 
1351 ,657 Cli 10 1113,228 Siiii 18 
1350,057 Si II 150 1112,086 Fe II 35 
1347 ,238 Cll 12 1109,965 Siiii 16 
1335,684 CII 14 1108,368 Silll 14 
1334,515 CII 13 1101 ,293 NI 40 
1319,684 NI :10 1100,46 Xei 15 
1309,274 Si II 200 1100,432 Xe II 10 
1306,025 OI 25 1100,362 NI 30 
1304,866 OI 30 1098,264 NI 40 
1303,320 Siiii 16 1098,103 NI 40 
1302,173 OI 30 1097 ,245 N I 50 
1301,146 Siiii 14 1096,886 Fe II 30 
1298,95 Ti III 40 1096,749 NI 35 
1298,960 Siiii 18 1096,322 Nl 35 
1298,891 Siiii 15 1095,940 NI 35 
1298,67 Ti III 50 1085,701 Nil 12 
1296,726 Siiii 14 1085,542 Nil 9 
1295,91 Tiiii 30 1084,572 Nil 11 

1295,587 Xei 8 1083,990 Nil 10 
1294,67 Tiiii 50 1079,08 Cl II 15 
1294,543 Siiii 17 1074,476 Xe II 15 
1293,26 Tiiii 30 1071,76 Cl II 10 
1291 ,969 Si IV 30 1071 ,596 Fe II 30 
1289,32 Ti III 30 1071 ,05 Cl II 20 
1286,38 Ti III 40 1069,984 NI 30 
1280,336 Si IV 20 1068,476 NI 35 
1277,617 CI 10 1067 ,607 Nl 35 
1277 ,274 CI 9 1066,660 Ar I 15 
1265,023 Si II 200 1063,83 Clii 10 
1264,730 Si II 2000 1063,003 Cu II 60 
1260,418 Si II 1000 1060,630 Cu II 60 
1259,54 Fe IV 30 1059,096 Cu II 60 
1251 ,164 Si II 200 1056,955 Cu II 60 
1242,804 NV 19 1056,582 Si IV 12 
1238.821 NV 20 1054,690 Cu II 60 
1235;839 Kri 13 1051 ,920 Xe II 10 
1232,074 Xe III 25 1051 ,596 Si IV 70 
1229,388 Si II 200 1048,272 Xe II 8 

1215,670 H 3000 1048,218 Ar I 25 
1215,340 D 3000 1044,743 Cu II 80 
1215,229 T 3000 1044,516 Cu II 80 
1215,171 He II 5 1041 ,306 Xe II 9 
1206,533 Siiii 30 1040,941 OI 15 

1206,510 Siiii 30 1039,569 Cu II 60 
1201 ,358 Cli 11 1039,345 Cu II 60 
1200,711 NI 30 1039,233 OI 20 
1199,549 NI 50 1037 ,613 0 VI 9 
1198,6 Li II 7 1037 ,017 en 13 
1194,496 Si II 250 1036,470 Cu II 60 
1193,284 Si II 200 1036,330 CII 12 
1193,284 CI 10 1031,912 0 VI 10 
1191 ,55 Cs II 8 1027 ,433 OI 20 
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1025,722 H 1000 
lj 

923,220 N IV 16 
1025,443 D 1000 923,057 NIV 14 
1025,350 T 1000 !. 922,519 NIV 14 I 1017,680 Xe III 35 li 921,992 NIV 14 
1015,023 eliii 7 919,7815 Ar II 10 
1010,369 en 10 919,78 011 15 
1010,074 en 10 916,700 Nil 12 
1008,777 eiiii 6 916,004 Nil 11 
1003,370 Xe III 35 915,955 Nil 10 
997 ,389 Siiii 16 915,603 Nil 10 
995,50 XeVII 3 914,209 eu II 80 
994,787 Siiii 1a 911,384 Kr II 25 
992,675 Si II 200 906,426 NI 15 
991,579 NIII 17 906,202 Nl 10 
991 ,514 NIII 14 904,468 eii 10 
989,790 NIII 16 904,134 en 12 
988,776 01 15 903,950 eii 11 
984,952 el IV 7 903,609 en 10 
977,745 FI 100 901,34 es II 20 
977,026 em 18 897 ,801 Kr III 40 
976,217 Fl 100 896,753 eu II 60 
973,895 Fl 350 896,003 Xe III 20 
972,537 H 400 893,989 Xe III 20 
972,272 D 400 893,905 AI III 5 
972,184 T 400 893,674 eu II 80 
968,518 K VI 6 891,999 Si II 200 
965,042 NI 10 890,567 eu II 60 
964,962 Krll 30 887 ,404 Ar III 10 
961,49 eli I 10 886,946 eu II 60 
958,524 Fl 500 886,302 Kr II 30 
955,545 FI 750 884,144 Kr II 30 
955,335 NIV 20 883,179 Ar III 9 
954,825 FI 1000 880,04 Xe VI 2 
953,658 NI 15 879,622 Ar III 8 
953,415 NI 15 878,728 Ar III 12 
951,871 FI 500 877 ,9 Cs III 7 
949,743 H 200 876,674 Kr III 22 
949,485 D 200 875,534 Ar III 9 
949,401 T 200 871,099 Ar III 10 
945,524 eu II 60 870,825 Kr III 20 
943,328 Cu II 60 868,869 Kr II 25 
935,892 Cu II 60 862,578 Kr III 35 
935,074 Cu II 60 858,59 Xe VIII 3 
932,940 eu II 60 856,768 AI III 5 
932,687 Fe II 30 854,733 Kr III 25 
932,244 Fe II 30 852,950 Xe III 25 
932,0528 Ar II 10 850,602 AriV 25 
932,046 on 10 844,058 Krll 25 
930,558 Fe II 30 843,772 Ar IV 20 
930,165 Fe II 30 842,035 Kr IV 22 
930,030 Fe II 30 840,029 Ar IV 15 
929,612 Fell 30 837 ,666 Kr III 22 
929,538 Fe II 30 835,292 om 16 
928,107 Fe II 30 835,096 OIII 14 
927,176 Fe II 30 835,003 Ar I 6 
926,75 es II 20 834,67 Clll 10 
924,283 N IV 14 834,462 on 15 
923,884 Fe II 30 834,397 Arl 6 
923,675 NIV 14 833,742 OIII 16 
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833,326 
832,927 
832,754 
827 ,055 
824,881 
823,210 
818,147 
818,128 
816,822 
815,053 
813,85 
809,599 
808,77 
806,964 
805,763 
801 ,409 
801 ,086 
800,84 
796,661 
790,103 
787 ,710 
785,968 
782,6 
782,084 
781 ,78 
780,324 
779,905 
779,126 
779,14 
775,957 
772,385 
771 ,901 
771 ,544 
770,409 
769,152 
765,148 
764,357 
763,340 
762,001 
761 ,130 
760,445 
760,229 
759,440 
758,677 
752,051 
746,976 
745,323 
745,264 
744,925 
743,721 
742,83 
741 ,950 
740,44 
740,270 
737 ,144 
735,892 
729,1 
724,420 
724,420 

Oil 
OIII 
OII 
ArV 
Xe III 

Xe III 
Krll 
Si IV 
KriV 
Si IV 

Cs II 
F I 
Cs II 
F I 
KriV 

Ar IV 
AriV 
Xe VI 
OII 
0 IV 

0 IV 
Kr III 
Cs Ill 
Krll 
Ti IV 

Ne VIII 
0 IV 
Xe Ill 
Ti IV 
Nil 

Nlll 
Nlll 
NIII 
Ne VIII 
Ar III 

N IV 
Nlll 
NIII 
ov 
ov 
OV 
OV 
ov 
OV 
Kr II 

Nil 
Ar II 
K IV 
Ar II 
Ne I 

KrVI 
K IV 
Xe VIII 
Ar II 
K IV 
Ne I 
Lilll 
K VI 
KV 

15 
14 
14 
5 

30 
25 
25 
8 

18 
7 

20 
125 
20 

150 
7 

10 
10 
2 

10 
13 
15 
25 

:-l 
25 
:w 
4 

10 
25 
20 
12 
12 
11 
10 
8 

12 
15 
15 
14 
10 
10 
12 
10 
10 
10 
30 
7 
7 

10 
8 

12 
8 

10 
7 

10 
10 
30 

8 
8 

723 71 
122 '2 
722:036 
722,036 
718,562 
718,484 
709,195 
708,85 
705,84 
703,850 
702,899 
702 822 
700:24 
698,541 
698,037 
698,02 
695,91 
695,817 
689,007 
687 ,355 
687 ,059 
686,335 
686,254 
685,816 
685,513 
684,996 
683,278 
682,56 
680,119 
679,400 
679,217 
679,003 
677 ,224 
677 ,154 
676,564 
676,241 
676,130 
672,948 
672,330 
671 ,391 
669,725 
668,43 
666,010 
663,039 
660,280 
659,716 
658,337 
656,878 
656,125 
656,038 
651 ,57 
646,570 
646,417 
646,188 
645,167 
645,0 
644,825 
644,621 
644,148 

Xe VII 
Csiii 
Kr III 
Kr II 
on 
Oil 
ArV 
KrV 
KrVI 
OIII 

om 
OIII 
Ar VIII 
Xe III 
KrIll 
XeVIl 
Kr VIII 
Al III 
Ar IV 
CII 
CII 
Nlll 
Kr III 
NIII 
Nlll 

Nlll 
AriV 
XeV 
Kr III 
Ar II 
F IV 
F IV 
F IV 
F IV 
Kr III 

Ar III 
FIV 
Oil 
Kr III 
Nil 

Ca IV 
Cs II 
Ar II 
KrIll 
Nil 

KrIll 
Fill 
Fill 
Fill 
CaiV 

Kr VIII 
Ca V 
KrIll 
K IV 
Nil 
Cs III 
Nil 
Nil 
Oil 

:-l 
:2. 

50 
50 
16 
17 
5 
8 
8 

18 
17 
16 
10 
20 
20 
10 
8 
5 

12 
11 

10 
14 
20 
16 
15 
14 
10 
3 

22 
6 

16 
13 
15 
13 
25 
li 

14 
8 

25 
8 

10 
12 
6 

20 
9 

:2.2 
12 
11 
10 
15 
10 
8 

20 
15 
10 
4 
9 
8 

12 



------------ -~--------- ------- --------------- (---
l! 

1.., ,\ Symbol !I ~--A Symbol 
_______ c ________________ :_ _______ l ___ 

---------------- ------------

64:3,256 Ar III !) i: 555,485 Cl VI 20 
641 ,808 Ar III 12 i! 555,262 0 IV 16 
639,42 Cs II 12 

li 
554,619 Cl IV 7 

637,282 Ar III :w 554,52 KrVI 5 
629,732 ov 15 i! 554,514 0 IV 18 
629,729 Ne I 6 II 554,074 0 IV 17 
626,819 Ne I 6 1: 553,470 Ariii 9 
625,852 0 IV 14 II 553,328 0 IV 16 
625,130 0 IV 14 

J! 552,017 ei IV 7 
624,617 0 IV 13 'i 551 ,992 el VI 10 
623,016 K VI 8 ,, 551 ,371 ArVI 8 
618,67 KrVH 1 550,2 es III 2 
618,668 Ne I 5 547 ,8 es III 2 
616,136 K VI 6 

I: 
547 ,630 Cl V 10 

615,623 Ne I 5 
I! 

546,846 FII 6 
612,621 KII 4 546 ,:-l29 elV 6 
609,829 0 IV 15 li 545,114 ei V 10 
608,395 0 IV 14 

li 
544,03 KrVI 5 

608,065 FII 7 543,891 NeiV 150 
607 ,931 KII 5 

li 542,297 eiV 6 
607 ,472 FII 6 

I ~ 
542,290 ea V 10 

606,805 FII 8 542,229 e1 V 8 
606,284 FII 6 .542,073 NeiV 100 
605,668 FII 7 It 5:39,547 011 8 
603,429 KV 8 I' 539,086 011 8 

I' 
600,765 KII 6 

I! 

538,3120 CIII 13 
599,84 Xe VI ;j 538,256 011 10 
599,598 OIII 18 538,150 em 12 
597 ,818 OIII 15 !/ 538,075 em 11 
595,7 es III 2 I, 538,032 eiV 5 I' i 586,322 KV 8 I 537 ,830 on 9 ! 585,754 ArVII 15 I 537 ,606 e1 IV 9 
585,37 KrVII 8 

I 
537,030 He I 200 

584,334 He I 500 535,666 ei IV 7 
580,319 KV 7 535,288 em 10 

:! 
576,8 Fe IV 40 il 535,204 FVI 10 
574,5 Fe IV 50 

J: 
534,727 ei IV 8 

574,279 em 12 
II 

529,900 Ar III 9 
572,637 F IV 16 528,286 ea III 8 
572,336 NeV 80 II 527 ,693 ArV 6 

II 
571 ,384 F IV 15 I 526,28 Fe IV 75 

I 571,302 F IV 14 I 525,795 om 18 
570,636 FIV 14 I 525,68 Fe IV 100 

I 569,830 NeV 50 

I 
524,189 ArV 5 

569,13 KrVI 5 522,213 He I 80 
567,737 Fill 9 

I 

517,00 Xe VIII 2 
567 ,676 Fill 10 514,945 FII 6 
566,04 XeVII 2 I 511,527 em 10 
562,805 NeVI 15 I 508,434 Ar III 9 

I 562,55 Xe VIII 2 
I 

508,384 Fill 10 
561 ,738 eiiii 7 

li 
508,182 OIII 18 

561,680 eiiii 7 507 ,683 om 17 
561 ,530 eliii 7 505,199 ea VI 8 
560,390 AI III 7 497 ,104 Kill 15 
558,602 ea V 10 495,144 KII 6 
558,481 ArV 5 491 ,340 Na VI 6 
557,118 eliii 7 491,050 Ne III 9 
556,605 eiiii 7 490,997 FIV 16 
556,232 Cliii 6 490,566 F IV 1:i 
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1!90 ,310 Ne III 
489 ,580 Na VI 
489 ,501 Ne III 
488 ,868 Ne Ill 
488,120 K VI 
488,103 
486,172 
485,084 
484,600 
~82,987 

479,379 
475,656 
472,16 
471 ,990 
471 ,569 
470,089 
469,865 
469,817 
466,995 
466,793 
465,978 
465,374 
465,27 
465,21 
465,113 
464,370 
464,284 
464,270 
463,938 
463,263 
462,388 
462 007 
461 :227 
461 ,227 
461 ,051 
460,725 
460,438 
459,897 
459,633 
459,521 
459,462 
459,320 
458,048 
457 ,475 
457,177 
452,226 
451 ,869 
450,565 
449,065 
448,595 
447 ,813 
446,949 
446,252 
445,997 
445,190 
444,344 
443,821 
440,429 
434,975 

Ne III 
Cl IV 
Kll 
Fll 
NeV 
ArVIl 
ArVIl 
KrV 
FII 
Kill 
KIII 
NeiV 
Ne IV 
FV 
Kill 
FV 
FV 
KrVI 
Ne VII 
Fill 
FV 
Fill 
K VI 
ArV 
Na V 

Ne II 
ArVI 
ArVI 
ArV 
Na V 

Ne II 
K VI 
Na V 
CIII 
CIII 

CIII 
ArVI 
K VI 
ArVI 
FII 

NIII 
NIII 
Ca IV 
ArV 
Kill 
Ne II 
ArV 
Ne II 
ArV 
Na V 
Kill 
Ca IV 
Kill 
OIII 

I II A, A Symbol 

- 7-- --~ ~--434 ,;;2 --- ~--KIll 

5 434,570 Ca IV 
10 430,758 F IV 
7 430,154 F III 

10 429 ,511 F Ill 
8 
8 
5 
R 

50 
12 
8 
:~ 
(j 

15 
20 

200 
:wo 

5 
15 
7 
(j 

(j 

10 
10 
5 
9 

10 
7 

12 
14 
25 

6 
6 

10 
15 
8 
7 

15 
14 

1:~ 
10 
7 

20 
6 

11 
10 
10 
18 
15 
8 
8 
8 
5 
7 

15 
15 
15 
10 

425,588 
425,000 
422,287 
421 ,609 
420,727 
420,041 
419,714 
419,644 
419,525 
418,033 
417,595 
417,382 
416,198 
415,505 
412,240 
411,333 
410,540 
410,371 
409,971 
409,615 
408,682 
407 ,136 
405,852 
403,732 
403,315 
403,262 
401 ,939 
401 ,138 
400,722 
400,676 
399,289 
393 142 
392:907 
392,433 
388,218 
387 ,141 
386,203 
384,957 
384,178 
384,032 
379,308 
376,375 
374,441 
374,204 
374,075 
373,997 
372,148 
372,069 
370,022 
366,110 
365,858 
365,594 
365,440 
362,444 

KV 
Ca V 
Fe V 
NeiV 
F IV 
FIV 
C IV 
F IV 
C IV 
Fe V 

Na VI 
FeV 
NeV 
Na VI 
NaiV 
NaiV 
NaiV 
NaiV 
Ca III 
NaiV 
NaiV 
Ne II 
Ne II 
Ca Ill 
MgVI 
NeVI 
NeVI 
NeVI 
Na V 
MgVI 
MgVI 
K IV 
FeV 
ClV 
NeiV 
NeiV 
CIII 
Fe V 
C IV 
C IV 
Ne III 
Na II 
NIII 
NIII 
om 
Ca VI 
KV 
Na II 
Ca VI 
Na VI 
FeV 
NeV 
Fe V 
Na VI 

I 

15 
12 
15 
11 
10 

7 
15 

6 
150 

16 
15 
14 
14 
13 
6 

6 
6 

80 
4 
8 

7 
6 

10 
18 
8 

8 
8 
9 

20 
8 

10 
25 
15 
10 

7 

6 
10 
6 
5 

100 
125 
14 

6 
17 
16 
7 
3 

12 
11 
10 

7 
10 
6 
7 
4 
6 

100 
6 
4 



A., A Symbol I 
II 

A., .-\ Symbol I 

361 ,250 Na VI 8 I 292,736 Fe VI 7 
360,367 NaV 8 

I 
291 ,229 Fe VI 6 

360,319 Na V 8 291 ,184 Fe VI 6 
359,385 NeV 50 289,143 CIV 9 
358,721 NeiV 200 I 286,965 Ca V 9 
358,472 NeV 50 I 283,579 NIV 12 
357 ,973 Ca III 8 I 283,470 N IV 11 
355,326 MgV 12 I 283,420 NIV 10 
354,223 MgV 10 I 282,423 ArVI 6 
353,300 MgV 9 

1, 
281,397 AlV 14 

353,094 MgV 14 279,937 OIV 11 
352,915 Ca V 9 279,633 0 IV 10 
352,202 MgV 10 278,699 AlV 16 
351,089 MgV 12 276,581 MgV 16 
349,155 MgVI 10 270,394 MgVI 12 
345,309 0111 10 268,986 MgVI 10 
340,528 Ca VI 8 267,772 Ca V 8 
337,998 ArV 6 266,378 NV 9 
336,555 Ca IV 15 266,197 NV 8 
335,374 Ca IV 25 260,389 0 IV 10 
335,050 N IV 11 256,317 He I 150 
333,910 Na V 9 250,940 ArVH 7 
332,550 NaV 8 248,744 cv 0 
328,448 0111 10 248,668 cv 0 
325,161 Cl VI 25 247 ,709 NV 7 
323,936 Cl VI 20 247 ,564 NV 6 
323,356 Cl VI 15 244,907 CIV 10 
323,310 MgiV 18 243,854 Cl VI 12 
322,166 Ca V 10 243,760 Al VI 12 
321 ,593 Ca IV 10 243,027 He II 70 
320,999 MgiV 20 239,535 Ca VI 7 
320,979 0111 12 238,573 0 IV 15 
319,638 NaiV 10 238,361 0 IV 14 
318,093 Ca IV 15 234,258 Mg III 12 
317,641 Na VI 6 231 ,730 Mg III 14 
313,748 Na VI 5 230,875 ArVIII 7 
312,455 C IV 14 229,734 Ca VI 7 
312,418 C IV 15 
312,311 MgV 10 228,898 TiV 75 
312,263 Fe VI 7 228,628 Ca VI 7 
311,921 Na VI 4 225,337 Ti V 100 
311,702 Fe VI 7 220,352 ov 13 
308,264 NaV 10 212,556 NeiV 150 
307,152 Na V 8 208,734 NeiV 100 
305,769 om 10 208,485 NeiV 100 
305,656 om 9 207,794 ov 10 
304,551 Fe VI 7 199,759 Ti VI 6 
304,221 Fe VI 7 
303,799 0111 9 198,974 Ti VI 8 
303,783 He II 500 194,900 Ti VI 7 
300,252 KV 7 192,906 ov 14 
297,568 Fe VI 8 192,800 ov 13 
297,308 Fe VI 7 192,751 ov 12 
296,988 Fe VI 6 192,747 Ti VI 8 
294,520 Fe VI 7 192,635 ArVII 7 
294,265 Fe VI 7 190,839 FV 7 
294,052 ArVI 6 190,835 NaiV 8 
293,966 Fe VI 8 190,571 FV 6 
293,745 Fe VI 8 190,440 NaiV 10 
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A., A Symbol A., A Symbol 

187,194 Mg III 8 125,525 AlV 15 
186,842 FV 5 124,15::3 Na VI 4 
186,510 Mg III 9 124,059 Na VI 4 
184,117 0 VI 9 124,034 Al IV 8 
183,937 0 VI 8 123,929 Na VI 5 

181,758 NaiV 8 122,686 NeVI 10 
181 ,345 MgiV 8 122,520 NeVI 20 
180,796 MgiV 9 120,331 0 VII 0 
180,617 MgiV 10 118,968 Si V 20 
180,254 Ar VIII 15 117,860 Si V 20 

116,459 Al IV 7 
180,070 Mg IV 8 113,93 Liiii 
179,400 Ar VIII 10 109,896 Na VI 5 
178,434 FV 5 109,514 Al VI 20 
176,566 ArVII 10 107,945 AlV 20 
173,082 0 VI 13 107,683 Na VI 5 

107,620 Al VI 14 
172,935 0 VI 12 107 ,608 Na VI 4 
172,306 MgiV 7 107,288 Na VI 4 
172,163 ov 12 106,2 NeVIl 7 
171,653 MglV 8 106,1 Ne VII 7 
170,802 Mg III 5 

104,344 Al VI 16 
168,409, NaiV 8 104,047 Al VI 20 
168,084 NaiV tO 99,460 Si VI 15 
166,177 FV 10 98,2 Ne VIII 9 
165,983 FV 9 98,1 Ne VIII 9 
163,558 FV 5 

97 ,14:{ Si V 10 
162,445 i'ia IV 8 96,439 Si V 15 
161,686 Al IV 14 92,626 Al VI 15 
160,073 Al IV 16 88,469 Al VI 5 
158,923 Ar Vlll 8 88,1 Ne VIII 9 
156,536 NaiV 8 85,764 Al VI 8 

156,247 F VI 6 85,724 AlVI 6 
150,124 OVI 9 85,622 Al VI 6 
150,088 0 VI 10 85,175 Si V 10 
148,002 FV 5 84,082 Si VI 12 
139,900 F VI 7 83,128 Si VI 15 

139,800 F VI ti 80,577 Si VI 12 
139,758 FVI 5 77,945 Al VI 10 
137,414 MgV 8 74,656 Al VI 5 
135,02 Lilli 74,444 AlVI 6 
134,539 FV 5 72,810 Al VI 5 

131,441 AlV 20 40,731 cv 
131,003 AlV 20 40,270 cv 
130,848 AIV 20 34,973 cv 
130,413 AIV 20 33,734 C VI 
130,403 AI IV 11 33,426 cv 

129,872 OVI 6 29,084 NVI 
129,786 OVI 5 28,787 NVI 
129,729 AI IV 12 28,464 C VI 
128,500 0 VII 0 26,988 C VI 
128,412 0 VII 0 24,898 NVI 

t27 ,837 Na VI 4 23,771 N VI 
126,923 FVI 5 21,804 0 VII 
126,065 AlV 15 21 ,602 0 VII 
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HYDROGEN, Z = 1 

H, ground state 1 s 28 u2 

Ionization potential 109678,758 cm-1 ; 13,597 eV 

1.., A I EH, eV I Ea, eV I Transition J 

190569 13,32 13,39 7i 2I-8k 2K 0 etc. 1a;2, n;2_1s;2, 1a;2 

123684 3 13,22 13,32 6h 2H 0-7i 2J etc. n;2, 9j2_Ia;2, n;2 

113057 13,32 13,43 7i 21-9k 2K 0 etc. 1a;2 , n;2_1s;2, 1a;2 

75004,5 13,22 13,39 6h 2H 0-8i 3/ etc. n;2, 9j2_Ia;2, n;2 

74577 ,6 20 13,06 13,22 5g 2G-6h 2H 0 etc. } %, 7j2_u;2, 9/2 
46524,7 3 13,06 13,32 5g 2G-7h 2 no etc. 
40511,4 120 12,75 13,06 4/ 2r-5g 3G etc. 

} 26251 ,3 40 12,75 13,22 4/ 2r-6g 3G etc. 7/2, s;2_9 /2, 7/2 

21655,2 13 12,75 13,32 4/ 2r-7 g 2G etc. 

18751 ,1 700 12,09 12,75 3d 2D-4j 2F" etc. For all the transitions 
12818,05 140 12,09 13,06 3d 2D-5j 2F" etc. indicated of this series 
10938,09 28 12,09 13,22 3d 2D-6j zpo etc. s /2, a;2_7 /2, s /2 

10049,38 6 12,09 13,32 3d 2D-7j 2r etc. 
9545,974 5 12,09 13,39 3d 2D-8f 2 r etc. 

9229,017 4 12,09 13,43 3d 2D-9f 2r etc. 
9014,911 3 12,09 13,46 3d 2D-10f 2F" etc. 
8862,787 2 12,09 13,48 3d 2D-11/ 2F" etc. 
8750,475 12,09 13,50 3d 2D-12j 2F" etc. 
8665,021 12,09 13,52 3d 2D-13j 2r etc. 
8598,394 12,09 13,53 3d 2D-14/ 2r etc. 
8545,384 12,09 13,54 3d 2D-15/ 2po etc. 
8502,487 12,09 13,54 3d 2D-16f 2F" etc. 
8467,256 12,09 13,55 3d 2D-17f 2F" etc. 
8437,958 12,09 13,56 3d 2D-18/ 2F" etc. 
8413,321 12,09 13,56 3d 2D-19/ 2F" etc. 
8392,400 12,09 13,56 3d 2D-20/ 2F" etc. 
8374,478 12,09 13,57 3d 2D-21/ 2F 0 etc. 
8359,006 12,09 13,57 3d 2D-22j 2F" etc. 
8345,553 12,09 13,57 3d 2D-23/ 2F" etc. 

8333,785 12,09 13,57 3d 2D-24j 2r etc. 
8323,428 12,09 13,58 3d 2D-25/ 2F0 etc. 
8314,262 12,09 13,58 3d 2D-26f zpo etc. 
8306,115 12,09 13,58 3d 2D-27j 2r etc. 
8298,837 12,09 13,58 3d 2D-28j 2F0 etc. 

8292,309 12,09 13,58 3d 2D-29/ 2r etc. 
8286,434 12,09 13,58 3d 2D-30j 2F0 etc. 
8281,125 12,09 13,58 3d 2D-31j zpo etc. 
8276,310 12,09 13,58 3d 2D-32f 2F" etc. 
8203,572 12,09 13,60 Limit of series 

Ha. 6562 ,849 2000 10,20 12,09 2p 2P0-3d 2D etc. 3/2- 5/2, 3/2 

Ha. 6562 , 725 1000 10,20 12,09 2p 2P 0-3d 2D etc. 1/2-% 

Ha4861 ,332 500 10,20 12,75 2p 2P 0-4d 2D etc. For all the transitions 
H 4340,468 200 10,20 13,06 2p 2P 0-5d 2D etc. indicated of this series 
H~ 4101,737 100 10,20 13,22 2p 2P0 -6d 2D etc. a;2, lf2-5f2, a;2 
He 3970,074 80 10,20 13,32 2p 2P 0-7d 2D etc. 

3889,051 60 10,20 13,39 2p 2P0-8d 2D etc. 
3835,386 40 10,20 13,43 2p 2 P0-9d 2D etc. 
3797 ,900 20 10,20 13,46 2p 2P 0-10d 2D etc. 
3770,632 15 10,20 13,48 2p 2P0-11d 2D etc. 
3750,154 10 10,20 13,50 2p 2P0-12d 2D etc. 

3734,370 8 10,20 13,52 2p 2P 0-13d 21J etc. 
3721,940 6 10,20 13,53 2p 2P 0-14d 2D etc. 
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-------·---------------------------
I 

E 8 , eV I A.. A I E 11 , eVI Transition J 

3711,974 5 i0,20 13,54 2p 2P0-15d 2D etc. 
3703,8!15 4 10,20 13,54 2p 2P0-16d 2D etc. 
3697 ,154 3 10,20 13,55 2p 2P0-17d 2D etc. 

369i,557 2 10,20 i3,56 2p 2P 0-i8d 2D etc. 
3686,833 i0,20 13,56 2p 2P"-19d 2D etc. 
3682,8i0 i0,20 i3,56 2p 2P 0-20d 2D etc. 
3679,355 i0,20 i3,57 2p 2P0-2id 2D etc. 
3676,365 i0,20 13,57 2p 2P 0-22d 2D etc. 

3673,761 i0,20 i3,57 2p 2P0-23d 2D etc. 
3671,478 10,20 i3,57 2p 2P0-24d 2D etc. 
3669,466 i0,20 i3,58 2p 2P0-25d 2D etc. 
3667 ,684 i0,20 i3,58 2p 2P 0-26d 2D etc. 
3666,097 i0,20 i3,58 2p 2P 0-27d 2D etc. 

3664,679 i0,20 i3,58 2p 2P0-28d 2D etc. 
3663,406 i0,20 i3,58 2p 2P 0-29d 2D etc. 
3662,258 i0,20 i3,58 2p 2P0-30d 2D etc. 
3661,22i i0,20 i3,58 2p 2P0-3id 2D etc. 
3660,279 i0,20 i3,58 2p 2P 0-32d 2D etc. 
3645,98i 10,20 i3,60 Limit of series 

i2i5,670 3000 0,00 i0,20 is 2S-2p 2P 0 For all the transitions 
i025,722 iOOO 0,00 i2,09 is 2S-3p 2P 0 of this series 
972,537 400 0,00 i2,75 is 2S-4p 2P 0 1/2-3/2, 1 /2 

949,743 200 0,00 i3,06 is 2S-5p 2P0 

937,804 i20 0,00 i3 ,'22 is 2S-6p 2P 0 

930,748 80 0,00 i3,32 is 2S-7p 2P 0 

926,226 50 0,00 i3,39 is 2S-8p 2P0 

923,i50 40 0,00 i3,42 is 2S-9p 2P 0 

920,963 30 0,00 i3,45 is 2S-i0p 2P0 

9i9,35i 20 0,00 i3,48 is 2S-11p 2P0 

9i8 ,i29 i6 0,00 i3,50 is 2S-i2p 2P 0 

9i7 ,i81 i2 0,00 i3,52 is 2S-13p 2P 0 

916,429 10 0,00 i3,53 is 2S-i4p 2P 0 

915,824 8 0,00 13,54 is 2 S-15p 2 P0 

915,329 7 0,00 i3,54 is 2S-16p 2P0 

914,919 6 0,00 13,55 is 2S-17p 2P0 

9i4,576 5 0,00 13,56 1s 2S-18p zpo 
914,286 0,00 13,56 is 2S-i9p 2P 0 

911 ,753 0,00 i3,60 Limit of series 
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DEUTERIUM, Z = 1 

D, ground state 1s 281;2 

Ionization potential 109708,596 c:m-1; 13,601 e V 

I I 
~.A I EH, eV I E 8 , eV I Transition .J 

18746,0 700 12,0fl 12,7r:i :~d 2D-4f 2po etc. For all the transitions 
12814,56 140 12,09 1:~ ,06 :ld 2D-5/ 2F0 etc. indicated of this series 
10935,11 28 12 ,09 13 ,22 :~d 2D-6f 2F0 etc. 5/2, a./2-7 /2, 5/2 
10046,64 6 12,09 13,32 3d 2D-7f 2po etc. 
9543,376 5 12,09 13,39 3d 2D-8f 2Fo etc. 

9226,505 4 12 ,09 13,43 3d 2D-Bf 2p0 etc. 
9012,457 3 12,09 13 ,46 3d 2D-10f 2p0 etc. 
8860,374 2 12,09 13,48 :~d 2D-11f 2po etc. 
8748,093 12,09 13,50 :~d 2D-12f 2F0 etc. 
8201 ,334 12,09 13,60 Limit of series 

Drx. 6561 ,032 3000 10,20 12,09 2p 2P 0 -?.d 21J etc. For all the transitions 
D13 4860,029 500 10,20 12,75 2p 2P 0-4d 2D etc. indicated of this series 
Dy 4339 ,287 200 10,20 13,06 2p 2P 0 -5d 2D etc. 3/2, 1/2- 6/2, 3/2 
Dt; 4100,621 100 10,20 1:) ,22 2p 2P 0 -6d 2D etc. 
De 3968,995 80 10,20 13,32 2p 2P 0 -7d 2D etc. 

3887 ,993 60 10,20 13,39 2p 2P 0 -8d 2D etc. 
3834,342 40 10,20 13,43 2p 2P 0 -9d 2D etc. 
3796,866 20 10,20 13,46 2p 2P 0 -t0d 2D etc. 
:n69 ,606 15 10,20 13,48 2p 2P0 -11d 2D etc. 
3644,989 10,20 13,60 Limit of series 

1215,340 3000 0,00 10,20 1s 2S-2p 2P 0 For all the transitions 
1025,443 1000 0,00 12 ,09 is 2S-3p 2P 0 of this series 
972,272 400 0,00 12,75 1s 2S-4p 2P 0 1/2-3/2, 1/2 
949,485 200 0,00 13,06 1s 2S-r:ip 2po 
937 ,548 120 0,00 13,22 1s 2S-6p 2P 0 

930,495 80 0,00 13,32 1s 2S-7p 2P 0 

925,974 50 0,00 13,39 1s 2S-8p 2P 0 

922,899 40 0,00 13,43 is 2S-9p 2P 0 

920,713 30 0,00 13 ,46 1s 2S-10p 2P 0 

911,505 0,00 13 ,60 Limit of series 
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TRITIUM, Z = 1 

T, o 1round state 1s 281;2 

Ionization potential 109718,526 em-t; 13,603 eV 

A., A I I EH, eV I E 8 , eV I Transition J 
I 

i8744 ,:3 700 i2,09 i2,75 3d 2D-4f 2F" etc. For all the transitions 
128i3,40 i40 i2,09 i3,06 3d 2D-5f 2F0 etc. indicated of this series 
i0934,12 28 12,09 i3,22 3d 2D-6f "F" etc. 5/2, 3/2-7/2, 5/2 
10045,73 6 12,09 i3,32 3d 2D-1f 2F" etc. 
9542,509 5 12,09 13,39 3d 2D-8f 2F" etc. 
9225,667 4 12,09 i3,43 3d 2D-9f 2F" etc. 
9011,639 3 12,09 13,46 3d 2D-i0f 2F" etc. 
8859,570 2 i2,09 13,48 3d 2D-11f 2F" etc. 
8747 ,298 i2,09 13,50 3d 2D-12f 2F" etc. 
8200,594 12,09 i3,60 Limit of series 

Ta 6560,435 3000 i0,20 12,09 '!..p 2P0-3d 2D0 etc. For all the transitions 
Tp 4859,595 500 i0,20 i2,75 2p 2P 0-4d 2D0 etc. indicated of this series 
T1 4338,893 200 i0,20 i3,06 2p 2P 0-5d 2D0 etc. %. 1/2-&fz, 3/2 
T6 4·i00 ,249 100 10,20 13,22 2p 2P0-6d 2D etc. 
T8 3968,637 80 i0,20 i3,32 2p 2P 0-7d 2D etc. 

3887 ,640 60 i0,20 i3 ,39 2p 2P 0-8d 2D etc. 
3833,994 40 10,20 i3,43 2p 2P0-9d 2D etc. 
3796,522 20 10,20 13,,46 2p 2P0-10d 2D etc. 
:W69 ,264 15 i0,20 13,48 2p 2P 0-11d 2D etc. 
3644,656 i0,20 13,60 Limit of series 

1215,229 3000 0,00 10,20 1s 2S-2p 2P0 For all the transitions 
1025,350 1000 0,00 i2,09 is 2 S-3p 2P0 of this series 
972,184 400 0,00 i2 ,75 is 2S-4p 2P 0 

945,401 200 0,00 13,06 is 2S-5p 2P 0 I /2-3/2, 1/2 
937 ,464 i20 0,00 13,22 is 2S-6p 2P0 

930,4i0 80 0,00 i3,32 is 2S-1p 2P 0 

925,890 50 0,00 13,39 1s 2S-8p 2P0 

922,8i5 40 0,00 13,43 is 2S-9p 2P 0 

920,629 30 0,00 13,46 is 2S-10p 2P 0 

9ii,422 0,00 13,60 Limit of series 
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HELIUM, Z = 2 

He I, ground state 1s 2 18 0 

Ionization potential 198310,8 cm-1 ; 24,586 eV 

1 .. A I I I I En. eV 1 E 11 , eV I Transition J 
_______ L _________________ L _______ - -

21132,04 
21121 ,31 
21120,04 
20581,30 
19543,13 

19089,37 
18696,94 
18685,96 
18555,55 
17003,15 

17002,38 
15083,66 
12968,44 
12845,95 
12790,27 

12784,79 
12527 ,51 
11969,48 
11969,07 
11225,90 
11045,00 
11013,07 
10996,56 
10916,98 
10912,92 
10902,16 
10830,337 
10830,248 
10829,088 
10667 ,65 
10311,54 
10311,23 
10233,06 
10138,50 
10072,04 
10031,16 
10027,73 
9702,60 
9682,19 
9625,64 
9603,42 
9552,89 
9529,27 
9526,17 
9516,87 
9516,60 
9463,61 
9210,337 
9174,52 
9063,27 
8996,978 
8914,74 

40 
150 
150 

10000 
65 

550 
1500 
3600 

6 
200 

1800 
60 
50 
30 

125 

400 
100 

220 

8 
8 
3 

25 
60 

1 
25000 
15000 

5000 
15 

7 
50 
2 
5 
3 

10 
30 
15 

1 
3 

5 
2 
5 

15 
3 

20 
50 
10 
2 
6 

2 
2 

23,09 
23,01 
23,01 
20,61 
23,07 

23,09 
23,07 
23,07 
23,07 
23,01 

23,01 
22,92 
23,09 
23,01 
23,07 

23,07 
22,72 
23,01 
23,01 
23,09 
23,09 
22,92 
23,07 
23,07 
23,07 
23,07 
19,82 
19,82 
19,82 
23,01 
23,01 
23,01 
23,09 
23,09 
23,07 
23,07 
23,07 
23,01 
23,09 
23,09 
')') 92 
23:0i 
23,07 
23,07 
23,01 
23,01 
22,72 
23,07 
23,01 
23,01 
23,07 
22.92 

23,67 
23,59 
23,59 
21,22 
23,71 

23,74 
23,74 
23,74 
23,74 
23,73 

23,73 
23,74 
24,04 
23,97 
24,04 

24,04 
23,71 
24,04 
24,04 
24,19 
24,21 
24,04 
24,20 
24,21 
24,21 
24,21 
20,96 
20,96 
20,96 
24,17 
24,21 
24,21 
24,30 
24,31 
24,30 
24,31 
24,31 
24,28 
24,37 
24,37 
24,21 
24,37 
24,37 
24,37 
24,31 
24,31 
24,03 
24,42 
24,37 
24,37 
24,45 
24,31 

3p 1P 0 -4s 1S 
3p apo -4s 3S 
3p 3P 0 -4s as 
2s 1S -2p 1P 0 

3d 3D -4p apo 

3p 1P 0 -4d 1D 
3d 1D -4/ 1F" 
3d 3D -4/ 3F 0 

3d 1D -4p 1P 0 

3p apo -4d 3D 

3p 3P 0 -4d 3D 
3s 1S -4p 1P 0 

3p 1P 0 -5d 1D 
3p apo -5s3S 
3d 1D -5! 1F" 

3d 3D -5! ape 
3s as -4p apo 
3p apo -3d 3D 
3p apo -5d 3D 
3p 1P 0 -6s 1S 

3p 1P 0 -6d 1D 
3s 1S -5p 1P 0 

3d 3D -6p ape 
3d 1D -6/ 1F 0 

3d 3D -6f 3F 0 

3d 1D -6p 1P 0 

2s as -2p apo 
2S as -2p JpC 

2s as -2p 3P 0 

3p apo -6s 3S 

3p apo -6d 3D 
3p apa -6d 3D 
3p 1P 0 -7s 1S 
3p 1P 0 -7d 1D 
3d 3D -7p apo 

3d 1D -7/ 1F 0 

3d 3D -7f 3F 0 

3p apo -7s ~s 
3p 1P 0 -8s 1S 
3p 1P 0 -8d 1D 

3s 1S -6p 1P 0 

3d 3D -8p ape 
3d 1D -8/ 1F 0 

3d 3D -8/ 3po 
3p apo -7d 3D 

3p ~1P 0 -7d 3D 
3s as -5p apo 
3d 3D -9/ ape 
:~p apo -8s as 
3p 3po -8d 3D 

3d 3D -10! ape 
3s 1S -7p 1P 0 

1-0 
0-1 

2' 1-1 
0-1 

3, 2, 1-2, 1, 0 

1-2 
2-3 

3, 2' 1-4, 3' 2 
2-1 
0-1 

2, 1-3, 2, 1 
0-1 
1-2 

2' 1' 0-1 
2-3 

3, 2, 1-4, 3, 2 
1-2' 1, 0 
0-1 

2, 1-3, 2' 1 
1-0 
1-2 
0-1 

3,2,1-2,1,0 
2-3 

3, 2, 1-4, 3, 2 
2-1 
1-2 
1-1 
1-0 

2, 1' 0-1 
0-1 

2, 1-3, 2, 1 
1-0 
1-2 

3, 2, 1-2, 1' 0 

2-3 
3, 2, 1-4, 3, 2 
2, 1' 0-1 

1-0 
1-2 

0-1 
3, 2, 1--2, 1, 0 

- 2-3 
3, 2, 1-4, 3, 2 

0-1 

2' 1-3' 2' 1 
1-2, 1, 0 

3' 2' 1-4' 3' 2 
2' 1' 0-1 
2, 1, 0-3, 2, 1 

3, 2, 1-4, 3, 2 
0-1 
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1-. • • \ I I EH, eV I E 11 • eV I Transition J 

8776,74 2 23,01 24,42 3p apo_gd 3JJ 2, 1, 0-3, 2, 1 
8361 ,6n 10 22,72 24,20 3s 3S-6p 3P 0 1-2, 1, () 
7816,15 5 22,72 24,:30 3s 3S-7p ape 1-2, 1 , () 

7281 ,3Ml .500 21,22 22,92 2p 1P 0-3s 1S 1-0 
7065,707 300 20,96 22,72 2p 3P0 -:3s :IS 0-1 
7065,190 2500 20,96 22,72 2p 3P0 -3s 3S 2. 1-1 
(i678 ,151 1000 21,22 23,07 2p lpo_3d lJJ 1-2 
5875,966 1000 20,96 23,07 2p apo_3d 31J 0-1 

.'i875 ,621 7500 20,96 23,07 2p 8P0 -3d 3D 2, 1-3. 2' 1 
5047,7:38 ;jO 21 ,22 23,67 2p 1P 0-4s 1S 1-0 

5015,6779 .'"J()() 20,61 2:3,09 2s 1S-3p 1P 0 0-1 
4921,9310 100 21 ,22 23,74 2p lpo_4d IJ) 1-2 
4713,376 20 20,96 2:1,.59 2p ap0-4s 3S 0-1 

4713,1.455 150 20,96 2:~ ,5\J 2p 3P0 -4s 3S 2' 1-1 
4471 ,682 120 20,\!6 2:3,73 2p apo_4d 3LJ 0-1 
4471 ,479 1000 20,96 2:~ ,7:3 2p apo_4d 3LJ 2' 1-3' 2' 1 
4437 ,551 15 21,22 24,01 2p 1P 0-5s 1S 1-0 
4387 ,9294 50 21,22 24,04 2p lpo_5d lJJ 1-2 

4168,967 :3 21,22 24 ,1!! 2p 1P 0-6s 1S 1-0 
414:3,761 10 21,22 24,21 2p lpo_(jd lJJ 1-2 
4120,992 7 20,9G 2:) ,97 2p 3P0 -5s as 0--1 
4120,81.'i 60 20,96 2.1 ,97 2p apo_.'is as 2', 1-1 
4026,:359 25 20,96 24,04 2p apo_5d an 0-1 

4026,1912 250 20,96 24,04 2p apc_p)({ 3JJ 2' 1-3' 2, 1 
4023,973 2 21,22 24 ,:1o 2p 1P0-7s 1S 1-0 
4009,268 ;) 21,22 24,31 2p 1P0 -7d 11J 1 ., 

-<.. 

3964,7289 100 20,61 23,74 2s 1S-4p 1P 0 0-1 
:~935 ,912 2 21 ,22 24,37 2p tpo_8s lS 1-0 

:3926,534 7 21,22 24,37 2p lpo_8d 11) 1-2 
3888,648 5000 19,82 23,01 2s as-3p ape 1-2. 1' 0 
:3878 ,181 3 21,22 24,41 2p 1po_gs IS 1-0 
3871 ,791 5 21,22 24,42 2p lpo_gd 11J 1-2 
3867,630 5 20,96 24,17 2p 3P 0-6s 3S 0-l 
3867 ,475 30 20,96 24,17 2p 3P0 -6s as 2' 1-1 
3838,100 2 21,22 24,45 2p 1P 0 -10s 1S 1-0 
:~833 ,554 4 21,22 24,45 2p 1P 0-10d 1D 1-2 
3819,758 10 20,96 24,21 2p apo_6d an 0-1 
:i819 ,6072 100 20,96 24,21 2p spo_6d 31J 2' 1-3' 2, 
~~805 ,740 3 21,22 24,47 2p lpo_11d lJJ 1-2 
:n84 ,862 2 21,22 24,49 2p 1P 0 -12d 1D 1-2 
:n68 ,784 2 21,22 24,51 2p 1P 0-13d 11J 1-2 
:n56 ,107 1 21,22 24,52 2p 1po_14d IJ) 1-2 
:3733,010 3 20,96 24,28 2p 3P0-7s as 0-1 

3732,865 10 20,96 24,28 2p 3P0-7s as 2, 1-1 
3705,148 3 20,96 24,31 2p apo_7d 3JJ 0-1 
:nos ,oos 30 20,96 24,31 2p apo_7d 31J 2' 1-3' 2' 1 
:3652 ,130 2 20,96 24,36 2p apo_8s as 0-1 
3651 ,990 7 20,96 24,36 2p apo_8s as 2, 1-1 

3634,369 2 20,96 24,37 2p apo_8d an 0-1 
3634,232 15 20,96 24,37 2p apo_8d an 2' 1-3, .2. 1 
:i613 ,643 30 20,61 24,04 2s 1S-5p 1P 0 0-1 
:3599,448 2 20,96 24,41 2p apo_gs as 0-1 
:3599,314 5 20,96 24,41 2p apo_gs ss 2. 1-1 

:3587 ,405 2 20,96 24,42 2p spo_gd sn 0-1 
3587 ,270 10 20,96 24,42 2p spo_gd sn 2' 1-3, 2. 1 
3562,979 4 20,96 24,44 2p 3P 0-10s as 2' 1' 0-1 
3554,547 1 20,96 24,45 2p ap0-10d an 0-1 
3554,415 7 20,96 24,45 2p 3P0-10d an 2' 1-3' 2' 1 
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'-·A 1 I ~ E H' eV 1 E B' eV 1 
Transition 1 ,} 

3536,809 3 20,96 24,47 2p ap 0-11d as 2, 1, 0-1 
3530,491 5 20,96 24,47 2p apo_11d 3LJ 2, 1 , o-:l, 2. 
3517,317 2 20,96 24,49 2p 3P 0-12d 3S 2, 1. 0-1 
3512·,512 4 20,96 24,49 2p ap 0-12d av 2 . 1 . o-:1 , 2 , 1 
3502,379 2 20,96 24,50 2p 3P 0-1:h as 2,1,0-1 

3498,645 3 20,96 24,51 2p apo_13d 3D 2, 1. 0-3, 2, 1 
3490,685 2 20,96 24,51 2p 3P 0-14s as 2, 1, 0-1 
3487 ,723 2 20,96 24,52 2p ap 0-14d 3/J 2, 1. 0-3, 2, 1 
3478,957 2 20,96 24,53 2p ap 0-15d 3D 2 . 1 , o-:1 , 2 , 1 
3471 ,818 1 20,96 24,53 2p ap 0-16d 3/J 2 . 1 . 0-3 ' 2 . 1 
3447 ,586 15 20,61 24,21 2s 1S-6p 1P 0 0-1 
3354,550 10 20,61 24,31 2s 1S-7p 1P 0 0-1 
3296,773 7 20,61 24,37 2s 1S-8p 1P 0 0-1 
3258,275 5 20,61 24,42 2s 1S-9p 1P 0 0-1 
:3231 ,266 3 20,61 24,45 2s 1S-10p 1P 0 0-1 

3211,368 2 20,61 24,47 2s 1S-11p tpc 0-1 
3196,742 2 20,61 24,49 2s 1S-12p 1 P 0 0-1 
3187 ,745 200 19,82 23,71 2s 3S-4p apa 1-2, 1, () 
2945,106 100 19,82 24,o:i 2s 3S-5p 3P0 1-2, 1, () 
2829,076 40 19,82 24,20 2s aS-I:ip apo 1-2, 1. () 

2763,804 20 19,82 24,30 2s 3S-7p 3P 0 1-2' 1' o 
2723,191 10 19,82 24,37 2s aS-8p apa 1-2, 1, () 
2696,119 7 19,82 24,42 2s 3S-\lp apo 1-2, 1, o 
2677,135 ;) 19,82 24,45 2s aS-10p 3P0 1-2, 1, () 
2663,271 4 19,82 24,47 2s aS-11p apa 1-2, 1' o 
2652,848 3 19,82 24,49 2s as-12p ape 1-2' t, () 
2644,802 2 19,82 24,50 2s aS-Bp 3P 0 1-2, 1, () 

601 ,4041 5 0,00 20,61 1s2 1S-2s 1S 0-0 
591 ,4117 20 0,00 20,96 1s2 1S-2p apo 0-1 
584,3340 500 0,00 21 ,22 1s3 1S-2p tpo 0-1 

537 ,0296 200 0,00 23,09 1 s2 1S-:~p tpo 0-1 
522,2128 80 0,00 23,74 1s2 1S-4p tpo 0-1 
515,6165 50 0,00 24,04 1s2 1S-Sp tpo 0-1 
512,0982 35 0,00 24,21 Js2 1S-6p 1po 0-1 
509,9979 25 0,00 24,31 1s2 1S-7p lpo 0-1 

508,6431 20 0,00 24,37 Js2 1S-8p lpo 0-1 
507 ,7178 15 0,00 24,42 1s2 1S-9p lpo 0-1 
507 ,0576 10 0,00 24,45 1s21S-10p lpo 0-1 
506 ,5702 7 0,00 24,47 Js2 1S-11p lpo 0-1 
506,2000 5 0,00 24,49 1s2 1S-12p 1P 0 0-1 

505,9122 4 0,00 24,51 !s2 1S-13p lpo 0-1 
505,6840 3 0,00 24,52 !s3 1S-14p 1P 0 0-1 
320,392 10 20,96 59 ,66 1s2p 3 po -2p2 3 p 2. l' 0-2, 1, () 

He II, ground state 1s 281;2 

Ionization potential 438908,670 cm-1 ; 54,414 eV 

'-· A I E n· eV 1 E B' eV 1 
Transition .J 

11626,40 - 52,24 53,30 5g 2G-7h 2H 0 etc. 9/2, 7/2-11 /2, 9/z 
10123,61 - 51 ,01 52,24 4/ 2P"-5g 2G etc. 7/2, 5/2-9/20• 7/z 
9344,93 - 52,24 53,56 5g 2G-8h 2H 0 etc. 9/2. 7/2-11/2, 9/2 

8236,77 - 52,24 53,74 5g 2G-9h 2H 0 etc. 9/2, 7 /2-11/2, 9/2 

7592,74 - 52,24 53,87 5g 2G-10h 2H 0 etc. 9/2, 7 ;2_11/2, 9j2 

7!J 



I., A I 
I EH, eV I EB. eV I Transition J 

7177,50 52,24 53,96 5g 2G-11h 2H 0 etc. 9/z, 7 /z-u/z, 9/z 
6890,88 52,24 54,04 5g 2G-12h 2H0 etc. 9/z, 7/z-11/z, 9/z 
668:~ ,26 52,24 54,09 5g 2G-13h 2H0 etc. 9/z, 7/z-11/z, 9/z 
U560,099 100 51 ,01 52,90 4/ 2pD-6g 2G etc. 7 /z, 5/2-9/z, 7 /z 
6527,16 52,24 54,14 5g 2G-14h 2H 0 etc. 9/z, 7 /z-11/z, 9/z 

6406,44 ;)2,24 54,17 5g 2G-15h 2H0 etc. 9/z, 7 /z-11/z, 9/z 
6310,8 52,24 54,20 5g 2G-16h 2H0 etc. 9/z, 7 /z-11/z, 9/z 
6233,8 52,24 54,23 5g 2G-17 h 2H0 etc. 9/z, 7 /z-11/z, 9/z. 
6170,6 '52 ,24 54,25 5g 2G-18h 2H0 etc. 9/z, 7/z-11/z, 9/z 
.1694,46 52,24 54,41 Limit of series 

;)411 ,524 50 51,01 53,30 4/ 2F0 -7g 2G etc. 7 /z, 5/z-9/z, 7 /2 
4859,323 7 31 ,01 53,56 4/ 2F0 -8g 2G etc. 7 /z, 5/z- 9/z, 7 /z 
4685,682 300 48 ,:17 51 ,01 3d 2D-4j 2po etc. 5/z, 3/z-7/z, 5/z 
4541 ,59 5 51 ,01 53,74 4/ 2po_gg 2G etc. For all the transitions 
4338,67 3 51 ,01 53,87 4/ 3pD-10g 2G etc. indicated of this series 

4199,87 2 51 ,01 53,96 4/ 2r-11g 2G etc. 7 /z, 5/z- 9/z, 7 /z 
4100,04 2 51 ,01 54,04 4/ 2r-12g 2G etc. 
4025,60 51,01 54,09 4/ 2F0 -13g 2G etc. 
3968,43 51 ,01 54,14 4/ 2pD-14g 2G etc. 
3644,47 51 ,01 54,41 Limit of series 

3203,104 200 48,37 52,24 3d 2D-5! 2pD etc. For all the transitions 
2733,32 100 48,37 52.,90 3d 2D-6f 2F 0 etc. indicated of this series 
2511,22 50 48,37 53,30 3d 2D-7f 2po etc. "/z. 3/z-7/z, 5/2 
2385,42 30 48,37 53,56 3d 2D-8f 2po etc. 
2306,22 20 48,37 53,74 3d 2D-9f 2po etc. 

2252,71 10 48,37 53,87 3d 2D-10f 2F0 etc. 
2214,67 6 48,37 53,96 3d 2D-11f 2po etc. 
2186,61 4 48,37 54,04 3d 2D-12/ 2pD etc. 
2165,24 2 48,37 54,09 3d 2D-13j 2F0 etc. 
2049,94 48,37 54,41 Limit of series 

1640,490 1 40,81 48,37 2p 3P 0-3d 2D etc. 3/z-3/z 
1640,474 10 40,81 48,37 2p 2P0 -3d 2D etc. 3/z-5/z 
1640,332 5 40,81 48,37 2p 2P0 -3d 2D etc. 1/z-3/z 
1215,171 5 40,81 51 ,01 2p 2P 0-4d 2D etc. 3/z- 5/z, 3/z 
1215,088 2 40,81 51 ,01 2p 2P0 -4d 2D etc. 1/z-3/z 
1084,951 3 40,81 52,24 2p 2P0 -5d 2D etc. For all the transitions 
1025,280 2 40,81 52,90 2p 2P0 -6d 2D etc. indicated of this series 
992,370 1 40,81 53,30 2p 2P 0 -7d 2D etc. 3/z, 1 /z- 5/z, 3 /2 
972,118 0,7 40,81 53,56 2p 2P 0 -8d 2D etc. 
958,705 0,5 40,81 53,74 2p 2P0-9d 2D etc. 

949,335 0,3 40,81 53,87 2p 2P 0 -10d 2D etc. 
942,52 0,2 40,81 53,96 2p 2P0 -11d 2D etc. 
937,40 40,81 54,04 2p 2P0-12d 2D etc. 
933,46 40,81 54,09 2p 2P 0-13d 2D etc. 
911 ,37 40,81 54,41 Limit of series 
303,783 500 0,00 40,81 1s 2S-2p 2P 0 For all the transitions 
256,317 150 0,00 48,37 1s 2S-3p 2P0 of this series 1 / 2- 3 / 2 , 1 / 2 
243,027 70 0,00 51 ,01 is 2S-4p 2P 0 

237 ,331 35 0,00 52,24 1s 2S-5p 2P0 

234,347 20 0,00 52,90 is 2S-6p 2P0 

232,584 13 0,00 53,30 1s 2S-7p 2P 0 

231,454 8 0,00 53,56 is 2S-8p 2P 0 

230,686 5 0,00 53,74 1s 2S-9p 2P 0 

230,139 4 0,00 53,87 is 2S-10p 2P 0 

229,736 3 0,00 53,96 1s 2S-11p 2P0 

229,431 2 0,00 54,04 1s 2S-12p 2P 0 

227,83 0,00 54,41 Limit of series 
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LITHIUM, Z = 3 

Li I, ground state 1s2 2s 28 112 

Ionization potential 43487,19 cm-t; 5,391 eV 

1.., A I EH, eV I E 8 , eV I Transition J 

26877,82 8 3,37 3,83 3s 2S-3p2P 0 14-%,% 
24464,66 6 3,83 4,34 3p 2P 0-4s 2S %, %-% 
19274,78 4 3,88 4,52 3d2D-4p 2P 0 %,%-% 
18703,09 7 3,88 4,54 3d2D-4(2F 0 %, %-%,% 
17546,05 7 3,83 4,54 3p 2P 0-4d2D %, %-%,% 
13557,75 4 3,83 4,75 3p 2P 0-5s 2S %, Vz-% 
12793,31 5 3,88 4,85 3d2D-5(2F 0 %, %-%,% 
12237,67 4 3,83 4,85 3p 2P 0-5d2D %, %-%,% 
11032,09 1 3,83 4,96 3p 2P 0-6s 2S %, %-% 
10976,06 0 3,88 5,01 3d2D-6p 2P 0 %, %-%,% 
10919,07 3 3,88 5,01 3d2D-6(2F 0 %, %-%,% 
10510,60 3 3,83 5,01 3p 2P 0-6d2D %, %-%,% 
10032,81 2 3,88 5,11 3d2D-7(2F 0 %, %-%,% 
9955,09 2 3,83 5,08 3p 2P 0-7s 2S %, %-1/2 
9686,37 2 3,83 5,11 3p 2P 0-7d2D %, %-%,% 
9530,73 1 3,88 5,18 3d2D-8(2F 0 %, %-%,% 
9376,71 1 3,83 5,16 3p 2P 0-8s 2S %, 14-% 
9217,32 2 3,83 5,18 3p 2P 0-8d2D %, %-st% 
9214,61 1 3,88 5,22 3d 2D-9(2F 0 %, %-%,% 
8921,14 0 3.83 5,22 3p2P0-9d2D %, %-%,% 
8465,352 4 3,37 4,84 3s 2S- 5p 2P 0 %-%,% 
8126,378 300 1,85 3,37 2p 2P 0-3s 2S %, %-% 
7582,169 3 3,37 5,01 3s 2S-6p 2P 0 %-%,% 
7135,040 1 3,37 5,11 3s 2S-7p 2P 0 %-%,% 
6707,807 1000 0,00 1,85 2s 2S-2p 2P 0 1/2-3/2, 1/2 
6240,4 2 1 ,85 3,83 2p 2po_3p zpo 3/2. 1/2-3/2, 1/z 
6103,61 500 1,85 3,88 2p 2P0-3d 2D 3/2, 1/2-5/z, 3/z 
4971,720 50 1,85 4,34 2p 2P0-4s 2S 3/z, 1/2-1/2 
4636,0 1 1,85 4,52 2p zpo_4p zpo 3/z, 1/2-3/z, 1/z 
4602,871 100 1,85 4,54 2p 2P 0-4d 2D 3/2, 1/2-5/z, 3/2 
4602,02 1 1 ,85 4,54 2p 8po_4f 2p 3/z, 1/2-5/2, 3/z 
4273,107 10 1,85 4,75 2p 2P0-5s 2S 3/z, 1/z-1/z 
4148,4 1,85 4,84 2p zpo_5p zpo 3/2, 1/2-3/z, 1/z 
4132,598 50 1,85 4,85 2p 2P0-5d 2D 3/z, 1/2-5/z, 3/z 
3985,520 5 1,85 4,96 2p 2P0-6s 2S 3/z, 1/z-1/z 
3921 ,6 1 ,85 5,01 2p zpo_6p zpo 3/z, 1/z-3/z, 1/2 
:3915,329 25 1,85 :1,01 2p 2P0-6d 2D a;z, 1J2-s/z, 3fz 
3838,15 3 1,85 5,08 2p 2P0-1s 2S 3/z, 1/z-1/2 
3794 '7::! 10 1 ,85 5,11 2p 2P0-1d 2D s;2, 1Jz-6Jz, 3Jz 
3718,7 5 1,85 5,18 2p zpo_8d 2D 3Jz, 1/2-Sfz, 3/z 
3670,4 ;~ 1,85 5,22 2p zpo_gd 2D s;2, 1J2-r.;2, 3Jz 

3232,634 50 0,00 3,83 2s 2S-3p 2P0 1/z-3/z, 1/z 
:3195,6 3 0,00 3,88 2s 2S-3d 2D 1Jz-3f2 
2741,186 10 0,00 4,52 2s 2S-4p 2P0 1/z-3/2. 1/2 
2732,3 2 0,00 4,54 2s 2S-4d 2D lJz-3/2 
2562,305 !i 0,00 4,84 2s 2S-5p 2P 0 lJz-3/z, lJz 
2557 ,4 0,00 4,85 2s 2S-5d 2D 1/2-3/z 
2475,057 4 0,00 5,01 2s 2S-6p zpc 1/2-3/2, 1/z 
2425,414 3 0,00 5,11 2s 2S-7p 2P 0 1/z-3/2• 1/z 
2394,355 2 0,00 5,18 2s 2S-8p 2P 0 1/2.-3/2, 1/z 
2373,548 1 0,00 5,22 2s 2S-9p 2P 0 1/z-3/2, lJz 
2358,917 1 0,00 :'i.25 2s 2S-10p 2P 0 1/2-3/z. 1/z 
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Li II, ground state 1s2 18 0 

Ionization potential 610079, cm-1 ; 75,635 eV 

:1., A I EH, eV i E 8 , eV I 
I I 

Transiti-:---~------._-7 -~---

9581 ,42 
5484,7 
5037 ,8 
4881,3 
4788,8 
4677 ,7 
4671,8 
4325,7 
4156,3 
3684,1 
3305,2 
3249,8 
3199,43 
3195,8 
3155,4 
3029,1 
2952,7 
2790,39 
2767 ,0 
2730,7 
2728,4 
2674,4 
2657 ,3 
2605,1 
2551,7 
2539,4 
2508,83 
2430,0 
2410,85 
2402,3 
2383,26 
2330,0 
1756,0 
1682,4 
1653,9 
1493,7 
1420,89 
1254,6 
1198,6 
1167,0 
1132,8 
199,282 
178,015 
171 ,582 
168,741 

Li III, 

60,92 
10 59,02 
6 69,64 
3 69,37 
8 69,64 
8 69,59 
4 69,58 
3 69,37 
1 69,28 
3 68,78 
4 69,64 
5 69,64 
7 69,59 
3 69,58 
2 69,37 
2,5 69,37 
0,5 69,28 
2 69,64 
4 69,64 
5 69,59 
2 69,58 
2 68,78 
1,5 69,37 
1,5 69,37 
1 69,64 
2 69,64 
3 69,59 
1 69,37 
1 69,64 
1 69,37 
2 69,59 
1 68,78 
5 62,21 
4 62,21 
8 61 ,28 
6 61,28 
1 60,92 
1 62,21 
7 59,02 
2 61 ,28 
1 61,28 
3 0,00 
1 0,00 
1 0,00 

0,00 

62,21 
61 ,28 
72,10 
71 ,90 
72,23 
72,23 
72,23 
72,23 
72,26 
72,14 
73,39 
73,46 
73,46 
73,46 
73,29 
73,46 
73,47 
74,09 
74,12 
74,12 
74.,12 
73,41 
74,03 
74,12 
74,50 
74,52 
74,53 
74,47 
74,78 
74,52 
74,79 
74,10 
69,28 
69,59 
68,78 
69,58 
69 ,64 
72,10 
69,37 
71 ,90 
72,23 
62,21 
69,64 
72,26 
73,47 

ground state 1s 28 1;2 

2s 1S-2p 1P0 

2s 3S- 2p 3P 0 

3p 1P 0-4s 1S 
3p 3P 0-4s as 
3p 1P 0-4d 1D 
3d 1D-4j 1F 0 

3d 3D-4f apo 
3p 3P 0-4d 3D 

:ls 1S-4p lpo 
3s 3S-4p apo 

3p 1P 0-5s 1S 
3p 1P 0 -5d 1D 
;~d 1D-5j lpo 
3d 3D-5f 3F 0 

3p 3P 0-5s 3S 
3p 3P 0-5d 3D 

3s 1S-5p 1P 0 

3p 1P 0 -6s 1S 
3p 1P 0-6d 1D 
3d 1D-6j 1F 0 

3d 3D-6f apo 
3s 3S-5p 3P0 

3p 3P 0-6s 3S 
3p 3P 0-6d 3D 
3p 1P 0 -7s 1S 
3p 1P 0-7d 1D 
3d 1D-7f 1po 

3p 3P 0-7s 3S 
3p lpo_8d lD 
3p 3P 0-7d 3D 

3d 1D-8f Ipo 
3s 3S-6p apo 

2p 1P 0-3s 1S 
2p 1P 0-3d 1D 
2p 3P 0-3s as 
2p apo_3d 3D 

2s 1S-3p 1P0 

2p 1P 0-4s 1S 
2s 3S-3p 3P0 

2p 3P 0-4s 3S 
2p 3P 0 -4d 3D 
1s2 1S-2p lpo 
1s2 1S-3p lpo 
1s2 1S-4p lpo 
1s2 1S-5p lpo 

Ionization potential 987657,8 cm-t; 122,446 eV 
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A., A 

729,1 
540,0 

I Transition EH. eV I E 8 , eV I 
---~------

91,94 
91,94 

108,84 
114 ,79 

2p 2P 0-3d 2D 
2p 2P 0-3d 2D 

0-1 
1-2. J. 0 
1-0 

2, 1, 0-l 
1-2 
2-3 

3, 2, 1-4, :1, 2 
2 , 1 , 0-3 , 2 , 1 

0-1 
1-2. 1, 0 

1-0 
1-2 
2-3 

3, 2, 1-4, 3, 2 
2, 1, 0-1 
2 , 1 , 0-3 , 2 , 1 

0-1 
1-0 
1-2 
2-3 

3, 2, 1-4, :i, 2 
1-2' 1, 0 

2, 1, 0-1 
2 , 1 , 0-3 , 2 , 1 

1-0 
1-2 
2-3 

2, 1, 0-1 
1-2 

2 • 1 , o-:3 . 2 , 1 

2-3 
1-2, 1, 0 
1-0 
1-2 

2, 1, 0-1 
2 , 1 ' 0-3 , 2 ' 1 

0-1 
1-0 
1-2' t' 0 

2, 1' 0-1 

2, 1' 0-3, 2' 1 
0-1 
0-1 
0-1 
0-1 

J 



A, A I I EH, eV l E 8, eV I Transition J 
I 

482,1 91,94 117,55 2p 2P0-5d 2D 3/2, 1/2-5/2, 3/2 
455,6 91,94 119,05 2p 2P0-6d 2D 3/2, 1/2-5/2, 3/2 
441,0 91,94 119,95 2p 2P 0-7d 2D ~/l, 1/2-5/2, 3/~ 

135,02 0,00 91,94 is 2S-2p 2P 0 1/2-3/2, 1/2 
113,93 0,00 108,84 is 2S-3p 2P 0 1/2-3/2, 1/2 
108,01 0,00 114,79 1s 2S-4p 3P 0 1/2-3/2, 1/2 
105,49 0,00 117,55 1s 2S-5p 2P 0 1/2-3/2, 1/2 
104 ,17 0,00 119,05 1s 2S-6p 2P 0 1/2-3/2, 1/2 

103,40 0,00 119,95 1s 2S-7p 2P 0 1/2-3/2, 1/2 
102,86 0,00 120,53 1s 2S-8p 2Pc 1/2-3/2. 1/2 
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CARBON, Z = 6 

C I. ground state 1s2 2 s 2 2p2 3 Po 

Ionization potential 90820,42 cm-1; 11,269 eV 

I I ! 
J ~--~----~-L~_:'~a· eV ~----····Transition --------------------------

25842,20 
25833,66 
25706,03 
25697,56 
22906,56 
21295,27 
21259,89 
21211,55 
21191,41 
21023,13 
19721,99 
18926,54 
18844,42 
18320,67 
18221,12 
18139,80 
18034,86 
18030.47 
17966,12 
17959,24 
17918,38 
17826,33 

17814,03 
17768,94 
17637,38 
17505,64 
17455,97 
17448,60 

17338,56 
17323,51 
17274,99 
17234,48 
16890,38 
16021,64 
16004,81 
14782,98 
14637,03 
14$42,50 
14442,24 
14429,03 
14421"1.12 

14403,25 
14399,65 
13765,29 
13743,93 
13741,86 

13705,41 
13697,81 
13581,35 
13559,66 

1 

1 
1 
7 
1 
8 
2 
4 
8 

23 
3 
2 
8 
8 

13 
5 
2 
2 
3 
4 
4 

3 
3 
3 
3 
2 

11 

10 
2 
3 
2 

so 
3 
2 
4 
2 

179 
13 
12 
61 
16 
38 

1 
3 
1 
1 
6 
5 

12 

8,85 
8,85 
8,85 

8,85 
9,17 
9,83 
9,83 
9,83 
9,83 
9,17 
9,00 
9,76 
9,76 
9,74 
9,74 
8,65 
8,64 
8,64 
8,64 
8,64 
9,33 
9,71 

9,71 
9,71 
9,71 
9,70 
9,70 
9,00 
9,70 
9,70 
9,70 
9,70 
9,00 
9,63 
9,63 
8,85 
8,85 
7,68 
8,85 
8,85 
8,85 
8,85 
8,85 
7,95 
7,95 
7,95 
7,95 
7,95 
8,77 
8,77 

9,33 
9,33 
9,33 

9,33 
9,71 

10,42 
10,42 
10,42 
10,42 
9,76 
9,63 

10,42 
10,42 
10,42 
10,42 
9,33 
9,33 
9,33 
9,33 
9,33 

10,02 
10,41 

10,41 
10,41 
10,42 
10,41 
10,41 

9,71 

10,42 
10,42 
10,42 
10,42 
9,74 

10,41 
10,41 
9,69 
9,70 
8,54 
9,71 
9,71 
9,71 
9,71 
9,71 
8,85 
8,85 
8,85 
8,85 
8,85 
9,68 
9,68 

3P, 3p _ 2p3 iJpO 

3p 3p _ 2p3 3p0 

3p 3p _ 2p3 3p0 

3p 3p _ 2p3 3p0 

3p 1S -4s 1P 0 

3d3P 0 - 4( D(21~) 
3d 3P 0-4(D(21/z) 
3d 3P 0-4(D(1lf2) 
3d3P 0- 4(D(1 1/2) 
3p 1S- 3d 1P 0 

3p 1D-3d 1D0 

3d 1P 0-4(D(21.1.) 
3d 1P 0 -4(D(1 ;~) 
3d 1F 0- 4(G(31/2) 
3d 1F0-4(G(41~) 
3p 3D_ 2p3 3p0 

3p 3D_ 2p3 3pO 

3p3D- 2p33po 

3p 3D_ 2p3 3pO 

3p 3D_ 2p3 3pO 

2p3 3p0 _ 4p 3D 

3d3D0- 4( F(31/z) 

3d 3D0-4( F(21/z) 
3d 3D 0 - 4( F(2lf2) 
3d 3D0- 4(G(31/z) 
3d 3F 0-4(G(3%) 
3d3 F 0 - 4( F(3%) 
3p 1D-4s 1P 0 

3d 3F0-4{G(41~) 
3d 3F 0-4{G(3%) 
3d 3F 0- 4(G(3%) 
3p 3F 0-4(G(4%) 
3d 1D-3d 1F 0 

3d 1D0 -4( F(2%) 
3d 1D 0 - 4( F(31~) 
3p 3P-4s 3P 0 

3p 3P-3d3F 0 

3s 1P 0-3p 1P 
3p 3P-3d3D0 

3p 3P-3d3D0 

3p 3P-3d3D0 

3p 3P-3d3D0 

3p 3P-3d3D0 
2p3 3Do _ 3p 3p 

2p3 3Do _ 3p 3p 

2p3 3Do _ 3p 3p 

2p3 3Do _ 3p 3p 

2p3 3DO _ 3p 3p 

3p 3S- 4s 3P 0 

3p 3S -4s 3P 0 

2-1 
2-2 
1-1 

1-2 
0-1 
1-2 
2-3, 2 
0-1 
1-2, 1 
0-1 
1-2 
1-2 
1-2, 1 
3-4, 3 
3-4 
3-2 
2-1 
2-2 
1-1 
1-0 
2-3 

3-4, 3 
2-3, 2 
1-2 
3-4, 3 
3-4, 3 
2-3 
2-1 

4-5, 4 
3-4, 3 
2-3 
3-4 
2-3 
2-3, 2 
2-3 
2-2 
2-3 
1-1 
2-2 
1-1 
2-3 
0-1 
1-2 
1-0 
2-1 
1-1 
2-2 
3-2 
1-0 
1-1 
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1.-,A I EH, eV I 
I 

EB, eV I Transition J 

13502,27 20 8,77 9,69 3p 3S- 4s 3P 0 1-2 

12614,10 26 8,65 9,83 3p 3P-3d 3P 0 2-2 

12601,48 8 8,85 9,83 3p3P-3d3P 0 2-1 

12581,59 6 8,85 9,83 3p 3P-3d3P 0 1-2 

12569,04 5 8,85 9,83 3p 3P-'11 3P 0 1-1 

12562,12 6 8,85 9,83 3p 3P-3d3P 0 1-0 

12549,48 5 8,85 9,83 3p 3P-3d3P 0 0-1 
11895,75 30 8,65 9,69 3p 3D-4s 3P 0 3-2 
11892,91 17 8,64 9,68 3p 3D-4s 3P 0 2-1 
11879,59 8 8,64 9,68 3p 3D-4s 3P 0 1-0 
11862,99 5 8,64 9,6S 3p 3D-4s 3P 0 1-1 

11848,73 6 8,64 9,69 3p 3D-4s 3P 0 1-2 

11801,08 7 8,65 9, 70 3p 3D-3d 3F 0 3-3 
11777,54 11 8,64 9,69 3p 3D-3d 3F 0 2-2 
11754,76 114 8,64 9,70 3p 3D-3d3F 0 2-3 
11753,32 142 8,65 9,70 3p 3D-3d 3F 0 3-4 

11748,22 82 8,64 9,69 3p 3D-3d3F 0 1-2 
11674,14 7 8,65 9,71 3p 3D-3d 3D0 3-2 
11669,63 24 8,77 9,83 3p 3S- 3d 3P 0 1-2 
11659,68 47 8,65 9,71 3p 3D-3d 3D0 3-3 
11658,85 13 8,77 9,83 3p 3S- 3d 3P 0 1-1 
11652,91 5 8,77 9,83 3p 3S-3d3P 0 1-0 
11647,99 5 8,64 9,71 3p 3D-3d3D0 2-1 
11628,83 23 8,64 9,71 3p 3D-3d 3D0 2-2 
11619,29 12 8,64 9, 71 3p 3D-3d3D0 1-1 
11330,285 6 8,54 9,63 3p 1P-3d 1D0 1-2 
10753,985 2 7,49 8,64 3s 3P 0 -3p 3D 2-1 
10729,533 6 7,49 8,64 3s 3P 0 -3p 3D 2-2 
10707,333 6 7,48 8,64 3s 3P 0 -3p 3D 1-1 

10691,250 10 7,49 8,65 3s 3P 0 -3p 3D 2-3 
10685,345 6 7,48 8,64 3s 3P 0 -3p 3D 0-1 
10683,082 8 7,48 8,64 3s 3P 0 -3p 3D 1-2 
10541,226 4 8,54 9, 71 3p 1P-4s 1P 0 1-1 
10123,871 6 8,54 9,76 3p 1P -3d 1P 0 1-1 
9658,44 10 7 ,49 8,77 3s apo_3p as 2-1 
9620,80 9 7 ,48 8,77 3s apo_3p as 1-1 
9603,03 7 7,48 8,77 3s apo_3p as 0-1 
9405,73 16 7 ,68 9,00 3s tpo_3p lD 1-2 

9182,83 4 9,00 10,35 3p 1D-4d 1D 0 2-2 
9111,80 10 7 ,49 8,85 3s apo_3p ap 2-1 
9094,83 12 7 ,49 8,85 3s apo_3p ap 2-2 
9088,51 H 7 ,48 8,85 3s apo_3p ap 1-0 
9078,28 8 7 ,48 8,85 3s apo_3p ap 1-1 

9062,47 8 7 ,48 8,85 3s apo_3p ap 0-1 
9061 ,43 9 7 ,48 8,85 3s apo_3p ap 1-2 
8960,75 2 9,33 10,71 2p3 3P 0-,-5/ F (21/2) 2-3 
8904,34 2 9,33 10,72 2p3 ap 0-5/ D (21/2) 2-3 
8903,20 9,33 10,72 2p3 3P0 -ll/ D (21/2) 1-2 

8890,67 2 9,33 10,72 2p3 3P 0-5/ D (11/2) 1-2 
8873,39 3 9,00 10,40 3p 1D-5s 1P 0 2-1 
8753,08 3 9,00 10,42 3p 1D-4d 1P 0 2-1 
8536,26 1 9,33 10,78 2p3 apo_6p an 1-2 
3510,45 1 9,33 10,79 2pa apo_6p 3D 2 'J -v 

8430,88 1 9,33 10,80 2p3 apo_fjp ap 2-2 
8335,15 13 7 ,68 9,17 3s 1po_3p 1S 1-0 
8083,89 5 8,85 10,38 3p 3P-5s 3P0 2-1 
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I 

E 8, eV I A, A I EH, eV I Transition J 

8078,48 4 8,85 10,38 :-ip 3P-5s apo 1-0 
8070,42 3 8,85 10,38 3p 3P-5s 3P 0 1-1 
8062,36 3 8,85 10,38 3p 3P-5s 3P0 0-1 
8058,62 8 8,85 10,39 :3p 3P-5s apo 2-2 
8045,33 4 8,85 10,39 :3p 3P-5s apo 1-2 
8021,26 3 8,85 10,40 3p 3P-4d 3D 0 2-3 
8018,56 1 8,85 10,39 3p 3P-4d 3D 0 0-1 

7993,42 3 9,33 10,88 2p3 3P 0-6/ F (21/z) 2-3, 2 
7992,53 0 9,33 10,88 2p3 8P 0-6j F (21/z) 1-2 
7987 ,89 2 9,17 10,72 3p 1S-5d 1P 0 0-1 
7952,19 3 9,33 10,89 2p3 8P 0-6j D (21/z) 2-3, 2 
7951,35 1 9,33 10,89 2p3 8P0 -6j D (21/z) 1-2 

7944,60 3 9,33 10,89 2p3 3P 0-6/ D (.11/z) 1-2, 1 
7860,89 8 8,85 10,43 3p 3P-4d 3P 0 2-2 
7852,86 4 8,85 10,43 3p 3P-4d apo 2-1 
7848,25 4 8,85 10,43 3p 3P-4d 3P 0 1-2 
7840,28 2 8,85 10,43 3p 3P-4d 3P 0 1-1 

7837,11 3 8,85 10,43 3p 3P-4d 3P 0 1-0 
7832,63 3 8,85 10,43 3p 3P-4d 3P0 0-1 
7692,50 2 8,77 10,38 ap 3S-5s apo 1-0 
7685,20 4 8,77 10,38 ;~p 3S-5s apo 1-1 
7662,43 5 8,77 10,39 3p 3S-5s apo l-2 

7505,67 1 9,33 10,98 2p3 3P 0-7/ F (21/2) 2-3,2 
7483,44 3 8,77 10,43 3p 3S-4d 3P 0 t-2 
7476,18 2 8,77 10,43 3p 3S-4d 3P0 1-1 
7473,30 1 8,77 10,43 3p 3S-4d 3P0 1-0 
7470,09 I 9,33 10,99 2p3 3P 0-7j D (21/2) 2-3,2 

7465,45 1 9,33 1.0,99 2p3 apo_7j D (11/2) 1-2, 1 
7364,73 3 9,00 10,69 3p 1D-.'Jd 1D0 2-2 
7286,11 0 9,00 10,70 3p 1D-6s 8P 0 2-1 
7241,32 2 9,00 10,71 3p 1D-6s 1P0 2-1 
7224,24 1 9,00 10,72 3p 1D-5d 1r 2 .. -.:> 

7216,03 0 9,17 10,89 3p 1S-6d 1P 0 0-1 
7202,26 2 9,00 10,72 3p 1D-5d 1P0 2-'1 
7132 ,11 1 8,65 10,38 :~p 3D-4d ape 3-3 
7122,20 1 8,64 10,38 ;{p 3D-4d spo 2-2 
7119,67 7 8,64 10,38 3p 8D-5s 3P 0 2-1 

7116,99 8 8,65 10,39 3p 3D-5s apo 3-2 
7115,19 9 { 8,64 10,38 3p 3D-5s 3P 0 1-0 

8,64 10,38 3p ~D-4d ape 2-3 
7113 ,18 9 8,65 10,38 3p 3D-4d spa 3-4 
7111,48 7 8,64 10,38 3p 3D-4d 3r 1-2 

7108,94 3 8,64 10,38 3p 8D-5s 3P0 1-1 
7100,12 5 8,64 10,39 3p 3D-5s 8P0 2-2 
7093,25 3 8,65 10,39 3p 3D-4d 3D 0 3-2 
7087 ,83 4 8,65 10,40 3p 3D-4d 3D0 3-3 
7085,51 0 8,64 10,39 3p 3D-4d 3D0 2-1 

7076,48 2 8,64 10,39 3p 3D-4d 8D 0 2-2 
7074,86 1 8,64 10,39 3p 3D-4d 8D 0 1-1 
7056,87 0 8,64 10,38 3p3D-Ss1p 0 2-1 
6962,31 0 8,65 10,43 3p 3D-4d 3P 0 3-2 
6828,12 6 8,54 10,35 3p 1P-4d 1D 0 1-2 
6711,29 1 8,54 10,38 3p 1P-5s 3P0 1-1 
6688,79 4 8,85 10,70 3p 3P-6s 3P 0 :!-1 
6683,95 4 8,85 10,70 3p 3P-6s 3P 0 1-0 
6674,11 4 8,85 10,70 3p 3P-6s 3 P 0 0-i 
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6671,84 5 8,85 '10,71 3p aP-6s ape 2-2 
6663,04 4 8,85 10,71 3p aP-5d ane 2-2 
6662,73 3 8,85 10,71 3p aP-6s ape 1-2 
6655,51 6 8,54 10,40 3p 1P-5s 1P 0 1-1 
6654,61 3 9,00 10,86 3p 1D-6d 1Dc 2-2 
6653,95 1 8,85 10,71 3p aP-5d ano 1-2 
6617,23 0 9,00 10,87 3p 1D-1s apo 2-f 
6611,35 4 8,85 10,72 3p aP-5d apo 2-2 
6605,79 1 8,85 10,73 3p aP-5d apo 2-1 
6602,42 2 8,85 10,72 3p aP-5d apo 1-2 
6596,85 1 8,85 10,73 3p 3P-5d apo 1-1 
6595,24 1 8,85 10,73 3p 3P-5d apo 1-0 
6591,45 1 8,85 10,73 3p 3P-5d spa 0-1 
6587 ,61 8 8,54 10,42 3p 1P-4d 1P 0 1-1 
6586,27 2 9,00 10,88 3p 1D-7s 1Pe 2-1 
6578,77 2 9,00 10,89 3p 1D-6d 1F" :!-3 
6568,71 2 9,00 10,89 3p 1D-6d 1Pe 2-1 
6417 ,54 2 8,77 10,70 3p 3S-6s ape 1-0 
6413,55 3 8,77 10,70 3p as-6s 8P0 1-1 
6397 ,98 5 8,77 10,71 3p 3S-6s ape 1-2 
6389,87 2 8,77 10,71 3p 3S-5d 3DD 1-2 
6378,79 0 8,77 10,71 3p 3S-6s 1P0 1-1 
6342,32 2 8,77 10,72 3p 3S-5d 3P0 1-2 
6337,20 1 8,77 10,73 3p 3S-5d ape 1-1 
6335,70 0 8,77 10,73 3p 3S-5d 3P 0 1-0 
6292,37 2 9,00 10,97 3p 1D-1d 1D 0 2-2 
6242,70 1 9,00 10,99 3p 1D-1d 1F" 2-3 
6237 ,27 1 9,00 10,99 3p 1D-1d 1Pe 2-1 
6120,82 2 8,85 10,87 3p 3P-1s spo 2-1 
6115,85 2 8,85 10,87 3p 3P-1s 3P0 1-0 
6113,15 1 8,85 10,87 3p 3P-1s 3P0 1-1 
6108,53 2 8,85 10,87 3p 3P-1s spa 0-1 
6107,65 1 8,85 10,88 3p 3P-1s 3 P 0 2-2 
6100,46 4 8,85 10,88 3p aP-6d 3D 2-2 
6100,03 2 8,85 10,88 3p 3P-1s 3P 0 1-2 
6098,92 1 8,85 10,88 3p 3P-6d 3D 0 2-3 
6094,00 0 8,85 10,88 3p 3P-7s 1Pa 2-1 
6092,84 1 8,85 10,88 3p 3P-6d 3D0 1-2 
6086,69 0 8,85 10,88 3p 3P-1s 1P 0 1-1 
6079,77 1 9,00 11,04 3p 1D-8d 1D0 2-2 
6078,40 2 8,85 10,89 3p 8P-6d spa 2-2 
6070,83 1 8,85 10,89 3p 3P-6d spa 1-2 
6068,25 0 8,64 10,69 3p 3D-5dlDa 2-2 
6062,09 0 8,85 10,89 3p 3P-6d 3P 0 0-1 
6044,79 0 9,00 11,05 3p 1D-9s 1Pa 2-1 
6042,46 1 9,00 11,05 3p 1D-8d 1F" 2-3 
6039,17 0 9,00 11,05 3p 1D-8d 1P0 2-1 
6019,87 0 8,64 10,70 3p 3D-5d 3F" 2-2 
6016,45 6 8,64 10,70 3p BD-5d3F" 2-3 
6014,85 9 8,64 10,70 3p 3D-6s 3Pa 2-1 
6013,22 10 { 8,65 10,71 3p 3D-6s 3Pa 3-2 

8,65 10,70 3p 8D-5d3F" 3-4 
6012,24 5 8,64 10,70 3p 3D-5d 3F" 1-2 
6010,68 7 8,64 10,70 3p 3D-6s spa 1-0 
6007,18 6 8,64 10,70 3p 3D-6s spa 1-1 

6006,03 9 8,65 10,71 3p 3D-5d 3D0 3-2 
6003,67 1 8,64 10,71 3p 3D-5d 3D0 2-1 
6002,98 4 8,65 10,71 3p 3D-5d 3D0 3-3 
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6001 ,13 8 8,64 10,71 3p 3D-6s 3P 0 2-2 5996,06 2 8,64 10,71 3p 3D-5d 3fl 0 1-1 5989,40 1 7,95 10,02 2p3 3Do-4p 3D 2-1 
5989,03 2 7,95 10,02 2p3 3Do-4p 3D 1-1 5984,26 3 8,64 10,71 3p 3fl-6s tpo 2~1 
5982,67 2 7,95 10.02 2p3 3Do-4p 3D 2-2 5982,27 0 7,95 10,02 2p3 3D 0-4p3 D 1-2 5981,22 1 7,95 10,02 2p3 3Do-4p jD 3-2 
5972,59 0 8.64 10,72 3p 3D-5d lpe 2-3 5970,73 0 7,95 10,02 2p3 3Do-4p3D 2-3 5969,33 4 7,95 10,02 2p3 3fl0 -4p an 3-3 5963,99 4 8,65 10,72 3p 3D-5d 3P0 3-2 5952,13 2 8,64 10,72 3p 3D-5d 3P0 2-2 5950,04 1 8,64 10,72 3p 3D-5d 1P 0 2-1 5947 ,61 1 8,64 10,73 3p 3D-5d 3P 0 2-1 5943,39 0 9,00 11 ,09 i)p 1D-9d 1D 0 2-2 
5940,10 0 8,64 10,73 3p 3D-5d 3P0 1--1 
5912,58 0 9,00 11,10 3p 1D-9d lpe 2-3 
5892,00 1 8,77 10,87 3p 3S-7s 3P0 1-0 
5889,52 2 8,77 10,87 3p 3S-7s 3P 0 1-1 
5877 ,31 2 8,77 10,88 3p 3S-7s 3P0 1-2 
5870,66 3 8,77 10,88 3p 3S-6d 3D0 1-2 
5864,95 0 8,77 10,88 3p 3S-7s 1P0 1-1 
5850,25 0 8, 77 10,89 3p3P-7cfD0 1-2 
5846,35 0 8,77 10,89 3p 3S-6d 3P0 1-1 
5824,64 1 8,85 10,98 3p 3P-8s 3P0 2-1 
5819,50 1 8,85 10,98 3p 3P-8s 3P0 1-0 
5817,70 0 8,85 10,98 3p 3P-8s 3P0 1-1 
5813,51 1 8.85 10,98 3p 3P-8s 3P 0 0-1 
5805,80 3 8,85 10,98 { 3p3P-7cfD0 2-2 

8,85 10,98 3p3P-8s3Po 1-2 
5805,19 4 7 ,95 10,08 2p3 ano-4p ap 1-0 
5800,59 () 7 ,95 10,08 2p3 ano-4p ap 2-1 
5800,23 3 7 ,95 10,08 2p3 ano-4p ap 1-1 
5798,90 0 8,85 10,98 3p 3P-7d 3D0 1-2 
5794,46 3 7 ,95 10,08 2p3 ano-4p 3p 2-2 
5793,12 7 7 ,95 10,08 2p3 3fl0-4p 3p 3-2 
5720,78 2 8,54 10,70 3p 1P-6s 3P0 1-1 
5693,11 3 8,54 10,71 3p 1P-6s 1P 0 1-1 
5668,96 7 8,54 10,72 3p 1P-5d 1P 0 1-1 
5629,93 1 8.85 11,05 3p 3P-8d 3D 0 2-2 
5676,49 0 8, 77 10,98 3p3S -8s3Po 1-0 
5674,81 0 8, 77 10,98 3p3S-8s 3po 1-1 
5603,73 0 8,77 10,98 3p ~S-8s apo 1-2 
5597 ,30 1 8,77 10,98 3p as-7d ano 1-2 
S553,17 1 8,6/1 10,87 3p aD-6d ape 2-3 
5551,59 5 8,64 10,87 3p 3D-7s apo 2-1 
5551 ,03 2 8,65 10,88 3p aD-7s apo 3-2 
5548,90 1 8,65 10,87 3p aD-6d ape 3-4 
5548,24 0 8,64 10,87 3p aD-6d ape 1-2 
5547 ,27 3 8,64 10,87 3p aD-7s 3P0 1-0 
5545,07 6 { 8,64 10,87 3p 3D-7s 3P0 1-1 

8,65 10,88 3p an-6d ano 3-2 
5543,82 0 8,65 10,88 3p 3D-6d 3D0 3-3 
5540,76 2 8,64 10,88 3p aD-7s 3P 0 2-2 
5534,81 1 8,64 10,88 3p 3D-6d 3D0 2-2 
5529,78 1 8,64 10,88 3p 3D-7s 1P 0 2-1 
5526,84 2 8,65 10,89 3p aD-6d apo 3-2 
5516.64 0 8,64 10,89 3p 3D-6d apo 2-2 
5515,69 0 8,85 11,10 3p3P-9cfD0 2-2 
5380,34 10 7 ,68 9,99 3s lpo_4R lp 1-1 
5317,46 1 7,68 10,02 3s1Po-4p3D 1-1 
.5306,84 2 8,64 10,98 3p 3D-8s ape 2-1 
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5306,32 0 8,65 10,98 3p 3D-8s apo 3-2 
5302,35 1 8,64 10,98 3p 3D-8s 3P0 1-0 
5300,84 1 8,64 10,98 3p 3D-8s 3P0 1-1 
5300,55 3 8,65 '10,99 3p 3D-7d 3D0 3-2 
5300,12 1 8,54 10,87 3p 1P>-7s 3P 0 1-1 
5296,93 0 8,64 10,98 3p 3D-8s 3P" 2-2 
5291 ,22 1 8,64 10,99 3p 3D-7d 3D 0 2-2 
5288,32 0 8,64 10,98 3p 3D-8s 1P0 2-1 
5280,24 2 8,54 10,88 3p 1P-7s 1P 0 1-1 
5268,96 4 8,54 10,89 3p 1P-6d 1Pa 1-1 
5159,92 1 8,64 11,04 3p3D-9s3pO 2-1 
5155,29 1 8,64 l1,04 3p3D-9s3pO 1-0 
5153,57 2 8,65 11,05 3p 3D-8d 3D0 :3-2 
5089,63 0 8,54 10,97 3p 1P-7d 1D0 1-2 
5076.59 1 8,54 10,98 3p 1P-8s 3P0 1-1 
5064,15 0 8,64 11,09 3p3D-10s3po 2-1 
5059,66 0 8,54 10,98 3p 1P-8s 1P 0 1-1 
5057 ,68 0 8,65 11,10 3p 3D-9d 3D0 3-2 
5053,52 2 8,54 10,99 3p 1P-7d 1P 0 1-1 
5052,17 8 7 ,68 10,14 3s 1P0-4p 1D 1-2 
5041,80 6 7 ,95 10,41 2p3 3D0-4/ F (21/2) 2-3, 2 
5041,48 6 7,95 10,41 2p3 3D0-4/ F (21/2) 1-2 
5040,13 4 7 ,95 10•,41 2p3 3D0-4/ F (31/ 2) 2-3 
5039 ,o7 7 7 ,95 10,41 2p3 3D0-4/ F (31/z) 3-4, 3 
5024,92 3 7 ,95 10,42 2p3 3D0-4/ G (31/ 2) 2-3 
5023,85 7 7 ,95 10,42 2p3 3D0-4/ G (31/2) 3-4, 3 
5018,06 2 7 ,95 '10,42 2p3 3D0-4/ D (21/2) 2-3 2 
5017 ,76 1 7 ,95 10,42 2p3 3D0-4/ D (21/2) 1-2 1 

5017,09 3 7 ,95 10,42 2p3 3D0-4/ D (21/ 2) 3-3, 2 
5012,28 2 7 ,95 10,42 2pa aDo-4/ D (11/2) 2-2. 1 
5012,00 2 7 ,95 10,42 2p3 3D0-4f D (11/z) 1-2, 1 
4991,41 0 8,65 11,13 · 3p3D-lOcfD0 3-2 
4943,58 0 8,65 11,15 3p3D-llrfD0 3-2 
4942,02 0 8,54 11,04 3plP-9s3Po 1-1 
4932,05 8 7 ,68 10,20 3slP0 -4p 1S 1-0 
4926,40 0 8,54 11,05 3p 1P-9s 1P0 1-1 
4922,68 1 8,54 11.05 3n 1P-8rl 1P0 1-1 
4898,63 1 7,49 10.02 3s3Po-4p3D 2-2 
4893,43 0 7,48 10.02 3s3Po-4p3D 1-i 
4890,65 2 7.49 10,02 3s 3p0 -4o 3D 2-3 
4888,91 1 7,48 10,02 38 3P 0-4R3D 1-2; 0-1 
4836,76 0 8,54 11,10 3plp_g;j Po 1-1 
4826,80 3 7 ,49 10,06 3s 3P0-4p 3S 2-1 
4817,37 4 7 ,48 10,06 3s 3P0-4p 3S ~.-1 

4812,92 2 7 ,48 10,06 3s 3P0-4p 3S 0-1 
4796,08 0 7,95 10,53 2pa sDo-5p aD 2-1 
4795,88 0 7 ,95 10,53 2ps sDo-5p aD 1-1 
4792,65 0 7 ,95 10,53 2ps aDo -5p aD 2-2 
4791,71 0 7,95 10,53 2ps aDo-5p aD 3-2 
4783,80 1 7 ,95 10,54 2pa aDo -5p aD 3-3 
4775,91 6 7 ,49 10,08 3s apo_4p ap 2-1 
4771,75 8 7,49 10,08 3s apo_4p ap 2-2 
4770,03 5 7,48 10,08 3s spo_4p ap 1-0 
4766,68 4 7,48 10,08 3s apo_4p ap 1-1 
4762,54 5 7,48 10,08 3s apo_4p ap 1-2 
4762,31 5 7,48 10,08 3s apo_4p ap 0-1 
4742,57 2 7 ,95 10,56 2p3 sno-5p ap 1-0 
4738,47 3 7 ,95 10,57 2p3 8D0-5p ap 2-1 
4738,21 1 7 ,95 10,57 2p3 ano-5p ap 1-1 
4735,17 2 7 ,95 10,57 2p3 3D0-5p sp 2-2 
4734,26 5 7 ,95 10,57 2p3 3D0-5p ap 3-2 
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4478,83 4 7 ,95 10,72 2p3 3D0 -5/ F (21/z) 2-3, 2 
4478,59 4 7 ,95 10,72 2p3 3D 0-5j F (21/2) 1-2 
,l,478,32 2 7 ,95 10,72 2p3 3D 0-5/ F (31/2) 2-3 

4477 ,47 4 7 ,95 10,72 2p3 3D 0-5j F (31/z) 3-4, 3 
4467 ,31 2 7 ,95 10,72 2p3 3D 0-5f G (31/z) 2-3 
4466,48 5 7 ,95 10,72 2p3 3D 0-5( G (31/2) 3-4, 3 
4464,68 2 7 ,95 10,72 2p3 3D 0-5j D (21/2) 2-3, 2 
4464,45 1 7 ,95 10,72 2p3 3D 0-5j D (21/2) 1-2 
4463,89 2 7,95 10,72 2p3 3D 0-5j D (21/2) 3=3. 2 
4461 ,50 1 7 ,95 10,72 2p3 3D 0-5j D (11/2) 2-2, 1 
4461,30 1 7,95 10,72 2p3 3D 0 -5/ D (11 /2) 1-2, 1 
4371 ,37 6 7 ,68 10,52 3s 1po_5p 1p 1-1 
4355,41 1 7 ,68 10,53 3s 1P 0 -5p 3fl 1-1 
4348,97 1 7 ,95 10,80 2p3 ano-6p ap 1-0 
4344,31 1 7 ,95 10,80 2p3 ano-6p ap 2-1 
4344,11 0 7 ,95 10,80 2p3 ano-6p ap 1-1 
4342,40 0 7 ,95 10,80 2p3 ano-6p ap 2-2 
4341 ,64 2 7 ,95 10,80 2p3 ano-6p ap 3-2 
4269,02 6 7 ,68 10,59 ;~s 1po_5p lfl 1-2 
4228,33 5 7 ,68 10,62 3s 1P 0 -5p 1S 1-0 
4223,36 3 7 ,95 10,88 2p3 3D0 -6/ F (21 /2) 2-3, 2 

4223,16 4 f 7,95 10,88 2p3 3D 0-6f F (21/z) 1-2 
' 7 ,95 10,88 2p3 3D 0-6j F (31/2) 2-3 

4222,47 3 7 ,95 10,88 2p3 3D 0 -6/ F (31 /2) 3-4, 3 
4213,07 2 7 ,9.1 10,89 2p3 3D 0-6/ G (31/2) 2-3 
4212,33 4 7 ,95 10,89 2p3 3D 0-6j G (31/2) 3-4, 3 
4211,82 2 7 ,95 10,89 2p3 3D0-6/ D (21/2) 2-3, 2 
4211,61 1 7 ,95 10,89 2p3 3D 0-6j D (21/2) 1-2 
4211 ,12 2 7 ,95 10,89 2p3 3D 0 -6/ D (21 / 2) 3-3, 2 
4209,91 0 7 ,95 10,89 2p3 an°-6j D (P/2) 2-2, 1 
4209,71 0 7,95 10,89 2p3 3D0-6/ D (11/2) 1-2, 1 
4153,37 0 7 ,95 10,93 2p3 ano-7p ap 1-0 
4147 ,98 1 7 ,95 10,93 2p3 ano-7p ap 2-1 
4146,97 0 7 ,95 10,93 2p3 ano-7p ap 2-2 
4146,26 2 7 ,95 10,93 2pa ano-7p ap 3-2 
4083,16 1 7 ,95 10,98 2p3 aD 0-7j F (21/2) 2-3, 2 
4082,98 1 7,95 10,98 2pa aD 0-7j F (21/2) 1-2 
4082 ,'!0 1 7 ,95 10,98 2pa aD 0 -7j F (31/2) 3-4, 3 

4073,33 1 7 ,95 10,99 2p3 aD 0-7f G (31/2) 2-3 
4072,64 3 7 ,95 10,99 2p3 aD 0-7j G (31/2) 3-4 
4070,97 2 7,49 10,53 3s 3P 0-5p an 2-2 
4066,75 2 7 ,48 10,53 3s 3P 0 -5p 3D 1-1 
4065,25 4 7 ,49 10,54 3s 3P 0 -5p 3D 2-3 
4064,27 3 7 ,48 10,53 3s 3P 0 -5p 3D 1-2 
4063,58 2 7 ,48 10,53 3s 3P 0 -5p an 0-1 
4033,23 0 7 ,95 11,02 2p3 ano-8p ap 3-2 
4031,80 3 7 ,49 10,57 3s apo_,)p ap 2-1 
4029,41 4 7,49 10,57 3s apo_5p ap 2-2 

4028,36 2 7,48 10,56 3s apo_5p ap 1-0 
4025,22 1 7 ,48 10,57 3s apo_5p ap 1-1 
4022,84 3 7,48 10,57 3s apo_5p ap 1-2 
4022,12 2 7,48 10,57 3s apo_5p ap 0-1 
4009,93 4 7 ,68 10,77 3s 1po_6p 1p 1-1 

4002.98 2 7 ,68 10,78 3s 1P 0-6p 3D 1-1 
3997,14 1 7 ,95 11,05 2p3 3D 0 -Sf F (21/2) 2-3, 2 

3996,97 0 7,95 11,05 2p3 3D 0-8f F (21/2) 1-2 
3996,49 0 7 ,95 11,05 2p3 3D 0-8/ F (31/2) 3-4, 3 
3986,88 1 7 ,95 11 ,06 2p3 3D 0 -8j G (31/z) 3-4, 3 
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3961,40 3 7 ,68 10,81 3s 1P 0-6p 1D 1-2 
3942,22 3 7 ,68 10,82 3s 1P 0-6p 1S 1-0 
3833,35 3 7 ,68 10,91 3s I!'o-7p Ip 1-1 
3828,85 2 7 ,68 10,92 3s 1P 0-1p 3D 1-l 
3804,31 2 7 ,68 10,94 3s 1P 0-7p 1D 1-2 

3793,68 2 7 ,68 10,95 3s 1P 0-1p 1S 1-0 
3763,96 0 7,48 10,77 3s3Po-6ptP 1-1 
3762,25 2 7 ,49 10,78 3s 3P0-6p 3D 2-2 
3757,84 1 7 ,48 10,78 3s 3P 0-6p 3D 1-1 
3757 ,05 3 7 ,49 10,79 ~~s apo_6p an 2-3 
3756,52 '2 7 ,48 10,78 3s 3P 0-6p 3D 1-2 

3755,12 1 7,48 10,78 3s 8P 0-6p 3D 0-1 
3742,85 1 7 ,49 10,80 3s apo_6p ap 2-1 
3741,44 2 7 ,49 10,80 3s apo_6p ap 2-2 
3740,79 0 7 ,48 10,80 3s apo_6p ap 1-0 
1737 ,19 0 7 ,48 10,80 3s 3po_6p ap 1-1 

3735,78 1 7 ,48 10,80 3s apo_6p ap 1-2 
3734,51 0 7,48 10,80 3s apo_6p ap 0-1 
3732.35 2 7 ,68 11,00 3s Ipo_p,J) 1p 1-1 
3729,03 i 7,68 11,01 3stPo-8p3D 1-1 
3712,04 1 7 ,68 11,02 3s 1P0-8p 1D 1-2 
3705,56 1 7 ,68 11,02 3s Ipo_8p IS 1-0 

3668,60 1 7 ,68 11,06 3s lpo_9p 1p 1-1 
3652,82 0 7 ,68 11,08 3s lpo_9p lD 1-2 
3648,62 0 7 ,68 11,08 3s 1P 0-9p 15 1-0 
3625,61 0 7 ,68 11,10 3s 1P 0-10p 1P 1-1 
3609,56 0 7,68 11,12 3s lpo_lOpls 1-0 
3608,70 1 7 ,49 10,92 3s 3P 0-7S 3D 2-2 
3607,94 0 7,48 10,91 3s3Po-7plp 1-1 
3603,95 0 7 ,48 10,92 3s apo_1p BJ) 1-1 
3603,53 2 7 ,49 10,93 3s 3P 0-1p 3D 2-3 
3603,44 1 7,48 10,92 3s 3P 0-7p 3D 1-2 
3601,47 0 7,48 10,92 3s apo_1p :tD 0-1 
3595,46 0 7 ,49 10,93 :3s apo_7p ap 2-2 
3595,14 0 7,68 11,13 3s lpO_llplP 1-1 
3518,31 0 7,48 11,00 3s 3po_8p 1p 1-1 
3514,80 2 7 ,49 11,02 3s 3po_8p 3D 2-3 
3458,50 1 7 ,49 11,07 3s apo_9p 3D 2-3 
3420,41 0 7 ,49 11,11 3s 3P 0-10p 3D 2-3 
2967,244 5 0,00 4,18 2ps aP-2pa sso 2-2 

2964,846 2 0,00 4,18 2p2 aP-2pa sse 1-2 
2582,901 5 2,68 7,48 2p2 1S-3s apo 0-1 
2478,556 16 2,68 7 ,68 2p2 1S-3s lpo 0-1 
1993,627 2 1 ,26 7 ,48 2p2 1D-3s apo 2-1 
1930,905 10 1 ,26 7 .68 2p2 1D-3s lpo 2-1 
1765,366 1 2,68 9,71 2p2 1S-3cfD0 o-1 
1763,909 2 2,68 9,71 2p2 1S-4s1P0 0-1 
1751,827 8 2,68 9,76 2p2lS-3d lpo 0-1 
1658,121 5 0,00 7 ,48 2p2 3P-3s apo 2-1 
1657,907 4 0,00 7,48 2p2 3P-3s 3po 1-0 
1657 ,379 2 0,00 7,48 2p2 3P-3s apo 1-1 
1657,008 10 0,00 7,49 2p2 3P-3s ape 2-2 

1656,930 3 0,00 7 ,48 2p2 BP-3s apo 0-1 
1656,268 5 0,00 7,49 2p2 3P-3s apo 1-2 
1602,971 5 2,6q 10,42 2p2 lS-4d lpo 0-1 
1561 ,435 20 0,00 7 ,95 2p2 aP-2pa sno 2-3 
1561,337 2 0,00 7 ,95 2p2 3P-2pa anc 2-2, 1 

1560,691 15 0,00 7,95 2p2 aP-2pa snc 1-2, 1 
1560,306 8 0,00 7 ,95 2p2 aP-2pa sno 0-1 
1542,177 2 2,68 10,72 2p2 1S-5d lpo 0-1 
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I 
A., A I E 11 , eV i EB, eV j Transition J 

I 

1510,924 1 2,68 10,88 2p2 1S-7s 1P~ 0-1 
1481,762 7 1,26 9,63 2p2 IJJ-3d lJJC 2-2 

1472,231 0 1 ,26 9,68 2p2IJJ-4s apo 2-1 
1470,082 1 1 ,26 9,70 2p2 1D-3d spe 2-3 
1468,410 15 1,26 9,71 2p2 1D-3d'D0 2-1 
1467,405 3 1,26 9,71 2p~ lJJ-4s lpo 2-1 
1463,336 6 1 ,26 9,74 2p2 11J-3d lpe 2-3 
1459,032 2 1 ,26 9,76 2p2 IJJ-3d 1pe 2-1 
1432,530 1 4,18 12,84 2p3 sso-3s op 2-1 
1432,105 2 4,18 12,84 2p3 sse-3s 6p 2-2 
1431 ,597 2 4,18 12,84 2p3 sse-3s sp 2-3 

1364,165 6 1 ,26 10,35 2p2 IJJ-4d lJJO 2-2 
1359,329 2 1 ,26 10,38 2p2 IJJ-4d ape 2-3 
1357 ,140 3 1 ,26 10,40 2p2 IJJ-':Is 1po 2-1 
1355,825 6 1 ,26 10,41 2p2 1JJ-4d 1pe 2-3 
1354,292 5 1 ,26 10,42 2p2 IJJ-4d 1pe 2-1 
1329,588 6 0,00 9,33 2p2 3Jl-2p3 spo 2-2, 1 
1329,103 5 0,00 9,33 2p2 :IP-2p3 ape 1-2, 1, 0 
1328,834 3 0,00 9,33 2p2 aP-2pa ape 0-1 
1315,903 4 J ,26 10,69 2p2 1JJ-5d lJJe 2-2 
1313,471 6 l ,26 10,70 2p2 IJJ-5d ape 2-3 

1312,261 2 1,26 10,71 2p2 11J-5d af)e 2-:{ 
1311,985 2 J ,26 10,71 2p2 1D-6s Ipe 2-1 
1311,365 8 l ,26 10,72 2p2 l])-5d lpe 2-:1 
1310,646 4 1 ,26 10,72 2p2 11J-5d 1pe 2-1 
1291 ,380 1 1 ,26 10,86 2p2 1D-6d lJJe 2-2 
1289,983 3 1,26 10,87 2p2 IJJ-6d ape 2-:-l 
1288,633 2 1,26 10,88 2p21JJ-7slpe 2-1 
1288,445 5 1 ,26 10,89 '2p2 IJJ-6d 1pe 2-:-l 
1288,055 1 1 ,26 10,89 '!.p2 l])-6d 1po 2-1 
1280,852 4 0,00 9,68 2p2 :IP-4s ape 2-1 
1280,604 2 0,00 9,68 '.!.p2 "P-4s ape 1-0 
1280,403 2 0,00 9,69 2p2 3P-4s ape 1-1 
1280,340 6 0,00 9,68 2p2 3P-4s ape 2-2 
1280,140 2 0,00 9,68 2p2 3P-4s ape 0-1 
1279,897 5 0,00 9,69 2p2 3P-4s ape 1-2 
1279,230 6 0,00 9,70 2p2 aP-3d ape 2-3 
1277,727 3 0,00 9,71 2p2 3Jl-3d sne 2-2 
1277,551 10 0,00 9,71 2p2 aP-3d 3D 0 2-3; 1-1 
1277,282 9 0,00 9,71 2p2 3P-3d sne 1-2; 0-1 
1277,154 2 0,00 9,71 2p2 aP-4s1P 0 0-1 
1276,754 4 0,00 9,71 2p2 3P-4s1P 0 1-1 
1275,021 5 1 ,26 10,99 2o21JJ-7d Ipe 2-:'1 
1274,880 2 1 ,26 10,99 2p2ll)-7d 1pe 2-1 
1274,131 5 0,00 9,74 2p2 3P-3d 1pe 2-:{ 
1267 ,63:-l 1 1,26 11,04 2p2 IJJ-8d ape 2-:-l, 2 
1266,449 3 1 ,2ti 11 ,05 2p2 1D-8d lpe 2-:1 
1261 ,560 8 0,00 9,83 2p2 :lfl-3d ape 2-2 
1261,430 5 0,00 9,83 2p2 3P-3rfP0 2-1 
1261 ,128 7 o,uu 9,83 2p2 3P-3d apo 1-2 
1261,000 3 0,00 9,83 2p2 3P-3d ape l-1 
1260,930 4 0,00 9,83 2p2 3P-3rfP0 1-0 
1260,738 4 0,00 9,83 2p2 :IP-3d ape 0-1 
1260,670 2 1 ,26 11,10 2n2 I/)_fJd 1 po 2-:1 
1253,538 0,5 1,26 11,15 Zp2 1D-lld1F 0 2-3 
1197,812 0,5 0,00 10,35 2p23P-4alD 1-2 
1194,656 5 n,oo 10,38 2p2 :lP-.)s apo 2-1 
1194,494 7 0,00 10,38 2p2 aP-4d apo 2-~l 

1194,291 2 0,00 10,38 fp2 :IP-4d 3J'o 1-2 
2p2 3P-Ss3P 0 1-1 

i194 ,060 5 0,00 10,39 'l.p?. :IP-:Ss apo 2-2 
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.] 

----- -------

1194,027 3 0,00 10,38 'Ln2 3P-5s apo 0-1 

1193 ,674 4 0,00 10,39 'ip2 3P-5s apo J-2 
1193,388 3 0,00 10,3H 2p2 :1P-4d 3D 0 2-2 
1193,252 10 0,00 10 ,40 2p 2 :lP--4d 3D 0 2-3; 1-1 

1193,013 8 0,00 10 ,3\l 'l.p2 3J1-4d aDc 0-1; 1-2 

1192,923 2 0,00 10,40 'l.p2 ap_Ss1P 2-1 
1192,480 2 0,00 10,40 'l.p2 3P-5s 1po 1-l 
1191 ,855 1 0,00 10,41 'l.p2 3P-4d Ip' 2-3 
H89 ,628 6 0,00 10,43 'l.p2 :lP-4d ape 2-2 
1189 ,55{) 4 0,00 10,43 2p2 3P-4d ape 2-1 
1189,244 4 0,00 10,43 2p2 3P-4cfP0 1-2 

1189,074 3 0,00 10,43 2p2 3P-4d apo 1-1, 0 
1188 ,9:):1 1 0.00 10,43 'l.p2 3P-4d ape 0-1 
1159,004 5 0,00 10,70 'l.p2 3P-5d ape 2-3 
1158 ,72£l 3 0,00 10,70 'l.p2 3P-5d ape 1-2 
1158,398 2 0,00 10,71 2p2 ap_ 6s3Po 2-2. 
1158 ,138 8 0,00 10,71 2p2 3P-5d 3Dc 1-1; 2-3 

{ 2p2 3P-6s3P 0 1 •) 
1158 ,030 7 0,00 10,71 -"' 

2p2 3P-ScfD0 2-3 

1157 ,82:J 3 0,00 10,71 2p2 3P-6s Ipo 2-1 
1157 ,391 2 0,00 10,71 2p2 3P-6s Ipc 1-1 
1157 ,33:) 1 0,00 10,72 2p2 3P-5d Ipc 2-3 
1156 ,61£) 5 0,00 10,72 2p2 3P-5d ape 2-2 

1156,502 1 0,00 10,73 
{ 2p2 3P-5d ape 2-1 

2p2 3P-ScfP0 1-1 

1156,05\J 2 0,00 10,73 2p 2 3P-5d 1Pe 1-1 
1155,839 1 0,00 10,73 2p2 3P-5d :Jpe 0-1 
1141 ,705 1 0,00 10,86 2p2 3P-6d ll)c 2-2 
1140,688 3 0,00 10,87 2p2 3P-6d ape 2-::l 

l140 .391 1 0,00 10,87 
{2p2 3P-6d ape 1-2 

2p2 3P-6cfD0 2-1 

1140,070 1 0,00 10,88 2p2 3P-6d aoc 2-2 
1139,894 7 0,00 10,88 2p2 3P-6d 3D' 2-3, 2 

1139,794 6 0,00 10,88 2p2 3P-6d aDo o-1 
1139 ,142 2 0,00 10,89 2p2 3P-6d apo 2-2 
1139,037 1 0,00 10,89 2p2 3P-6d apo 2-1 
1138,62:1 1 0,00 10,89 '2p2 3P-6d ape 1-1, 2 
1129,927 1 0,00 10,98 2p2 3P-7d ape 2-3 
1129,626 1 0,00 10,98 2p2 3P-7d ape 1-2 
1129 ,161 6 0,00 10,98 2p2 3P-7d 3D 0 0-1; 2-3, 2 

1128,748 1 0,00 10,99 {2p2 3P-7d ape 2-2 
2p23P-7d1P 0 2-1 

1122 ,325 4 0,00 11,05 'J.p2 3J'-'dd 3JJC 2-3, 2 
'1122 ,179 1 0,00 11 ,05 2p2 3P-8d ape 2-2 
1117,706 3 0,00 11 ,10 2p2 3P-9d 3]Jc 2-3, 2 
1114 ,414 2 0,00 11 ,13 2p2 3P-10d 3D' 2-3, 2 
945,566 3 0,00 13,12 2p2 aP-2pa sse 2-1 
945,336 2 0,00 13,12 2p2 ap_zpa sse 1-1 
945,193 1 0.00 13 ,12 2p2 aP-2pa aso 0-1 

C II, ground state 1s2 2s2 2p 2 polf2 

Ionization potential 196659,0 cm-t; 24,381 eV 

1., ,\ Ell, eV I En, eV Transition J 

I 

8799,H 0 23,38 24,79 3p 2JJ-3d 2pc 3/2- 5/2 

879:1,8 1 23,38 24,79 3p 2D.-:3d zpo 5,2_7/2 
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"-·A I Eu, eV E 8 . eV Transition J 

8696,71 5 19,49 20,92 4s 2S-2p3 2pc 1/2-1/2 
8682,56 8 19,4H 20,92 4s 2S-2p3 2po lj2_3/2 
8414,49 1 { 27 ,22 28,70 4d 4F0-5f 4G 5/2-7/2 

27 ,22 28,70 4d 4r-5t 4G 3j2_6,2 

8413,42 2 { 27 ,2:{ 28 '70 4d 4r-5t 4G s;2_u/2 
27 ,22 28,70 4d 4r-5t 4G 7/z-9/2 

8076,64 8 23 ,12 24 ,6il ;~p 4P-3d 4pc 5/2- 5/2 
8062,78 6 23,12 24,65 ;~p 4P-3d 4pc s;2_3/2 
8062,12 5 23,11 24,6:i 3p 4P-3d 4P 0 a;2_5/2 
8048,32 3 23,11 24,65 3p 4P-3d 4P" 3/2-3/2 
8039,39 6 23,11 24,66 3p 4p_;{d 4pc 3/2~1/2 
8037,76 5 23,11 24,6:-i 3p 4p_;Jd 4pc 1/z-3/2 
8028,86 2 23,'11 24,6fi 3p 4p_;{d 4po 1/2-1/2 
7530,60 2 20,92 22,57 2p3 2po_3p 2p %-1 /z 
7519,86 4 { 21 ,7:l 2:3,38 5p 2po_3p 21J 1/2-3/2 

20,92 22,57 2p3 2po_3p 2p 1/2-1/z 
7519,50 7 20,92 22,57 2p3 2po_3p 2p 3/2-3/2 
7508,90 3 20,92 22,57 2p3 2po_3p 2p 1/z-Bfz 
7505,31 2 21 ,7:~ 23,38 5p 2po_3p 21J 3/2-% 
7237 ,17 7 16,33 18,04 3p 2po_3d 21J Sfz-3/2 
7236,42 20 16,33 18,05 3p 2P 0-3d 2D Sfz- 5/2 
7231 ,32 18 16,33 18,04 3p 2po_3d 21J 1/z-3/z 
7144,19 1 22,54 24,27 3p 4D-3d 4r 7 /z-5/z 
7134,11 6 22,54 24,27 3p 4D-3d 4F" 7/z-7/2 
7132,45 1 22,53 24,27 3p 4D-3d 4r 5fz-3fz 
7125,73 7 22,53 24,27 3p 4D-3d 4r %-5/2 

7119,90 12 { 22,54 24,28 3p 4D-3d 4F" 7/2-9/2 
22,53 24,27 3p 4D-3d 4F" %-3/2 

7115,63 10 22,53 24,27 3p 4D-3d 4r 5/2-7/2 
7113,04 7 22,53 24,27 3p 4D-3d 4F" 3/2-5/2 
7112,48 6 22,53 24,27 3p 4D-3d 4r 1/2-3/2 
7063,70 8 22,90 24,65 3p 4S-3d 4P 0 3/2-5/2 
7053,09 6 22,90 24,65 ;)p 4S-3d 4po a;2_3j2 
7046,26 4 22,90 24,66 3p 4S-3d 4P 0 3 /2-1/2 
6812,29 :~ 20,71 22,53 3s 4P 0-3p 4D 5fz-3/2 
6800,68 7 20,71 22,53 3s 4po_3p 41J %-5/2 
6798,11 3 20,70 22,53 3s 4po_3p 4]) Bfz-1/2 
6791,47 7 20,70 22,53 3s 4po_3p 41J a;2_3j2 
6787 ,22 6 20,70 22,53 3s 4P 0 -3p 4D 1/2-1/2 
6783,90 10 20,71 22,54 3s 4po_3p 41J Sfz-7 /z 
6780,61 5 20,70 22,53 3s 4P 0-3p 4D 1/z-Sfz 
6779,93 8 20,70 22,53 3s 4P 0 -3p 4D 3/z-5/2 
6755,16 ;~ 22,54 24,37 3p 4D-3d 4D 0 7/2-5/2 
6750,55 8 22,54 24,37 3p 4D-3d 4D 0 7/2-7/2 
6742,43 3 22,53 24,37 3p 4D-3d 4D 0 5/z-3/2 
6738,62 6 22,53 24,37 3p 4D-3d 4D 0 Ojz-5/2 
6734,00 2 22,53 24,37 3p 4D-3d 4D 0 %-7/2 
6733,58 2 22,53 24,37 3p 4D-3d 4Dc 3/2-1/2 
6731,07 5 22,53 24,37 3p 4D-3d 41J0 3/2-3/2 
6727 ,19 4 { 22,53 24,37 :lp 4D-3d 4D 0 3f2-s;2 

22,53 24,37 3p 4D-3d 4D 0 1 1 11 
12- 12 

6724,56 2 22,53 24,37 3p 4D-3d 4D 0 1/2-3/2 
6723,65 1 20,84 22,68 4d 21J-6p 2pc 5/z-3/z 
6622,05 1 20,95 22,82 4/ 2F0 -6d 2D 5/ 7/2-3/2, s;2 I:!J 
6582,88 15 14,45 16,33 3s 2S-3p 2P 0 lf2-lj2 
6578,05 18 14,45 16,33 3s 2S-3p 2P 0 1/2-% 
6461 ,95 5 20,95 22,87 4/ 2pa_6g 2G 5' 7/2-7/2, 9/z 12· 6454,77 1 20,95 22,87 4! 2r-6h 2H i /2_9,2 
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EH, eV I ).., .\ I E 8, eV Transition J 

6385,72 1 26,63 28,58 4p 4D-5d 4F0 7/z-9/z 
6295,20 0 24,66 26,63 3d 4P 0-4p 4D 1/z-1/z 
6290,01 1 24,66 26,63 3d 4P 0-4p 4D 1/z-3/z 
6284,56 0 24,65 26,63 3d 4P0 -4p 4D 3/z-3/z 
6275,79 1 24,65 26,63 3d 4P 0-4p 4D %-5/z 

6259,59 4 20,15 22 ,1:{ 4p 2P0-5d 2D 3/z-3/z, 5/z 
6257,18 2 20,15 22,13 4p 2P0-5d 2D 1/z-3/z 
6256,54 2 24,60 26,58 3d 2D0 -4p 2p 3/z-1/z 
6253,84 2 24,65 26,63 3d 4P 0-4p 4JJ 5/z-7/z 
6250,74 4 24,60 26,58 3d 2D 0-4p 2P Ofz-3/z 

6246,57 1 24,60 26,58 3d 2D 0-4p 2P 3/z-3/z 
6151 ,43 4 20,84 22,86 4d 2D-6f zpo 3/z, 5/z-5/z, 7 /z 
6102,56 4 22,57 24,60 3p 2P-3d 2Dc 3/z-% 
6098,51 9 22,57 24,60 3p 2P-3d 2Dc 3/z-5/z 
6095,29 7 22,57 24,60 3p 2P-3d 2D 0 1/z-3/2 

6037 ,96 0 27,29 29 .a~~ 4d 4D0 -6/ 4F 7/z-9/z 
5919,45 3 24,66 26,75 3d 4P0-4p 4S 1/z-3/z 
5914,64 4 24,65 26,75 3d 4P 0-4p 4S 3/z-3/z 
5907 ,21 6 24,65 26,75 3d 4P0-4p 4S 5/z-3/z 
5891,59 12 18,04 20,15 3d 2D-4p 2P 0 3/z-1/z 

5889,77 15 18,05 20,15 3d 2D-4p zpc 6/z-3/z 
5889,27 6 18,04 20,15 3d 2D-4p 2P' 3/z-3/z 
5856,04 5 22,54 24,65 3p 4D-3d 4P 0 7/z-5/z 
5843,61 2 22,53 24,65 3p 4D-3d 4Pc 5/z-5/z 
5836,35 4 22,53 24,65 3p 4D-3d 4P 0 %-3/z 

5827 ,85 2 22,53 24,65 3p 4D-3d 4P0 3/z-3/z 

5823,14 2 { 22,53 24,61) 3p 4D-3d 4P 0 3/z-1 /z 
22,53 24,65 3p 4D-3d 4P 0 1/z-3/z 

5818,30 2 22,53 24,66 3p 4D-3d 4P 0 1/z-1/z 
5791 ,77 1 27 ,23 29,37 4d 4r-6t 4G 9/z-11/z 
5713,5() 0 24,65 26,83 3d 4p0_4p 4p 3/z-1/z 

5712,51 1 24,66 26,8:~ 3d 4po_4p 4p 1/z-3/z 
5708,03 0 24,65 26,8:1 3d 4po_4p 4p 3/z-3/z 

;)701 ,16 2 { 24,65 26,8:~ 3d 4po_4p 4p 3/z-5/z 
24,65 26,83 3d 4P0-4p 4P 5/z-3/z 

5694,30 2 24,65 26,8:1 3d 4po_4p 4p 5/z-5/z 
5662,47 12 20,71 22,90 3s 4P 0-3p 4S ifz-3/z 

5648,07 10 20,71 22,90 3s 4P 0-3p 4S 3/z-3/z 
5640,55 8 20,70 22,90 3s 4P0-3p 4S 1/z-3/z 
5537 ,61 3 19,49 21 ,7:{ 4s 2S-5p 2P 0 1 /z-1/z 
5535,35 5 19,49 21 ,7:1 4s 2S-5p 2P 0 1 /z-3/z 
5490,16 1 24,37 26,63 3d 4D0-4p 4D 3/z-3/z 

5488,95 1 24,37 26 ,();{ 3d 4D0-4p 4D 7/z-5/z 
5485,90 2 24,37 26,6:3 3d 4D0-4p 4D 5/z-5/z 
5483,35 1 24,37 26,63 3d 4D 0-4p 4D 3/z-5/z 
5478,59 4 24,37 26,6:i 3d 4D0-4p 4D 7/z-7/z 
5368,58 1 20,84 23 ,1;, 4d 2D-7p 2P" 3/z, 5/z-1/z, 3/z 

5367 ,67 25,99 28,30 4s 4P 0-5p 4D 5/z-7/z 
5342,40 2 20,95 :!3,27 4/ 2r-7g 2G ;/z, 7/z-7/z, 9/z 
5339,85 1 20,95 23,27 4/ 2F0-7h 2H 7/z-9/z 
5334,79 6 20,15 22,47 4p 2P0-6s 2S 3/z-1/z 
5332,89 4 20,15 22,47 4p 2P0-6s 2S 1/z-1 /z 

5290,09 0 { 26,6;3 28 ,!17 4p 4D-6s 4P0 %-3/z 
26,()3 :!8 ,\17 4p 4JJ-6s 4P 0 3/z-1 /z 

5286,47 26 ,6:{ 28.\lR 4p 4D-6s 4P0 7/z-5/z 

5259,71 5 { 24,27 :!6 ,li:1 3d 4r-4p 'D 5/z-3/z 
24,27 21i .o:{ 3d 4r-4p 4D 3/z-1 /z 
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5259,06 5 24,27 26,63 ::ld 4r-4p 4D 7/2- 5/2 
::>257 ,24 7 24,28 26,63 3d 4r-4p 4D 9J2-7J2 

!i256,09 2 24,27 26,63 3d 4r-4p 4D 3J2-3J2 
5253,57 4 24,27 26,63 3d 4r-4p 4D 5J2-% 
5249,51 2 24,27 26,63 3d 4r-4p 4D 7!2-7/2 
5151,09 13 20,71 23,11 3s 4po_3p 4p s;2_3J2 
5145,16 15 20,71 23,12 3s 4po_3p 4p •;2-% 

5143,49 12 20,70 23,11 3s 4po_3p 4p 3/2-1/2 
.5139,17 9 20,70 23,11 3s 4po_3p 4p 3/2-a/: 
5137 ,26 7 20,70 23,11 3s 4P 0 -3p 4P 1/2-1/2 
5133,28 12 20,70 23,12 3s 4P 0 -3p 4P 3J2-% 
:.>132,94 12 20,70 23,11 3s 4po_3p 4p 1J2-3J2 

5126,93 2 20,15 22,57 4p 2po_3p 2p %-1/2 
:1125,20 4 20,15 22,57 4p 2po_3p 2p 1/2-1/2 
5122,15 2 20,84 23,26 4d 2fl-7f 2pc %. 5/2- 5/2, 7/2 
5121,82 5 20,15 22,57 4p 2po_3p 2p %-% 
;)120,10 3 { 25,07 27 ,49 3d 2P 0-4j 4D 1/2-3/2 

20,15 22,57 4p 2po_3p 2p 1/2-3/2 

.>119 ,45 4 25,07 27 ,49 3d 2P 0-4j 2D a;2-% 
5116,75 2 25,07 27 ,49 3d 2po_4/ 4]) 1/2-1/2 
5114,26 4 25,07 27 ,49 3d 2P 0-4/ 2D 1/2-3/2 
5113,69 4 25,07 27 ,49 3d 2P 0-4j 4D 3/2-3/2, 5,'2 
5107 ,91 1 25,07 27,49 3d 2po_4j 21J 3J2-3/2 

.5049,24 2 24,37 26,83 3d 4D 0-4p 4P :1;2_1/2 
5047,11 3 24,37 26,83 3d 4D 0 -4p 4P s;2_3J2 
5044,98 1 24,37 26,83 3d 4D 0-4p 4P 3J2-% 
5044,35 5 24,37 26,83 3d 4D 0-4p 4P %-% 
5041,76 2 24,37 26,83 3d 4D 0-4p 4P %-5/2 

.5040,74 2 20,92 23,38 2p3 2po_3p 2D %-3/2 

.5035,91 5 20,92 23,38 2p3 2po_3p 2D 1J2-3J2 
5032,07 7 20,92 23,38 2p3 2po_3p2 D 3/2- 5/2 
4964,73 4 22,57 25,07 3p 2P-3d 2P0 %-3/2 
4959,92 1 22,57 25,07 3p 2P-3d 2P0 1J2-3J2 

4958,67 1 22,57 25,07 3p 2P-3d 2P 0 3J2-1J2 
4953,8.') 3 22,57 25,07 3p 2P-3d 2P0 1/2-1/2 
4867 ,07 2 19,49 22,09 4s 2S-3s 2P 0 1J2-1J2 
4862,57 4 19,49 22,10 4s 2S-3s 2P 0 1J2-3J2 
4802,70 1 20,95 23,53 4/ 2r-sg 2G 5/2, 7/2-7/2, 9/2 

4747 ,28 2 13,72 16,33 2p2 2P-3p 2pc 3J2-1J2 
4744,77 :i 13,72 16,33 2p2 2P-3p 2pc 3/2-3/2 
4737,97 ;{ 13,71 16,33 2p2 2P-3p 2pc 1J2-1J2 
4735,46 2 13,71 16,33 2p2 2P-3p 2po 1J2-3J2 
4734,60 2 24,79 27,41 3d 2r-4t 2F 7/2-7/2 

4727 ,41 2 24,79 27 ,41 3d 2r-4t 2F 5/2-5/z 
4638,91 2 20,15 22,82 4p 2P 0-6d 2D 3J2-% 
4637 ,6:{ I. 20,15 22,82 4p 2P0-6d 2D 1/z-3/2 
4629,98 2 24,79 27 ,47 3d 2r-4t4G 7/2-Bfz 
4627,44 24,79 27 ,47 3d 2F 0-4/ 2G 7/2-7/2 

4625,56 ;{ 24;79 27 ,47 3d 2r-4t 4G s;2_7J2 
4619,23 8 24,79 27,48 3d 2r-4t 2G 7/2-% 
4618,40 I) 24,79 27 ,47 3d 2r-4t 2G 5/2-7/2 
4413,25;) 1 24,60 27,41 3d 2D 0-4j 2F 5/2-% 
4411,506 7 24,60 27 ,41 3d 2D 0-4/ 2F s;2_7J2 

4411 ,163 I) 24,60 27 ,41 3d 2D 0-4j 2F a;2_s;2 
4409,979 ;) 24,60 27,41 3d 2D 0-4/ 4F 5/z-7/2 
4409 ,16J 2 24,60 27 ,41 3d 2Do-4f 4p 3J2-% 
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4376,562 5 24,6;) 27 ,49 3d 4po_4j 2IJ 3/z-% 
4375,009 4 24,66 27 ,49 3d 4P 0 -4/ 4]) 1/z-3/z 

4374,272 9 24,65 27 ,49 3d 4po_4j4JJ %-7/z 
4372,487 7 { 24,65 27 ,49 3d 4r-4t 2D 5Jz-f>/z 

24,66 27 ,49 3d 4po_4/ 4JJ 1/z-1/z 
4372,350 6 24,65 27 ,49 3d 4po_4/ 4JJ 3/z-3/z, 5/z 
4370,661 1 24 6~ 27,49 3d 4po_4/ 2JJ 1/z-3/z 
4369,857 2 24:6. 27 ,49 3d 4P 0-4/ 4JJ 3/z-1/z 

4368,263 4 24,65 27 ,49 3d 4po_4/ 4IJ Dfz-3Jz, 5/z 
4368,047 1 24,65 27,49 3d 4po_4/ ZIJ 3/z-3/z 
4326,156 5 23,11 25,98 3p 4P-4s 4P0 3/z-1/z 
4325,827 4 23,12 25,98 3p 4P-4s 4P0 5/z-3/z 
4323,102 3 23,11 25,98 3p 4P-4s 4P0 1 /z-1/z 

4321,647 3 23,11 25,98 3p 4P-4s 4P0 a/z-3/z 
4318,600 5 23,11 . 25,98 3p 4P-4s 4P0 1 /z-3/z 
4317,260 8 23,12 25,98 3p 4P-4s 4P0 5/z-5/z 
4313,100 6 23,11 25,98 3p 4P-4s 4P0 3/z-5/z 
4307,59 2 20,15 23,0:{ 4p 2P0-7s 2S 3/z-1 /z 

4306,33 1 20,15 2:~ ,03 4p 2P0-7s 2S 1/z-1 /z 
4295,920 4 24,60 27,49 3d 2IJ0-4f 2IJ %-% 
4291,819 3 24,60 27,49 3d ZJJ0-4/ 4JJ o /z-3 /z, s /z 
4289,876 2 24,60 27 ,49 3d 2D 0-4f 4D 3/z-3/z, 5/z 
4285,704 3 24,60 27,4!1 3d 2IJ0-4f 2JJ %-3/z 

4267 ,258 20 18,05 20,95 3d 2IJ-4f 2pa "'z-7fz 
4267 ,003 18 18,04 20,95 3d 2IJ-4f zpo 3/z-Sfz 
4077,778 4 24,37 27 ,41 :1d 4D0-4/ 2p 7/z-7/z 

4077,625 2 { 24,37 27,41 :3d 4D 0-4j 2F 5/z-Sfz 
24,37 27 ,41 3d 4IJ0-4! 4p 7/z-Sfz 

4076,83 0 24,37 27 ,41 3d 4D 0-4f 4F 5/z-3/z 

4076,526 4 24,37 27 ,41 :3d 4J)O -4/ 4p 7/z-7/z 
4076,251 3 24,37 27 ,41 :3d 4D0-4/ zp !lfz-'1/z 
4076,142 5 24,37 27,41 :ld 4JJo-4/ zp 5/z-7/z 
4075,851 12 { 24,37 27 ,41 3d 4D0-4f 4p 5/z-5/z 

24,37 27,41 :3d 4D0-4/ 4F 7 /z-9/z 
4075,395 4 24,37 27,41 3d 4IJ0-4f 4p 3/z-3/z 

4074,845 8 24,37 27,41 3d 4JJ0-4/ 4p 5/z-7/z 
4074,518 10 { 24,37 27 ,41 3d 4IJ0-4f 4p '1/z-5/z 

24,37 27 ,41 3d 4JJ0-4f 4p 1/z-3/z 
4021 ,167 3 22,90 25,98 3p 4S-4s 4P" 3/z-1/z 
4017,278 s 22,90 25,98 3p 4S-4s 4P0 3/z-3/z 
4009,884 7 22,90 25,99 3p 4S-4s 4P" :1/z-5/z 

3980,323 8 24,37 27 ,49 3d 4JJ0-4/ 4JJ 7 /z-7 /z 
:m8,759 4 { 24,37 27 ,49 :3d 4JJ0-4/ 2JJ 7 /z-5/z 

24,37 27,49 3d 4JJO -4/ 4JJ 5/z-7/z 
3977 ,269 5 24,37 27,49 :3d 4IJ0-4f 2IJ 5/z-5/z 
:3975,953 1 24,37 27,49 3d 4JJ0-4/ 2JJ 3/z-% 

3975,341 2 24,37 27,49 3d 4IJ0-4f 4JJ 7 /z- 5/z 
3973,760 7 24,37 27 ,49 'Jd 4JJ0-4/ 4JJ 5/z-3/z, 5/z 
3972,439 6 24,37 27,49 3d 4D -4/ 4D a;z-3/z, 5/z 
3971 ,574 2 24,37 27,49 3d 4JJ0-4/ 4JJ 1/z-3/z 
3970,386 4 { 24,37 27,49 3d 4D0-4/ 4IJ 3/z-1/z 

24,37 27 ,49 3d 4D0-4/ 2JJ s/z-3/z 
:1969,520 3 24,37 27 ,49 3d 4JJC -4/ 4Jj 1 /z-1/z 

3968,92 0 24,37 27 ,49 3d 4JJ0-4/ 2JJ a/z-3/z 
3953,95 0 24,28 27 ,41 3d 4F"-4j 2p 9/z-7/z 
3952,679 1 24,28 27 ,41 3d 4F"-4f 4p Sfz-7 lz 
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3952,058 9 24,28 27 ,41 3d 'r-4t'F 9/2-9/2 
3949,530 4 24,27 27 ,41 3d 'r-4t 2F %-7/2 
3949,373 1 24,27 27 ,41 3d 4r-4t'F 7/2-% 3948,333 6 24,27 27 ,41 3d 4F0-4/ 4F 7/2-7/2 
3947 ,715 6 { 24,27 27,41 3d 4F0-4/ 2F 5/2-5/2 

24,27 27 ,41 3d 4F0-4/ 4F 7/2-9/2 3947 ,079 2 24;27 27 ,41 3d 'r-4t 'F 5/z-3/2 
3946,429 1 24,27 27 ,41 3d 4po_4/ 2p %-7/2 
3946,278 5 24,27 27 ,41 3d 'r-4t 'F %-% 3945,197 4 24,27 27,41 3d 'r-4t 4F 5/2-7/z 
3945,003 5 24,27 27 ,41 3d 'r-4t 4F s;2_s/z 
3944,193 3 24,27 27 ,41 3d 'r-4t 'F Sfz-5/2 
3920,693 18 16,33 19,49 3p 2P 0-4s 2S Sfz-1/2 
3918,978 15 16,33 19,49 3p 2P 0-4s 2S 1/2-1/2 
3883,824 1 24,28 27 ,47 3d 4F0-4/ 4G 11/z-7/z 3880,588 7 24,28 27,47 3d 4r-4t 4G 9J2-9/2 
3879,640 7 24,27 27 ,47 3d'r-4t'G 7/2-7/2 
3878,028 7 24,27 27,47 3d 4F0-4/ 4G %-% 
3876,664 12 24,27 27 ,47 3d 4F0-4/ 4G %-'/z 
3876,408 12 24,27 27,47 3d 'r-4t 4G 7/z-9/2 3876,187 12 24,28 27 ,47 3d 4F0-4/ 4G 9/2-11/2 
3876,055 9 24,27 27,47 3d 4r-4t 'G a;2-% 
3874,666 2 24,27 27 ,47 3d 4r-4t 2G 7/2-7/2 
3873,067 0 24,28 27 ,48 3d 4r-4t 2G 9J2-% 
3871,669 7 24,27 27,47 3d 4r-4t 2G 5J2-7J2 
3868,874 6 24,27 27,48 3d 'r-4t 2G 7J2-9J2 
3862,181 2 24,28 27,49 3d 4r-4t 4]) 9J2-7 /2 
3856,62 0 24,27 27,49 3d'r-4t 2D 7/2-Dfz 
3836,683 2 20,15 23,38 4p 2po_3p 2D 3J2-3J2 
3835,730 6 20,15 23,38 4p 2po_3p 2D 1J2-3J2 
3831,743 8 20,15 23,38 4p 2po_3p 2D 3J2-5fz 
3590,862 8 { 22,53 25,98 3p 4JJ-4s 4P0 5J2-3J2 

22,53 25,98 3p 4D-4s 4P 0 %-1/z 3589,657 9 22,54 25,99 3p 4D-4s 4P0 7J2-% 
3588,915 5 22,53 25,98 3p 4D-4s 4P 0 1J2-1J2 
3587 ,657 6 22,53 25,98 3p 4D-4s 4P0 3Jz-3J2 
3585,809 3 22,53 25,98 3p 4D-4s 4P0 1/z-3/2 3584,977 7 22,53 25,99 3p 4D-4s 4P0 5/2-5/2 
3581,763 3 22,53 25,99 3p 4D-4s 4P 0 3/2-5/2 
3406,361 2 25,07 28,69 3d 2P0-5f 2D SJ,-5/2 
3404,33 1 25,07 28,70 3d 2P 0-5/ 2D 1/2-% 3403,66 1 25,07 28,70 3d 2P 0-5f 4D 3fz-5J2, 3J2 
3401,53 0 25,07 28,70 3d 2P 0-5f 2D 3/z-3/2 
3393,946 1 24,60 28,25 3d 2D 0-5p 2P 3/2-1/2 
3392,146 2 24,60 28,25 3d 2D0-5p 2P 5/2-3/2 
3361 ,721 6 18,04 21,73 3d 2D-5p 2P0 3/2-1/2 
3361 ,051 8 18,05 21,73 3d 2D-5p 2P0 5j2-3J2 
3360,891 3 18,04 21 ,73 3d 2D-5p 2P 0 3J2-3J2 
3357,19 0 24,66 28,35 3d 4P0-5p 4S 1/2-3/2 
3355,690 1 24,65 28,3li 3d 4P0-5p 4S %-3/2 
3353,302 2 24,65 28,35 3d 4P0-5p 4S %-% 3174,58 0 24,79 28,70 3d 2r-5t 4G 7/2-9/2 
3172,62 1 24,79 28,70 3d 2r-5t 4G 5/2-7/2 
3170,03 2 24,79 28,70 3d 2r-5t 2G 7/2-Bfz 
3169,66 1 24,79 28,70 3d 2r-5t 2G 5/2-7/2 
3167 ,931 8 18,65 22,57 2p3 2Do-3p 2p 3J2-1J2 
3165,974 4 18,65 22,57 2p3 2Do-3p 2p %-3/2 
3165,467 9 18,65 22,57 2ps 2Do-3p 2p 5/2-3/2 
3157 ,13 0 24,37 28,30 3d 4D0 -5p 4JJ 7/2-7/z 
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3142,04 0 20,84 24,79 4d 2D-3d 2po 3/2-5/2 
3137 ,92 1 20,84 24,79 4d 2D-3d 2r 5/2-7/2 
3124,133 2 23,38 27 ,35 3p 2D-4d 2D 0 5/2-% 
3122,086 1 23,38 27 ,35 3p 2D-4d 2D0 3/2-3/2 
3100,570 2 18,05 22,10 3d 2D-3s 2P 0 5/2-3/2 

3087 ,90 0 24,37 28,38 3d 4D 0 -5p 4P %-3/2 
3086,903 1 24,37 28,38 3d 4D 0 -5p 4P 7/2-5/2 

{ 24,27 28,29 3d 4r-5p 4D 7/2-5/2 
3083,052 2 24,27 28,29 3d 4r-5p 4D 5/2-3/z 

24,27 28,29 3d 4r-5p 4D 3/2-1/2 
3082,381 2 24,28 28,30 3d 4r-5p 4D 9/2-7/2 
3060,64 1 24,65 28,69 3d 4P0-5/ 2D 3/2-5/2 

3059,83 0 24,66 28,70 3d 4P0-5j 4D 1/2-3/2 
3059,091 3 24,65 28,70 3d 4P 0-5/ 4]) s;2_7 /2 

3058,45 2 { 24,65 28,70 3d 4P 0-5/ 4D 3/2-3/2, 5/2 
24,66 28,70 3d 4P0-5j 4D 1/2-1/2 

3056,85 1 { 24,66 28,70 3d 4P 0-5/ 2D 1/2-3/2 
24,65 28,70 3d 4P 0 -5j 4D 5/2-3/2, 5/2 

3049,671 3 24,60 28,67 3d 2D0-5/ 2F %-7/2 

3049,398 3 24,60 28,67 3d 2D 0-5j 2F 3/2-5/2 
3048,933 2 24,60 28,67 3d 2D 0 -5j 4F 5/2-7/2 
3048,69 0 24,60 28,67 3d 2D0-5/ 4F 3/2-5/2 
3040,512 2 23,38 27 ,46 3p 2D-4d 2r 3/2-5/2 
3039,714 3 23,38 27 ,46 3p 2D-4d2po 5/2-7/2 

2992,618 18 18,04 22,19 3d 2D-5f 2r 3/2. 5/2-5/2. 7 /z 
2969,59 0 23,12 27 ,29 3p 4P-4d 4D 0 %-3/2 
2968,836 2 23,12 27,29 3p 4P-4d 4D 0 5/2- 5/2 
2967 ,868 7 23,12 27 ,29 3p 4P-4d 4D 0 s;2_7 /2 
2967 ,629 3 23,11 27 ,29 3p 4P-4d 4D 0 a;2_a;2 

2966,871 5 23,11 27 ,29 3p 4P-4d 4D 0 3/2-5/2 
2966,655 3 23,11 27 ,29 3p 4P-4d 4D0 1/2-1/z 
2966,187 3 23,11 27 ,29 3p 4P-4d 4D 0 1/2-3/2 
2910,729 3 23,12 27 ,38 3p 4P-4d 4P0 %-5/2 

2908,957 2 { 23 ,12 27 ,38 3p 4P-4d 4P 0 5j2_3j2 
23,11 27 ,38 3p 4P-4d 4P 0 3J2-5J2 

2907 ,09 1 23,11 27 ,38 3p 4P-4d 4P 0 3/2-3/2 
2906,011 2 23,11 27 ,38 3p 4P-4d 4P0 3/z-1/2 
2905,715 2 23,11 27 ,38 3p 4P-4d 4P0 1/2-3/2 

{ 24,37 28,67 3d 4D 0 -5/ 2F 5/z-7/2 
2885,496 6 24,37 28,67 3d 4D 0-5j 2F 3/2-Sfz 

24,37 28,67 3d 4Do-5f 4p 7 /2-9/z 

{ 24,37 28,67 3d 4Do-5f 4p 3/2-5/2 
2884,808 4 24,37 28,67 3d 4Do-5f 4p 5/2-7/z 

24,37 28,67 3d 4D0-5/ 4F 1/2-3/2 

2861,060 2 24,37 28,70 3d 4D0-5/ 4D 7/2-7/2 
2858,00 1 24,37 28,70 3d 4D 0 -5j 4D 5/2-5/2 
2837,603 18 11,96 16,33 2p2 2S-3p 2po 1/2-1/2 
2836,710 20 11,96 16,33 2p2 2S-3p 2po 1/2-3/z 
2822,812 2 24,28 28,67 3d 4r-5t 4F 9/z- 9/2 

2821,54 1 { 24,27 28,67 3d 4r-5t 4F 7/2-5/2 
24,27 28,67 3d 4r-5t 2F 7/2-7/2 

2820,70 1 { 24,27 28,67 3d 4r-5t 4F 7/2-7/2 
24,27 28,67 3d 4r-5j 2F s;2_s;2 

2820,00 1 24,27 28,67 3d 4r-5t 4F 5j2-5j2 

2819,13 1 { 24,27 28,67 3d 4r-5t 4F 5fz-7 /z 
24,27 28,67 3d 4r-5f 4F 3/z-3/2, 5/z 

2803,45 0 24,28 28,70 3d 4r-5t 4G 9{2-9/2 

2802,95 0 24,27 28,70 3d 4r-5t 4G 7/2-7/2 
2802,39 0 24,27 28,70 3d 4r-5t 4G 5/2- 5/2 
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2801,43 5 { 24,27 28,70 3d 4F 0-5/ 4G %-% 
24,27 28,70 3d 4r-5/ 4G 5j,_-7j,_ 

2801,21 5 { 24,27 28,70 3d 4r-5t 4G ?f.,.-% 
24,28 28,70 3d 4F 0-5/ 4G %-11/z 

2799,15 1 24,27 28,70 3d 4F0-5/ 2G %-7/z 
2797,70 1 24,27 28,70 3d 4r-5t 2G 7/z-8/z 
2767 ,673 3 22,90 27 ,38 3p 4S-4d 4P 0 3/z-% 
2766,118 2 22,90 27,38 3p 4S-4d 4P 0 3/z-3/z 
2765,120 1 22,90 27,38 3p 4S-4d 4P 0 %-1/z 
2747,282 12 16,33 20,84 3p 2P0-4d 2D %-3/z, 5fz 
2746,488 10 16,33 20,84 3p 2P 0-4d 2D 1,2_1,2 
2730,61 1 22,10 26,58 3s zpo_4p zp 3/z-1/z 
2729,213 2 22,09 26,58 3s zpo_4p zp 1/z-1/z 
2728,707 4 22,10 26,58 3s zpo_4p zp 3/2-% 
2727 ,36 2 22,09 26,58 3s zpo_4p zp 1/z-3/z 
2712,32 0 24,79 29,36 3d 2r-6t 4G 7,2_8,2 
2710,59 1 24,79 29,36 3d 2r-6t 4G %-7/z 
2708,4 1 { 24,79 29,37 3d 2r-6t 2G 7 ,2_8,2 

24,79 29,37 3d zpo_6f 2G %-7/z 
2669,960 3 18,05 22,68 3d 2D-6p 2P" %-3/z 
2643,427 3 22,54 27 ,22 3p 4D-4d 4po 7/z-7/z 
2642,331 3 22,53 27 ,22 3p 4D-4d 4F 0 %-5/z 
2641,425 8 { 22,53 27,22 3p 4D-4d 4po %-3/z 

22,54 27 ,23 3p 4D-4d 4po 7/2-Bfz 
2640,894 5 22,53 27 ,22 3p 4D-4d 4po %-7/z 
2640,560 6 { 22,53 27,22 3p 4D-4d 4po 3fz-5fz 

22,53 27 ,22 3p 4D-4d 4po 1/z-% 
2628,46 1 24,65 29,38 3d 4P 0-6/ 4D 5fz-7 /z 
2622,90 2 18,65 23,38 2pa zno-3p zn %-% 
2620,20 3 18,65 23,38 2p3 zno-3p zn %-5/z 
2612,45 2 { 24,60 29,35 3d 2D 0-6f 2F 5/z-7/z 

24,60 29,35 3d 2D 0 -6f 2F 3Jz-5fz 
2605,62 1 22,54 27,29 3p 4D-4d 4D 0 7 /z-5/z 
2604,863 4 22,54 27 ,29 3p 4D-4d 4D 0 7/z-7/z 
2603,72 1 22,53 27,29 3p 4D-4d 4D 0 5/z-3/z 
2603,161 3 22,53 27,29 3p 4D-4d 4D 0 5/z-% 
2602,39 2 { 22,53 27 ,29 3p 4D-4d 4D 0 5/z-7/z 

22,53 27 ,29 3p 4D-4d 4D 0 3/z-1/z 
2602,02 2 22,53 27 ,29 3p 4D-4d 4D 0 3/z-3/z 
2601,42 2 { 22,53 27 ,29 3p 4D-4d 4D 0 3/z-% 

22,53 27 ,29 3p 4D-4d 4D 0 1/z-1/z 
2601,05 1 22,53 27 ,29 3p 4D-4d 4D 0 1/z-%. 
2592,71 1 22,57 27 ,35 3p 2P-4d 2D 0 3/z-3/z 
2591,845 4 22,57 27 ,35 3p 2P-4d 2D 0 3Jz-5fz 
2591,410 2 22,57 27,35 3p 2P-4d zno 1/z-3/z 
2574,826 10 18,04 22,86 3d 2D-6f zpo 3fz, %-5/z, 7fz 

2571,76 1 24,37 29,19 3d 4D 0 -6p 4P 7/z-% 
2570,57 2 
2556,12 0 21,73 26,58 5p zpo_4p zp 3/z-1/z 
2555,66 1 21 ,73 26,58 5p zpo_4p zp 1/z-1/z 
2554,478 3 21 ,73 26,58 5p zpo_4p zp 3fz-3fz 

{ 24,27 29,13 3d 4r-6p 4D 7/z-% 
2547 ,35 1 24,27 29,13 3d 4r-6p 4D 5/z-3/z 

24,27 29,13 3d 4r-6p 4D %-1/z 
2546,81 2 24,28 29,14 3d 4r-6p 4D %-7/z 
2543,45 2 { 23 ,11 28,00 3p 4P-5!!4po %-1/z 

23,12 28,00 3p 4P-5s 4P 0 5fz-3/z 
2540,88 1 23,11 28,00 3p 4P-5s 4P 0 1/z-3/z 
2540,39 3 23,12 28,00 3p 4P-5s 4P 0 5/z- 5/z 
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2538,98 2 23,11 28,00 3p 4P-5s 4P 0 3/2-5/2 
2512,065 12 13,72 18,65 2p2 2P-2p3 2Do 3/2-% 
2511 ,734 5 13,72 18,65 2p2 2P-2p3 2Do 3/2-3/2 
2509,121 10 13,71 18,65 2p2 2P-2p3 2Do 1/2-% 
2491,37 2 24,37 29,36 3d 4D 0-6/ 4F 7/2-9/2 

{ 24,37 29,35 3d 4Do-6/ 4p 3/2-5/2 
2490,87 2 24,37 29,35 3d 4D 0-6/ 4F 5/2-7/2 

24,37 29,35 3d 4D 0-6/ 4F 1!2-3/2 

{ 24,27 29,36 3d 4r-6t 4G 7/2-% 
2434,81 1 24,27 29,36 3d 4r-6t 4G 5/2-7/2 

24,27 29,36 3d 4r-6t 4G 3/2-5/2 
2434,24 2 24,28 29,37 3d 4r-6t 4G Bf2-n;2 
2433,49 0 22,90 28,00 3p 4S-5s 4P 0 3/2-3/2 
2432,90 0 24,27 29,37 3d 4r-6t 2G 5/2-7/2 

2432,12 0 24,27 29,37 3d 4F 0-6/ 2G 7/2-9/2 
2430,78 1 22,90 28,00 3p 4S-5s 4P 0 3/2-5/2 
2426,70 2 18,04 23,15 3d 2D-7p 2P 0 3/2, s;2 __ 1/z, 3h 
2402,402 7 16,33 21,49 3p 2P 0-5s 2S 3/2-1/2 
2401 ,761 5 16,33 21,49 3p 2P0 -5s 2S 1/2-1/2 

2375,08 4 18,04 23,26 3d 2D-7/ 2r 3f2, 5/2-5/2, 7/2 

2270,20 2 { 22,53 28,00 3p 4D-5s 4P 0 5/2-3/2 
22,53 28,00 3p 4D-5s 4P 0 3/2-1/2 

2269,70 2 22,54 28,00 3p 4D-5s 4P0 7/2-5/2 
2269,36 0 22,53 28,00 3p 4D-5s 4P 0 1/2-1/2 
2268,91 1 22,53 28,00 3p 4D-5s 4P 0 s;2_3/2 

2267,77 0 22,53 28,00 3p 4D-5s 4P 0 5/2-5/2 
2256,79 0 23,12 28,61 3p 4P-5d 4D 0 s;2_s;2 

2256,19 2 { 23,12 28,61 3p 4P-5d 4D 0 s;2_7 /2 
23,11 28,61 3p 4P-5d 4D 0 s;2_3/2 

2255,68 1 23,11 28,61 3p 4P-5d 4D 0 3/2-5/2 
2255,23 0 23,11 28,61 3p 4P-5d 4D 0 1!2-3/2 

2242 ,10 1 23,12 28,64 3p 4P-5d 4P0 5/2-% 

2241,05 1 { 23,12 28,64 3p 4P-5d 4P0 5/2-3/2 
23,11 28,64 3p 4P-5d 4P 0 a;2_s;2 

2189,62 1 20,92 26,58 2p3 2po_4p 2p 3/2-1/2 
2188,72 1 20,92 26,58 2p3 2po_4p 2p 1/z-1/2 
2188,39 2 20,92 26,58 2p3 2po_4p 2p 3/2-Sfz 

2187 ,48 1 20,92 26,58 2p3 2po_4p 2p 1!2-3/2 
2174,168 ;) 14,45 20,15 3s 2S-4p 2P 0 1/2-1/2 
2173,848 5 14,45 20,15 3s 2S-4p 2P 0 1!2-3/2 
2156,28 1 22,90 28,64 :3p 4S-5d 4P0 3/2-5/2 
2155,39 0 22,90 28,64 3p 4S-5d 4P 0 3/2-3/2 

2154,70 0 22,90 28,64 3p 4S-5d 4P0 3/2-1/2 
2137 ,897 5 16,33 22,13 3p 2P 0-5d 2D 3!2-3/2, 5/2 
2137,417 3 16,33 22,13 3p 2P0 -5d 2D 1/z-3/2 
2114,72 0 23,12 28,98 3p 4P-6s 4P0 5/2-% 
2093,13 1 20,71 26,63 3s 4P 0-4p 4D %-5/2 

2091,63 2 { 20,70 26,63 3s 4P 0-4p 4D 1/2-1/2 
20,71 26,63 3s 4P0 -4p 4D 5/2-7/2 

2091,17 2 { 20,70 26,63 3s 4P0-4p 4D 3/2-5/2 
20,70 26,63 3s 4P0-4p 4D 1!2-3/2 

2052,16 2 22,54 28,58 3p 4D-5d 4r 7/2-9/2 
{ 22,53 28,58 3p 4D-5d 4r 5 /2-7/2 

2051 ,79 2 22,53 28,58 3p 4D-5d4po a;2_5fz 
22,53 28,58 3p 4D-5d 4po 1/2- 3 /2 

2018,38 2 16,33 22,47 3p 2P0 -6s 28 3/z-1/z 

2017,94 1 16,33 22,47 3p 2P0-6s 2S l/z-1/2 
1988,51 1 16,33 22,57 3p 2po_3p 2p 3/2-1/2 
1988,09 2 16,33 22,57 3p 2po_3p 2p lj~-1/2 
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1987,76 3 16,33 22,57 3p zpo_3p zp 3Jz-3J2 
1987,33 1 16,33 22,57 3p zpo_3p zp 1/z-3/z 
1760,81 3 9,29 16,33 2p22D -3p zpo %-1/z 
1760,40 4 9,29 16,33 2p2 2fl-3p zpo 6/z-3/2 
1722,21 0 13,72 20,92 2p2 2P-2p3 zpo 3/z-1/z 
1721,66 2 13,72 20,92 2p2 2P-2p3 zpo 3/z-3/z 
1720,99 1 13,71 20,92 2p2 2P-2p3 zpo 1/z-1/z 
1720,44 0 13,71 20,92 2p2 2P-2p3 zpo 1/2-3h 
1335,684 14 0,01 9,29 2p zpo_2p2 2D 3/z-0/z 
1334,515 13 0,00 9,29 2p zpo_2p2 2D 1/z-3/z 
1323,916 8 9,29 18,65 2p2 2D-2pa zno 3/z, 5/z-3/z, 0/2 
1141 ,746 2 9,29 20,15 2p2 2fl-4p zpo 3Jz-l!z 
1141,630 3 9,29 20,15 2p2 2D-4p zpo %-3/z 
1139,49 0 13,72 24,60 2p2 2P-3d 2D0 3/z-3/z 
1139,330 3 13,72 24,60 2p2 2P-3d 2Do Sfz-5/z 
1138,936 2 13,71 24,60 2p2 2P-3d 2D 0 If _3/2 
1092,740 2 13,72 25,07 2p2 2P-3d zpo 3~_312 
1092,422 0 13,72 25,07 2p2 2P-3d zpo 3!z-lf2 
1092,240 0 13,71 25,07 2p2 2P-3d zpo 1/z-3/2 
1091,930 1 13,71 25,07 2p2 2P-3d zpo 1/2-1/z 
1066,121 6 9,29 20,92 2p2 2fl-2p3 zpo 3/z-1/2 
1065,883 7 9,29 20,92 2p2 2fl-2p3 zpo %-3/2 

1063,30 0 { 9,29 20,95 2p2 2D-4f zpo 3/z-o/2 
9,29 20,95 2p2 2D-4f zpo s;z-7/z, olz 

1037,017 13 0,01 11 ,96 2p2 po_2p2 2S 3/z-1/2 
1036,330 12 0,00 11,96 2p zpo_2p2 2S 1/2-112 
1010,369 10 5,34 17,61 2p 4P-2p3 4S 0 012-3/z 
1010,074 10 5,33 17,61 2p2 4P-2p3 4S0 3/2-3/2 

1009,854 9 5,33 17,61 2p2 'P-2ps 4So 1/2-3/z 
946,208 2 11,96 25,07 2p2 2S-3d zpo 1/2-312 
945,981 1 11,96 25,07 2p2 2S-3d zpo 1/2-112 
904,468 10 0,01 13,71 2p zpo_2p2 zp 3/z-1/2 
904,134 12 0,01 13,72 2p zpo_2p2 zp 3/2-3/2 
903,950 11 0,00 13,71 2p zpo_2p2 2p 112-112 
903,609 10 0,00 13,72 2p zpo_2p2 zp 1/z-3/2 
858,561 9 0,01 14,45 2p 2P 0-3s 2S 3J2_1/z 

858,094 8 0,00 14,45 2p 2P 0 -3s 2S 1/z-1/z 
809,770 3 9,29 24,60 2p2 2D-3d 2Do 3/z, 5Jz-3fz 

809,682 4 9,29 24,60 2p2 2D-3d 2D0 s;z, 5fz-5fz 
806,846 (j { 5,34 20,70 2p2 4P-3s 4P 0 %-s/z 

5,33 20,70 2p2 4P-3s 4P 0 3/z-1/z 
806,684 4 { 5,33 20,70 2p2 4P-3s 4po 1/z-1/z 

5,33 20,70 2p2 4P-3s 4P 0 3/z-3/z 
806,555 7 { 5 34 20,71 2p2 4P-3s 4P 0 5Jz-6fz 

5:33 20,70 2p2 4P-3s 4P 0 1/z-3/z 
806,384 5 5,33 20,71 2p2 4P-3s 4P 0 3/z-5/z 

799,947 4 9,29 24,79 2p2 2D-3d 2F" 3Jz-6fz 
799,660 5 9,29 24,79 2p2 2D-3d 2F" Sfz-7 /z 
687 ,355 11 0,01 18 ,O!'i 2p 2P 0-3d 2D 3Jz-6Jz 
687 ,059 10 0,00 18,04 2p 2P 0-3d 2D 1/z-3fz 
686,480 2 { 9,29 27 ,35 2p2 2D-4d 2D 0 3/z-3/z 

9,29 27,35 2p2 2D-4d 2D0 %-% 
651 ,342 8 5,34 24,37 2p2 4P-3d 4D 0 5Jz-7 /z 
651 ,269 7 5,33 24,37 2p2 4P-3d 4D 0 %-% 
651 ,216 7 5,33 24,37 2p2 4P-3d 4D 1/z-1/z, 3/z 
641,875 6 5,34 24,65 2p2 4P-3d 4po %-5/z 
641 ,772 6 { 5,34 24,65 2p2 4P-3d 'Po 6/z-3/z 

5,33 24,65 2p2 4P-3d 4P 0 3/z-Sfz 
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641,591 6 { 5,33 24,66 2p2 4P-3d 4po 3/2-1/z 
5,33 24,65 2p2 4P-3d 4po 1/2-3/2 

636,247 4 0,01 19,49 2p 2P 0-4s 28 3/2-1/2 
635,988 3 0,00 19,49 2p 2P 0-4s 28 1/2-1/2 
600,532 2 { 5,33 25,98 2p2 4P-4s 4po 5/2-Sfz 

5,32 25,98 2p2 4P-4s 4po 3/2-1/2 
600,369 3 5,33 25,99 2p2 4P-4s 4po %-% 
600,265 1 5,32 25,99 2p2 4P-4s 4po a/2-% 
595,032 7 0,01 20,84 2p 2P 0-4d 2IJ %-% 
594,808 6 0,00 20,84 2p 2P 0-4d 2n 1/2-3/2 
577,108 2 0,01 21,49 2p 2P0 -5s 28 3/2-1/2 
576,900 1 0,00 21 ,49 2p 2P 0-5s 28 1/2-1/z 

{ 5,34 27 ,29 2p2 4P-4d 4n° 5/z-Dfz, 7/2 
564,645 5 5,33 27 ,29 2p2 4P-4d 4n° a/2-3/2, 5/z 

5,33 27,29 2p2 4P-4d 4n° 1f2-1/2, % 
562,577 3 5,34 27 ,38 2p2 4P-4d 'Po 5/2-Dfz 
562,498 3 { 5,34 27 ,38 2p2 4P-4d 4po 5/2-a/2 

5,33 27 ,38 2p2 4P-4d 4po 3/2- 5/2 
562,355 3 { 5,33 27 ,38 2p2 4P-4d 4po 3/2-1/2 

5,33 27 ,38 2p2 4P-4d 'Po 1/2-3/2 
560,443 5 0,01 22,13 2p 2P 0-5d 2n a;2-5fz 
560,244 4 0,00 22,13 2p 2P0 -5d 2n 1/2-3/2 
551,894 0 0,01 22,47 2p 2P0 -6s 28 3/2-1/2 
549,568 3 0,01 22,57 2p 2po_3p 2p 3/2-1/2 
549,507 5 0,01 22,57 2p 2po_3p 2p a/2-3/2 
549,375 4 0,00 22,57 2p 2po_3p 2p 1/2-1/2 
549,317 3 0,00 22,57 2p 2po_3p 2p 1/2-3/2 
547 ,288 0 { 5,33 28,00 2p2 4P-5s 4po %-3/2 

5,32 28,00 2p2 4P-5s 4po 3/2-1/2 
547 ,169 0 5,33 28,00 2p2 4P-5s 4po 5/2-5/2 
543,475 3 0,01 22,82 2p 2P 0-6d 2n a;2-6fz 
543,291 2 0,00 22,82 2p 2P0-6d 2n 1/2-3 /2 

532,716 3 { 5,34 28,61 2p2 4P-5d 4n° 5/2-7/2 
5,33 28,61 2p2 4P-5d 4n° %-% 

531,917 1 5,34 28,64 2p2 4P-5d 4po 5,2_5,2 
531,775 0 { 5,33 28,64 2p2 4P-5d 4po a/2-1/2 

5,33 28,64 2p2 4P-5d 4po 1/2-3/2 
530,386 4 0,01 23,38 2p 2po_3p 2n 3,2_5/2 
530,290 3 0,00 23,38 2p 2po_3p 2n 1/2-% 
466,536 0 0,01 26,58 2p 2po-4p 2p a;2_1/2 
466,492 2 0,01 26,58 2p 2po_4p 2p 3/2-% 
466,404 1 0,00 26,58 2p 2po_4p 2p 1/2-1/2 
466,358 0 0,00 26,58 2p 2po_4p 2p 1/2-a/2 
438,910 1 0,01 28,25 2p 2po_5p 2p 3/2-% 

C III, ground state 1s2 2s2 18 0 

Ionization potential 386213,9 cm-1; 47,881 eV 

A, A I EH, eV I E 8 , eV I Transition .r 

9717 ,73 2 32,19 33,47 3p ap 0-3d an 2-2 
9715,11 5 32,19 33,47 3p 3po_3d an 2-3 
9706,44 2 32,19 33,47 3p apo_3d an 1-1 
9705,39 ., 32,19 33,47 3p apo_3d an 1-2 " 9701 ,12 2 32,19 33,47 3p ap 0-3d sn 0-1 
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9358,37 1 38,65 39,97 4s 1S-4p 1P 0 0-1 
8665,22 3 43,03 44,46 5/ 3pa-6g 3G 4-5 
8663,65 2 43,03 44,46 5/ spo_6g 3G 3-4 
8652,6 1 42,83 44,26 5d 3D-6p 3P 0 3-2 
8500,32 10 30,64 32,10 3s 1S-3p 1P 0 0-1 
8358,72 2 39,84 41,33 4d 3D-3d spa 2-2 
8357,86 2 39,85 41,33 4d 3D-3d spa 3-3 
8347 ,94 5 39,84 41,33 4d 3D-3d spa 1-2 
8341,59 6 39,84 41,33 4d 3D-3d spa 2-3 
8332,99 7 39,85 41,33 4d 3D-3d spa 3-4 
8296,51 1 41,33 42,83 3d apa_5d 3D 4-3 
8272,26 1 41 ,33 42,83 3d apa_5d 3D 3-2 
8255,62 1 41,33 42,83 3d 3F0-5d 3D 2-1 
8196,48 10 
8021,14 1 42,98 44,52 5d 1D-6f 1F 0 2-3 
7796,00 4 40,57 42,16 3p 3S-3d 3P 0 1-2 
7780,42 3 40,57 42,16 3p 3S-3d 3P 0 1-1 
7707 ,43 6 39,64 41,25 3p 1P-3d 1D 0 1-2 
7625,94 2 38,22 39,84 3s 3P 0-4d 3D 2-2 
7612,65 7 { 41,33 42,96 3d apa_5g 3G 4-5 

38,22 39,85 3s 3P 0-4d 3D 2-3 

7595,29 2 38,21 39,84 3s 3P 0-4d 3D 1-1 
7592,28 5 41,33 42,96 3d 3F0-5g 3G 3-4 
7586,40 4 38,21 39,84 3s 3P 0-4d 3D 1-2 
7578,16 4 41,33 42,96 3d apa_5g 3G 2-3 
7576,68 2 38,21 39,84 3s 3P 0-4d 3D 0-1 

{ 42,83 44,48 5d 3D-6f 3F 1-2 
7486,52 3 42,83 44,48 5d 3D-6f 3F 3-4 

42,83 44,48 5d 3D-6f 3F 2-3 
7353,96 0 41,30 42,98 3p 1D-3d 1P 0 2-1 
7212,29 1 42,67 44,39 5p 3P 0-6d 3D 1-2 
7210,52 2 42,67 44,39 5p 3P0-6d 3D 2-3 
7037 ,25 7 38,43 40,19 3s 1P 0 -4d 1D 1-2 
6899,64 1 40,87 42,67 3p 3P-5p apo 2-2 
6881 ,09 1 40,06 41,86 3p 3D-3d 3D0 3-2 
6872,05 4 40,06 41 ,86 3p 3D-3d 3D0 3-3 
6868,80 1 40,05 41,86 3p 3D-3d 3D0 2-1 
6862 ,71 3 40,05 41,86 3p 3D-3d 3D 0 2-2 
6857,27 2 40,05 41,86 3p 3D-3d 3D0 1-1 
6853,70 1 40,05 41,86 3p 3D-3d 3D 0 2-3 
6851,20 1 40,05 41,86 3p 3D-3d 3D0 1-2 
6774,93 0 42,16 43,99 3d 3P 0 -6s 3S 2-1 
6773,37 1 38,22 40,05 3s apo_3p an 2-1 
6762,17 4 38,22 40,05 3s apo_3p 3D 2-2 
6744,38 7 38,22 40,06 3s 3 P0 -3p 3D 2-3 
6742,24 5 38,21 40,05 3s apo_3p an 1-1 
6731,04 6 38,21 40,05 3s 3P0-3p 3D 1-2 
6727,39 6 38,21 40,05 3s 3P 0-3p 3D 0-1 

6460,33 0 42,56 44,47 5p 1P 0-6d 1D 1-2 
6350,76 2 41,30 43,25 3p 1D-5j 1pa 2-3 
6205,56 5 39,97 41,97 4p 1P 0-5s 1S 1-0 
6163,96 0 39,85 41 ,86 4d 3D-3d 3D 0 3-2 
6159,97 0 39,84 41,86 4d 3D-3d 3D0 2-1 

6156,68 3 39,85 41,86 4d 3D-3d 3D0 3-3 
6155,09 2 39,84 41 ,86 4d 3D-3d 3D0 2-2 
6154,13 1 39,84 41,86 4d 3D-3d 3D 0 1-1 
6149,23 0 39,84 41 ,86 4d 3D-3d 3Do 1-2 
6147,81 0 39,84 41,86 4d 3D-3d 3D 0 2-3 
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5894,07 3 40,06 42,16 3p 3D-3d 3P 0 3-2 
5880,54 1 40,05 42,16 3p 3D-3d 3P 0 2-2 
5871 ,69 2 40,05 42,16 3p 3D-3d 3P 0 2-1 
5863,24 1 40,05 42,16 3p 3D-:3d 3p0 1-1 
5858,35 1 40,05 42,16 3p 3D-3d 3P 0 1-0 
5826,42 1 40,19 42,32 4d 1D-3d 1F0 2-3 
5771,66 2 42,32 44,47 3d 1F"-6g 1G 3-4 
5695,92 12 32,10 34,28 3p 1P 0-3d 1D 1-2 
5359,95 2 39,85 42,16 4d 3D-3d 3P 0 3-2 
5353,12 0 39,84 42,16 4d 3D-3d 3P 0 2-2 
5345,84 1 39,84 42 ,16 4d 3D-3d 3P 0 2-1 
5341 ,46 0 39,84 42,16 4d 3D-3d 3P 0 1-1 
5337 ,42 0 39,84 42 ,16 4d 3D-3d 3P 0 1-0 
5305,10 2 43,03 45,37 5/ 3F"-7g 3G 
5272,53 6 38,22 40,57 3s 3P 0 -3p 3S 2-1 
5253,58 5 38,21 40,57 3s 3P 0-3p 3S 1-1 
5249,11 4 40,19 42,56 4d 1D-5p 1P 0 2-1 
5244,67 3 38,21 40,57 3s 3P 0 -3p 3S 0-1 
4859,6 0 42,83 45,38 5d 3D-7j 3F" 3-4 
4793,66 2 40,06 42,67 3p 3D-5p 3po 3-2 
4730,16 1 40,05 42,67 3p 3D-5p 3po 2-1 
4724,33 1 40,05 42,67 3p 3D-5p 3po 1-0 
4673,95 6 38,22 40,87 3s 3po_3p 3p 2-1 
4665,86 8 38,22 40,87 3s 3po_3p 3p 2-2 
4663,64 6 38,21 40,87 3s 3po_3p 3p 1-0 
4659,06 5 38,21 40,87 3s 3po_3p 3p 1-1 
4652,06 5 38,21 40,87 3s 3po_3p 3p 0-1 
4651 ,47 11 29,53 32,19 3s 3S-3p 3P 0 1-0 
4651,01 5 :18,21 40,87 3s 3po_3p 3p 1-2 
4650,25 13 29,53 32,19 3s 3S-:3p 3P 0 1-1 
4647,42 14 29,53 32,19 3s 3S-3p 3P 0 1-2 
4593,3 1 48,31 51 ,01 4/ 3D-5g 3F" 3-4 
4587 ,6 0 48,31 51 ,01 4/ 3D-5g 3po 
4516,77 6 39,39 42,14 4p 3P 0 -5s 3S 2-l 
4515,78 5 39,39 42,14 4p 3P 0-5s 3S 1-1 

4515,33 3 39,39 42,14 4p 3P 0 -5s 3S 0-1 
4443,08 2 40,19 42,98 4d 1D-3d 1P 0 2-1 
4388,016 4 39,85 42 ,67 4d 3D-5p 3P 0 3-2 
4383,544 2 39,84 42,67 4d 3D-5p 3P0 2-2 
4382,898 3 39,84 42,67 4d 3D-5p 3P 0 2-1 
4379,9!)2 2 :19,84 42,67 4d 3D-5p 3P 0 1-1 
4379,481 2 39,84 42,67 4d 3D-5p 3P 0 1-0 
4367 ,50 3 48,13 50,97 4/ 3po_5g 3G 4-5 
4361,87 4 48,13 50,97 4/ 3F0-5g 3G 
4358,90 2 48,14 50,96 4/ 3G-5g 3H0 5-G 

4325,560 8 38,43 41,30 3s 1P0 -3p 1D 1-2 
4315,44 3 48,06 50,93 4d 3D0-5/ 3F 3-4 
4257 ,894 2 39,92 42,83 4/ 3F0 -5d 3D 4-3 
4256,455 1 39,92 42,8:-1 4/ 3F"-5d 3D 3-2 
4255,42 1 39,91 42,83 4/ 3F"-5d 3D 2-1 

4247 ,308 4 39,64 42,56 3p 1P-5p 1P" 1-1 
4186,900 9 40,01 42,97 4/ lpo_5g lG 3-4 
4173,089 2 40,01 42,98 4/ 1F"-5d 1D :3-2 
4166,9!) 1 41,30 44,27 3p 1D-6p lpo 2-1 
4163,26 2 40,06 43,03 3p 3D-5j 3po 3-3 

4162,86 7 40,06 43,03 3p 3D-5j 3F" 3-4 
4156,76 2 40,05 43,03 3p 3D-5j 3po 2-2 
4156,49 6 40,05 43,03 3p 3D-5f 3pa 2-3 
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"'· Ă 1 I 1 EH' eV 1 E 8 , eV 1 Transition 1 J 

4152,512 5 40,05 43,03 3p aD-5f apo 1-2 
4121,843 5 39,97 42,98 4p 1P 0-5d 1D 1-2 
4070,261 9 39,92 42,96 4! ape_5g aG 4-5 
4068,912 9 39,92 42,96 4! ape_5g aG 3-4 
4067 ,940 8 39,91 42,96 4/ ape_5g aG 2-3 
4056,062 7 40,19 43,25 4d 1D-5f lpe 2-3 
4001 ,56 o 47 ,83 50,93 4d ape_5/ aG 

3999,92 o 47,83 50,93 4d ape_5f 3G 4-5 
3889,475 1 39,85 43,03 4d aD-5/ ape 3-3 
3889,144 6 39,85 43,03 4d aD-5! ape 3-4 
3885,941 5 39,84 43,03 4d aD-5/ ape 2-3 
3883,816 4 39,84 43,03 4d aD-5/ ape 1-2 
3703,71 4 39,64 42,98 3p 1P-3d 1P 0 1-1 
3609,625 6 39,39 42,83 4p ap 0-5d an 2-2, 3 
3609,063 5 39,39 42,83 4p ap 0-5d an 1-1, 2 
3608,81 3 39,39 42,83 4p ap 0-5d an 0-1 
3262,272 3 38,36 42,16 4s as-3d apo 1-2 
3259,541 2 38,36 42,16 4s as-3d apo 1-1 
3258,00 1 38,36 42,16 4s as-3d apo 1-0 
3170,016 4 38,65 42,56 4s 1S-5p 1P 0 0-1 
3161,92 2 38,22 42,14 3s 3P 0-5s as 2-1 
3155,09 1 38,21 42,14 3s ap0-5s as 1-1 

3151 ,85 o 38,21 42,14 3s ap 0-5s as 0-1 
3038,91 1 40,19 44,27 4d 1D-6p 1P0 2-1 
2982 ,106 8 34,28 38,43 3d 1D-3s 1P0 2-1 
2874,722 3 38,36 42,67 4s as-5p apo 1-2 
2874,43 2 38,36 42,67 4s as-5p apo 1-1 

2874,24 o 38,36 42,67 4s as-5p apo 1-0 
2863,712 4 40,19 44,52 4d 1D-6f lpe 2-3 
2857 ,013 1 38,65 42,98 4s 1S-3d 1P 0 0-1 
2854,13 o 48,13 52,47 4/ 3pe-6g aG 
2853,13 o 48,13 52,47 4/ apo_6g aG 4-5 

2849,050 5 38,43 42,78 3s 1P 0-3p 18 1-0 
2844,117 2 12,69 17,04 2p 1po-2p2 ap 1-2 
2808,07 1 39,85 44,26 4d 3D-6p ap 3-2 
2806,31 1 39,84 44,26 4d 3D-6p 3P 2-1 
2805,13 o 39,84 44,26 4d 3D-6p 3P 0 1-0, 1 

2799,47 4 40,06 44,48 3p 3D-6f ape 3-4 
2796,46 3 40,05 44,48 3p aD-6! ape 2-3 
2794,56 2 40,05 44,48 3p aD-6! ape 1-2 
2777,714 5 40,01 44,47 4j 1pe-6g 1G 3-4 
2751,828 3 39,97 44,47 4p 1P 0-6d 1D 1-2 

2725,90 7 39,92 44,46 4! ape-6g 3G 4-5 
2725,30 7 39,92 44,46 4/ apo_6g aG 3-4 
2724,85 6 39,91 44,46 4! ape-6g aG 2-3 
2697,75 7 39,39 43,99 4p 3r-6s 3S 2-1 
2697,42 3 39,39 43,99 4p ap0-6s as 1-1 

2672,959 5 39,85 44,48 4d 3D-6f spo 3-4 
2671 ,318 4 39,84 44,48 4d 3D-6f ape 2-3 
2670,240 3 39,84 44,48 4d 3D-6f ape 1-2 
2616,627 4 33,47 38,21 3d aD-3s 3P 0 1-0 
2614,478 5 33,47 38,21 3d aD-3s 3P 0 1, 2-1 

2610,020 6 33,47 38,22 3d aD-3s apo 3-2 
2609,83 1 33,47 38,22 3d aD-3s apo 2-2 
2480,861 4 39,39 44,39 4p ap0-6d an 2-3 
2480,502 4 39,39 44,39 4p 3P0-6d 3D 1, 0-2, 
2296,870 16 12,69 18,09 2p 1po_2p2 1D 1-2 
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2202,54 1 38,65 44,27 4s 1S-6p lpo 0-1 
2176,963 4 34,28 39,97 3d 1D-4p 1P0 2-1 
2162,944 9 34,28 40,01 3d 1D-4t 1r 2-3 
2145,58 0 40,87 46,69 3p 3P-4s 3P0 2, 1-1,0 
2142,49 1 40,87 46,69 3p 3P-4s 3P0 2-2 
2140,92 1 41,86 47 ,65 3d 3D0-4p 3P 1, 2-0, 1 
2139,86 1 41,86 47 ,65 3d 3D0-4p 3P 3-2 
2100,46 0 38,36 44,26 4s 3S-6p 3P0 1-2 

{ 33,47 39,39 3d 3D-4p 3P0 1-0, 1 
2091,999 6 33,47 39,39 3d 3D-4p 3P0 2-1, 2 

33,47 39,39 3d 3D-4p 3P0 3-2 
2016,84 1 42,16 48,31 3d 3P 0-4/aD 2-3 

2015,7 0 42,16 48,31 3d 3P0-4/ 3D 
2010,094 5 32,19 38,36 3p 3P0-4s 3S 2-1 
2009,570 4 32,19 38,36 3p 3P 0-4s 3S 1-1 
2009,327 2 32,19 38,36 3p 3P0-4s as 0-1 
1979,62 1 41,86 48,13 3d 3D0-4/ 3F 
1979,16 2 41,86 48,13 3d an°-4/ 3F 3-4 
1931,027 4 
1923,31 2 { 33,47 39,91 3d 3D-4t 3r 1, 2-2 

33,47 39,92 3d 3D-4/ spo 3-3 
1923,14 4 33,47 39,92 3d Sfl-4/ ape 2-3 
1922,93 5 33,47 39,92 3d 3D-4t 3r 3-4 
1894,49 2 
1645,06 1 
1620,68 1 
1620,33 2 
1620,05 3 
1591 ,48 2 
1577 ,89 2 
1577 ,32 2 
1576,4Q 3 
1531 ,85 2 

1478,30 1 
1478,05 2 
1477 ,68 3 
1428,95 1 
1428,53 2 

1428,17 2 
1427 ,85 3 
1426,78 1 
1426,45 4 
1308,73 2 

1296,30 2 
1256,52 1 
1247 ,383 3 12,69 22,63 2p lpo_2p2 lS 1-0 
1176,370 3 6,49 17,03 2p apo_2p2 ap 2-1 
1175,987 3 6,49 17 ,03 2p apo_2p2 ap 1-0 

1175,711 5 6,49 17,04 2p apo_2p2 ap 2-2 
1175,590 2 6,49 17,03 2p apo_2p2 ap 1-1 
1175,263 3 6,49 17,03 2p apo_2p2 ap 0-1 
1174,933 3 6,49 17,04 2p apo_2p2 ap 1-2 
1165,87 1 

977 ,026 18 0,00 12,69 2s2 1S-2p lpo 0-1 
884,516 8 
784,393 3 
714,879 1 
690,526 7 12,6!:! 30,64 2p 1P 0-3s 1S 1-0 
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~.A I Eu,eV E 8 , eV Transition J 

622,144 2 
609,275 6 
609,025 4 
585,666 6 
585,608 6 
585,496 5 
585,417 8 
585,261 6 
574,279 12 12,69 34,28 2p 1P 0-3d 1D 1-2 
566,490 4 
565,530 7 18,09 40,01 2p21D-4j Ipo 2-3 
554,655 2 
538,312 13 6,49 29,53 2p 3P 0-3s 3S 2-1 
538,150 12 6,49 29,53 2p 3P0 -3s 3S 1-1 
538,075 11 6,49 29,53 2p 3P0-3s 3S 0-1 
535,288 10 18 ,Q9 41,25 2p2 1D-3d 1D 0 2-2 
511,527 10 18,09 42,32 2p21D-3d 1r 2-3 
499,583 7 
499,530 9 
499,462 8 
499,425 7 
497 ,910 1 
493,587 7 
493,519 5 
493,464 5 
493,396 5 
493,364 5 
493,341 5 
492,649 7 18,09 43,25 2p21D-5t 1r 2-3 
483,733 5 
483,618 4 
483,567 3 
477 ,625 3 12,69 38,65 2p 1P0 -4s 1S 1-0 
460,050 8 12,69 39,64 2p 1po_3p lp 1-1 
459,633 15 6,49 33,47 2p 3P 0-3d 3D 2-1 
459,521 14 6,49 33,47 2p 3P0 -3d 3D 1-1 
459,462 13 6,49 33,47 2p 3P 0-3d 3D 0-1 
450,732 9 12,69 40,19 2p 1P 0-4d 1D 1-2 
433,337 8 12,69 41 ,30 2p 1r-3p 1D 1-2 
418,609 2 
416,769 5 
411,958 3 12,69 42,78 2p lpo_3p IS 1-0 
409,325 6 
399,688 6 
399,637 6 
398,551 1 
398,168 1 
390,055 3 
389,090 7 6,49 38,36 2p 3P0-4s 3S 2-1 
389,005 6 6,49 38,36 2p 3P 0-4s 3S 1-1 

388,965 5 6,49 38,36 2p 3P 0-4s 3S 0-1 
386,203 14 0,00 32,10 2s2 1S-3p lpo 0-1 
379,065 1 
371,784 8 6,49 39,84 2p 3P 0-4d 3D 2-2 
371 ,747 10 6,49 39,84 2p 3P 0-4d 3D 2-3 

371,694 10 { 6,49 39,84 2p 3P 0-4d 3D 1-2 
6,49 39,84 2p 3P0 -5d 3D 0-1 

369,472 2 
369 ,415 5 
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366,169 4 
365,778 1 

363,864 6 6,49 40,57 2p apo_3p as 2-1 
363,790 5 6,49 40,57 2p apo_3p as 1-1 
363,761 4 6,49 40,57 2p apo_3p as 0-1 
360,675 5 
360,623 7 

360,557 6 
358,740 4 
353,000 3 
350,330 2 
347,854 3 
347,777 3 
341,242 7 
341 ,179 6 
341,143 5 
339,773 1 
330,687 1 
330,637 1 
327 ,784 1 
327 ,176 4 
327,112 4 
325,570 1 
322,575 8 0,00 38,43 2s2 1S-3s 1P 0 0-l 
319,266 3 
314,395 1 
310,171 7 0,00 39,97 2s2 1S-4p tpo 0-1 
303,468 1 
303,432 4 
301,279 1 
301,243 3 
301 ,206 2 
291,330 5 0,00 42,56 2s2 1S-5p tpo 0-1 
281,390 2 
280,522 2 
280,043 3 
274,051 2 

271 ,014 1 
270,583 1 

C IV, ground state 1s2 2s 2St;a 

Ionization potential 520177,8 cm-1; 64,490 eV 

A, A I EH' eV E 8, eV I Transition J 

7726,2 6 58,44 60,05 6/ 2r-7g 2G etc. 
5811,98 9 37 ,55 39,68 3s 2S-3p 2P0 1/z-1/z 
5801,33 10 37 ,55 39,68 3s 2S-3p 2P0 1/z-3/z 
5018,39 2 55,65 58,12 5p 2P0-6s 2S 3/z-1/z 
!5016,58 1 55,65 58,12 5p 2P0-6s 28 1/z-1/z 
4786,7 0 55,78 58,36 5d 2D-6p 2P 0 3/z-1/z 
4785,88 1 55,78 58,36 5d 2D-6p 2P 0 5/z-3/z 
4685,4 1 58,44 61,09 6/ 2r-8g 2G etc. 
4658,30 9 55,78 58,44 5/ 2r-6g 2G etc. 
4646 coincident 55,78 58,44 5d 2D-6j zpo 5/z- 5/z, 7 /z 

with C III 
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1.., A I EH, eV E 8 , eV I Transition J 

4441,49 3 55,65 58,44 5p 2P 0-6d 2D 3/2-5/z 
4440,34 2 55,65 58,44 5p 2po_6g 2D 1/2-5/2 
3934,89 1 55,22 58,36 5s 2S-6p 2P 0 I /2-1/2 
3934,29 2 55,22 58,36 5s 2S-6p 2P 0 1/2-3/2 
3689,6 2 58,44 61,80 6! 2F"-9g 2G etc. 
2953,95 1 55,65 59,84 5p 2P0-7s 2S 3/2-1/2 
2953,40 0 55,65 59,84 5p 2P 0-7s 2S 1/2-1/2 
2935,12 1 55,78 60,00 5d 2D-7p 2P 0 5/2, 3/2-3/2, 1/2 
2906,29 5 55,77 60,05 5f 2F"-7g 2G etc. 
2901 ,60 2 55,78 60,05 5d 2D-7g 2G %-7/2 
2819,24 1 55,65 60,04 5p 2P 0-7d 2D 3/2. 1/2- 5/2, 3/'J. 
2698,67 4 50,62 55,22 4p 2P 0-5s 2S %-1/2 
2697,75 4 50,62 55,22 4p 2P 0-5s 2S 1/2-1/2 
2595,295 3 50,87 55,65 4d 2D-5p 2P 0 3/2-1/2 
2595,089 4 50,87 55,65 4d 2D-5p 2P 0 5/2-3/2 
2533,77 2 50,88 55,78 4/ 2F"-5d 2D ~. o/z -%. 3/2 
2530,6 6 50,88 55,78 4j2F"-5f2F" 7/2-5/2, 7/2 
2529,98 11 50,88 55,78 4/ 2F"-5g 2G 7!2-7/2, % 
2527 ,7 1 50,87 55,78 4d 2D-5d 2D %. 3/z-5/z, 3/~ 
2524,41 9 50,87 55,78 4d 2D-5/ 2F" Sfz, 3/2-5/2 
2523,7 4 50,87 55,78 4d 2D-5g 2G 5/2-7/2 
2405,10 6 50,62 55,78 4p 2P 0-5d 2D %-5/2 
2404,44 5 50,62 55,78 4p 2P0-5d 2D 1/2-3/z 
2335,90 2 55,77 61,09 5/ 2F"-8g 2G etc. 
2104,24 1 49,76 55,65 4s 2S-5p 2P 0 1/2-1/2 
2103,94 2 49,76 55,65 4s 2S-5p 2P 0 1/z-3/2 
1550,771 19 0,00 7 ,99 2s 2S-2p 2P 0 1/2-1/2 
1548,185 20 0,00 8,01 2s 2S-2p 2P0 1/z-3/2 
1230,511 3 39,68 49,76 3p 2P 0-4s 2S :1/z-1/2 
1230,046 2 39,68 49,76 3p 2P0-4s 2S 1/2-1/2 
1198,58 1 
1168,990 4 40,28 .10,88 3d 2D-4j 2r 5/2-7.'2 
1168,873 3 40,28 50,88 3d 2D-4f 2P" 5/2- 5/2 
1107,933 2 39,68 50,87 3p 2P 0-4d 2D 3/2- 5/z 
1107,600 1 39,68 50,87 3p 2P 0-4d 2D 1/2-% 
948,214 1 37,55 50,62 3s 2S-4p 2P 0 1/2-1 /~ 
948,098 2 37 ,55 50,62 3s 2S-4p 2P0 1/z-3/z 
770,379 0 
419,714 14 8,01 37 ,55 2p 2 P 0-3s 2S 3/2-1/z 
419,525 13 7 ,99 37 ,55 2p 2P0 -3s 2S 1/2-1/2 
384,178 17 8,01 40,28 2p 2po_3d 2D a/2-% 
384,032 16 7 ,99 40,28 2p 2po_3d 2fl 1/z-3/2 
312,455 14 0,00 39,68 2s 2S-3p 2P 0 1/z-1/2 
312,418 15 0,00 39,68 2s 2S-3p 2P 0 lj2_:l;2 
307 ,806 1 0,00 40,28 2s 2S-3d 2D 1/z-3/2 

296,951 7 7,99 49,76 2p 2P 0-4s 2S a;2_t;2 
296,857 6 8,01 49,76 2p 2P 0-4s 2S 1/2-1/2 
289,143 9 7 ,99 50,87 2p 2P 0-4d 2D a/2 -a;~, o/z 
289,048 3 8,01 50,87 2p 2P 0-4d 2D 1!2-3/2 
262,627 4 7,99 55,22 2p2P~Ss2S %-Yz 
262,553 3 8,01 55,22 2p2P~Ss2S Yz-'12 
259,542 7 7,99 ."i5,78 2p 2P 0-5d 2D 3/2-3h 
259 ,471 6 8,01 55.78 2p 2 P 0-5d 2D lf~-5/2 
247 ,415 2 7,99 55,22 2p2P~6s2S %-~ 247 ,357 1 8,01 55,22 2p2P~6s2S ~-~ 
245,830 5 7 ,99 58,44 2p 2P0-6d 2D 3/2-a;2' o/z 
245,775 4 8,01 58,44 2p 2 P 0 -6d 2D lj2- 3;,_ 
244,907 10 0,00 .50,62 2s 2S-4p 2P 0 1/z-3/z, 1/z 
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;,, A I EH, eV E 8 , eV Transition J 

239,196 1 8,01 59,84 2p2P~7s2S 12· 7;-Y, 
238,250 3 7,99 60,04 2p2P~7cfD %-%.% 
238,200 2 8,01 60,04 2p2P~7d2D 72-% 
233,530 3 8,01 61,09 2p2P~8cfD 12· 7;-%.% 
230,43 2 8,01 61,80 2p"P~9cfD %. 72-%. 12 
228,27 1 8,01 61,31 2p2P~10cfD 12· 7;-%.% 
222,791 7 0,00 55,65 2s 2S-5p 2P 0 1/2-3/2. 112 

212,421 5 0,00 58,36 2s 2S-6v 2P 0 lj2_3J2, lj2 

206,641 .'3 0,00 60,00 2s 2S-7p 2P 0 7;-12·72 
203,057 2 0,00 61,06 2s 2S-8p 2P 0 72-%.72 
200,68 1 0,00 61,78 2s 2S-9p 2P 0 72-12·72 
199,04 1 0,00 62,29 2s 2S-10p 2P 0 72-%·72 
197 ,82 1 0,00 62,95 2s 2S-llp 2po 72-%.72 

C V, ground state 1s218o 

Ionization potential 3162450 cm-1; 392,067 eV 

EH, eV I 
I 

;,, A I E8 , eV I Transition J 

2277 ,92 2 298,94 304,38 2s 3S-2p 3P 0 1-1 
2277 ,25 1 298,94 304,38 2s 3S-2p 3P 0 1-0 
2270,91 3 298,94 304,91 2s 3S-2p 3P 0 1-2 
248,744 0 304,40 354,24 2p 3P0-3d 3D 2-1' 2' 3 
248,668 0 304,38 354,24 2p 3P0-3d 3D 1-1' 2' 3 
40,731 0,00 304,38 1s2 1S-2p apo 0-1 
40,270 0,00 307 ,87 1s2 1S-2p lpo 0-1 
34,973 0,00 354,49 1s2 1S-3p lpo 0-1 
33,426 0,00 370,90 1s2 1S-4p lpo 0-1 
32 ,754 0,00 378,51 1s2 1S-5p lpo 0-1 

32,400 0,00 382,65 1s2 1S-6p rpo 0-1 
32 '188 0,00 385,17 1s2 1S-7o Ip• 0-1 
32,064 0,00 386,66 1s2 lS-Sp lpo 0-1 

C VI, ground state is 28112 

Ionization potential 3951950 cm-1; 489,946 eV 

I 

;~.,A I Elf, eV 
I 

E 8 , eV Transition J 

:n ,7:l4 0,00 367 ,44 1s 2S-2p 2P 0 

:w ,464 U,OO 435,51 is 2S-3p 2P 0 

~().988 0,00 459 ,3:~ 1s 2S-4p zpo 
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NITROGEN, Z = 7 

N I, ground state 1s2 2s2 2p3 4Sg12 

Ionization potential 117345 cm-1 ; 14,548 eV 

A,, ~\. I I 
Eu• eV J 

E 8 , eV Transition J 

18751,01 2 13,02 13,68 3d 4D-4{D(3) 0 %-%,% 
18670,00 4 13,02 13,68 3d4D- 4[ D(3)0 %-%,% 
18658,16 32 13,04 13,70 3rfD - 4[ F( 4)0 %-% 
18630,19 13 13,03 13,70 3d 2D- 4[ F(2)0 %-%,% 
18587,24 13 13,03 13,70 3d 2D- 4[ F(3)0 %-% 
18566,75 4 13,02 13,69 3d4D- 4{G(4)0 %-%,% 
18251,58 11 13,02 13,70 3d4D- 4[ F(2)0 %-%,% 
18240,54 13 13,02 13,70 3d4D-4{F(3)0 %-%,% 
18229,66 60 13,02 13,70 3d4D -4[ F(4)0 %-%,% 

{ 3d4D-4{F(3)0 %-%.% 
18210,56 32 13,02 13,70 3d4D -4[ F(2)0 %-%,% 
18199,13 8 13,02 13,70 3d4D- 4[ F( 4)0 %-% 
18171,60 13 13,01 13,70 3d4D- 4[ F(2)0 1~-% 
18169,74 13 13,02 13,70 3d4D- 4[ F(3)0 %-% 
18116,27 6 13,00 13,69 3d4P-4{D(2)0 %-% 
18108,61 12 13,00 13,69 3d 2F- 4[G(4)0 %-%,% 
18097,71 10 13,00 13,68 3d4P- 4[ D(3)0 %-%,% 
18049,56 33 12,99 13,68 3d 2F- 4{D(3)0 %-%,% 
18029,95 80 13,00 13,69 3d4P- 4[ D(2)0 %-%,% 
17979,89 51 13,00 13,69 3d4P-4[G(3)0 %-%,% 
17936,55 17 13,00 13,69 3d4P- 4{D(1)0 %-
17925,70 8 13,00 13,69 3d4P-4[G(4)0 %-% 
17918,06 7 13,00 13,69 3d4P- 4[ D(2)0 %-%,% 

{ 13,00 13,70 3d 2F- 4{G(5)0 %-% 
17878,26 0 

12,99 13,69 3d2F-4[G(4)0 %-% 
17852,09 10 13,00 13,69 3d4P-4[D(1)0 %-
17787,27 8 13,00 13,70 3d 2F-4{F(4)0 %-%,% 
17643,98 42 12,98 13,68 3d4F-4{D(3)0 %-%,% 
17636,83 8 12,98 13,69 3d4F-4[G(3)0 %-%,% 
17584,86 100 { 12,98 13,69 3d4F-4{G(4)0 %-%,% 

12,98 13,68 3d4 F- 4[ D(3)0 %-% 
17531,99 18 12,98 13,69 3d4F-4{G(3)c %-%,% 
17516,58 125 12,99 13,70 3d4 F- 4[G(S)0 %-u~.% 
17480,41 27 12,98 13,69 3d4F-4{G(4)0 %-% 
17474,16 32 12,98 13,69 3d4 F- 4{G(3)0 %-% 
17436,22 24 12,97 13,68 3d 2P-4[D(3)0 %-% 
17429,23 16 12,99 13,70 3d4F- 4[ F(4)0 %-%.% 
17385,13 12 12,97 13,69 3d2P- 4[ D(2)0 %-% 
17367,55 23 12,98 13,70 3d4F- 4[G(5)0 %-% 
17326,86 16 12,97 13,69 3d2P-4[G(3)0 %-% 
17291,81 6 12,98 13,70 3d4 F- 4[ F(3)0 %-%,% 
17282,04 4 12,98 13,70 3d4F-4[F(4)u %-%.% 
17269,17 11 12,97 13,69 3d2P-4[D(2)0 

%-%.% 
17219,55 10 12,97 13,69 3d2P-4[D(l)0 1/2-
15771,10 22 12,12 12,91 3p 2P 0-4s 2P %-% 
15682,86 54 12,12 12,91 3p 2P 0-4s 2P 1(2- 1(2 
15582,27 200 12,12 12,92 3p 2P 0-4s 2P %-% 
15496,13 34 12,12 12,92 3p 2P 0-4s 2P 1/2-% 
15146,66 75 10,93 11,75 2p44P-3p 4D0 %-1~ 
15102,29 26 10,93 11,75 2p44P- 3p4D0 %-1/2 
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15094,96 75 10,93 11,75 2p44P-3p 4D0 %-% 
15050,88 80 10,93 11,75 2p44p _ 3p4DO %-% 
14966,60 180 10,93 11,76 2p44P-3p4D0 %-% 
14952,07 15 10,9.2 11,75 2p44P- 3p 4D0 %-% 
14868,87 100 10,92 11,76 2p44P- 3p4D0 %-5;2 
14757,07 300 10,92 11,76 2p44P- Jp4Do %-% 
14681,04 55 12,12 12,97 3p 2P 0-3d2P %-% 
14604,64 27 12,12 12,97 3p 2P 0-3d2P 14 _3/2 
14598,42 17 12,12 12,97 3p 2P 0 -3d 2P %-1/2 
14548,55 20 11,99 12,85 3p 4S0-4s 4P %-14 
14522,81 36 12,12 12,97 3p 2P 0 -3d 2P ~-14 

14454,62 29 11,99 12,85 3p 4S0-4s 4P %-% 
14313,21 80 11,99 12,86 3p 4S0-4s 4P %-% 
13686,03 14 10,93 11,84 2p44P-3p4Po ~-~ 
13668,60 65 12,12 13,03 3p 2P 0-3d2D 3A _3;. 2 ,2 
13651,63 60 10,93 11,84 2p44P-3p 4P 0 14-% 
13649,74 58 10,93 11,84 2p44P- 3p 4po %-Y2 
13624,18 350 12,12 13,04 3p 2P 0-3d2D %-% 
13615,56 35 10,93 11,84 2p44P-3p4Po %-% 
13602,27 190 12,12 13,03 3p 2P 0-3d2D ~-% 
13588,55 115 12,00 12,91 3p 2D0-4s 2P %-% 
13587,73 200 12,01 12,92 3p 2D0-4s 2P %-% 
13581,33 1200 10,69 11,60 3s 2P-3p 2S0 %-14 
13544,61 65 10,93 11,84 2p44P-3p 4P 0 %-% 
13534,64 60 10,92 11,84 2p44P- 3p 4po %-% 
13464,53 185 10,92 11,84 2p44p _ 3p4PO %-% 
13448,12 21 12,00 12,92 3p 2D0-4s 2P %-% 
13429,61 670 10,68 11,60 3s 2P- 3p 25° 14-~ 

12897,32 51 12,01 12,97 3p 2D 0 -3d 2P %-% 
12778,5 5 13,04 14,00 3d 2D- Sf F( 4)0 %-% 
12771,51 15 12,00 12,97 3p 2D0-3d2P %-% 
12730,68 35 12,01 12,98 3p 2D0-3d4 P %-% 
12708,89 30 12,00 12,97 3p 2D0-3d2P %-~ 
12662,16 27 12,00 12,98 3p 2D0- 3d4 F %-54 
12581,00 27 .12,01 12,99 3p 2D0-3d2F %-% 
12578,8 3 13,02 14,00 3d4D- Sf F(3)0 %-% 
12575,99 8 13,02 14,00 3d4D-SfF(4)0 %-% 
12564,4 4 13,02 14,00 3d4D-SfF(3)0 %-% 
12557,66 14 { 12,01 13,00 3p 2D0-3d4P %-% 

13,02 14,00 3d4D-SfF(2)0 %-
12469,62 1350 { 12,99 14,00 3d 2F- SfD(3)0 %-

12,01 13,00 3p 2D0-3d 2F %-% 
12464,? 5 13,00 14,00 3d4P-SfD(2)0· %-% 
12461,25 680 12,00 12,99 3p 2D0-3d2F %-% 
12438,40 195 12,00 13,00 3p 2D0-3d4P %-% 
12428,81 6 13,00 13,99 3d4P- SfG(3)0 %-% 
12404,27 98 11,99 12,99 3p 4S0-3d2F %-% 
12391,9 5 12,99 13,99 3d2F- SfG(4)0 %-% 

12384,83 12 { 13,00 14,00 3d 2F- SfG(S)0 ·%-% 
12,00 13,00 ~p 2D0-3d4P %-% 

12381,65 375 11,99 13,00 3p 4S0-3d4P %-% 
12328,76 350 11,99 13,00 3p 4 S0-3d4 P %-% 
12298,55 120 11,84 12,85 3p 4P 0-4s 4P %-1/2 
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12288,97 260 { 11,84 12,85 3p 4P 0 -4s 4P %-% 
11,99 13,00 3p 4S0 -3d4P %-1~ 

12270,80 20 11,84 12,85 3p 4P 0 -4s 4P %-% 
12261,28 27 12,01 13,02 3p 2D0 -3d4D %-% 
12250,11 11 12,98 13,99 3d4 F-5fG(4)0 %-% 
12231,32 75 11,84 12,85 3p 4P 0 -4s 4P %-% 
12210,17 12 12,99 14,00 3d4F-5fG(5)0 %-1% 
12203,93 150 11,84 12,85 3p 4P 0 -4s 4P %-% 
12186,32 480 11,84 12,86 3p 4P 0 -4s 4P %-% 
12142,16 12 11,99 13,01 3p 4S0 -3d4D %-% 
12129,97 170 11,84 12,86 3p 4P 0 -4s 4P %-% 
12124,60 35 11,99 13,02 3p 4S0 -3d4D %-% 
12109,30 25 12,01 13,03 3p 2D0 -3d2D %-% 
12106,59 45 11,99 13,02 3p 4S0 -3d4D %-% 
12074,51 230 12,01 13,04 3p 2D0 -3d2D %-% 
11998,36 110 12,00 13,03 3p 2D0 -3d2D %-% 
11651,45 2 10,93 11,99 2p4 4P-3p 4So 1/2-3/2 
1Hi25 ,173 3 10,93 11,99 2p4 4P-3p 4So 3J2-% 
11566,114 4 10,92 11,99 2p4 4P-3p 4So 5J2-a;2 
11323,169 3 11,75 12,85 3p 4D 0-4s 4P a;2_lj2 
11313,891 4 11,76 12,85 3p 4D 0-4s 4P %-% 
11294,238 2 11,75 12,85 3p 4D 0-4s 4P 1/2-1/2 
11291,657 5 11,76 12,86 3p 4D 0 -4s 4P 7J2-% 
11266,198 3 11,75 12,85 3p 4D 0 -4s 4P a;2_a;2 
11237,582 2 11,75 12,85 3p 4D 0-4s 4P 1J2-3j2 
11227,076 3 11,76 12,86 3p 4D 0-4s 4P 5/2-% 
11180,114 1 11,75 12,86 3p 4D 0-4s 4P 3/2-5/2 
10884,60 2 11,84 12,98 3p 4P 0-3d 4F %-7/2 
10879,19 1 11,84 12,98 3p 4po_3d 4p 3/2-5/2 
10774,993 3 11,84 12,99 3p 4po_3d 2p 5/2-5/2 
10757 ,888 7 11,84 13,01 3p 4po_3d 4p 5/2-% 
10730,510 4 11,84 12,99 3p 4P0 -3d 2F :J/2- 5/2 
10717,954 6 11,84 13,00 3p 4po_3d 4p %-3/2 
10713,550 8 11,84 13,01 3p 4po_3d 4p 3/2-5/2 
10693,167 3 11,85 13,00 3p 4P0 -3d 2F 5/2-7/2 
10653,034 8 11,84 13,00 3p 4P0 -3d 4 P 1/2-3/2 
10643,981 6 11,84 13,00 3p 4 P 0-3d 4P 3/2-1/2 
10623,177 5 11,84 13,00 3p 4po_3d 4p 1/2-1/2 
10596,958 6 13,72 14,98 3p' 2F-3d' 2G 7/2-9/2 
10591,905 5 13,72 14,98 3p' 2F-3d' 2G 5/2-7/2 
10563,339 5 11,84 13,02 3p 4P 0 -3d 4D 5/~-3/2 
10549,635 8 11,84 13,02 3p 4P0 -3d 4D 5/2-5/2 
10539,554 10 11,84 13,02 3p 4P 0-3d 4D 5/2-7/2 
10533,775 5 11,84 13,01 3p 4P 0 -3d 4D 3/2-1/2 
10520,574 8 11,84 13,02 3p 4P 0-3d 4D 3/2-3/2 
10513,403 7 11,84 13,02 3p 4P 0-3d 4D 1/2-1/2 
10506,998 8 11,84 13,02 3p 4P 0 -3d 4D 3/2-5/2 
10500,266 6 11,84 13,02 3p 4P 0 -3d 4D 1/2-3/2 
10199,98 2 11,76 12,98 3p 4D 0 -3d 4F 7/2-5/2 
10166,79 :1 11,76 12,98 3p 4D 0 -3d 4F %-3/2 
10164,849 7 11,76 12,98 3p 4D 0 -3d 4F 7f,-7 /, 
10147 ,274 8 11,76 12,98 3p 4D 0 -3d 4F 5/2-% 
10128,285 7 11,75 12,98 3p 4D 0 -3d 4F %-3/2 
10114,644 13 11,76 12,99 3p 4D 0 -3d 4F 7/2-% 
10112,484 12 11,76 12,98 3p 4D 0 -3d 4F 5/2-7/2 
10108,8~5 11 11,75 12,98 3p 4D 0 -3d 4F 3/2-5/2 
i0105 ,147 10 11,75 12,98 3p 4D"-3d 4F 112-% 
10054,259 4 11 ,76 13,01 3p 4D 0 -3d 4P 7!2-% 
10017,822 !j '11,76 12,99 3p 4D 0 -3d 2F 5/2-5/2 
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10003,055 5 11,76 13,01 3p 4D 0 -3d 4P 5/z-5/z 
9997 ,750 4 11,76 13,00 3p 4D 0 -3d 2F 7/2-7/z 

9980,424 3 11,75 12,99 3p 4D 0 -3d 2F 3/2- 5/2 
9965,736 3 11,75 13,01 3p 4D 0 -3d 4P 3/2-5/z 
9947 ,066 4 11,76 13,00 3p 4D 0 -3d 2F 5/2-7/2 
9931 ,474 5 11,75 13,00 3p 4D 0 -3d 4P 3/z-3/z 
9909,220 2 11,75 13,00 3p 4D 0 -3d 4P 1/z-3/z 

9905,54 0 11,75 13,00 3p 4D 0 -3d 4P 3/z-1/z 
9883,369 3 11,75 13,00 3p 4D 0 -3d 4P 1/z-1/2 
9872,159 6 11,76 13,02 3p 4D 0 -3d 4D 7/2-5/2 
9863,332 9 11,76 13,02 3p 4D 0 -3d 4D 7/2-7/2 
9834,623 6 11,76 13,02 3p 4D 0 -3d 4D 5/2-3/2 

9822,754 7 11,76 13,02 3p 4D 0 -3d 4D 5/2- 5/2 
9814,026 4 11,76 13,02 3p 4D 0 -3d 4D %-7/2 
98'10 ,018 5 11,75 13,01 3p 4D 0 -3d 4D 3/2-1/2 
9798,565 5 11,75 13,02 3p 4D 0 -3d 4D 3/z-3/2 
9788,298 4 11,75 13,01 3p 4D 0 -3d 4D 1/2-1/z 

9786,788 4 11,7.5 13,02 3p 4D 0 -3d 4D 3/2- 5/2 
9776,904 4 11,75 13,02 3p 4D 0 -3d 4D 1 /z-3/2 
9694,01 1 11,76 13,04 3p 4D 0 -3d 2D 5/2- 5/2 
9464,23 1 '11,60 12,91 3p 2S0 -4s 2P 1/2-1/2 
9460,676 10 10,69 12,00 3s 2P-3p 2D 0 3/2-3/2 

9392,789 15 10,69 12,01 3s 2P-3p 2D 0 3/2- 5/2 
9386,805 14 10,68 12,00 3s 2P-3p 2D 0 1/2-3/2 
9208,001 8 12,36 13,70 3s' 2D-3p' 2D 0 3/z-3/2 
9207 ,59 3 12,36 13,70 3s' 2D-3p' 2D 0 5/2-3/2 
9187 ,84 3 12,36 13,70 3s' 2D-3p' 2D 0 3/z-% 

9187,449 9 12,36 13,70 3s' 2D-3p' 2D 0 5/2- 5/2 
9060,472 10 11,60 12,97 3p 2S 0 -3d 2P 1/2-3/2 
9049,890 12 12,36 13,72 3s' 2D-3p' 2F0 3/2- 5/z 
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9049,47 5 12,36 13,72 3s' 2D-3p' 2F 0 5/z-5/z 
9045,878 13 12,36 13,72 3s' 2D-3p' 2F0 5/z-7/z 
9028,918 9 11,60 12,98 3p 2S 0 -3d 2P 1/z-1/z 
8747 ,357 9 10,34 11,75 3s 4P-3p 4D 0 5/z-3/z 
8728,909 10 10,33 11,75 3s 4P-3p 4D 0 3/z-1/z 
8718,841 14 10,34 11,76 3s 4P-3p 4D 0 5/z-5/2 
8711 ,708 15 10,33 11,75 3s 4P-3p 4D 0 %-3/z 
8703,25.5 14 10,33 11,75 3s 4P-3p 4D 0 1/z-1/z 
8686,161 14 10 ,:~:3 11,75 3s 4P-3p 4D 0 1/z-3/2 
8683,400 16 10,33 11,76 3s 4P-3p 4D 0 3/z-5/z 
8680,270 17 10,:34 11,76 3s 4P-3p 4D 0 5/z-7 /z 
8655,869 14 10,69 12,12 3s 2P-3p 2P 0 3/z-1/z 
8629,238 16 10,69 12,12 3s 2P-3p zpo 3/z-% 
8594,005 15 10,68 12 ,12 3s 2P-3p zpo 1/z-1/z 
8567,735 14 10,68 12,12 3s 2P-3p 2P 0 1/z-3/z 
8242,374 13 10,34 11,84 3s 4P-3p 4P 0 5/z-% 
8223 '121 13 10,33 11,84 3s 4P-3p 4P 0 3/z-1/z 
8216,317 15 10 ,:34 11 ,84 3s 4P-3p 4P 0 5/z-5/z 
8210,708 11 10,33 11,84 3s 4P-3p 4P 0 3/z-3/z 
8201,766 7 12,:36 13,87 :3s' 2D-5p zno 3/z-% 
8201,43 2 12,36 1:3 ,87 3s' 2D-5p zno %-% 
8200,357 10 10.3:3 11,84 3s 4P-3p 4P0 1/z-1/z 
8188,005 t:3 10 ,3:~ 11 ,84 3s 4P-3p 4P0 1/z-3/z 
8184,852 B 10,33 11,84 3s 4P-3p 4P0 3/z-5/z 
8174,50 1 12,12 13,64 3p zpo_5s zp 3/z-1/z 
8166,51 2 12,36 13,87 3s' 2D-5p zno 3/z- 5/z 
8166,235 8 12,3ti 13,87 3s' 2D-5p 2D0 5/z-% 
8150,66 1 12,12 13,64 3p zpo_5s zp 1/z-1/z 
8129,170 ;) 12 ,12 13,65 3p zpo_~Js zp 3/z-3/z 
8105,631 2 12,12 13,65 3p zpo_5s zp 1 /z-3/z 
7915,419 7 12,:36 13,92 3s' 2D-3p' 2P0 3/z-1/z 
7899,27 3 12 ,:iti 13,92 3s' 2D-:3p' 2P 0 3/z-3/z 
7898,985 8 12 ,:36 13,92 3s' 2D-3p' 2P 0 5/z-3/z 
7468 ,309 16 10,:34 11,99 3s 4P-:3p 48° 5/z-3/z 
7442,299 15 10 ,::l:3 11 ,99 3s 4P-3p 4S 0 3/z-3/z 
7423,639 14 10,33 11,99 3s 4P-3p 4S 0 1/z-3/z 
6982,02 00 '11,84 1.3,61 3p 4po_5s 4p 3/z-1/z 
{i979 '10 1 11,84 1:3 ,62 3p 4po_5s 4p 5/z-3/z 
6951 ,50 1 11,84 13,62 ::Jp 4po_5s 4p 1/z-% 
6945,22 4. 11 ,84 13 ,6:3 3p 4pc_5s 4p 5/z-5/z 
6926,90 1 11 ,84 t:3 ,6:3 3p 4po_5s 4p 3/z-5/z 
()874,30 1 

()793,82 00 11 ,84 13,67 :3p 4po_4d 4p 5/z-7/z 
6758,()() 4 11,84 13,67 3p 4P 0 -4d 4D 3/z-5/z 
6752,40 4 11 ,84 1:3 ,68 :3p 4pc_4d 4D 5/z-7/z 
6741 ,29 ;) 11,84 1:3,68 :3p 4po_4d 4p 3/z-1/z 
67.13,48 13 11,84 13,68 3p 4po_4d 4p 1 /z-1/z 
G72:3 ,12 f) 11 ,84 1:3 ,69 ::Jp 4po_4d 4p 5/z-5/z 
G713 ,12 i 
(i708,81 4 
6706,20 4 11,84 13,69 ;)p 4po_4d 4p 3/z-5/z 
666{) ,7;) () 12,12 13,99 :3p zpo_5d 2p 3/z-3/z 
()656 ,510 11,7::. 13,ti1 :3p 4D 0 -5s 4P 3/z-1/z 
(j(i5::l ,4.i8 5 H,7G 13,62 3p 4D 0 -5s 4P Sfz-3/z 
G646 ,!ito 2 :i1 '75 13,61 :3p 4D 0 -5s 4P 1/z-1/z 
6644,963 n 11,76 1:3 ,6:3 :3p 4Do-5s 4p 7 /z-5/z 
6636,938 4 11 ,75 13,62 3p 4D 0 -5s 4p lz-a/z 

113 



)..,.<\. I EH, eV E 8, eV Transition J 

6627 ,02 0 11,75 13,62 3p 4D 0 -5s 4P 1/2-3/2 
6622,543 3 11,76 13,63 3p 4fl 0 -5s 4P 5J2-5J2 

6606,77 00 11,75 13,63 3p 4D 0 -5s 4P 3J2-5J2 

6506,45 0 11,76 13,67 3p 4D 0 -4d 4F 7/2-7/2 
6499,52 3 11,76 13,66 3p 4D 0 -4d 4F 5J2-5J2 

6491,28 3 11,75 13,66 3p 4D 0 -4d 4F 3/2-3/z 
6484,88 9 11,76 13,67 3p 4D 0 -4d 4F 5/2-7/z 
6483,75 3 11,75 13,66 3p 4D 0 -4d 4F 3/2-5/2 
6482,74 9 11,76 13,68 3p 4D 0 -4d 4F 7/2-P/2 
6481,73 2 11,75 13,66 3p 4fl 0 -4d 4F 1/2- 3/2 

6480,50 0 11,75 13,66 3p 4D 0 -4d 4D 3/2-1/2 
6471,03 1 11,75 13,66 3p 4D 0 -4d 4D 1J2-1J2 

6468,32 4 11,76 13,67 { 3p 4D 0 -4d 4D 7/2- 7/2 
3p 4D 0 -4d 4D 5/z-5/z 

6457 ,93 3 11,75 13,67 3p 4D 0 -4d 4D 3/z-3/z 
6452,75 1 11,75 13,67 3p 4D0 -4d 4D 3/z-5/z 
6448,49 0 11,75 13,67 3p 4D 0 -4d 4D 1/z-1/2 
6441,70 5 11,76 13,69 3p 4D 0 -4d 4P 7/z- 5/2 
6440,95 3 
6437 ,01 4 11,75 13,68 3p 4D 0 -4d 4P 3/2-1/z 
6428,05 00 11,75 13,68 3p 4D 0 -4d 4P 1/z-1/z 
6422,93 3 
6420,47 3 11,76 13,69 3p 4D 0 -4d 4P 5/z-5/2 
6417,05 2 
6321 ,70 00 11,99 13,93 3p 4S0 -6s 4P 3/z-1/2 
6303,68 0 11,99 13,93 3p 4S0 -6s 4P 3/2-3/2 

6285,78 1 
6275,43 1 11,99 13,94 3p 4S0 -6s 4P 3/2-5/2 

6272,83 1 12,01 13,99 3p 2D 0 -5d 2P %-% 
6075,83 3 
6017,70 2 
6015,40 1 
6008,48 10 11,60 13,66 3p 2S0 -4d 2P 1/2- 3/z 
5999,47 6 11,60 13,67 3p 2 S0 -4d 2P 1/2-1/2 
5856,23 1 11,84 13,93 3p 4po_6s 4p 3/2-1/z 
5854,16 2 11,84 13,93 3p 4po_6s 4p 5/2- 3/z 
5841,01 2 11,84 13,93 3p 4po_6s 4p %-% 
5834,71 1 11,84 13,93 3p 4po_6s 4p 1/2-3/z 
5829,53 6 11,84 13,94 3p 4po_6s 4p 5/2-5/2 
5816,48 2 11,84 13,94 3p 4P -6s 4P 3J2-% 

5793,51 1 
5752,64 4 11,84 14,00 3p 4po_5d 4p 5/2-5/2 
5747 ,36 2 11,99 14,15 3p 4S0 -7s 4P 3/2-5/2 

5740,65 2 
5735,63 1 
5667,04 1 
5625,43 2 11,75 13,93 3p 4D 0 -6s 4P 3' 1/ 12- 12 
5623,20 4 11,76 13,93 3p 4D 0 -6s 4P 5/2-% 
5618,18 1 11,75 13,93 3p 4D 0 -6s 4P 1/z-1/z 
5616,54 5 11,76 13,94 3p 4D 0 -6s 4P 7/2-% 

5611,36 1 11,75 13,93 3p 4D 0 -6s 4P %-% 
5604,28 0 11,75 13,93 3p 4D 0 -6s 4P 1/2-3/2 
5600,54 0 11,76 13,94 3p 4D 0 -6s 4P 5/2-5/z 
5567 ,63 1 
5564,37 9 11,76 13,99 3p 4D 0 -5d 4 F 5/2- 7 /z 
5563,84 3 
5560,37 9 11,76 14,00 3p 4D 0 -5d 4F 7 /z-9/z 

5557,44 2 
5545,11 3 H ,76 14,00 3p 4D 0 -5d 4P 7/2-5/z 
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5540,36 1 
5535,37 1 
5411,881 5 12,12 14,42 3p 2P!?..3s 2S rz-~ 
5401,450 4 12,12 14,42 3p 2P!?..3s 2S ~-~ 
5378,45 0 10,93 13,23 2p4 4P-4p 4D 0 1/z-1/z 
5372,66 :l 10,93 13,24 2p4 4P-4p 4D 0 1/z-3/z 
5371 ,10 1 11,84 14,15 3p 4P-7s 4P 5fz-5fz 
5367,27 1 10,93 13,24 2p4 4P-4p 4D 0 3Jz-3fz 
5356,77 5 10,93 13,24 2p4 4P-4p 4D" 3Jz-5fz 
5344,23 00 10,92 1:3,24 2p4 4P-4p 4D 0 Sfz-Ofz 
5334,42 1 11,84 14,17 3p 4po_6d 4p 5/z-5/z 
5328,70 5 10,92 13,25 2p4 4P-4p 4D 0 Sfz-'1/z 
5310,52 1 10,93 13,26 2p4 4P-4p 4P 0 1/z-3fz 
5309,48 1 10,93 13,26 2p4 4P-4p 4P0 3/z-1/z 
5304,9 1 10,93 13,26 2p4 4P-4p 4P 0 3fz-3/z 
5292,75 0 10,94 13,26 2p4 4P-4p 4P 0 5/z-3fz 

10,93 13,27 2p4 4P-4p 4P 0 3fz-5/z 
5281 ,18 ;) 10,92 13,27 2p4 'P-4p 4po 6/z-Dfz 
5201,71 2 11,60 13,99 3p 2S0-5d 2P 1/z-% 
5189,51 1 11,76 14 ;15 3p 4D-7s 4P? 7/z-Dfz 
5187 ,1 1 10,93 13,32 2p4 4P-4p 4S 0 1/z-3/z 
5181 ,47 0 10,93 13,32 2p4 4P-4p 4S 0 3fz-3fz 
5169,45 1 10,92 B,32 2p4 4P-4p 4S 0 6/z-3/z 
5162,78 1 
4935,03 10 10,69 j;) ,20 3s 2P-4p 2S 0 Sfz-1/z 
4914,90 5 10,68 13,20 3s 2P-4p 2S 0 1/z-1/z 
4886,30 2 
4881,79 1 
4847,38 2 
4837,93 1 
4831 ,16 1 
4753,13 2 
4750,26 2 
4744,04 ;{ 
4742,90 2 

4731 ,22 1 
4685,74 3 
4669,77 :l 
4660,05 2 
4657 ,72 '1 
4656,65 1 
4651,08 1 
4625,61 1 
4554,21 1 
4553,38 1 

4503,53 1 
4502,27 2 
4497 ,45 1 
4494,67 5 
4492,40 7 

4358,27 10 
4343,41 1 
4336,48 5 
4321,99 1 
4317,70 5 

4313,11 4 
4305,46 6 
4284,92 2 
4282,20 1 
4281 ,39 2 

115 



1.-,A I I EH' eV I E 8 , eV Transition J 

4254,7 4 { 10,33 13,24 3s 4P-4p 4D 0 a;2-% 
10,33 13,24 3s 4P-4p 4D 0 1/2-3/2 

4253,28 4 10,34 13,24 3s 4P-4p 4D 0 "lz-7 /2 
4230,35 4 10,34 13,26 3s 4P-4p 4P0 5/2-3/2 
4229,59 2 
4224,74 4 10,33 13,26 3s 4P-4p 4P 0 3/z-1/2 
4223,04 5 10,34 13,27 3s 4P-4p 4P 0 5/2-5/2 
4220,79 2 
4215,92 2 10,33 13,26 3s 4P-4p 4P0 1/2-% 
4214,73 5 10,33 13,27 3s 4P-4p 4P0 %-5/2 
4209,05 1 
4206,29 1 
4205,65 2 
4193,49 3 
4187 ,06 1 
4166,64 1 
4151,46 12 10,34 13,32 :3s 4P-4p 48° 5/z-3/2 
4145,78 2 
4143,4 10,33 1:1,32 3s 4P-4p 48° 3/z-% 
4137 ,63 7 10,33 13,32 3s 4P-4p 48° 1/z-3/2 
4129,16 1 
4113, 972 6 10,69 13,70 3s 2P-3p' 2D0 3/2-3/2 
4109,959 12 10,69 13,70 3s 2P-3p' 2D0 3/2- 5/2 
4102,18 2 
4099,951 9 10,68 13,70 3s 2P-3p' 2D0 1/z-% 
4037 ,35 1 
4033,64 1 
4010,99 2 
4001,65 1 
3999,98 4 
3994,86 3 
3969,95 1 
3957,20 3 
3952,21 3 
3869,10 4 
3834,84 2 
3834,24 4 10,69 13,92 3s 2p_;)p' zpo :lf~-l/2 
3830,39 9 10,69 13,92 ;)s zp_;~p' 2po '1/2-3/z 
3822,07 6 10,68 13,92 3s 2P-3p' 2P 0 1/z-1/2 
3818,27 2 10,68 13,92 ;)s 2P-3p' zpo 1/2-3/2 
3687 ,88 2 
3681 ,10 3 
3650,19 5 
3545,62 2 
35:32,65 4 
3437 ,14 4 
1889,056 2 
1873,217 1 
1846,399 6 
1836,7:39 4 3 Ji7 1lJ ,33 2pa 2po_3s 4p 3/2, 1/2-1/2 
1757,223 1 
1750,079 2 
1745,249 30 ;) ,:!7 10,68 2p 3 2P"-3s 2P a;'!., t/2_1;2 

1742,724 10 :3,57 10,69 2p3 zpo_3s zp a;z, 1 /2-a/z 
1729,481 1 
1728,170 3 
1721 ,746 3 
1677 ,906 4 
1671,020 1 
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1647,493 3 
1640,437 2 
1602,973 1 
1597 ,181 2 
·1592 ,867 3 
1577 ,131 1 
1542,499 1 
1494,668 60 2,38 10,68 2p3 2flo-3s zp 3/2-1/2 
1492,817 30 2,38 10,69 2p3 2Do-3s zp %-3/2 
1492,624 80 2,38 10,69 2p3 2flo-3s zp %-3/2 
1481,750 4 
1467 ,384 3 
1466,723 5 
1462,822 2 
1411,939 30 3,57 12,36 2p3 zpo_3s' 2fl 1/2, 3/2-%• 5j2 
1411,510 1 
1360,566 1 
1355,887 6 
1327,927 10 3,57 12,91 2p3 zpo_4s zp 3/z, 1/z-1/z 
1326,572 15 3,57 12,92 2p3 zpo_4s zp 3/z, 1/z-3/z 
1321 ,60 4 
1320,83 3 
1319,684 30 3,57 12,97 2p3 zpo_3d zp 3/z, 1/z-3/z 
1319,003 20 3,57 12,98 2p3 zpo_3d zp 3/z, 1fz-1fz 
1318,13 :-1 
1317,41 2 
1316,287 1 3,57 12,99 2p3 zpo_3d 2F 3/z-5/z 
1315,484 1 3,57 13,00 2p3 zpo_3d 4p 3/z, 1/z-1/z 
1315,23 2 
1313,47 3 
1313,20 3 3,57 13,00 2p3 zpo_3d 4p a;z, 1 /z-3/z 
1312,86 3 3,57 13,01 2p3 zpo_3d 4p 3/z-% 
1312,44 3 
1310,952 25 3,57 13,04 2p3 zpo_3d zn 3/z-3/z 
1310,548 25 3,57 13,04 2p3 zpo_3d 2fl %-5/z 
1310,057 1 
1309,30 3 
1308,86 3 
1280,362 1 
1279,995 1 
1243,309 15 2,38 12,36 2p3 2D 0-3s' 2D 5/z, 3/z-% 
1243,179 20 2,38 12,36 2p3 2D 0-3s' 2D 5/z, 3/z-3/z 

1233,20 2 3,57 13,63 2p3 zpo_5s 4p 3/z-5/z 
1231,588 1 3,57 13,65 2p3 zpo_5s 2p 3/z, 1/z-1/z 
1230,288 0 3,57 13,65 2p3 zpo_5s 2p a;z, lfz-3/z 
1229,40 2 
1229,172 1 

1228,790 10 3,57 13,66 
{ 2p3 zpo_4d zp 3/z, 1/z-Sfz 

2p3 zpo_4d 4D 3/2, 1 /z-1 /z 
1228,410 5 3,57 13,67 2p3 zpo_4d zp Sfz, 1/2-1/z 
1227,788 2 3,57 13,67 2p3 zpo_4d 4D 3fz-5/z 
1227 ,226 1 3,57 13,68 2p3 zpo_4d 4p 3/z, 1/z-1/z 
1227,00 3 3,57 13,68 2p3 zpo_4d 4]) 3j2_7/z 

1226,831 1 3,57 13,68 2p3 zpo_4d 4p 3fz, 1/2-3/z 
1225,85 2 3,57 13,69 2p3 zpo_4d 4p 3/z-% 
1225,372 10 3,57 13,69 2p3 zpo_4d zn 3 /z, 1 /z-3fz 
1225,028 15 3,57 13,70 2p3 zpo_4d 2fl 3/2- 6/z 
1223,80 2 
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1223,20 3 
1200,711 30 0,00 10,33 2p3 4Sc-3s 4p 3/2-1/2 
1200,224 0 0,00 10,33 2ps 4So-3s 4p 3/2-3/2 

1199,718 2 
1199,549 50 0,00 10,34 2ps 4S"-3s 4p 3/2-% 

1192,55 2 3,57 13,97 2p3 2po-6s 4p 3/2-% 

1191,99 4 :::1,57 13,98 2p3 zpc_6s 2p 3J2, 1J2-1J2 
1191,03 5 3,57 13,99 2p3 2pc_5d 2p 3J2. 1J2-3J2 

1190,84 5 3,57 13,99 
2p3 2po-Sd 2p 3f2. 1J2-1J2 

{ 2p3 2po_5d 4D 3J2-5/2 
1190,52 3 

1189,628 5 
1189,244 3 3,57 14,00 2p3 2po_5d 2D 5J2, 3/2-3/2 
1188,972 5 3,57 14,00 2p3 2pc_5d 2D 5J2. 3J2-% 
1183,998 3 
1177,694 15 2,38 12,91 2p3 2Dc-4s 2p 3J2-lj2 

1176,626 3 
1176,508 15 2,38 12,92 2p3 2Dc-4s 2p 5J2, 3 /2-3/2 
1174,84 3 
1172,55 3 3,57 14,15 2p3 zpo_7s 2p 3J2. lj2_1J2 
1172,02 2 3,57 14,15 2p3 2po_78 2p 3/2. 1/2'-3/2 

1171,60 2 :1,57 14,16 2p3 2po-6d 2p 3J2. 1J2_3,2 
1171 ,39 2 3,57 14,16 2p3 2pc-6d 2p 3f2. 1J2-1J2 

1171 ,067 0 2,38 12,98 2pa 2Do-3d 2p 5/2, 3/2-3/2 
{ a,57 14,16 2p3 2po_6d 2D 3J2-3J2 

1170,276 1 2,38 12,98 2p3 2D 0-3d 4F 3/z-5/2 
1169,692 1 2,38 12,98 2p3 2D 0 -3d 4F 5J2-7J2 

1168,537 20 2,38 12,99 2p3 zno-3d 2p 3J2-5J2 
1168,334 8 2,38 13,01 2p3 zno-3d 4p 3/z-5/z 
1167 ,450 25 2,38 13,00 2p3 2D 0 -:3d 2F 5J2-7 /2 
1165,566 2 2,:{8 13,02 2p3 2D 0-3d 4D 5J2-7/2 
1164,322 8 2,38 13,03 2p3 2D -3d 2D 5/z-3/z 

1163,884 12 2,38 13,04 2p3 2Dc -3d 2D 5/2- 5/2 
1161 ,26 2 :~,57 14,25 2p3 2po-8s 2p 3f2. 1J2-3/2, lf2 
1160,67 2 3,57 14,26 2p3 zpo_7d 2p a;2, lfz-a/2 
1160,45 3 3,57 14,26 2p3 2po_7d 2p 3/2, 1/2-1/2 
1159,858 1 3,57 14,26 2p3 zpo_7d 2D 3/2, 1/2-3/2 

1159,285 1 3,57 14,27 2p3 2po_7d 2D a/2- 5/2 
1158,051 2 
1154,23 3 3,57 14,32 2p3 2P"-9s 2P 3/2, 1/z-1/2 
1153,52 4 3,57 14,32 2p3 zpo_8d 2p :1/2, 1/2-3/z 
1152,75 1 3,57 14,33 2p3 2po-8d 2D 3/z, 1 /z-3/z 

1152,35 4 a,s7 14,33 2p3 zpo_8d 2D 3/z-5/z 
1149,47 2 3,57 14,36 2p3 zpo_10s 2p :1/z, 1/2-1/z 
1148,76 4 :::1,57 14,37 2p3 2po_gd 2p 3/z, 1/2-3/2 
1147,69 4 3,57 14,38 2p3 zpo_9d 2D 3/2- 5/2 

'1145,92 1 3,57 14,39 2p3 zpo_Hs 2p 3/2. 1/2-1/2 

1145,28 2 3,57 14,40 2p3 2po_:10d 2p :1/z, 1/2-3/2 
1144,24 2 3,57 14,41 2p3 2pc_10d 2D 3/z-% 
1143,649 5 3,57 14,41 2p3 2po_3s" 2S :1/2, 1/z-1/2 
1143,32 1 3,57 14,42 2p3 zpo_12s zp 3/2, 1/2-1/2 
1142,73 2 3,57 14,42 2p3 2po_11d zp :1/z, 1/2-3/2 

1141,70 2 3,57 14,43 2p3 zpo_Hd 2D 3/2- 5/2 
1141,20 1 3,57 14,44 2p3 zpo_13s 2p :l/2, 1/2-1/2 
1140,76 2 3,57 14,44 2p3 zpo_12d zp "/2. 112-3 /2 
1139,818 1 
1139,15 1 3,57 14,46 2p3 2P 0 -12d 2D 3/2- 5/2 
1134,981 25 0,00 10,92 2pa 4So-2p4 4p 3/2-5/2 
1134,417 25 0,00 10,93 2pa 4So-Zp4 4p 3/2-3/2 
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1134,168 20 0,00 10,93 2pa 4So-2p4 4p 3/z-1/z 
1101,293 40 2,38 13,64 2p3 2Do-5s 2p 3/2-1/2 
1100,362 30 2,38 13,65 2p3 2Do-5s 2p 0/z, %-3/2 

1099,80 2 
1099,153 25 2,38 13,66 2p3 2D0-4d 4F 6/z, 3/z- 5/z 
1098,98 2 2,38 13,67 2pa 2Do-4d 2p "/z, %-% 
1098,78 1 
1098,63 2 2,38 13,67 2p3 2D0-4d 4F 5/z-7/z 
1098,264 40 2,38 13,67 2p3 2D0-4d 4D 5/z, 3/z-3/2 
1098,103 40 2,38 13,68 2p3 2D0-4d 2F 5/z, 3/z-5/2 
1097 ,990 25 
1097 ,245 50 2,38 13,69 2pa 2Do-4d 2p %-7/2 
1096,749 35 2,38 13,69 2p3 2Do -4d 4p 5/z, 3/z- 5/z 
1096,322 35 2,38 13,69 2p3 2D0-4d 2D 5/z, 3/z-3/z 
1095,940 35 2,38 13,70 2p3 2D0-4d 2D 5 /z, 3/z-5/z 
1095,279 4 
1071 ,656 1 
1070,821 0 2,38 13,93 2p3 2Do -6s 4p 5/z, 3/z-% 
1069,984 30 2,38 13,94 2pa 2Do-6s 4p 5/z, 3/z- 5/z 
1069 ,'198 2 { 2,38 13,99 2p3 2D 0 -5d 4D 5/z, 3/z- 5/z 

2,38 13,98 2p3 2Do-6s 2p 3/z-1/z 
1068,66 4 2,38 13,99 2p3 2D 0 -5d 2F 5/z, 3/2- 7/2 
1068,476 35 2,38 13,99 2pa 2Da-5d 4p 5/z- 5/z 
1067 ,607 35 2,38 14,00 2pa 2Da-5d 2p 5/2-7/z 
1067 ,37 4 2,38 14,00 2p3 2D0 -5d 2D %. 3/z-3/z 
1066,97 4 2,38 14,00 2p3 2D0 -5d 2D %. %-5/2 
1066,56 3 
1066,126 1 
1063,351 1 
1053,90 3 2,38 14,15 2p3 2Do-7s 4p 5/2, 3/2- 5/2 
1053,65 3 2,38 '14 ,15 2p3 2Do-7s 2p 3/z-1/z 
1053,38 5 2,38 14,15 2pa 2Do-6d 4p 5/z-7/z 
1053,03 3 2,38 14,15 2pa 2Do-7s 3p 5/2, 3/2- 5/2 
1052,72 2 
1052 ,16 3 
1052,07 3 2,38 14,17 2pa 2Da-6d 2p 5/z-7/z 
1051,89 2 2,38 14,17 2p3 2D0 -6d 2D 5/z, 3/z-% 
1044,69 4 2,38 14,25 2p3 2Da-8s 2p 3/2-1/2 
1044,13 5 2,38 14,26 2p3 2D0-7d 2F %-7/2 
1043,58 2 2,38 14,26 2p3 2D 0 -7d 2D 5/z, 3/2- 3/2 
1043 ,12 5 2,38 14,27 2p3 2Do-'ld 2D 5/z, 3/2- 5/2 
1038,90 1 2,38 14,32 2p3 2Do-9s 2p 3/2-1/2 
1038,76 1 
1038,34 3 2,38 14,32 2pa 2Da-8d 2p 5/2- 7/2 

1037 ,64 1 2,38 14,33 2p3 2D0-8d 2D 5/2, 3/2- 3/2 
1037 ,38 4 2,38 14,33 2p3 2D 0 -8d 2D 5/2, 3/2- 5/2 
1034,96 1 3,S7 14,36 2p3 2po_10s 2p 3/z, 1/2-1/2 
1034,39 2 2,38 14,37 2p3 2D0-9d 2F 5/2-7/2 
1033,65 0 2,38 14,38 2p3 2D0 -9d.:D 5/z, 3/2-3/z 
1033,48 3 2,38 14,38 2p3 2D" -9d 2D 5/z, 3/z- 5/2 
1032,958 2 
1032,19 1 2,38 14,39 2pa 2Do-11s 2p 3/z-1/2 
1031 ,65 2 2,38 14,40 2p3 2D0 -10d 2F 5/2- 7/z 
1030,72 2 2,38 14,41 2p3 2D 0 -10d 2D %. 3/2- 5/z 
1029,53 1 2,38 14,43 2p3 2D 0-11d 2F 5/z- 7/2 
1028,64 2 2 .:~8 14,44 2p3 2D0 -11d 2D 5/z, 3/z-5/z 
1008,875 1 
965,042 10 0,00 12,85 2pa 4So-4s 4p 3/z-1/2 
964,626 5 0,00 12,85 2p3 4So-4s 4p 3/z-3/z 
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963,991 5 0,00 12,86 2p3 4S0-4s 4P 3/z-5/z 
959,54 3 0,00 12,92 2p3 4S0-4s 2p %-3/z 
955,91 3 0,00 12,97 2p3 4S 0-3d 2P 3/z-3/z 
955,438 0,00 12,98 2p3 4S0 -3d 4 F 3/z-3/z 
955,265 0,00 12,98 2p3 4S0-3d 4F 3/z-5/z 
954,11 3 0,00 12,99 2pa 4So-3d zp 3/z-"lz 
953,98 6 
953,658 15 0,00 13,00 2p3 4So-3d 4p 3/z-1/z 
953,415 15 0,00 13,00 2p3 4S0-3d 4P 3/z-3/z 
953,399 6 
952,789 3 0,00 13,01 2pa 4So-3d 4p 3/z- 5/z 
952,522 4 0,00 13,01 2p3 4S 0-3d 4D 3/z-1/z 
952,414 0,00 13,02 2p3 4S 0-3d 4D 3/z-3/z 
952,304 8 0,00 13,02 2p3 4S 0 -3d 4D 3/z- 5/z 
951,35 1 0,00 13,03 2p3 4S 0 -3d 2D 3/z-3/z 
951,08 3 0,00 13,04 2p3 4S 0 -3d 2D 3/z-5/z 
910,6456 0 0,00 13,61 2p3 4So-5s 4p %-1/z 
910,2785 0 0,00 13,62 2pa 4So-5s 4p 3/z-3/z 
909,6976 0 0,00 13,63 2p3 4So-5s 4p 3/z- 5/z 
908,83 2 0,00 13,64 2pa 4So-5s 2p 3/z-1/z 
908,23 3 0,00 13,65 2pa 4So-5s zp 3/z-3/z 
907 ,278 4 0,00 13,66 2p3 4S 0-4d 4D 3/z-1/z 
906,833 2 0,00 13,67 2p3 4S 0 -4d 4D 3/z-3/z 
906,722 1 0,00 13,67 2p2 4S 0 -4d 4D 3/z-Sfz 
906,63 4 
906",426 15 0,00 13,68 2pa 4So-4d 4p %-1 /z 
906,202 10 0,00 13,68 2p3 4S,,-4d 4p Sfz-3/z 
905,829 5 0,00 13,69 2p3 4fl0-4d 4p 3fz-% 
905,53 2 0,00 13,69 2p3 4S 0-4d 2D 3/z-3/z 
905,23 4 0,00 13,70 2p3 4S 0-4d 2D 3/z-5/z 
888 ,36:J 0 0,00 13,93 2pa 4So-6s 4p 3/z-1 /z 
888,019 0 0,00 13,93 2pa 4So-6s 4p 3/z-3/z 
887 ,41 4 0,00 13,94 2p3 4So-6s 4p 3/z- 5/z 
886,95 3 0,00 13,98 2pa 4So-5d 4p 3 /z-3h 
886,80 3 0,00 13,98 2p3 4SO-'Jd 4p 3/z- 5/z 
886,33 6 0,00 13,99 2p3 4S 0 -5d 4D 3/z- 5/z 
885,93 3 0,00 14,00 2p3 4So_;-,d 4p 3/z-3/z 
885,67 5 0,00 14,00 2p3 4Sc-5d 4p 3/z- 5/z 
885,36 3 0,00 14,00 2pa 4So-'5d zn 3/z-% 
877,11 2 0,00 14,13 2p3 4So-7s 4p 3/z-1 /z 
876,79 2 0,00 14,14 2pa 4So-7s .t.p 3/z-3/z 
876,32 4 0,00 14,15 2pa 4So-7s 4p 3/z-% 
875,764 0 0,00 14,16 2p3 4S 0-6d 4D 3/z-Sfz 
875,25 5 0,00 14,17 2pa 4So-6d 4p 3/z-3/z 
875,092 5 0,00 14,17 2p3 4So-6d 4p 3/z-% 
871,01 1 0,00 14,23 2pa 4So-8.~ 4p 3/z-1/z 
870,40 3 0,00 14,24 2p3 4So-8s 4p 3/z-3/z 
870,00 3 0,00 14,25 2pa 4So-8s 4p 3/z- 5/2 
869,66 5 0,00 14,26 2p3 4S0 -7d 4D 3/z-5/z 
868,98 5 0,00 14,27 2pa 4So-7d 4p 3/z-"lz 

865,93 3 0,00 14,32 2pa 4So-9s 4p 3/z-5/z 
865,63 5 0,00 14,32 2p3 4S 0 -8d 4D 3/z- 5/z 
864,93 5 0,00 14,33 2pa 4So-8d 4p 3/z- 5/z 
863,15 3 0,00 '14,36 2p3 4S0 -10s 4P 3/z- 5/z 
862,90 5 0,00 14,37 2p3 4S0 -9rL 4D 3/z-5/z 

862,15 5 0,00 14,38 2pa 4So-9d 4p 3/z-4-Sfz 
861,15 1 0,00 14,39 2pa 4So-11s 4p 3/z- 5/z 
860,85 4 0,00 14,40 2p3 4S 0-10d 4D 3/z- 5/z 
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860,15 4 
859,75 2 0,00 14,42 2p3 4S 0-12s 4P 3/2-% 
859,35 3 0,00 14,43 2p3 4S 0-11d 4D %-% 
858,80 2 0,00 14,44 2pa 4So-11d 4p a;2_5/2 
857,76 2 0,00 14,45 2p3 4S 0 -12d 4P 3/2-5/2 
856,80 2 
856,24 2 
855,70 2 

N II, ground state 1s2 2s2 2p2 3 Po 

Ionization potential 238846,7 cm-t; 29,611 eV 

"'·A I EH' eV E8 , eV Transition J 

10546,76 4 25,46 26,63 4p 1D-5s 1P0 2-1 
10126,27 5 26,19 27 ,42 4/ G (31/2)-5g G (41/2)0 4-4, 5 
10118,49 4 26,19 27,42 4/ G (31/2)-5g G (41/2)0 3-4 
10070,12 6 26,21 27,44 4/ D (21/2)-5g F (31/2t 2-3 
10065,15 7 26,21 27,44 4/ D (21/2)-5g F (31/ 2)0 3-3,4 
10035,45 7 26,21 27 ,45 4/ G (41/ 2)-5g H (51/ 2)0 4-5 
10023,27 8 26,21 27,45 4/ G (41/2)-5g H (51/ 2)0 5-5. 6 
9969,34 7 26,19 27,44 4/ G (31/2)-5g H (41!2t 4-5 
9961,86 6 26,19 27,44 4/ G (31/ 2)-5g H (41!2t 3-4 
9891,09 7 { 26,17 27,42 4/ F (31/2)-5g G (41/2)0 4-4, 5 

26,17 27 ,42 4/ F (31/2)-5g G (31/ 2)0 3-4, 3 
9887 ,39 6 26,17 27 ,42 4/ F (31/2)-5g G (41/2)0 3-4 
9868,21 5 26,16 27 ,42 4/ F (21/2)-5g G (''Jl!2t 2-3 
9865,41 6 26,17 27 ,42 4/ F (21/2)-5g G (iN2t 3-4, 3 
9794,01 3 26,17 27 ,43 4d 1F0-5/ G (41!2t 3-4 
9741,43 4 26,17 27 ,44 4/ F (31/2)-5g H (41!2t 4-4, 5 
9737,75 4 26,17 27,44 4/ F (31/ 2)-5g H (41!2t 3-4 
9722,36 1 26,17 27,44 4/ F (31/2)-Sg F (31/2)0 4-3, 4 
9718,66 1 26,17 27,44 4/ F (31/2)-5g F (31/2) 0 3-3, 4 
9696,77 1 26,16 27,44 4/ F (21/2)-5g F (31/2) 0 2-3 
9694,0 1 26,17 27,44 4/ F (21/2)-5g F (31/2t 3-3, 4 
9480,73 1 26,13 27,44 4d ap•-5t D (21/2) 1-2 
9453,50 1 26,13 27 ,45 4d 3P0-5/ D (11/2) 0-1 
9442,82 3 26,12 27 ,44 4d 3P0-5/ D (21/ 2) 2-3 
9439,40 1 26,12 27,44 4d 3P0-5/ D (21/2) 2-2 
9431,20 1 26,13 27 ,44 4d 3P 0-5/ D (11/2) 1-1 
9325,84 0 25,23 26,56 4p 3S-5s 3P0 1-1 
9281,06 3 26,o7 27,41 4d 3D0-5/ F (31/2) 3-4 
9266,61 1 26,06 27 ,41 4d 3D 0-5f F (21/ 2) 2-3 
9253,98 1 26,06 27,41 4d 3D 0-5/ F (31/2) 2-3 
9242,02 2 26,06 27 ,41 4d 3D0-5/ F (21/2) 1-2 
9217,10 2 25,23 26,58 4p 3S -5s apo 1-2 
9146,40 2 26,07 27,43 4d 3D0-5/ G (31/2) 3-4 
9121,00 1 26,06 27 ,43 4d 3D0-5/ G (31/2) 2-3 
9096,17 1 26,07 27 ,44 4d 3D0-5/ D (21/2) 3-3 
9092,93 0 26,07 27 ,44 4d 3D0-5/ D (21/ 2) 3-2 
9089,45 1 25,20 26,56 4p 3P-5s 3P0 2-1 
9069,51 1 25,19 26,56 4p 3P-5s ape 1-0 
9063,78 0 26,06 27 ,44 4d 3D0-5/ D (21/2) 2-2 
9032,04 1 25,19 26,56 4p 3P-5s 3P 0 1-1 
9010,39 1 25,19 26,56 4p 3P-5s 3P0 0-1 
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8986,15 4 25,20 26,58 4p 3P-5s 3P0 2-2 
8983,28 3 26,03 27,41 4d 1D 0-5/ F (21/2) 2-3 
8971 ,36 1 26,03 27 ,41 4d 1D0-5/ F (31/ 2) 2-3 
8930,04 1 25,19 26,58 4p 3P-5s 3P 0 1-2 
8893,32 1 26,25 27 ,65 3s 3P-3p 3S 0 2-1 

8855,40 0 26,25 27,65 3s 3P-3p 3S 0 1-1 
8846,46 1 26,03 27 ,43 4d 1D0-5/ G (31/2) 2-3 
8819,56 2 26,00 27,41 4d 3r-5t F (31/z) 3-4 
8772,95 3 25,99 27 ,41 4d 3r-5t F (31/2) 2-:1 
8763,39 t 26,01 27 ,43 4d 3r-5t G (31/ 2) 4-4 

8710,54 6 26,01 27,44 4d 3r-5t G (41/z) 4-5 
8699,002 5 25,14 26,56 4p 3D-5s 3P 0 2-1 
8697,79 3 26,00 27 ,43 4d 3r-5t G (31/2) 3-4 
8694,900 4 25 ,1a 26,56 4p 3D-5s 3P 0 1-0 
8687 ,430 5 20,67 22,10 2p3 1po·-3p 1S 1-0 

8676,076 7 :.!5,15 26,58 4p 3D-5s 3P 0 3-2 
8660,52 3 25,13 26,56 4p 3D-5s 3P0 1-1 
8653,38 3 25,99 27,43 4d 3F0-5/ G (31/z) 2-3 
8638,31 3 26,00 27 ,44 4d 3r-5t G (41/z) 3-4 
8604,32 3 25,14 26,58 4p 3D-5s 3P 0 2-2 

8438 ,742 11 22,10 23,57 3p 1S-3d 1P0 0-1 
8296,205 4 23,57 25,06 3d 1P 0-4p 1P 1-1 
789 ,62 4 25,06 26,63 3p 1P-5s 1P 0 1-1 
776 ,237 10 21,60 23,19 3p 1D-3d 1D 0 2-2 
7256,53 2 23,42 25,13 3d 3P 0 -4p 3D 0-1 

7215,06 3 23,42 25,14 3d 3P 0-4p 3D 1-2 
7188,20 2 23,41 25,14 3d 3P 0-4p 3D 2-2 
7138,87 4 23,41 25,15 3d 3P 0-4p 3D 2--3 
7014,73 2 23,42 25,19 3d apo_4p ap 0-1 
7013,98 2 23,42 25,19 3d apo_4p ap 1-0 

6975,64 4 23,41 25,19 3d apo_4p sp 2-1 
6966,81 3 23,42 25,20 3d apo_4p ap 1-2 
6941,752 5 23,41 25,20 3d apo_4p sp 2-2 
6887 ,834 5 28,49 30,29 3p 5S0-3d 5P 2-3 
6869,580 4 28,49 30,29 3p 5S 0-3d op 2-2 

6857 ,030 3 28,49 30,30 3p sso-:1d 5p 2-1 
6847 ,237 4 23,42 25,23 :3d apo_4p as 0-1 
6834,094 6 23,42 25,23 3d 3P 0 -4p 3S 1-1 
6809,989 7 2:1,41 25,23 3d 3P 0-4p 3S 2-1 
6801 ,:11 1 24,;)9 26,21 4s 3P 0-4/ D (21/z) ~ ') 

___ ,_, 

6634,789 3 24,39 26,25 4s apo_gs sp 2-1 
6629,795 7 23,19 25,06 3d 1D0-4p 1P 2-1 
6613,622 5 24,39 26,26 4s 3P0 -3s 3P 2-2 
6610,565 13 21,60 23,47 3p 1D-3d 1r 2-3 
6595,666 3 24,37 26,25 4s 3P 0-3s 3P 1-0 

6564,20 3 23,57 25,46 3d 1P0 -4p 1D 1-2 
6561,78 3 24,37 26,26 4s apo_as lpo 1-2 
6560,203 3 24,37 26,25 4s apo_3s 1po 0-1 
6554,47 3 23,24 25,13 3d 3D0 -4p 3D 2-1 
6545,530 3 23,24 25,14 3d 3D0-4p 3D 3-2 

6544,162 4 23,24 25,13 3d 3D0-4p 3D 1-1 
6532,550 5 2:1,24 25,14 3d 3D0 -4p 3D 2-2 
6522,39 2 23,24 25,14 3d 3D0 -4p 3D 1-2 
6.504,608 6 23,24 25,15 3d 3D0 -4p 3D 3-3 
0491 ,79 2 23,24 25,15 3d 3D0-4p 3D 2-:1 

6482,053 13 18,50 20,41 :ls lpo_;~p 1p 1-1 
6457 ,69 0 19,2:1 21,15 2p3 aso-ap ap ·t-1 
6433,45 1 19,23 21,16 2p3 aso-3p ap 1-2 
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6399,16 2 23,19 25,13 3d 1D 0 -4p 3D 2-1 
6384,31 2 23,12 25,06 3d 3r-4p 1P 2-1 
6379,615 9 18,46 20,41 3s apo_3p lp 1-1 
6357 ,569 5 23,24 25,19 3d 3D 0-4p 3P 1-0 
6356,545 6 23,24 25,19 3d 3D0 -4p 3P 2-1 
6346,86 5 23,24 25,19 3d 3D 0-4p 3P 1-1 
6340,569 7 23,24 25,20 3d 3D 0-4p 3P 3-2 
6328,39 5 23,24 25,20 3d 3D 0 -4p 3P 2-2 
6318,80 1 23,24 25,20 3d 3D 0-4p 3P 1-2 
6285,70 2 21,16 23,13 3p 3P-3d ape 2-3 
6284,322 6 21,60 23,57 3p 1D-3d lpe 2-1 
6242 ,412 7 23,47 25,46 3d 1r-4p 1D 3-2 
6218,67 0 23,24 25,23 3d 3D0-4p 3S 2-1 
6183,68 0 28,36 30,36 3p 3D 0 -3d 5D 3-3 
6173,313 7 23,13 25,14 3d 3r-4p 3D 3-2 
6170,166 6 23,12 25,13 3d 3r-4p 3D 2-1 
()167 ,755 8 23,14 25,15 3d 3r-4p 3D 4-3 
6150,755 4 23,12 25,14 3d 3r-4p 3D 2-2 
6'1~~6 ,894 4 23,13 25,15 3d 3r-4p 3D 3-3 
6065,00 3 21 ,15 23,19 3p 3P-3d 1D 0 1-2 
5960,901 4 21 ,16 23,24 3p 3P-3d 3D 0 2-1 
5954,276 5 23,57 25,58 3d 1P 0-4p 1S 1-0 
5952,388 8 21 ,16 23,24 3p 3P-3d 3D 0 2-2 
5941,653 12 21 ,16 23,24 3p 3P-3d 3D0 2-3 
5940,240 8 21 ,15 23,24 3p 3P-3d 3D 0 1-1 
5931,779 11 21 ,15 23,24 3p 3P-3d 3D0 1-2 
5927,811 9 21 ,15 23,24 3p 3P-3d 3D 0 0-1 
5809,83 1 26,25 28,35 3s 3P-3p 3D0 0-1 
5897 ,25 2 26,26 28,35 3s 3P-3p 3D0 1-2 
5893,15 3 26,26 28,36 3s 3P-3p 3D0 2-:~ 
5767 ,440 7 18,50 20,64 3s 1P0 -3p 3D 1-1 
5747 ,296 8 18,50 20,64 3s 1/! 0 -3p 3D 1-2 
5730,6.5 5 18,47 20,64 3s 3P0 -3p 3D 2-1 
5710,766 10 18,47 20,64 3s 3P0 -3p 3D 2-2 
568li ,213 10 18,46 20,64 3s 3P0 -3p 3D 1-1 
5679,562 14 18,47 20,66 3s 3P 0 -3p 3D 2-3 
5676,019 11 18,46 20,64 3s 3P0 -3p 3D 0-1 
5666,627 12 18,46 20,66 3s 3P0 -3p 3D 1-2 
S631 ,72 1 25,46 27 ,66 4p 1D-6s 1P0 2-1 
5565,23 3 25,51 27,72 3s 5P-3p 5D 0 3-2 
5552,67 4 25,50 27,72 3s 5P-3p 5Do 2-1 
S551 ,922 5 25,51 27,73 3s 5P-3p 5Do 3-3 

5543,471 5 25,50 27,72 3s 5P-3p 5Do 2-2 
.5540,059 4 25,49 27,72 3s 5P-3p 5D 0 1-2 
5535 ,36:3 8 { 25,49 27 ,72 3s 5P-3p 5D 0 1-1 

25,51 27,74 3s 5P-3p 5Do 3-4 
5530,244 7 25,50 27,73 3s 5P-3p 5D 0 z-:3 
5526,239 5 25,49 27,72 3s 5P-3p 5D0 1-2 

5495,666 10 21 ,16 23,41 3p 3P-3d ape 2-2 
5403,22 1 20,94 23,19 3p 3S-3d 1D0 1-2 
5480,062 7 21 ,16 23,42 3p ap_;)d ape 2-1 
5478,096 7 21 ,'15 23,42 3p 3P-3d 3P0 1-2 
5475,29 4 23,19 25,46 3d 1D 0 -4p 1D 2-2 

5462,592 7 21 ,15 23,42 3p 3P-3d 3P 0 1-1 
5454,221 7 21 ,15 23,42 3p 3P-3d 3P0 1-0 
5452,08:3 7 21,15 23,42 3p 3P-3d ape 0-1 
5390,68 1 20,94 23,24 3p 3S-3d 3D 0 1--'1 
5383 ,71 2 20,94 23,24 3p 3S --3d 3Dc 1-2 
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5351,220 4 27,98 30,29 3p spo_3d op 3-3 
5340,213 3 27 ,98 30,29 3p spo_3d op 3-2 
5338,732 4 27 ,97 30,29 3p spo_3d 5p 2-3 
5327,76 1 27 ,97 30,29 3p spo_3d op 2-2 
5320,953 4 27 ,97 30,29 3p 5P0-3d 5P 1-2 
5320,203 3 27 ,97 30,30 3p spo_3d sp 2-1 
5313,419 2 27,97 30,30 3p spo_3d sp 1-1 
5260,57 2 26,26 28,62 3s 3P-3p 3P0 ? 2-2 
5205,11 0 25,23 27 ,62 4p 3S-6s apo 1-1 
5199,48 1 27 ,74 30;12 3p 5D 0 -3d 5F 4-3 
5191,97 2 27,73 30,12 3p 5D0-3d 5F il-2 
5190,380 4 27 ,74 30,13 3p 5.0°-3d 5F 4-4 
5186,200 2 27 ,98 30,36 3p 5P0-3d 5D 3-2 
5184,964 4 { 27 ,72 30,12 3p 5P0 -3d 5F 2-1 

27,73 30,12 3p 5D0-3d 5F 3-3 
5183,200 4 27 ,98 30,36 3p 5P0 -3d 5D 3-3 
5180,352 4 27,72 30,12 3p 5D0 -3d 5F 2-2 
5179,52 7 27 ,74 30,13 3p liD0-3d 5F 4-5 
5179,35 7 27 ,98 30,36 3p 5P0 -3d 5D 3-4 
5177,060 4 27,72 30,12 3p 5D0-3d liF 1-1 
5176,563 2 27 ,97 30,36 3p liP0-3d 5D 2-1 
5175,891 6 27 ,73 30,13 3p 5D0-3d 5F 3-4 
5174,463 4 27 ,97 30,36 3p 6P0-3d 5D 2-2 
5173,386 5 27,72 30,12 3p 5D0 -3d 5F 2-3 
5172,970 3 27 ,72 30,12 3p 5D0-3d 5F 0-1 
5172,346 4 27,72 30,12 3p 5D0-3d 5F 1-2 
5171,45 4 27 ,97 30,36 3p 5P0 -3d 5D 2-:{ 
5171,30 2 27 ,97 30,36 3p 5P0-3d 5D 1-0 
5170,168 4 27,97 30,36 3p 5P0 -3d 5D 1-1 
5168,99 1 25,23 27,64 4p 3S-6s 3P0 1-2 
5168,056 4 27,97 30,36 3p 5P0-3d liD 1-~ 

5104,437 5 22,10 24,53 3p 1S-4s 1P0 0-1 
5095,58 1 25,20 27,64 4p 3P-6s 3P0 •) •) ---5073,590 5 18,50 20,94 3s 1P0 -3p 3S 1-1 
5046,51 2 25,20 27 ,65 4p 3P-3p 3S0 2-1 
5045,100 11 18,47 20,94 3s 3P0-3p 3S 2-1 
5040,72 3 20,66 23,12 3p 3D-3d 3r 3-2 
5028,81 1 25,19 27 ,65 4p 3P-3p 3S0 1-1 
5025,662 9 20,66 23,13 3p 3D-3d sr 3-3 
5023,048 5 25,51 27 ,97 3s 5P-3p 5P0 3-2 
5022,06 0 2~,19 27 ,65 4p 3P-3p aso 0-1 
5016,387 9 20,65 23,12 3p 3D-3ct 3r 2-2 
5012,029 6 25,51 27 ,98 3s 5P-3p 5P0 3-3 
5011,30 5 25,50 27 ,97 3s 5P-3p 5P0 2-1 
5010,620 10 18,46 20,94 3s 3P0 -3p 3S 1-1 
5007 ,325 11 20,94 23,41 3p 8S-3d 3P0 1-2 

5005,149 14 { 25,50 27 ,97 3s 5P-3p 5P0 2-2 
20,66 23,14 3p 3D-3d sr 3-4 

5003,88 0 25,14 27 ,62 4p 3D-6s 3P0 2-1 
5002,703 9 18,46 20,94 3s 3P0 -3p 3S 0-1 
5001,477 12 20,64 23,13 3p 3D-3d 3r 2-:{ 
5001,136 11 20,64 23,12 3p 3D-3d 3r 1-2 

4997 ,227 4 25,49 27 ,97 3s 5P-3p 5P0 1-1 
{ 20,94 23,42 3p 3S-3d 3P0 1-1 

4994,363 10 25,50 27 ,98 3s 5P-3p 5P0 2-3 
25,15 27 ,64 4p 3D-6s 3P0 3-2 

4991,240 5 25,49 27 ,97 3s 5P-3p 5P0 1-2 
4987 ,367 8 20,94 23,42 3p 3S-3d 3P0 1-0 
4895,111 8 17,88 20,41 2patno-3p tp 2-1 
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4860,170 4 20,64 23,19 3p 3D-3d 1D0 1-2 
4810,306 4 20,66 23,24 3p 3D-3d 3D0 3-2 
4803,289 10 20,66 23,24 3p 3D-3d 3D0 :3-3 
4793,650 4 20,64 23,24 3p 3D-3d 3D0 2-1 
4788,131 8 20,64 23,24 3p 3D-3d 3D0 2-2 
4781 ,190 4 20,64 23,24 3p 3D-3d 3Dc 2-3 
4779,722 7 20,64 23,24 3p 3D-3d 3D0 1-1 
4774,241 4 20,64 23,24 3p 3D-3d 3D0 1-2 
4721,57 2 27,74 30,36 3p 5D0 -3d 5D 4-3 
4718,38 4 27,74 30,36 3p 5D0 -3d 5D 4-4 
4712 ,Q7 2 21,n :30,36 3p 5D0-3d 5D 3-2 
4709,59 2 27,7:3 30,36 3p 5D 0 -:3d 5D :1-3 
4706,40 2 27,73 30,36 3p 6D0-3d 5D :3-4 
4704,24 2 27,72 30,36 :3p 6D0-3d 6D 2-1 
47(12,51 2 27,72 30,36 3p 5D0-3d 5D 2-2 
4700,04 2 27,72 30,36 3p 5D0-3d 5D 2-3 
4698,55 1 27,72 30,36 3p 5D0-3d 6D 1-0 
4695,89 2 27,72 30,36 3p 6D0-3d 5D 1-2 
4694,637 6 23,57 26,21 3d 1P 0-4/ D (21/2) 1-2 
4678,14 6 23,57 26,22 3d 1P 0-4/ D (11/2) 1-2 
4674,909 5 18,50 21,15 3s 1P 0-3p 3P 1-0 
4667 ,206 5 18,50 21,15 3s 1P 0-3p 3P 1-1 
4654,532 5 18,50 21,16 3s 1P 0 -3p ap 1-2 
4643,085 11 18,47 21,15 3s 3P 0-3p ap 2-1 
4630,543 14 18,47 21,15 3s apo_3p ap 2-2 
4621,394 10 18,46 21,15 3s 3P 0 -3p 3P 1-0 
4613,866 9 18,46 21,15 3s apo_3p ap 1-1 
4608,085 3 23,47 26,16 3d 1r-4t F (21/2) :1-;{ 
4607,157 10 18,46 21,15 3s3P0-3p ap 0-1 
4602,53 3 23,47 26,17 3d 1r-4t F (31/2) 3 ., - .. 
4601,480 11 18,46 21,16 3s apo_3p ap 1-2 
4564,764 3 20,41 23,12 3p 1P-3d ape 1-2 
4552,527 7 23,47 26,19 3d 1r-4t G (31/2) :{-4 
4530,410 9 23,47 26,21 3d 1r-4t G (41/2) :{-4 
4508,77 2 23,41 26,16 3d 3P 0-4f F (21/2) 2-:~ 

4507,557 6 20,66 23,41 3p 3D-3d ape 3-2 
4488,12 2 20,64 23,41 3p 3D-3d3P0 2-2 
4477,691 4 20,64 23,42 3p 3fl-3d 3P 0 2-1 
4465,527 2 20,64 23,42 3p 3D-3d 3P 0 1-1 
4459,933 3 20,64 23,41 3p3D-3d3D0 1-0 
4447 ,033 12 20,41 23,19 3p 3D-3d3D0 1-2 
4442,018 6 23,42 26,21 3d 3P 0-4/ D (21/2) 1-2 
4433,475 5 23,42 26,22 3d 3P0-4/ D (fl/2) 0-1 
4432,735 8 23,41 26,21 3d 3P0-4/ D (21/2) 2-:{ 
4431,816 3 23,41 26,21 3d 3P0-4/ D (21/2) 2-2 

4427,964 4 23,42 26,22 3d 3P0-4/ D (fl/2) 1-1 
4427 ,236 5 23,42 26,22 3d 3P0-4/ D (11/2) 1-2 
4417,82 1 23,41 26,21 3d 3P0-4/ D (11/2) 2-1 
4417,07 4 23,41 26,21 3d 3P0-4/ D (11/2) 2-2 
4374,98 2 20,41 23,24 3p 1P-3d3D 0 1-2 

4247 ,31 1 20,64 23,57 3p 3D-3d 1P 0 2-1 
4247,20 1 23,24 26,16 3d 3D0-4/ F (21/2) 3-:~ 
4242,489 3 23,24 26,17 3d 3fl0-4/ F (31/2) :1-:1 

4241,784 10 { 23,24 26,17 3d 3D0-4/ F (31/2) :1-4 
23,24 26,16 3d 3D0-4/ F (21/2) 2-:3 

4241,240 3 23,24 26,16 3d 3D 0-4/ F (21/2) 2-2 

4237,05 7 23,24 26,17 3d 3D0-4/ F (:-Jl/2) 2-:1 
4236,91 8 23,24 26,16 3d ;1D0-4/ F (21/t) 1-~ 
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4227,743 8 21,60 '24,53 3p 1D-4s 1P 0 2-1 
4209,09 0 30,36 33,32 3d 5D-4/ spa 4-4 
4207 ,50 3 30,36 33,32 3d &D-4j&pa 4-5 

4206,51 2 30,36 33,32 3d 5D-4/ spa 3-4 
4206,11 1 30,36 33,32 3d 5D-4/ spa 2-3 
4201,35 1 23,24 26,19 3d 3D0-4/ G (31/2) 3-3 
4199,980 5 23,24 26,19 3d 3D0-4/ G (31/2) 3-4 
4195,974 3 23,24 26,19 3d 3D 0-4/ G (31/2) 2-3 

4181,10 2 23,24 26,21 3d an°-4j G (41/2) 3-4 
4179,674 5 23,24 26,21 3d sn°-4/ D (21/2) 3-3 
4178,86 0 23,24 26,21 3d 3D 0-4j D (21/2) 3-2 
4176,161 8 23,19 26,16 3d 1D0-4/ F (21/2) 2-3 
4173,572 3 23,24 26,21 3d an°-4/ D (21/2) 2-2 

4171,607 6 23,19 26,17 3d 1D0-4/ F (31/2) 2-3 
4169,38 1 23,24 26,21 3d 3D0-4/ D (21/z) 1-2 
4161 ,14 1 23,24 26,22 3d 3D0-4/ D (11/z) :.!-1 
4160,50 2 23,24 26,22 3d 3D0 -4/ D (11 /z) 2-2 
4157,01 3 23,24 26,22 3d 3D0-4/ D (11/z) 1-1 

4156,39 1 23,24 26,22 3d 3D0-4/ D (11/z) 1-2 
4154,77 2 30,29 33,28 3d 5P-4/ sno 3-4 
4145,776 6 25,51 28,49 3s 5P-3p 58° 3-2 
4133,672 5 25,50 28,49 3s 5P-3p 58° 2-2 
4131,782 4 23,19 26,19 3d 1D0-4/ G (31/z) 2-3 

4124,078 4 25,49 28,49 3s 5P-3p 58° 1-2 
4114,36 0 20,41 23,42 3p 1P-3d 3P0 1-1 
4110,83 2 23,19 26,21 3d 1D0-4j D (21/z) 2-3 
4110,04 3 23,19 26,21 3d 1D0-4/ D (21/z) 2-2 
4097,3 coinc.N III 23,19 26,22 3d 1D0-4/ D (11/2) 2-2 

4096,58 0 23,14 26,17 3d apa_4/ F (31/z) 4-3 
4095,904 4 23,14 26,17 3d apa-4/ F (31/z) 4-4 
4087 ,303 3 23,13 26,16 3d apa_4/ F (21/z) 3-3 
4082,89 1 23,13 26,17 3d apa_4/ F (31/z) 3-3 
4082,270 5 23,13 26,17 3d 3r-4t F (31/z) 3-4 

4076,908 3 23,12 26,16 3d 3r-4j F (21/z) 2-2 
4073,042 6 23,12 26,17 3d 3r-4t F (31/z) 2-3 
4056,90 4 23,14 26,19 3d 3r-4t G (31/2) 4-4 
4044,777 4 23,13 26,19 3d 3r-4t G (31/z) 3-3 
4043,529 9 23,13 26,19 3d 3r-4t G (31/z) 3-4 

4041,311 11 23,14 26,21 3d 3r-4t G (41/z) 4-5 
4039,345 2 23,14 26,21 3d 3r-4t G (41/z) 4-4 
4037 ,96 1 23,14 26,21 3d 3r-4t D (21/z) 4-3 
4035,080 9 23,12 26,19 3d 3r-4t G (31/z) 2-3 
4026,075 7 23,13 26,21 3d 3r-4t G (41/z) 3-4 

3994,998 15 .18 ,50 21,60 3s 1P 0 -3p 1D 1-2 
3955,851 10 18,46 21,60 3s 3P 0-3p 1D 1-2 
3941,23 1 30,12 33,28 3d 5F-4f 5G0 3-4 
3940,66 2 30,13 33,28 3d 5F-4f 5G0 4-5 
3939,57 4 30,13 33,29 3d 5F-4f 5G0 5-6 

3918,999 9 20,41 23 ,5.7 3p 1P-3d 1P0 1-1 
3856,057 6 21,16 24,38 3p 3P-4s 3P0 2-1 
3855,100 5 21,15 24,37 3p 3P-4s 3P0 1-0 
3847,409 5 21,15 24,38 3p 3P-4s 3P0 1-1 
:l842,183 5 21,15 24,38 3p 3P-4s 3P0 0-1 

3838,374 8 21,16 24,39 3p 3P-4s 3P0 2-2 
3829,793 6 21,15 24,39 3p 3P-4s 3P0 1-2 
3615,858 2 20,94 24,37 3p 3S-4s ape 1-0 
3609,097 4 20,94 24,38 3p 3S-4s 3P0 1-1 
3593,597 5 20,94 24,39 3p 3S-4s apo 1-2 
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3437,147 9 18,50 22,10 3s 1P0 -3p 1S 1-0 
3408,127 5 18,46 22,10 3s 3P0 -3p 1S 1-0 
3331 ,310 6 20,64 24,38 3p 3D-4s 3P0 2-1 
3330,314 5 20,61 24,37 3p 3D-4s 3P0 1--0 
3329,704 5 17,88 21,60 2pa1Do-3p 1D 2-2 
3328,730 7 20,66 24,39 3p 3D-4s 8P 0 3-2 
3324,573 5 20,64 24,37 3p 3D-4s 3P0 1-1 
3318,098 5 20,65 24,39 3p 3D-4s 3P0 2-2 
3206,709 2 23,57 27,44 3d 1P0-5/ D (21/z) 1-2 
3200,685 2 23,57 27,45 3d 1P0-5/ D (11/z) 1-2 
3126,40 3 23,47 27,44 3d 1F0-5/ G (41/2) 3-4 
3086,78 2 23,42 27,44 3d 3P0-5/ D (21/z) 1-2 
3084,155 2 23,42 27 ,45 3d 3P0-5/ D (11/z) 0-1 
3082,191 4 23,41 27 ,44 3d 3P0-5/ D (21/z) 2-3 
3081,485 2 23,42 27 ,45 3d 3P0-5/ D (11/z) 1-1 
3081,222 2 23,42 27,45 3d 3P 0-5f D (11/z) 1-2 
3023,668 4 22,10 26,20 3p 1S-4d 1P 0 0-1 
3006,830 7 20,41 24,53 3p 1P-4s 1P 0 1-1 
2976,971 4 23,24 27,41 3d 3D 0 -5f F (31/2) 3-4 
2974,65 2 23,24 27,41 3d 3D0-5/ F (31/z) 2-3 
2973,601 3 23,24 27 ,41 3d 3D 0 -5f p (21/z) 1-2 
2962,953 4 23,24 27,43 3d 3D0-5/ G (31/z) 3-4 
2943,495 4 23,19 27 ,41 3d 1D 0 -5f F (21/2) 2-3 
2942,17 3 23,19 27 ,41 3d 1D0-5/ F (31/z) 2-3 
2928,655 3 23,19 27,43 3d 1D0-5/ G (31/z) 2-3 
2923,050 1 23,19 27 ,44 3d 1D 0 -5f D (21/z) 2-3 
2922,76 1 23,19 27,44 3d 1D 0 -5f D (21/2) 2-2 
2917,734 1 23,19 27 ,45 3d 1D0-5/ D (11/2) 2-2 
2904,357 1 23,14 27 ,41 3d 3r-5t F (31/z) 4-4 
2899,086 1 23,13 27 ,41 3d 3r-5t F (21/z) 3-3 
2897,503 4 23,13 27,41 3d 3r-5t F (31/z) 3-4 
2893,889 1 23,12 27 ,41 3d 3F0-5/ F (21/2) 2-2 
2892,868 4 23,12 27 ,41 3d 3r-5t F (31/z) 2-3 
2891,046 3 23,14 27,43 3d 3r-5f G (31/2) 4-4 
2885,273 6 23,14 27,44 3d 3r-5f G (41/2) 4-5 
2884,685 2 23,13 27 ,43 3d 3r-5t G (31/z) 3-3 
2884,246 4 23,13 27,43 3d 3r-5t G (31/z) 3-4 
2879,751 4 23,12 27,43 3d 3r-5t G (31/z) 2-3 
2877 ,681 4 23,13 27,44 3d 3F0-5/ G (41/2) 3-4 
2830,36 0 30,13 34,52 3d 5F.-5f 5Go 4-5 
2829,358 1 30,13 34,52 3d 5F-5f 5G0 5-6 
2823,635 5 20,67 25,06 2p31po_4p 1p 1-1 
2799,216 5 21,60 26,03 3p 1D-4d 1D0 2-2 
2734,702 2 { 22,10 26,63 3p 1S-5s 1P0 0-1 

23,57 28,10 3d 1P0-6/ D (21/z) 1-2 
2731,37 1 23,57 28,10 3d 1P 0-6/D (il/z) 1-2 

2709,837 6 21,60 26,17 3p 1D-4d 1r 2-3 
2690,49 1 23,47 28,08 3d 1F0-6/ F (31/z) 3-4 
2679,60 1 23,47 28,09 3d 1r-6t G (31/z) 3-4 
2675,78 2 23,47 28 ;10 3d 1r-6t G (41/z) 3-4 
2646,87 0 23,42 28,10 3d 3P 0-6f D (21/z) 1-2 

2646,02 0 23,42 28,10 Bd 3P0-6/ D (11/z) 0-1 
2643,93 1 23,42 28,10 3d 3P0-6/ D (11/z) 1-2 
2643,413 2 23,41 28,10 3d 3P0-6/ D (21/z) 2-3 
2590,938 5 20,67 25,46 2p31po_4p 1D 1-2 
2563,319 3 23,24 28,08 3d 3D0-6/ F (31/z) 3-4 

2561,943 2 23,24 28,08 3d 3D0-6/ F (21/2) 2-3 
2561,545 1 23,24 28,08 3d 3D 0-6f F (31/z) 2-3 
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2560,243 3 23,24 28,08 3d 3D0-6/ F (21/ 2) 1-2 
2558,62 0 21,16 26,00 3p 3P-4d apo 2-3 
:!553,422 4 23,24 28,09 3d 3D0-6/ G (31/ 2) 3-4 
2551,64 2 23,24 28,09 3d 3D 0-6j G (31/2) 2-3 
2537 ,873 3 23,19 28,08 3d 1D 0-6/ F (21/ 2) 2-3 
2537 ,49 0 23,19 28,08 3d 1D0-6/ F (31/ 2) 2-3 
2527,762 2 23,19 28,09 3d 1D0-6/ G (31/2) 2-3 
2526,17 0 21,16 26,06 3p 3P-4d 3D0 2-1 
2525,48 0 23,19 28,10 3d 1D0-6/ D (21 / 2) 2-3 
2524,488 4 21,16 26,06 3p 3P-4d 3D0 2-2 
2522,458 4 21,15 26,06 3p 3P-4d 3D0 1-1 
2522,227 7 21,16 26,o7 3p 3P-4d 3D0 2-3 
2520,791 6 21,15 26,06 3p 3P-4d anc 1-2 

2520,222 5 21,15 26,06 3p 3P-4d 3D0 0-1 
2504,188 4 23,13 28,08 3d 3r-6t F (31/2) 3-4 
2500,672 4 23,12 28,08 3d 3r-6t F (31/2) 2-3 
2499,825 2 23,14 28,09 3d 3F 0-6/ G (41/z) 4-4 
2496,97 4 23,14 28,10 3d 3r-6t G (41/2) 4-!i 

2496,83 5 21,16 26,12 3p 8P-4d 3P 0 2-2 
2494,92 0 23,13 28,09 3d 3r-6t G (31/2) 3-3 
2494,71 3 23,13 28,09 3d 3r-6t G (31/2) 3-4 
2493,940 3 21,16 26,13 3p 3P-4d 3P 0 2-1 
2493,16 2 21,15 26,12 3p 3P-4d 3P 0 1-2 

2491,46 3 23,13 28,10 3d 3r-6t G (41/2) 3-4 
2491,21 3 23,12 28,09 3d 3r-6t G (31/2) 2-3 

2490,281 4 { 21,15 26,1:3 3p 3P-4d 3 P 0 1-1 
20,67 25,58 2p3 lpo_4p IS 1-0 

2488,746 a 21,15 26,13 3p 3P-4d 3P 0 1-0 
2488,120 2 21,15 26,13 3p 3P-4d 3P 0 0-1 

2461,83 0 23,47 28,51 3d 1r-7J G (41/2) 3-4 
2461,270 6 21,60 26,63 3p 1D-5s 1P 0 2-1 
2390,866 4 20,94 26,12 3p 3S-4d 3P 0 1-2 
2388,230 3 20,94 26,13 3p 3S-4d ~P0 1-1 
2386,78 1 20,94 26,13 3p 3 S-4d 3 P 0 1-0 

2364,04 0 23,24 28,48 3d aD 0-7f F (31/ 2) 2-3 
2356,90 0 23,24 28,50 3d aD 0-7/ G (31/2) 3-4 
2330,855 2 
2326,340 3 22,10 27 ,43 3p 1S-5d 1P 0 0-1 
2325,16 0 20,66 25,99 3p 3D-4d apo :3-2 

2321,650 4 20,66 26,00 3p an-4d ape ~-:~ 
2319,941 4 20,65 25,99 3p an-4d ape 2-2 
2317,046 8 20,66 26,01 3p 3D-4d apo :i-4 
2316,690 6 20,64 25,99 3p 3D-4d apo 1-2 
2316,493 7 20,65 26,00 3p 3D-4d ape 2-:i 

2315.25 0 23,13 28,48 3d aF"-7/ F (31/ 2) 3-4 
2312 ,13 0 23,12 28,48 3d ape_7/ F (31/2) 2-:3 
2309,53 1 23,14 28,51 3d ape_7/ G (41/2) 4-!i 
2293,318 4 21,16 26,56 :3p 3P-5s 3P0 2-1 
2292,652 3 21,15 26,56 3p 3P-5s 3P 0 1-0 

2291,652 4 20,66 26,07 3p 3D-4d 8D 0 3-3 
2290,259 3 21,15 26,56 3p 3P-5s apo 1-1 
2289,84 0 20,65 26,06 3p 3D-4d 3D0 2-1 

2288,444 5 { 20,65 26,06 3p 8D-4d 3D0 2-2 
21,15 26,56 3p 3P-5s 3 P 0 0-1 

2286,689 6 { 21,16 26,58 3p 8P-5s 3P0 2-2 
20 64 26,06 3p 3D-4d 3D0 1-1 

' 2283,652 4. 21,15 26,58 3p 3P-5s apo 1-2 
2238,974 4 20,67 26,21 2pa 1P 0 -4/ D (21/2) 1-2 
2235,208 4 20,67 26,22 2p3 1P 0 -4/ D Wlz) 1-2 
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2218,41 0 20,41 25,99 3p 1P-4d apo 1-2 
2206,088 6 20,41 26,03 3p 1P-4d 1D0 1-2 
2203,633 3 20,94 26,56 3p 3S-5s 3P0 1-1 
2197,506 4 20,94 26,58 3p 3S-5s 3P0 1-2 
2189,78 2 
2159,927 3 21,60 27,33 3p 1D-5d 1D 0 2-2 
2142,775 6 0,02 5,80 2p2 aP-2pa 5Sa 2-2 
2139,007 4 0,01 5,80 2p2 3P-2p3 5So 1-2 
2130,179 5 21,60 27,42 3p 1D-5d 1F0 2-3 
2096,856 5 20,65 26,56 3p aD-5s apo 2-1 
2096,192 4 20,64 26,56 3p 3D-5s apo 1-0 
2095,532 6 20,66 26,58 3p 3D-5s 3P 0 3-2 
2094,183 3 20,64 26,56 3p 3D-5s ape 1-1 
2091,316 3 20,65 26,58 3p aD-5s 3P0 2-2 
2079,968 3 19,23 25,19 2p3 aso-4p ap 1-1 
2076,944 4 19,23 25,20 2pa aso-4p ap 1-2 
1991 ,64 20,41 26,63 3p 1P-5s 1P0 1-1 
1887 ,45 4 18,50 25,06 3s 1P"-4p 1P 1-1 
1878,60 2 18,46 25,06 3s apo_4p lp 1-1 
1868,21 0 18,50 25,13 3s 1P 0-4p an 1-1 
1862,57 2 18,47 25,14 3s ap 0 -4p 3D 2-2 
1859,22 5 18,47 25,15 3s 3P 0 -4p 3D 2-3 

1858,47 2 18,46 25,13 3s ap0 -4p 3D D-1 
1857,77 3 18,46 25,14 3s 3P0-4p 3D 1-2 
1849,41 1 18,50 25,20 3s 1P0 -4p 3P 1-2 
1848,1 0 18,47 25,19 3s apo_4p ap 2-'1 
1845,7 18,47 25,20 3s apo_4p ap 2-2 

1844, 10 18,46 25,19 3s apo_4p ap 1-0 
1843,4 0 18,46 25,19 3s apo_4p ap 1-1 
1842,5 1 18,46 25,19 3s apo_4p ap 0-1 
1841 ,14 18,46 25,20 3s spo_4p ap 1-2 
1836,3 6 1 18,47 25,23 3s 3P0-4p 3S 2-1 

1831,78 5 18,46 25,23 3s ap 0-4p as 1-1 
1830,458 4 18,46 25,23 3s 3P0-4p 3S 0-1 
1766,08 1 19,23 26,25 2p3 sso-3s 3p 1-0 
1765,13 1 19,23 26,25 2p3 aso-3s 3p 1-1 
1763 ,6~~ 2 19,23 26,26 2pa 3S0-3s 3p 1-2 

1743,197 3 13,54 20,64 2pa 3po_3p an 1, 2-2 
1740,309 4 13,54 20,66 2p3 apo_3p 3D 2-3 
1675,920 1 13,54 20,94 2p3 3P"-3p 3S 0-1 
1675,744 4 13,54 20,94 2p3 apo_3p as 1, 2-1 
1629,830 4 13,54 21,15 2p3 3 po_3p 3 p 1-0 

1629,02 1 13,54 21,15 2p3 3po_3p ap 0, 1' 2-1 
1627,42 1 13,54 21,16 2pa apo_3p ap 1' 2-2 
1616,06 1 
1590,2:i 2 
1573,21 1 

1346,44 0 11,44 20,64 2pa sno-3p sn 1, 2-1 
1345,330 1 11,44 20,64 2p3 3D"-3p 3D 1, 2-2 
1343,338 2 11,43 20,66 2p3 3flC-3p sn 3-3 
1330,816 3 
1276,800 2 11,44 21,15 2p3 3fl"-3p 3p 1-0 

1276,206 3 11,44 21,15 2pa ano-3p sp 1, 2-1 
1275,247 1 11,44 21,16 2ps 3D"-3p ap 1, 2-2 
1275,038 4 11,43 21,16 2p3 sno-3p sp 3-2 
1258,75 3 
1085,701 12 0,02 11,43 2p2 3P"-2ps sno 2-3 
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1085,542 9 0,02 11,44 2p2 sP-2ps sno 2-2, 1 
1084,572 11 0,01 11,44 2p2 sP-2ps sno 1-1, 2 
1083,990 10 0,00 11,44 2p2 sP-2ps ana 0-1 
916,700 12 0,02 13,54 2p2 3P-2p3 spa 2-1, 2 
916,004 11 0,01 13,54 2p2 3P-2p3 spa 1-1, 2 
915,955 10 0,01 13,54 2p2 3P-2p3 spa 1-0 
915,603 10 0,00 13,54 2p2 3P-2p3 spa 0-1 
860,205 0 4,05 18,46 2p2 1S-3s spa 0-1 
858,374 1 4,05 18,50 2p2 1S-3s lpo 0-1 
836,837 1 11,44 26,25 2p3 sno-3s ap 1' 2-0 
836,618 3 11,44 26,25 2p3 sno-3s 3p 1' 2-1 
836,281 0 11,44 26,26 2p3 sno-3s 3p 1' 2-2 
836,184 3 11,43 26,26 2p3 sno-3s sp 3-2 
775,957 12 1,90 17,88 2p2 1D-2p3 1Dc 2-2 
748,364 5 1,90 18,46 2p2 1D-3s apo 2-1 
746,976 7 1,90 18,50 2p2 lfl-3s lpo 2-1 
745,836 6 4,05 20,67 2p2 1S-2p3 1pc 0-1 
671,999 6 0,02 18,46 2p2 3P-3s spo 2-J 
671 ,770 6 0,01 18,46 2p2 3P-3s spo 1-0 
671,629 6 0,01 18,46 2p2 3P-3s apo 1-1 

671,391 8 0,01 18,47 2p2 3P-3s apo ( 2-2 
0-1 

671,014 6 0,01 18,47 2p2 3P-3s apo 1-2 
670,881 1 0,02 18,50 2p2 3P-3s lpo 2-1 
670,508 1 0,01 18,50 2p2 3P-3s lpo 1-1 
670,289 2 0,00 18,50 2p2 3P-3s lpo 0-1 
660,280 9 1,90 20,67 2p2lfl-2p3 1pc 2-1 
657 ,327 1 
645,167 10 0,02 19,23 2p2 aP-2ps aso 2-1 
644,825 9 0,01 19,23 2p2 sP-2ps sse 1-1 
644,621 8 0,00 19,23 2p2 sP-2ps ssa 0-1 
635,180 5 4,05 23,57 2p2 1S-3d lpa 0-1 
629,434 2 5,80 25,50 2p3 sso-3s np 2-2 
629,161 3 5,80 25,51 2p3 sso-3s 5p 2-3 
582,150 5 1,90 23,19 2p2 1D-3d 1D 0 2-2 
574,650 6 1,90 23,47 2p21D-3d 1r 2-3 
559,760 0 4,05 26,20 2p21S-4d lpo 0-1 
547 ,813 0 1,90 24,53 2p2lfl-4s lpo 2-1 
533,809 4 0,02 23,24 2p2 3P-3d 3D0 2-2 
533,726 6 0,02 23,24 2p2 3P-3d 3Dc 2-3 
533,644 4 0,01 23,24 2p2 3P-3d 3D0 1-1 
533,577 5 0,01 23,24 2p2 3P-3d 3D0 1-2 
533,504 4 0,00 23,24 2p2 3P-3d 3D 0 0-1 
529,860 5 0,02 23,41 2p2 3P-3d spo 2-2 
529,713 3 0,02 23,41 2p2 3P-3d apo 2-1 
529,627 3 0,01 23,41 2p2 3P-3d apo 1-2 
529,481 3 O,Ot 23,42 2p2 3P-3d apo 1-1 
529,405 3 0,01 23,42 2p2 3P-3d ape 1-0 
529,343 3 0,00 23,42 2p2 3P-3d spo 0-1 
513,845 2 1,90 26,03 2p2 1D-4d 1D0 2-2 
510,757 3 1,90 26,17 2p21D-4d 1r 2-3 
509,018 0 0,02 24,37 2p2 3P-4s apo 2-1 
508,903 0 0,01 24,37 2p2 3P-4s apo 1-0 
508,700 2 0,02 24,39 2p2 3P-4s apo 2-2 
508,459 0 0,01 24,39 2p2 SP-4s apo 1-2 
506,160 a 5,80 30,29 2p3 ssa-3d sp 2-3 
506,057 2 5,80 30,29 2p3 nso-3d np 2-2 
505,985 1 5,80 30,30 2p3 ssa-3d sp 2-1 
485,857 0 1,90 27 ,42 2p21D-5d 1r 2-3 
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475,876 1 0,02 26,06 2p2 aP-4d avo 2-2 
475,800 3 0,02 26,07 2p2 aP-4d avo 2-3 
475,697 2 0,01 26,06 2p2 aP-4d avo 1-2 
475,638 1 0,00 26,06 2p2 aP-4d avo 0-1 
474,883 2 0,02 26,13 2p2 aP-4d apo 2-2 
474,774 0 0,02 26,13 2p2 aP-4d apo 2-1 
474,698 0 0,01 26,13 2p2 aP-4d ape 1-2 
474,601 0 0,01 26,13 2p2 aP-4d apo 1-1 
474,540 0 0,01 26,13 2p2 aP-4d apo 1-0 
474,493 0 0,00 26,13 2p2 aP-4d apo 0-1 
453,340 1 0,02 27 ,36 2p2 aP-5d avo 2-3 
453,257 0 0,01 27 ,36 2p2 aP-5d avo 1-2 

N III, ground state 1s2 2s2 2p 2P~12 
Ionization potential 382625,5 cm-1 ; 47,436 eV 

'J.., A EH, eV EB' eV Transition J 

--·-~-

6487,55 0 39,35 41,26 3p 4P-3d 4V 0 %-a/2 
6478,69 2 39,35 41,26 3p 4P-3d 4V 0 5/z-5/2 
6468,77 00 39,34 41 ,26 3p 4P-3d 4V 0 a/z-1/2 
6466,86 4 39,35 41,27 3p 4P-3d 4V 0 o;2_7 /z 
6463,03 2 39,34 41 ,26 3p 4P-3d 4V 0 3J2-% 
6453,95 3 39,34 41 ,26 3p 4P-3d 4V 0 %-% 
6450,78 2 39,34 41,26 3p 4P-3d 4V0 1/z-1/2 
6445,05 2 39,34 41,26 3p 4P-3d 4V0 1J2-3/2 
5314,45 2 39,35 41,68 3p 4P-3d 4P0 5Jz-% 
5298,93 1 39,35 41,69 3p 4P-3d 4P0 5/z-3/2 
5297,86 1 39,34 41,68 3p 4P-3d 4P0 3j2-5j2 
5282,52 00 39,34 41,69 3p 4P-3d 4P0 3/z-% 
5272,60 1 39,34 41 ,69 3p 4P-3d 4Po 3/z-1/z 
5270,59 1 39,34 41,69 3p 4P-3d 4P0 1/2-3/z 
5260,91 1 39,34 41,69 3p 4P-3d 4P0 1/z-1/2 
4896,71 0 38,40 40,94 3p 4D-3d 4r 7 /z-s/z 
4884,14 1 38,40 40,95 3p 4V-3d 4F0 7/2-7/2 
4881,81 0 38,40 40,94 3p 4V-3d 4F" 5/2-3/z 
4873,58 2 38,40 40,94 3p 4V-3d 4r 5/z-5/z 
4867,18 5 ( 38,40 40,96 3p 4V-3d 4F0 7/z-5/z 

38,39 40,94 3p 4V-3d 4F" 3/z-3/z 

!!861 ,33 4 38,40 40,95 3p 4V-3d 4F" s;2_7 /2 
4858,88 3 38,39 40,94 3p 4V-3d 4F" %-5/2 
4858,74 2 38,39 40,94 3p 4V-3d 4F" 1/z-3/z 
4641,90 7 30,46 33,13 3p 2P0 -3d 2V 3/z-3/z 
4640,64 10 30,46 33,13 3p 2P0-3d 2V %-% 
4634,16 8 30,46 33,13 3p 2P 0-3d 2V 1/z-3/z 
4547 ,34 0 35,67 38,39 3s 4P0-3p 4V 5/z-a/2 
4546,36 :'I 38,96 41,68 3p 4S-3d 4P 0 SJz-5/2 
4544,80 0 38,64 41,37 4p 2P 0-5s 2S a;z-1/z 
4535,11 2 38,96 41,69 3p 4S-3d 4P 0 a;z-a/z 

4534,57 3 35,67 38,40 3s 4P0-3p 4V Sfz-5/z 
4530,84 1 35,66 38,39 3s 4P0-3p 4V 3/z-1/z 
4527 ,86 0 38,96 41,69 3p 4S-3d 4P0 a/z-1/2 
4523,60 4 35,66 38,39 3s 4P0-3p 4V z-3/z 
4518,18 3 35,65 38,39 3s 4P 0 -3p 4V 1/2_1/2 
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4514,89 7 35,67 38,40 3s'P0-3p 4D %-7h 
4510,92 6 { 35,66 38,40 3s'P0-3p 4D 3/z-5/z 

35,65 38,39 3s'P0-3p 4D 1/z-3/z 
4379,09 10 39,71 42,54 4/ 2r-5g 2G %. 7 /z-7 /z, 9/2 
4353,66 2 38,40 41,26 3p'D-3d 4D 0 7/z-5/2 
4348,36 5 38,40 41,27 3p'D-3d 4D0 7/z-7/z 
4339,52 3 38,40 41,26 3p 4D-3d 4D0 5/z-3/z 
4335,53 4 38,40 41,26 3p 4D-3d 4D0 5/z-5/2 
4330,44 2 38,39 41,26 3p 4D-3d 4D 0 %-1/z 
4330,14 2 38,40 41,27 3p 4D-3d 4D0 5/z-7/z 
4328,15 3 38,39 41,26 3p 4D-3d 4D0 3/z-3/z 

4323,93 2 38,39 41,26 3p'D-3d 4D0 ( 1/z-1/z 
3/z-% 

4321,37 1 38,39 41,26 3p 4D-3d'D0 1/z-3/z 
4294,76 0 
4290,80 3 
4290,55 1 
4288,72 1 
4288,21 0 
4284,51 1 
4215,69 3 36,85 39,79 3s 2P0-3p 2D %-s/z 
4200,02 6 36,85 39,80 3s 2P0-3p 2D 3/2-5/2 
4195,70 5 36,84 39,79 3s 2P0-3p 2D 1/2-3/z 
4103,37 9 27,44 30,46 3s 2S-3p 2P0 1/2-1/z 
4097,31 10 27,44 30,46 3s 2S-3p 2P0 1/z-3/z 
4003,64 4 39,40 42,50 4d2D-5j 2r 5/z-7/z 
3998,69 3 39,39 42,50 4d 2D-5f 2F0 3/z-5/2 
3942,78 1 38,33 41,47 3p 2P-3d 2D0 3/z-3/z 
3938,52 4 38,33 41,48 3p 2P-3d 2D9 3/z-5/z 
3934,41 3 38,32 41,48 3p 2P-3d 2D0 1/z-% 
3792,87 1 38,40 41,68 3p 4D-3d 4P0 7/z-5/z 
3779,23 38,40 41,68 3p 4D-3d 4P0 5/z-5/z 
3771 ,45 2 38,40 41,69 3p 4D-3d 4P0 %-3/z 
3771,08 7 35,67 38,96 3s 4P0-3p 48 5/z-3/z 
3770,37 38,39 41,68 3p 'D-3d 4P0 3/z-% 
3762,62 38,39 41,69 3p 4D-3d 4P0 3/z-3/z 
3757,66 38,39 41,69 3p 4D-3d'P0 3fz-11z 

3757,60 38,39 41,69 3p 4D-3d 4P0 1/z-3/z 
3754,62 6 35,66 38,96 3s 4P0 -3p 48 3/z-3/z 
3752,65 3 "38,39 41,69 3p 4D-3d 4P0 1/z-1/z 
3745,83 4 35,65 38,96 3s 4P0-3p 48 1/z-3/z 
3374,06 6 35,67 39,34 3s 4P0-3p 4P 5/2-3/z 
3367,36 7 35,67 39,35 3s 4P0-3p 4P 5/z-% 
3365,79 3 35,66 39,34 3s 4P0-3p 4P 3/z-1/z 
3361,90 2 35,66 39,34 3s 4P0-3p 4P 3/2-3/z 
3358,72 1 35,65 39,34 3s 4P0-3p 4P 1/z-1/z 
3355,47 2 36,85 40,55 3s apo_3p 2S 3/z-1/2 
3354,29 4 35,66 39,35 3s 4P0-3p 4P 3/2- 5/2 
3353,78 4 35,65 39,34 3s 4P0-3p 4P 1/2-3/2 
3342,77 1 36,84 40,55 3s 2P"'-3p 28 1/z-1/2 
3172,97 2 
3171,14 1 
2983,58 6 38,33 42,49 3p 2P-3d 2P0 3/2-3/2 
2982,07 1 
2978,87 3 38,33 42,49 3p 2P-3d 2P0 1/z-3/z 
2977,32 3 38,33 42,50 3p 2P-3d 2P0 3/z-1/z 
2972,60 4 38,32 42,50 3p 2P-3d 2po 1/z-1/z 
2862,26 6 39,71 44,04 4t 2r-6g 2G 7/2, 9/z-7/z, 1/z 
2714,35 1 28,56 33,13 2p3 apo_3d 2D 3/2-S/2 
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2714,08 3 28,56 33,13 2p3 2po_3d 2D 1/2-3/2 
2713,95 5 28,56 33,13 2p3 2po_3d 2D 3/2-6/2 
2696,64 1 
2696,19 2 
2689,26 4 39,40 44,01 4d 2D-6t2r 6/2-7/2 
2687,01 3 39,39 44,01 4d 2D-6tsr 3/2-5/2 
2622,85 2 42,13 46,86 3d 2r-4p 2D 7/2-5/2 
2621,19 1 42,12 46,85 3d 2F 0-4p 2D 5/2-3/2 
2486,49 3 41,47 46,46 3d 2D0 -4p 2P 3/2-1/2 
2484,56 4 41,48 46,47 3d 2D 0-4p'2P 5/2-3/2 
2482,85 1 41,47 46,47 3d 2D 0-4p 2P 3/2-3/2 
2471,24 00 41,69 46,71 3d 4P 0-4p 4D 1/s-1/2 
2468,36 0 41,69 46,71 3d 4P 0-4p 4D 1/2-3/2 

2466,24 1 41,69 46,71 3d 4P 0 -4p 4D 3/2-3/2 
2463,04 00 41,68 46,71 3d 4P 0-4p 4D 5/2-3/2 
2462,.56 1 41,69 46,72 3d 4P 0-4p 4D 3/2-5/2 
2459,26 0 41,68 46,72 3d 4P 0 -4p 4D 5/2-5/2 
2453,85 4 41,68 46,73 3d 4P 0 -4p 4D 5/2-7/2 
2372,46 2 41,69 46,92 3d 4P 0-4p 4S 1/2-3/2 
2370,49 3 41,69 46,92 3d 4P 0 -4p 4S 3/2-3/2 
2367,43 4 41,68 46,92 3d 4P 0-4p 4S 5/2-3/2 
2322,81 1 41,69 47,02 3d 4P 0 -4p 4P 3/2-1/2 
2322,23 0 41,69 47,03 3d 4P 0 -4p 4P 1/2-3/2 
2320,33 00 41,69 47,03 3d 4P 0-4p 4P 3/2-3/2 
2317,35 0 { 41,68 47,03 3d 4P 0-4p 4P 5/2-3/2 

41,69 47,04 3d 4P 0-4p 4P 3/2-5/2 
2314,56 1 41,69 47,02 3d 4P 0-4p 4P 1/2-1/2 
2274,12 0 41,26 46,71 3d 4D 0-4p 4D 1/2-1/2 
2273,51 1 41,26 46,71 3d 4D 0-4p 4D 5/2-3/2 
2272,42 0 41,26 46,71 3d 4D 0-4p 4D 3/2-3/2 
2271,79 0 f 41,27 46,72 3d 4D 0-4p 4D 7/2-5/2 

41,26 46,71 3d 4D 0 -4p 4D 1/2-3/2 
2270,43 2 41,26 46,72 3d 4D0 -4p 4D 5/2-5/2 
2269,30 0 41,26 46,72 3d 4D 0-4p 'D 3/2-5/2 
2267,28 3 41,27 46,73 3d 4D 0-4p 4D 7/2-712 
2265,87 0 41,26 46,73 3d 4D 0-4p 4D 6f2_7 12 
2248,88 5 33,13 38,64 3d 2D-4p 2P 0 3/2-1/2 
2247,92 6 33,13 38,64 3d 2D-4p 2P0 5 /2-3 /2 
2247,65 2 33,13 38,64 3d 2D-4p 2P0 3/2-3 /2 
2237,21 36,85 42,39 3s 2P0-5d 2D 3/2-512 
2231,65 36,84 42,39 3s 3P0-5d 2D 1/2-3/2 
2192,52 1 42,50 48,15 3d 2P 0-4/ 4D 1/2-3/2 
2191,39 3 42,49 48,14 3d 2P 0-4/ 4D 3f2_5f2 
2188,52 3 42,50 48,16 3d 2P 0-4/ 2D 1/2-3/2 
2188,27 5 42,49 48,15 3d 2P 0-4/ 2D 3,2_5,2 

2185,13 1 42,49 48,16 3d 2P 0-4j 2D 3f2-sl2 
2151,61 0 
2149,96 0 41,26 47,02 3d 4D 0 -4p 4P %-1/2 
2148,99 1 { 40,94 46,71 3d'r-4p'D 3f2_1/2 

41,26 47,03 3d 4D 0-4p 4P %-3/2 
2148,47 3 40,94 46,71 3d'r-4p'D 5/2-3/2 

2148,09 3 40,95 46,72 3d'r-4p'D 7/2-5/2 
2147,79 2 41,27 47,04 3d 4D 0-4p 4P 7/2-5/2 
2147,27 4 40,96 46,73 3d'r-4p'D 9/2-7/2 
2146,59 00 41,26 47,04 3d 4D 0-4p 4P 5/2-3/2 
2145,74 1 40,94 46,72 3d'r-4p'D 5/2-5/2 

2143,96 0 40,95 46,73 3d 4F 0-4p 'D 7/2-7/2 
2142,67 0 

133 



I-. A I l!.'u· eV E 8 , eV Transition ./ 

2079,86 6 
2074,74 2 42,13 48,11 3d 2F0-4j 4G 7/2-5/2 
2072,86 1 42,13 48,11 3d 2r-4t 4G 7/2-7/2 

2071,79 2 
2070,63 5 42,1:3 48,12 3d 2·r-4t 4G 7 /z-9/2 
2068,25 6 42,1:1 48,12 3d 2r-4t 2G 7 /z-7 /z 
2063,99 10 42,13 48,13 3d 2F0-4/ 2G 7/2-9/2 
2063,50 10 42,12 48,12 3d 2r-4t 2G 5/z-7 /2 

2035,62 2 
2035,02 3 
1953,80 3 39,34 45,69 3p 4P-4s 4 P0 :l/ 1 I ;z- /z 
1953,66 3 39,35 45,70 :1p 4P-4s 4Pc 5/2-3/z 
1952,20 1 39,34 45,69 :Jp 4P-4s 4po 1 /z-1 /z 

1951 ,43 2 39,34 45,70 'Jp ·1P-4s 4Pc ~/2-~/2 

1949,81 4 39,34 45,70 3p 4P-4s 4pc 1/z-3/2 
1949,22 6 39,35 45,71 3p 4P-4s 4P0 5 i 5 i 12- 12 
1946,99 5 39,34 45,71 :.lp 4P-4.~ 4pc a,2_s;2 
1923,86 2 
1923,11 2 
1921,49 4 41 ,6H 48,14 :id 4p0_4/ 4JJ 31z-5/z 

1920,86 8 { 41,69 48,15 3d 4P0-4j 4D l/2-3/2 
41,68 48,14 3d 4P 0 -4/ 4D 5/2-7/2 

1919,99 2 41 ,69 48,15 3d 4P0-4/ 4D I /z-I .. /2 

1919,71 2 41,69 48,15 3d 4 P0-4j 4D a/z-3/z 

1919,44 1 41 ,68 48,14 3d 4 P0-4j 4D 3/z- 5/2 
1919,06 0 41 ,69 48,14 :3d 4P0 -4j 4D a;2_s;2 
1918,69 0 41,69 48,15 3d 4? 0-4/ 4D :l/z-1/z 
1908,96 1 41,48 47,97 3d 2D0-4/ 2F 5/2-5,'2 

1908,11 7 41,47 47 ,98 3d 2D0-4/ 2F 
5/z-7 /2 
a;2_s/z 

1907,28 4 41,28 47,98 3d 2D 0 -4j 4F a/z-s/z 
1906,89 1 41,48 47 ,98 :3d 2D0-4/ 4F 5/2-7/2 
1906,22 1 41,47 47,98 'Jd 2Do-4j 4p 3/z-5/2 
1885,25 10 33,13 39,71 3d 2D-4/ 2F" 2• 5/z-5/2, 7 'z 
1845,80 4 41,26 47,98 3d 4D0-4/ 4F ;j / 7 I 

12-12 

1845,64 5 41,27 47 ,98 3d 4D0-4/ 4F '/2-9/z 
1841,68 1 38,96 45,69 3p 4S-4s 4P 0 3f2-1j2 
1839,59 2 38,96 45,70 3p 4S-4s 4P" 3fz-3fz 
1835,587 6 38,96 45,71 3p 4S-4s. 4P0 a;z-5/z 
1805,5 7 30,46 37,3:1 3p 2 P0 -4s 2S 3(2_1(2 

1804,3 6 30,46 :n ,3:1 3p 2P0 -4s 2S j'/'2.-1/2 

1751,75 10 18,10 25,18 2pz 2P-2p3 2fl' :Jiz-5/2 
1751,24 6 18,10 25,18 2p2 2P-2p3 2Da :J/2- 3/2 

1747,86 9 18,08 25,18 2p2 2 P-2p3 2DO J !2-3/2 
1730,04 8 40,95 48,12 3d 4r-4j 4G 7/2-!J/2 

5' 3 I 

1699,95 4 38,40 45,69 3p 4D-4s 4P'' 12- 12 

3/2-1/2 
1699,32 5 38,40 45,71 :1p 4D-4s 4P0 7/2-5/2 
1699,00 2 38,39 45,69 3p 4D-4s 4P0 1/2_1/2 
1698 '16 2 38,39 45,70 3p 4D-4s 4P0 3/2-3/2 
1697,19 0 38,39 45,70 3p 4D-4s 4P0 1/2-3/2 

1696,54 3 38,40 45,71 3p 4D-4s 4P0 5/z- 5/2 
1694,79 0 38,39 45,71 3p 4D-4s 4P0 a;2_5/2 
1471,6v 2 39,35 47,77 3p 4P-4d 4D0 5/2-7 fz 
1471 ,02 1 39,34 47,77 3p 4P-4d 4D 0 3/z-5/2 
1470,68 0 39,34 47,77 3p 4P-4d 4D0 1/z-3/z 

1387,31 4 30,46 39,39 3p 2P0-4d 2D 1/z-3/2 
30,46 39,39 3p 2P0-4d 2D 3/z-5/2 

1347 ,56 0 38,40 47 ,61 :1p 4D-4d 4F0 7/2-7/z 
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1346,27 4 38,40 47 ,62 3p 4D-4d 4F0 7/2-% 
1345,69 4 38,39 47,61 3p 4D-4d 4F0 6 /z, Sfz-7 /z, 5 /z 

1324,40 3 38,40 47,75 3p 4D-4d 2D0 7/z-7/z 
1184,544 8 18,10 28,56 2p2 zP-2p3 2po 3/z-1/z, 3/z 
1183,030 7 18,08 28,56 2p2 2P-2pa 2po 1/2-1/z, 3/z 
1006,015 6 16,24 28,56 2p2 2S-2p3 2po 1/z-1/z, 3/z 
991,579 17 0,02 12,52 2p 2po_2p2 2fl 3/z-Sfz 
991,514 14 0,02 12,52 2p 2po_2p2 2fl 3/z-3/z 
989,790 16 0,00 12,52 2p 2po_2p2 2D 1/z-3/z 
979,919 9 12,52 25,18 2p2 2fl-2p3 2flo 5/z-5/z 
979,842 8 12,52 25,18 2p2 2fl-2p3 2flo 3/z-3/z 
871,850 0 16,24 30,46 2p2 2S-3p 2po 1/z-3/z 
772,975 8 12,52 28,56 2p2 2fl-2p3 2p0 3/z-1/z 
772,891 9 12,52 28,56 2p2 2fl-2p3 2 po 5/z-3/z 
772,385 12 7,11 23,16 2p2 4P-2p3 4So 5/2-3/2 
771,901 11 7,10 23,16 2p2 4P-2p3 4So 3/2-3/2 
771,544 10 7,09 23,16 2p2 4P-2p3 4So 1/z-3/z 
764,357 15 0,02 16,24 2p 2P-2p2 2So 3/z-1/2 
763,340 14 0,00 16,24 2p 2P-2p2 zso 1/2-1/z 
691,388 1 12,52 30,46 2p2 2D-3p zpo 3/2-1/z 
691,187 2 12,52 30,46 2p2 2D-3p zpo 5/2-3/2 
686,335 14 0,02 18,08 2p zpo_2p2 2p 3/2-1/z 
68.5,816 16 0,02 18,10 2p 2po-2p2 zp 3/2-3/z 
685,513 15 0,00 18,08 2p 2po-2p2 2p 1/2-1/z 
684,996 14 0,00 18,10 2p zpo_2p2 2p 1/2-3/2 
601,878 0 16,24 36,84 2p2 2S-3s zpo 1/2-1/z 
601,468 1 16,24 36,85 2p2 2S-3s 2po 1/2-3/2 
530,268 3 18,10 41,48 2p2 2P-3d 2D0 3/2-5/2 

530,037 2 18,08 41,47 2p2 2P-3d 2D 0 1/2-3/2 
509,897 4 12,52 36,84 2p2 2D-3s zpo 3/z-1/2 
509,586 s 12,52 36,85 2p2 2fl-3s 2pc 5/2-3/z 
472,392 5 16,24 42,49 2p2 2S-3d zpo 1/2-% 
472,232 4 16,24 42,50 2p2 2S-3d zpo 1/z-1/z 
456,078 1 12,52 39,71 2p2 2fl-4/ zpo 5/z-7/z 
452,226 11 0,02 27,44 2p 2P 0-3s 2S 3/z-1/z 
451,869 10 0,00 27,44 2p 2P 0 -3s 2S 1/2-1/z 
434,280 6 7,11 35,66 2p2 4P-3s 4po 5/z-3/z 
4:H,246 6 7,10 35,65 2p2 4P-3s 4po 3/z-1/z 

434,129 5 7,10 :JS,66 2p2 4P-3s 4po { 3/z-3/z 
1/z-1/z 

434,066 7 7,11 35,67 2p2 4P-3s 4po 5/z-5/z 
434,014 6 7 ,09 35,66 2p2 JP-3s 4P 0 1/2-3/2 
433,911 6 7,10 35,67 2p2 4P-3s 4po Sfz-5/z 
428,244 5 12,52 41 ,47 2p2 2D-3d 2D0 %-% 
428,180 6 12,52 41,48 2p2 2D-3d 2D0 5/2-% 
418,910 6 12,52 42,12 2p2 2D-3d 2F0 Sfz--5/2 
418,705 7 '12,52 42,13 2p2 2D-3d 2po 5/z-7/z 
413,797 0 12,52 42,49 2p2 2D-3d zpo 5/z-3/z 
413,681 0 '12,52 42,50 2p2 2fl-3d 2po 3/z-1/z 
399,084 1 18,10 49,17 2p2 2P-3d' 2D0 %-3/z 
399,045 4 18,10 49,17 2p2 2P-3d' 2D0 3/z-% 
398,885 3 18,08 49,17 2p2 2P-3d' zno 1/z-3/z 
374,441 12 0,02 33,13 2p 2P 0 -3d 2D 3/z-5/z 
374,31 1 0,02 33,13 2p 2P 0-3d 2D 3/z-3/z 
374,204 11 0,00 33,13 2p 2P 0 -3d 2D 1/z-3/2 
362,985 6 7,11 41,26 2p2 4P-3d 4D0 5/z-5/2 
362,946 8 7,11 41,27 2p2 4P-3d 4D0 5/z-7/z 
36~,881 8 7 ,10 41,26 2p2 4P-3d 4Do 3/z-3/z, 5/2 
362,833 7 7,09 41,26 2p2 4P-3d 4D0 1/z-1/2, 3/2 
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358,578 6 7 ,11 41,68 2p2 4P-3d 4P0 5/z-5/z 
358,509 5 7,11 41,69 2p2 4P-3d 4P0 5/z-3/z 
358,469 5 7,10 41,68 2p2 4P-3d 4P0 %-5/z 
358,401 3 7,10 41,69 2p8 4P-3d 4P0 3/z-3/z 
358,356 5 7 ,10 41,69 2p2 4P-3d 4P0 3/z-1/z 
358,327 5 7,09 41,69 2p2 4P-3d 4P 0 1/z-3/z 
358,278 3 7,09 41,69 2p2 4P-3d 4P0 1/z-1/z 
351,979 1 12,52 47,75 2p2 2D-4d 2D0 3/z-3/z 
348,800 0 12,52 48,07 2p2 2D-4d 2D0 3/z-5/z 
348,690 0 12,52 48,08 2p2 2D-4d 2D0 5/z-7 /z 

338,345 2 12,52 49,17 2p2 2D-4d 2D0 { %-% 
8/z-% 

332,327 3 0,02 37 ,33 2p 2P0-4s 2S 3/z-1/z 
332,133 2 0,00 37 ,33 2p 2P0-4s 2S 1/z-1/z 
323,671 4 0,02 38,32 2p zpo_3p zp 3/z-1/z 
323,615 6 0,02 38,33 2p zpo_3p zp 3/z-3/z 
323,488 5 0,00 38,32 2p zpo_3p 2p 1/z-1/z 
323,431 4 0,00 38,33 2p zpo_3p zp 1/z-3/z 
321,270 1 7,11 45,69 2p2 4P-4s 4P0 f 3/z-1/z 

l 5/z-3/z 
321,161 2 7,11 45,71 2p2 4P-4s 4P 0 5/z-5/z 
321,071 1 7,10 45,71 2p2 4P-4s 4P0 3/z-5/z 
314,877 6 0,02 39,39 2p 2P0-4d 2D 3/z-3/z 
314,850 9 0,02 39,40 2p 2P0-4d 2D Sfz-5/2 
314,715 8 0,00 39,::!9 2p 2P0-4d 2D 1/z-3/z 
311,628 3 0,02 39,80 2p spo_3p 2D 3/z-5/z 
311,539 2 0,00 39,79 2p zpo_3p 2D 1/z-3/z 
305,918 1 0,02 40,55 2p spo_3p 2S 3/z-1/z 
304,912 3 7,11 47,77 2p2 4P-4d 4D0 5/z-5/z 
304,874 4 7,11 47,77 2p2 4P-4d 4D0 5/z-7/z 
304,818 4 7,10 47,77 2p2 4P-4d 4D0 Sfz-5/z 
304,032 2 7,11 47 ,88 2p2 4P-4d 4P0 Sfz-5/z 

303,981 2 { 7,11 47 ,88 2p2 4P-4d 4P0 3/z-5/z 
7,10 47,88 2p2 4P-4d 4P0 5/z-3/z 

303,891 2 { 7,10 47 ,88 2p2 4P-4d 4P0 3/z-1/z 
7,09 47,88 2p2 4P-4d 4P0 1/z-3/2 

299,820 1 0,02 41,37 2p 2P0-5s 2S 3/z-1/z 
299,670 0 0,00 41,37 2p 2P 0-5s 2S 1/z-1/z 
292,595 4 0,02 42,39 2p 2P 0-5d 2D 3/z-5/z 
292,447 3 0,00 42,39 2p 2P0-5d 2D 1/z-3/z 
284,346 2 7,11 50,71 2p2 4P-5d 4D0 5/z-7/2 

284,296 1 { 7,10 50,71 2p2 4P-5d 4D0 1/2-3/2 
7,09 50,71 2p2 4P-5d 'D" 3/z-5/z 

282,213 2 0,02 43,95 2p 2P0-6d 2D Sfz-5/2 
282,093 1 0,00 43,95 2p 2P0-6d 2D 1/z-3/2 

267,952 1 0,02 46,28 2p 2P0-3p' 2D 3/z-5/z 
267 ,851 0 0,00 46,28 2p spo_3p' 2D 1/2-3/2 
264,948 2 0,02 46,81 2p zpo_3p' sp 3/z-3/2 
264,837 1 0,00 46,81 2p spo_3p' zp lfz-~/~ 

N IV, ground state 1s2 2s2 1so 

Ionization potential 624864,7 cm-1 ; 77,468 eV 

"· A. 
I E8 • eV E8 , eV I Transition J 

7702,96 4 71,42 73,03 2s6hH0 - 2s7il 
7582,40 2 71,39 73,02 2s6g 3G- 2s7hnD 
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1-, .A I EH, eV E 8 , eV Transition J 

------

7129,18 50,34 52,08 2s3p 3P 0 - 2s3d 3D 2-1 
7127,27 1 50,34 52,08 2s3p 3P 0 - 2s3d 3D 2-2 
7122,98 5 50,34 52,08 2s3p 3P 0 - 2s3d 3D 2-3 
7111,30 1 50,33 ~2.08 2s3p 3P 0 - 2s3d 3D 1-1 
7109,40 3 50,33 52,08 2s3p 3P 0 - 2s3d 3D 1-2 
7103,28 2 50,33 52,08 2s3p 3P 0 - 2s3d 3D 0-1 
6380,77 8 48,21 50,15 2s3s 1S- 2s3p 1P 0 0-1 
6219,8.9 4 60,45 62,44 2p3p 3S- 2s4p 3P 0 1-2 
6215,43 3 60,45 62,45 2p3p 3S- 2s4p 3P 0 1-1 
6212,41 60,45 62,45 2p3p 3S- 2s4p 3P 0 1-0 
6119,23 61,78 63,80 2p3d 1D0 - 2s4d 1D 2-2 
5843,84 61,29 63,42 2s3p 3P- 2s3d 3P 0 2-2 
5826,44 61,29 63,42 2s3p 3P- 2s3d 3P 0 2-1 
5812,30 61,28 63,42 2s3p 3P- 2s3d 3P 0 1-2 
5795,08 61,28 63,42 2s3p 3P- 2s3d 3P 0 1-1 
5736,94 4 59,62 61,78 2p3p 1P- 2p3d 1D0 1-2 
5245,61 3 57,72 60,08 2p3s 3P 0 - 2p3p 3D 2-2 
5226,69 3 57,70 60,07 2p3s 3P 0 - 2p3p 3D 1-1 
5205,15 3 57,69 60,07 2p3s 3P 0 - 2p3p 3D 0-1 
5204,29 5 57,72 60,10 2p3s 3P 0 - 2p3p 3D 2-3 
5200,40 4 57,70 60,08 2p3s 3P 0 - 2p3p 3D 1-2 
5071,62 61,95 64,40 2p3p 1D- 2p3d 1P 0 2-1 
4762,10 60,10 62,68 2p3p 3D- 2p3d 3D0 2-2 
4752,50 60,10 62,69 2p3p 3D- 2p3d 3D0 2-3 
4740,26 60,08 62,69 2p3p 3D- 2p3d 3D0 1-2 
4707,31 4 68,75 71,39 2s5{ 3 F0 - 2s6~ 3G 
4606,33 6 68,73 71,42 2s5~ 3G-2s6hH0 

4529,61 57,72 60,45 2p3s 3P 0 - 2p3p 3S 2-1 
4495,86 57,70 60,45 2p3s 3P 0 - 2p3p 3S 1-1 
4479,92 57,69 60,45 2p3s 3P 0 - 2p3p 3S 0-1 
4182,60 60,45 63,42 2p3p 3S- 2p3d 3P 0 1-2 

4173,67 60,45 63,42 2p3p 3S- 2p3d 3P 0 1-1 
4057,759 8 50,15 53,21 2s3p 1P 0 - 2s3d 1D 1-2 
3823,95 0 59,62 62,86 2p3p 1P- 2s4p 1P 0 1-1 
3747,54 6 58,64 61,95 2p3s 1P 0 - 2p3p 1D 1-2 
3714,43 60,10 63,42 2p3p 3D- 2p3d 3P 0 2-2 
3694,15 60,08 63,42 2p3p 3D- 2p3d 3P 0 1-1 
3689,95 60,08 63,42 2p3p 3D- 2p3d 3P 0 1-0 
3484,96 13 46,77 50,33 2s3s 3S- 2s3p 3P 0 1-0 
3482,99 14 46,77 50,33 2s3s 3S- 2s3p3P 0 1-1 
3478,71 15 46,77 50,34 2s3s 3S- 2s3p 3P 0 1-2 
3474,55 3 57,72 61,28 2p3s 3P 0 - 2p3p 3P 2-1 

3463,37 6 57,72 61,29 2p3s 3P 0 - 2p3p 3P 2-2 

3461,36 2 57,70 61,28 2p3s 3P 0 - 2p3p 3P 1-0 

3454,70 2 57,70 61,28 2p3s 3P 0 - 2p3p 3P 1-1 

3445,20 2 57,69 61,28 2p3s 3P 0 - 2p3p 3P 0-1 

3443,59 3 57,70 61,29 2p3s 3P 0 - 2p3p 3P 1-2 

3141,16 3 60,10 64,04 2p3p 3D- 2s4{ 3 F0 3-4 

3127,41 2 60,08 64,04 2p3p 3D- 2s4f 3 F0 2-3 

3118,79 1 60,07 64,04 2p3p 3D- 2s4f 3 F 0 1-2 

3078,25 6 64,70 68,73 2s4{ 1 F 0 - 2s5g 1G 3-4 

2884,77 4 68,73 73,02 2s5~ 3G- 2s7hH0 

2809,35 2 63,80 68,22 2s4d 1D- 2s5p 1P 0 2-1 
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).., A 1 I 

1 
Ea• eV 1 E 8 , eV 1 Transition ./ 

2646,956 12 64,04 68,73 2s4{ 3 F 0 - 2s5~ 3G 4-5 
2646,176 11 64,04 68,73 2s4{ 3 ~- 2s5~ 3G 3-4 
2645,654 10 . 64,04 68,73 2s4{ 3 F0 - 2s5~ 3G 2-3 
2594,34 2 59,62 64,40 2p3p 1P- 2p3d 1P 0 1-1 
2477,69 8 63,80 68,81 2s4d 1D- 2s5f1F 0 2-3 
2431,55 o 62,45 67,54 2s4p 3P 0 - 2s5s 35 0-1 
2431,07 2 62,45 67,54 2s4p 3P 0 - 2s5s 35 1-1 
2430,41 3 _62,44 67,54 2s4p 3P 0 -2s5s 35 2-1 
2426,54 1 63,43 68,53 2p3d 3P 0 - 2s5d 3D 0-1 
2424,73 2 63,42 68,53 2p3d 3P 0 - 2s5d 3D 1-2 
2421,65 3 63,42 68,53 2p3d 3P 0 - 2s5d 3D 2-3 
2402,05 5 58,64 63,80 2p3s 1P 0 - 2s4d 1D 1-2 
2318,09 6 63,41 68,75 2s4d 3D- 2s5{ 3 F 0 -
2080,34 6 62,77 68,73 2p3d 1F 0 - 2s5~ 1G 3-4 
2036,42 1 62,45 68,53 2s4p 3P 0 - 2s5d 3D 0-1 
2036,10 4 62,45 68,53 2s4p 3P 0 - 2s5d 3D 1-2 
2035,57 5 62,44 68,53 2s4p 3P 0 - 2s5d 3D 2-3 
1718,551 20 16,20 23,42 2s2p 1pO- 2p2 1D 1-2 
1702,006 5 61,44 68,73 2p3d 3F 0 - 2s5g 3G 4-5 
1699,03 4 61,43 68,73 2p3d 3~-2s5g 3G 3-4 
1696,86 3 61,42 68,73 2p3d 3 F 0 - 2s5~ 3G 2-3 
1688,11 3 64,04 71,39 2s4{3 ~- 2s6g 3G 4-
1687,82 2 64,04 71,39 2s4{ 3F 0 - 2s6g 3G 3-
1687,60 1 64,04 71,39 2s4{ 3 F 0 - 2s6g 3G 2-
1486,496 2 0,00 8,34 2s2 15- 2s2p 3P 0 0-1 
1446,114 5 53,21 61,78 2s3d 1D- 2p3d 1D 0 2-2 
1438,37 3 62,77 71,39 2p3d 1 F 0 - 2s6g 1G 3-4 
1326,964 o 52,08 61,42 2s3d 3D- 2p3d 3 F 0 1-2 
1325,685 1 52,08 61,43 2s3d 3D- 2p3d 3 F 0 2-3 
1323,98 2 52,08 61,44 2s3d 3D- 2p3d 3 F 0 3-4 
1309,557 4 50,15 59,62 2s3p 1P 0 - 2p3p 1P 1-1 
1296,600 5 53,21 62,77 2s3d 1D- 2p3d 1 F 0 2-3 
1284,218 3 53,21 62,86 2s3d 1D- 2s4p 1P 0 2-1 
127 3, 716 2 50,33 60,07 2s3p 3P 0 - 2p3p 3D J.-1 
1273,47 3 50,33 60,07 2s3p 3P 0 - 2p3p 3D 0-1 
1272,74 2 50,34 60,08 2s3p 3P 0 - 2p3p 3D 2-2 
1272,160 4 50,33 60,08 2s3p 3P 0 - 2p3p 3D 1-2 
1270,28 5 50,34 60,10 2s3p 3P 0 - 2p3p 3D 2-3 
1246,51 2 61,44 71,39 2p3d 3 F 0 - 2s6g 3G 4-
1244,92 1 61,43 71,39 2p3d 3 ~- 2s6g 3G 3-
1243,73 coincides 61,42 71,39 2p3d 3 F 0 - 2s6g 2G 2-

with N V 

1225,719 4 50,34 60,45 2s3p 3P 0 - 2p3p 35 2-1 
1225,192 3 50,33 60,45 2s3p 3P 0 - 2p3p 35 1-1 
1224,960 1 50,33 60,45 2s3p 3P 0 - 2p3p 35 0-1 
1188,006 6 48,21 58,64 2s3s 15- 2p3s 1P 0 0-1 
1169,478 1 52,08 62,68 2s3d 3D- 2p3d 3D 0 1-1 
1169,063 2 52,08 62,68 2s3d 3D- 2p3d 3D 0 2-2 
1168,599 3 52,08 62,69 2s3d 3D- 2p3d 3D 0 3-3 
1136,241 2 46,77 57,69 2s3s 35- 2p3s 3P 0 1-0 
1135,244 3 46,77 57,70 2.s3.s 35- 2p3s 3P 0 1-1 
1133,117 4 46,77 57,72 2s3s 35- 2p3s 3P 0 1-2 
1086,691 2 50,34 61,75 2s3p 3P 0 - 2.s4s 35 2-1 
1086,269 1 50,33 61,75 2.s3p 3P 0 - 2s4.s 35 1-1 
1086,084 coincides 50,33 61,75 2s3p 3P 0 - 2s4s 35 0-1 

with N 1 
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1.., A I EH' eV I EB' eV I Transition J 

1078,708 6 53,21 64,70 2s3d 1D- 2s4{ 1F0 2-3 
1036,16 8 52,08 64,04 2s3d 3D- 2s4f 3 F0 

955,335 20 16,20 29,18 2s2p 1P 0 - 2p2 1S 1-0 
948,540 5 50,34 63,41 2~·3p 3P 0 - 2s4d 3D 2-3 
948,244 4 50,33 63,41 2s3p 3P 0 - 2s4d 3D 1-2 
948,155 2 50,33 63,41 2s3p 3P 0 - 2s4d 3D 0-1 
924,274 10 8,36 21,77 2s2p spo_2p2 sp 2-1 

923,669 10 8,34 21,76 2s2p spo_2p2 ap 1-0 
923,211 12 8,36 21,79 2s2p spo_2p2 ap 2-2 
923,045 10 8,34 21,77 2s2p spo-2p2 ap 1-1 
922,507 10 8,33 21,77 2s2p apo_2p2 ap 0-1 
921,982 10 8,34 21,79 2s2p spo_2P.2 sp 1-2 
823,273 2 8,36 23,42 2s2p3P 0 -2p21D 2-2 
765,140 17 0,00 16,20 2s2 1S-2s2p1P 0 0-1 
463,743 3 23,42 50,15 2p2 1D- 2s3p1P 0 2-1 
420,758 1 29,18 58,64 2p21S-2p3s1P 0 0-1 
387,353 4 16,20 48,21 2s2p 1P 0- 2s3s1S 1-0 
352,058 4 29,18 64,40 2p2 1S-2p3~P0 0-1 
351,931 5 23,42 515,64 2p2 1D-2p3s1P 0 2-1. 
345,201 3 21,77 57,69 2p2 3P-2p3slP0 1-0 
345,107 3 21,77 57,70 2p2 3P-2p3s3P 0 1-1 
345,063 5 21,79 57,72 2p2 3P-2p3s3P 0 2-2 
345,023 3 21 .76 57,70 2p2 3P-2p3s3P 0 0-1 

344,915 3 21,77 57,72 2p2 3P-2p3s3p0 1-2 
335,050 11 16,20 53,21 2s2p1P 0-2s3d1D 1-2 
323,175 7 23,42 61,78 2p21D-2p3d1D 0 2-2 
322,724 9 8,36 46,77 2s2p 3P~2s3s 3S 2-1 
322,570 8 8,34 46,77 2s2p lP0-2s3s 3S 1-1 

322,503 7 8,33 46,77 2s2p 3P~2s3s3S 0-1 
315,053 8 23,42 62,77 2p21D-2p3d 1F0 2-3 
303,163 4 21,79 62,68 2p2 3P-2p3d 3D 0 2-2 
303,123 6 21,79 62,69 2p2 3P-2p3d 3D 0 2-3 
:~03,079 4 21,77 62,68 2p2 3P-2p3d 3D 0 1-1 

303,048 .5 21.77 62,68 2p2 3P-2p3d 3D 0 1-2 
303,009 4 21 ;76 62,68 2p2 3P-2p3d 3D 0 0-1 
300,316 3 23,42 64,70 2p2 1D-2s4{ 1F0 2-3 
297 ,815 5 21,79 63,42 2p2 3P-2p3d 3P 0 2-2 
297,768 3 21,79 63,42 2p2 3P-2p3d3P 0 2-1 

297,712 3 21,77 63,42 2p2 3P-2p3d 3P 0 1-2 
297 ,644 4 21,77 63,42 2p2 3P-2p3d 3P 0 1-0,1 
297 ,595 3 21,76 63,42 2v2 3 P-2p3d 3P 0 0-1 
285,563 5 16,20 59,62 2s2p 1P 0-2p3p 1P 1-1 
283,579 12 8,36 52,08 2s2p 3P 0-2s3d 3D 2-3 

283,470 11 8,34 52,08 2s2p 3P 0-2s3d 3D 1-2 
283,420 10 8,33 52,08 2s2p 3P 0-2s3d 3D 0-1 
270,995 6 16,20 61,95 2s2p 1P 0-2p3p 1D 1-2 
260,455 2 16,20 63,80 2s2p 1P 0-2s4d 1D 1-2 
247,205 10 0,00 50,15 2s~ 1S-2s3p 1P 0 0-1 

239,693 1 8,36 60,08 2s2p 3P 0-2p3p 3D 2-2 
{ 8,36 60,10 2s2p 3P 0-2p3p 3D 2-3 

239,618 4 8,34 60,08 2s2p 3P 0-2p3p 3D 1-2 
8,33 60,07 2s2p 3P 0 -2p3p 3D 0-1 

239,210 2 21.79 73,61 2p2 ~P-2p4d 3D0 2-:i 

239,161 1 21,77 73,61 2p2 3P-2p4d 3D 0 0-1; 1-2 

237,983 3 8,36 60,45 2s2p 3P 0-2p_3p 3S 2-1 

237,903 2 8,34 60,45 2s2p 3P 0-2p3p 3S 1-1 
237,860 1 8,33 60,45 2s2p 3 P 0-2p3p 3S 0-1 
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)., A I EH, eV I E 8 , eV I Transition .I 

234,249 2 8,36 61,2H 2s2p 3P 0-2p3p 3P 2-1 
234,195 4 8,36 61,29 2s2p 3P 0-2p3p 3p 2-2 

{ 8,33 61,28 2 3 0 3 0-1 234,124 3 s2p P -2p3p f. 
8,34 61,2\J 2s2p 3P 0 - 2p3p P 1-2 

225,205 5 8,36 63,41 2s:.!p 3P 0-2s4d3D 2-3 
225,136 4 8,34 63,41 2s2p 3P 0-2s4d3D 1-2 
225,098 3 8,33 63,41 2s2p 3P 0-2s4d 3D 0-1 
218,085 1 21,77 78,63 2p2 3P-2p5d3D0 2-3 
217,227 1 16,20 73,28 2s2p 1P 0-2p4p 1D 1-2 

211,396 0 0,00 58,64 2s2 1S-2p3s 1P 0 0-1 
206,021 2 8,36 68,53 2s2p 3P 0-2s5d 3D 2-3 

205,960 2 8,33 68,53 2s2p 3P 0-2s5d3D 0-1 
1-2 

197,230 3 0,00 62,86 2s21S-2s4p 1P 0 0-1 
197,007 1 8,36 71,29 2s2p 3P 0-2s6d 3D 2-3 

196,954 0 8,33 71 29 2s2p 3P 0-2s6d 3D {o-1;1-2 
181,746 1 0,00 68.22 2s21S-2s5p 1P 0 0-1 

NV, ground state 1s2 2s 28112 

Ionization potential 789537,2 em-~ 97,883 eV 

I 
I 

·)..,A I EH, eV E8 , eV J 
Transition J 

7628,0 90,94 92,57 7( 2F0 -8d2D 
7618,46 5 90,94 92,57 7ghi -8hik 
7615,2 90,94 92,57 7(gh -8ghi 
7600,2 90,94 92,57 7d 2D-8( 2F 
7327,8 90,87 92,57 7p 2P 0 -8d 2D 
6717,2 90,68 92,53 7s 2S-8p 2P 0 

5273,49 88,33 90,68 6p 2P 0 -7s 2S 
5067,0 88,43 90,87 6d 2D-7p 2P 0 

4951,27 88,44 90,94 6( 2F0 -7d 2D 

4944,56 9 88,44 90,94 6(gh-7ghi 

4933,8 88,43 90,94 6d 2D-7(2~ 
4749,73 88,33 90,94 6d 2P 0 -7d 2D 
4619,98 10 56,55 59,23 3s 2S-3p 2P 0 %-% 
4603,73 12 56,55 59,24 3s 2S-3p 2P 0 %-% 
4334,0 88,02 90,87 6s 2S-7p 2P 0 

3161,68 3 84,10 88,02 5p 2P 0 -6s 2S %-% 
3159,75 2 84,09 88,02 5p 2P 0 -6s 2S %-% 

2998,43 5 88,44 92,57 6(gh -8ghi 

2981,31 10 84,28 88,44 5g 2G -6h 3H" 
2980,78 8 84,28 88,44 5( 2F 0 -6g 2G 
2974,52 6 84,27 8S,44 5d 2D-6(2~ 
2859,16 5 84,10 88,43 5p 2P 0 -6d 2D %-% 
2858,03 4 84,09 88,43 5p 2P 0 -6d2D %-% 

2591,44 1 83,55 88,33 5s 2S-6p 2P 0 %-% 

2590,81 2 83,55 88,33 5s 2S-6p 2P 0 lti-% 
1882,92 1 84,10 90,68 5p 2P 0 -7s 2S %-% 

1882,36 0 84,09 90,68 5p 2P 0 -7s 2S 14-% 

1860,37 6 84,28 90,94 5( 2F 0 -7y 2G 
1857,88 3 84,27 90,94 5d 2D-7( 2F0 %-%-.% 
1857,69 3 84,27 90,94 5d 2D-7(2~ %-% 
1811,62 1 84,10 90,94 5p 2P 0 -7d 2D %-%.% 
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'··A I EH, eV E 8, eV Transition ./ 

1821,08 0 84,09 90,94 5p 2P 0 -7d2D %-% 
1703,218 4 76,27 83,55 4p 2po- 5s 2s %-1/2 
1702,25 3 76,26 83,55 4p 2po -4s 2s 1~-% 

coincides 
with NIV 

1655,922 2 76,61 84,10 4d 2D-5p 2P 0 %-1~; %-% 
1621,966 1 76,63 84,27 4{ 2F0-5~D %-%; %-% 

1619,688 12 76,63 84,28 4{ 2F 0 - 5g 2G ... 
1616,328 9 76,61 84,28 4d 2D-5f"F" 
1549,336 6 76,27 84,27 4p 2P 0 -5d 2D 3~-% 

1548. 76,26 84,27 4p 2P 0 -5d 2D 1~-% 
coincides 
with NIV 

1495,5 2 84,28 92,57 5f 2F 0 -8g 2G 
1389,822 2 75,17 84,09 4s 2S-5p 2P 0 %-% 
1389,514 3 7 5,17 84,10 4s 2s- 5p2Po %-% 
1242,804 19 0,00 9,98 2s 2S- 2p 2P 0 %-% 
1238,821 20 0,00 10,01 2s 2S-2p 2P 0 %-% 
1049,65 3 76,63 88,44 4{2F 0-6iG 
1048,20 2 76,61 88,44 4d 2D-6( 2F 0 

778,172 2 59,24 75,17 3p 2P 0 -4s 2S %-% 
777,712 1 59,23 75,17 3p 2po -4s 2s 1~-% 

748,291 9 60,06 76,63 3d 2D-4( 2F 0 %-% 

748,195 8 60,06 76,63 3d 2D-4( 2F 0 %-% 
713,860 8 59,24 76,61 3p 2P 0 -4d 2D %-% 
713,518 6 59,23 76,61 3p 2P 0 -4d2D %-% 

628,874 3 56,55 76,26 3s 2so- 4p 2po % _1/2 

628,744 5 56,55 76,27 2s 2S-4p 2P 0 %-% 
5ll,834 5 60,06 84,28 2d 2D -5( 2F 0 

450,08 3 56,55 84,10 3s 2S- 5p 2P 0 %-%,% 
436,85 4 60,06 88,44 3d 2D- 6ip; 
424,7 5 2 59,24 88,43 3p 2P 0 -6d 2D %-% 
424,61 1 59,23 88,43 3p 2P 0 -6d 2D %-% 
266,378 84 10.01. 56,55 2p 2P 0 -3s 2S 3/z-1/2 

266,197 80 9,98 56,55 2p 2P0 -3s 2 8 1/z-1/z 
247,709 100 10.01 tiO ,06 2p zpo_3d 2]) 3/z-5/z 
247,564 8.5 9,98 60,05 2p 2P0 -3d 2D 1/z-3/z 
209,306 80 0,00 59,23 2s 2S-3p 2P 0 1/z-1/z 
209,274 80 0,00 59,24 2s 2S-3p 2P 0 1/z-3/z 
'190,250 32 10,01 75,17 2p zpo_~s 2S 3/z-1/z 
190,158 20 9,98 75.17 2p 2P 0-4s 2S 1/z-1/z 
186,153 62 10,01 76;61 2p zpo_4d 2.IJ 3/z- 5/z 
186,069 52 9,98 76,61 2p zpo_/uf 2[) 1/z-3/z 
1 fi8 ,590 12 10,01 83,54 2p 2P 0 -5s 2S 3/z-1/z 
168,517 ~) 9,98 83,57 2p 2 P0 -5S 2S 1/z-1/z 
166,947 52 10,01 84,27 2p 2P 0-5d 2D 3/z-5/z 
166,881 44 9,98 84,27 2p zpo_5d 2]) lfz-a/ 
162,565 48 0.00 76,26 2s 2S-4p 2P 0 lfz-3( 
158,933 7 10,01 88,02 2p 2P0 -6s 2S 3/z-1fz2 

158,867 4 9,98 88,02 2p 2P0-6s 2S 1/z-1/z 
158,090 36 10,01 88,4:) 2p zpo_6d 2]) 3/z-5/z 
158,030 24 9,98 88,43 2p 2P 0 -6d 2D 1/z-3/z 
153,683 6 10,01 90,68 2p 2P 0 -7s 2S 3/z-1/z 
153,624 3 9,98 90,68 2p 2P 0 -7s 2S 1/z-1/z 

153,192 28 10,01 90,93 2p 2P 0 -7s 2S 3/z-5/z 
153,136 18 9,98 90,9:3 2p zpo_7d 2]) lfz-3/z 
150,488 5 10,01 92,39 2p 2P 0 -8S 2S 3/z-1/z 
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) ... , .A. I E 8 , eV I E 8 , eV I Transition .} 

150,429 2 9,98 92,39 2p 2P 0 -8s 2S 1/2-1/2 
150,171 14 10,01 92,57 2p 2P 0-8d 2D a;2_s;2 

150.116 7 9.98 92,57 2p 2P 0 -8d 2D 1/2-3/2 
148,387 4 10,01 !:!3,55 2p 2P 0 -!:ls 2S 3/2-1/2 
148,328 1 9,98 93,55 2p 2po_9s 2S 1/2-1/2 
148,168 7 10,01 93,68 2p 2po_9d 2fl 3/2- 5/2 
148,116 4 9,98 93,68 2p 2po_9d 2D 1/2-3/2 

147,433 24 0.00 84,09 2s 2S-5p 2P 0 1/2- 3/2 
146,921 3 10,01 94,39 2p 2P 0 -10s 2S 3/2-1/2 
146,767 6 n.o1 94,48 2p 2P0-10d 2 D 312_3/2 

146,716 3 9,98 94,48 2p 2P 0-10d 2D 1/2-3/2 
145,742 5 10,01 95,07 2p 2P0-11d 2D 3/2-6/2 

144,978 4 10,01 95,51 2p 2P 0-12d 2D %-6/2 
144,392 3 10,01 95,85 2p 2P0 -13d 2D 3/2-512 
143,914 2 10,01 96,15 2p 2P 0 -14d 2D a;2_s;2 

143,520 1 10,01 96,39 2p 2P 0-15d 2D 3/2-5/2 
143,241 1 10,01 96,55 2p 2P 0 -16d 2D 3,2_6,2 

142,981 0 10,01 96,72 2p 2P0 -17d 2D 3,2_5,2 

142,797 0 10,01 96,83 2p 2P 0-18d 2D 3/2-5/2 
140,364 16 0,00 88,33 2s 2S-6p 2P 0 1/2-3/2 
136,429 8 0,00 90,87 2s 2S-7p 2P 0 1/2-3/2 
133,994 7 0,00 92,52 2s 2S-8p 2P 0 1/2-3/2 

132,383 6 0,00 93,65 2s 2S-9p 2P0 1/2-3/2 
131,254 5 0,00 94,46 2s 2S-10p 2P 0 1/2-3/2 
130,431 4 0,00 95,05 2s 2S-11p 2P 0 1/2-3/2 
129,811 3 0,00 95,50 2s 2S-12p 2P 0 lj2_3/2 

129,337 2 0,00 95,84 2s 2S-13p 2P0 1/2-3/2 

128',954 1 0,00 96,14 2s 2S-14p 2P 0 1/2-3/2 
128,662 1 0,00 96,36 2s 2S-15p 2P 0 lj2_3/2 

128,430 0 0,00 96,53 2s 2S-16p 2P0 1/2-3/2 
128,229 0 0,00 96,68 2s 2S-17p 2P0 lj2_3/2 

N VI, ground state 1s21S 0 

Ionization potential 4452800 cm-1 ; 552,04 eV 
--·--------

A., A I EH, eV I E 8 , eV Transition J 

·----

29,084 0,00 426,27 1s2 1S-2p apo 0-1 
28,787 0,00 430,67 1s2 1S-2p lpo 0-1 
24,898 0,00 ·497 ,94 1s2 1S-3p lpo 0-1 
23,771 0,00 521 ,55 1s2 1S-4p lpo 0-1 
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OXYGEN, Z = 8 

0 I, ground state 182 2s2 2p4 3P 2 

Ionization potential 109837,03 cm-t; 13,617 eV 

A., A I Ell, eV I E 8 , eV I Transition .1 

18243,63 22 12,08 12,76 3d 3D0-4f 3F 3, 2, 1-4, 3, 2 
18021 ,21 23 12,08 12,76 3d 6Do-4/ sp 
13165,11 24 10,99 11,93 3p 3P-4s 3S0 0-1 
13164,85 26 10,99 11,93 3p aP-4s 3S0 2-1 
13163,89 25 10,99 11,93 3p 3P-4s 3S0 1-1 
12570,04 20 12,09 13,07 3d 3D0-5/ 3F 3, 2, 1-4, 3, 2 
12464,02 21 12,08 13,07 3d 5D0-5/ 5F 
11302,376 23 10,74 11,84 3p 5P-4s 5S0 3-2 
11297,682 22 10,74 11,84 3p 0P-4s 5S0 2-2 
11295,104 21 10,74 11,84 3p 5P-4s 5S0 1-2 
11287,318 21 10,99 12,09 3p 3P-3d 3D0 0-1 
11287,022 21 10,99 12,09 3p 3P-3d ano 2-2, 1 
11286,914 24 10,99 12,09 3p aP-3d 3D0 2-3 
11286,344 23 10,99 12,09 3p 3P-3d 3D0 1-2, 1 
10753,530 17 12,09 13,24 3d 3D 0-6f ap 3, 2, 1-4, 3, 2 
10675,940 16 12,08 13,24 3d 5D0-6f 6F 
10675,725 17 12,08 13,24 3d 5D 0-6f 6F 
10167,252 10 9,52 10,74 3s 3S0-3p 6P 1-2 
9891,743 13 12,08 13,34 3d 3D0-7f 3F 3, 2, 1-4, 3, 2 
9826,002 12 12,08 13,34 3d 5D 0 -1f 5F 2, 1' 0-3, 2 
9825,847 13 12,08 13,34 3d ono-7/ sp 4, 3-4, 3, 2 
9760,65 5 r 14,13 15,40 3p' 1F-3d' 1G0 3-4 

l 14,13 15,40 3p' 1F-3d' 3G0 3-4 
9741 ,49 4 14,13 15,40 3p' 1F-3d' 3G0 3-4 
9677 ,41 1 14,13 15,41 3p' 1F-3d' 1F0 =~-3 
9522,01 4 14,10 15,40 3p' 3F-3d' 3F0 4-4 
9505,67 5 14,10 15,40 3p' aF-3d' 1G0 3-4 
9499,39 0 14,10 15,40 3p' 3F-3d' 1G0 4-4 
9498,04 8 { 14,10 15,40 3p' 3F-3d' 3G0 4-5 

14,10 15,40 3p' 3F-3d' 3G0 2-3 
9492,76 1 14,10 15,40 3p' 3F-3d' 3G0 3-3 
9487 ,49 6 14,10 15,40 3p' 3F-3d' 3G0 3-4 
9399,24 1 12,73 14,05 3s' 1D 0-3p' 3D 2-1 
9266,006 24 10,74 12,08 3p 5P-3d 6Do :1-4 
9265,938 21 10,74 12,08 3p 5P-3d 5D0 3-3 
9262,774 23 10,74 12,08 3p 5P-3d 6D0 2-:~ 
9262,671 22 10,74 12,08 3p 6 P-3d 5D0 2-2 
9262,584 19 10,74 12,08 3p 6P-3d 5D0 2-1 
9260,935 20 10,74 12,08 3p 5P-3d 5D0 1-2 
9260,845 21 10,74 12,08 3p 6P-3d 5D0 1-1 
9260,806 20 10,74 12,08 3p 5P-3d 5D0 1-0 
9156,02 4 14,05 15,40 3p' 3D-3d' 3F0 3-4 
8820,45 15 12,73 14,13 3s' 1D0-3p' 1F 2-3 
8819,60 5 
8586,00 2 
8508,66 2 14,37 15,83 3s" lpo_3p" lp 1-1 
8446,758 29 9,52 10,99 3s 3S0-3p 3P 1-1 
8446,359 30 9,52 10,99 3s 3S0-3p 3P 1-2 
8446,250 27 9,52 10,99 3s 3S0-3p 3P 1-0 
8429,128 1 14,12 15,59 3s" 3P0-4p' 3D 0-1 
8428,342 2 14,12 15,59 3s" ap 0-4p' 3D 1-2 
8426,326 4 14,12 15,59 3s" 3P0-4p' an 2-3 
8424,780 1 14,12 15,59 3s" 3P0-4p' an 1-1 
8420,968 1 14,12 15,59 3s" 3P 0 -4p' 3D 2-2 
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A., A I EH' eV E 8, eV Transition J 

8235,408 5 12,54 14,05 3s' an°-ap' 3n 1-2 
8233,085 13 12,54 14,05 3s' an°-3p' an 1-1 
8230,016 10 12,54 14,05 3s' an°-3p' an 2-2, :.; 
8227 ,680 10 12,54 14,05 3s' a no -3p' an 2-1 
8221,84 15 12,54 14,05 3s' an°-3p' an 3-3 
8221,829 20 12,54 14,05 3s' 3n°-3p' an 3-2 
7995,074 15 10,99 12,54 3p aP-3s' ano 2-3 
7987,333 11 10,99 12,54 3p aP-3s' ano 2-2 
7986,977 13 10,99 12,54 3p 3P-3s' 3D0 1-2 
7982,398 11 10,99 12,54 3p aP-3s' 3no 0-1 
7981 ,941 10 10,99 12,54 3p aP-3s' sno 1-1 
7952,182 9 12,54 14,10 3s' an°-3p' 3F 1-2 
7950,824 10 12,54 14,10 3s' an°-3p' 3F 2-~-~ 

7947 ,566 10 12,54 14,10 3s' 3n°-3p' 3F 3-4 
7947,204 3 12,54 14,10 3s' 3D 0-3p' ap 2-2 
7943,178 6 12,54 14,10 3s' an°-3p' 3F 3-3 
7939,49 1 12,54 14,10 3s' an°-3p' ap 3-2 
7886,31 4 14,37 15,94 3s" 1P0 -3p' 1D 1-2 
7775,388 26 9,14 10,74 3s 5S 0-3p 5P 2-1 
7774,166 27 9,14 10,74 :~s ssa-3p 5p 2-2 
7771,943 28 9,14 10,74 3s 5S 0-3p 5P 2-;~ 
7706,77 5 14,05 15,65 3p' 3D-2p5 apo 2, 3-2 
7665,48 1 14,05 15,66 3p' 3D-2p5 apo 1-1 
7663,45 3 14,05 15,66 3p' 3D-2p5 apo 2-1 
7639,99 1 14,05 15,67 3p' 3D-2p5 apo 1-0 
7480,652 8 14,12 15,78 3s" 3P0 -3p" an 0-1 
7479,148 8 14,12 15,78 3s" 3P0-3p" 3n 1-2 
7477,264 7 14,12 15,78 3s" 3P0-3p" an 1-1 
7476,473 12 14,12 15,78 3s" 3P0-3p" an 2-3 
7473,226 5 14,12 15,78 3s" 3P0 -3p" an 2-2 
7471,374 2 14,12 15,78 3s" 3P0 -3p" an 2-1 
7254,529 17 10,99 12,70 3p aP-5s 38° 0-1 
7254,447 20 10,99 12,70 3p 3P-5s 38° 2-1 
7254,154 19 10,99 12,70 3p 3P-5s 3S0 1-1 
7157 ,360 7 
7156,80 12 12,73 14,46 3s' 1n°-3p' 1n 2-2 
7025,52 3 12,36 14,12 4p 3P-3s" apo 2, 1-2 
7002,228 17 10,99 12,76 3p aP-4d ano 2' 0-3' 2' 1 
7001,915 15 10,99 12,76 3p aP-4d ano 1-2, 1 
6726,538 6 9,14 10,99 3s 5S0-3p 3P 2-1 
6726,283 9 9,14 10,99 3s 5S0-3p ap 2-2 
6653,78 5 14,37 16,23 3s" 1P0 -3p" 1S 1-0 
6455,975 19 10,7.4 12,66 3p flP-5s 58° 3-2 
6454,445 18 10,74 12,66 3p 5P-5s 5S0 2-2 
6453,602 17 10,74 12,66 3p 5P-5s 5S0 1-2 
6374,292 4 14,13 16,08 3p' 1F-4d' 1G0 3-4 
6366,282 3 14,13 16,08 3p' 1F-4d' aco 3-4 
6324,682 3 12,09 14,05 3d an°-3p' 3D 3, 2, 1-2, 3 
6323,283 1 12,09 14,05 3d an°-3p' an 2, 1-1 
6266,89 3 14,10 16,08 3p' 8F-4d' apo 4-4 
6264,346 3 14,10 16,08 3p' 8F-4d' 1Go 3-4 
6261,55 6 {14 ,10 16,08 3p' 8F-4d' aco 2-3 

14,10 16,08 3p' aF-4d' aco 4-5 
6259,22 0 14,10 16,08 3p' 3F-4d' 3G0 3-3 
6256,84 4 14,10 16,08 3p' 3F-4d' 3Go 3-4 
6158,183 21 10,74 12,75 3p 5P-4d sno 3-4, 3, 2 
6156,765 20 10,74 12,75 3p 5P-4d 5D0 2-3, 2' 1 
6155,975 19 10,74 12,7fl 3p 5P-4d 5no 1-2' 1' 0 
6106,398 4 14,05 16,08 3p' an-4d' ape 3-4 

142 



. ------·-------·--- -

"·A I EH' eV E 8 , eV Transition ' .} 

-! ________________ 

6046,494 10 10,99 13,04 3p 3P-6s 3S" 0-1 
6046,438 13 10,99 13,04 3p 3P-6s 3S 0 2-1 
6046,232 12 10,99 13,04 3p 3P-6s 3So 1-l 
5995,28 3 14,05 16,11 3p' 3D-4d' 3P0 :!, ;{-2 
5993,18 1 14,05 16,11 3p' 3D-4d' ape 1-1 
5991,93 2 14,05 16,11 3p' 3D-4d' apo 2-1 
5991,34 1 14,05 16,11 3p' 3D-4d' 3P 0 1-0 
5958,583 13 {10,99 13,07 3p 3P-5d 3D0 0-1 

10,99 13,07 3p 3P-5d 3D0 2-:3. 2. 1 
5958,386 12 10,99 13,07 3p 3P-5d 3D0 1-2, 1 
5750,424 5 13,13 15,29 6p 3P-3d' 3P 0 2, 1-2 
5731,103 :1 13,13 15,29 6p 3P-3d' 3P 0 2, 1, 0-·J 
5720,613 1 13,13 15,30 6p 3P-3d' 3P 0 1-0 
5555,003 9 10,99 13,22 3p 3P-7s 3S 0 2-1 
5554,832 8 10,99 13,22 ;{p 3P-1s 3S 0 1-1 
5512,770 8 10,99 13,24 3p 3P-6d 3D0 2-3, 2, 
5512,603 7 10,99 13,24 3p 3P-6d 31J 0 1-2, I 
5492,8 :1 14,13 16,39 3p' 1F-5d' 1G0 3-4 
5486,6 3 14,13 16,39 3p' 1F-5d' 3G0 3-4 
5436,861 11 10,74 13,02 3p 5P-6s 5S 0 3-2 
5435,775 10 10,74 13,02 3p 5P-6s 5S 0 2-2 
5435,176 9 10,74 13,02 3p 5P-6s 5S0 1-2 
5410,76 4 {14,10 16,39 3p' 3F-5d' 1G0 3-4 

14,10 16,39 3p' 3F-5d' apo 4-4 
5408,87 3 14,10 16,39 3p' 3F-5d' 3G0 3-4 
5408,59 4 14,10 16,39 3p' 3F-5d' 3G0 4-5 
5404,87 3 
5330,739 13 10,74 13,06 3p 5P-5d 5D0 3-4, 3, 2 
5329,685 12 10,74 13,06 3p 5P-5d 5D0 2-3, 2, 1 
5329,101 11 10,74 13,06 3p 5P-5d 5D0 1-2. 1' 0 
5299,044 5 10,99 13,33 3p 5P-8s 3S 0 2-1 
5298,887 4 10,99 13,33 3p 5P-8s 3S0 1-1 
5275,121 4 10,99 13,34 3p 5P-1d 3D0 2-3, 2, 1 
5274,968 2 10,99 13,34 3p 5P-1d 3D0 1-2, 1 
5146-,06 5 {10 ,99 13,40 3p 3P-9s 38° 2-1 

12,87 15,29 5p 3P-3d' 3P 0 2, 1-2 
5130,53 3 {12,87 15,29 5p 3P-3d' 3P0 2. 1, 0-1 

10,99 13,40 3p 3P-8d 3D 0 2-1, 2' 3 
5047,70 5 

5037,16 15 
5020,217 7 10,74 13,21 3p 5P-1s 5S0 3-2 
5019,291 6 10,74 13,21 3p 5P-1s 5S0 2-2 
5018,783 5 10,74 13,21 3p 5P-1s 5S0 1-2 
4968,793 8 10,74 13,23 3p 5P-6d 1D 0 3-4, 3, 2 
4967,882 7 10,74 13,23 3p 5P-6d 5D0 2-3, 2, 1 
4967,378 6 10,74 13,23 3p 5P-6d 5D0 1-2, 1, 0 
4802,981 4 10,74 13,32 3p 5P-8s 58° 3-2 
4802,132 3 10,74 13,32 3p 5P-8s 5S0 2-2 
4801,80 2 10,74 13,32 3p 5P-8s 5S 0 1-2 
4773,752 5 10,74 13,37 3p 5P-1d 5D0 3-4, 3, 2 
4772,913 4 10,74 13,37 3p 5P-1d 5D0 2-3, 2, 1 
4772,448 :1 10,74 13,37 3p 5P-1d 5D0 1-2, 1, 0 
4673,70 3 10,74 13,39 3p 5P-9s 5S0 3-2 
4672,75 3 10,74 13,39 3p 5P-9s 5S0 l ' 2-2 

4655,359 ;{ 10,74 13,40 3p 5P-8d 5D0 :3-4, 3, 2 
4654,558 2 10,74 13,40 3p 5P-8d 5D0 2-3, 2, 1 
4654,118 1 10,74 13,40 3p 5P-8d 5])0 1-2, 1, 0 
4589,89 3 
4588,98 2 
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4577,66 3 
4576,79 2 
4368,30 10 9,52 12,36 3s 3S0-4p 3P 1-2, 1, 0 
4233,32 7 12,36 15,29 4p 3P-3d' 3P0 2, 1-2 
4222,78 5 12,36 15,29 4p 3P-3d' ape 2, 1, 0-1 

4217,09 4 12,36 15,30 4p 3P-3d' 3P 0 1-0 
3954,596 5 10,99 14,12 3p 3P-3s" 3P0 1-2 
3954,687 10 10,99 14,12 3p 3P-3s" 3P0 2-2 

3953,056 2 {10,99 14,12 3p 3P-3s" 3P0 2-1 
10,99 14,12 3p 3P-3s" 3P0 0-1 

3952,982 1 10,99 14,12 3p 3P-3s" 3P0 1-1 

3951,987 3 10,99 14,12 3p 3P-3s" 3P0 1-0 
3947 ,594 4 9,14 12,28 3p sso-4p sp 2-1 
3947,489 7 9,14 12,28 3p 5So-4p sp 2-2 
3947 ,301 10 9,14 12,28 3p sso-4p 5p 2-3 
3830,26 12,88 16,11 5p 3P-4d' 3P 0 2, 1-2 

3825,530 1 12,54 15,78 3s' 3D 0-3p" 3D 1-2 
3825,249 4 12,54 15,78 3s' 3D 0-3p" 3D 2-3 
3825,090 3 12,54 15,78 3s' 3D 0 -3p" 3D 1-1 

3824,425 3 { 12,54 15,78 3s' 3D 0-3p" 3D 2-2 
12,54 15,78 3s' 3D 0-3p" 3D 2-1 

3823,469 10 12,54 15,78 3s' 3D 0 -3p" 3D 3-3 
3822,63 12,54 15,78 3s' 3D 0-3p" 3D 3-2 
3692,44 7 9,52 12,88 3s 3S0-5p 3P 1-2, 1, 0 
2883,78 3 10,99 15,29 3p 3P-3d' 3P0 2, 1-2 
2878,95 2 10,99 15,29 3p 3P-3d' 3P0 2, 1, 0-1 
2876,30 1 10,99 15,30 3p 8P-3d' 3P0 1-0 
1358,524 5 0,02 9,14 2p4 3P-3s 58° 1-2 
1355,605 2 0,00 9,14 2p4 8P-3s 58° 2-2 
1306,025 25 0,03 9,52 2p4 3P-3s 38° 0-1 
1304,866 30 0,02 9,52 2p4 3P-3s 88° 1-1 
1302,173 30 0,00 9,52 2p4 8P-3s 38° 2-1 
1217 ,643 2 4,19 14,37 2p41S-3s" lpo 0-1 
1152,149 2 1,97 12,73 2p4 1D-3s' 1D0 2-2 
1066,660 9 
1048,218 8 
1041,688 1 0,03 11,93 2p' 3P-4s 38° 0-1 
1040,941 15 0,02 11,93 2p4 3P-4s 38° 1-1 
1039,233 20 0,00 11,93 2p' 3P-4s 38° 2-1 
1028,162 8 0,03 12,09 2p' 3P-3d 3D0 0-1 
1027,433 20 0,02 12,09 2p' 8P-3ds D0 1-2, 1 
1025,766 9 0,00 12,09 2p' 3 P-3d3 Do 2-3' 2. 1 
999,493 2 ·1 ,97 14,37 2p4 1D-3s" lpo 2-1 
990,805 2 0,03 12,54 2p' 3P-3s' 3D0 0-1 
990,210 8 0,02 12,54 2p' 3P-3s' 3D0 1-1' 2 
990,132 1 
988,776 15 0,00 12,54 2p4 3P-3s' 3D0 2-3 
988,661 2 0,00 12,54 2p4 3P-3s' 3D0 2-2 
988,581 3 0,00 12,54 2p' 3P-3s' aDo 2-1 
978,616 4 0,03 12,70 2p' 3P-5s aso 0-t 
977,967 1 0,02 12,70 2p4 3P-5s 38° 1-1 
976,452 5 0,00 12,70 2p4 3P-5s sso 2-1 
973,884 4 0,03 12,76 2p4 3P-4d aDo 0-1 
973,240 5 0,02 12,76 2p4 3P-4d 3D0 1-2, 1 
971,741 8 0,00 12,76 2p4 3P-4d sno 2-3, 2, 1 
952,940 4 0,03 13,04 2p4 3 P-6s 88° 0-1 
952,414 8 0,02 13,04 2p4 3P-6s 38° 1-1 
950,888 4 0,00 13,04 2p4 3P-6s 38° 2-1 
950,732 0,03 13,07 2p4 3P-5d 8D 0 0-1 
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I EH, eV I E 8, eV Transition J 

950,114 0 0,02 13,07 2p4 3P-5d 3D0 1-2, 1 
948,689 4 0,00 13,07 2p4 3P-5d 3D0 2-3' 2' 1 
939,837 0,03 13,22 2p4 3P-7s 3S0 0-1 
939,237 0,02 13,22 2p4 3P-7s 3S0 1-1 
938,621 0,03 13,24 2p4 3P-6d ano 0-1 
938,022 0,02 13,24 2p4 3P-6d 3D" 1-2, 1 
937,841 3 0,00 13,22 2p4 3P-7s 3S0 2-1 
936,630 3 0,00 13,24 2p4 aP-6d 3D0 2-3' 2, 1 
935,183 4 1,97 15,22 2p4 1D-4s' 1D0 2-2 
931,479 0,03 13,34 2p4 3P-7d 3D0 0-1 
930,889 0,02 13,34 2p4 3P-7d 3D0 1-2, 1 
929,517 0,00 13,34 2p4 3P-7d 3D0 2-3, 2, 1 
922,011 1,97 15,41 2p4 lfl-3d' lpo 2-3 
882,88 1,94 16,01 2p4 1D-5s' 10° 2-2 
879,553 1 0,03 14,12 2p4 3P-3s" apo 0-1 
879,108 1 0,02 14,12 2p4 3P-3s" ape 1-1 
879,079 1 0,02 14,12 2p4 aP-3s" apo 1-2 
879,027 1 
878,979 1 0,02 14,12 2p4 3P-3s" apo 1-0 
877,885 2 0,00 14,12 2p4 3P-3s" apo 2-2 
877,804 2 0,00 14,12 2p4 aP-3s" apo 2-1 
861,63 1,97 16,36 2p4 1D-6s' 1D0 2-2 
850,74 1,97 16,54 2p4 1D-7s' 1D0 2-2 
8'12 ,158 0,03 15,29 2p4 aP-3d' apo 0-1 
812,096 3 0,02 15,29 2p4 aP-3d' apo 1-2 
811,710 1 0,02 15,29 2p4 3P-3d' apo 1-1 
811,501 1 0,02 15,30 2p4 3P-3d' apo 1-0 
811,052 4 0,00 15,29 2p4 3P-3d' apo 2-2 
810,667 1 0,00 15,29 2p4 3P-3d' apo 2-1 
792,971 0,02 15,65 2p4 aP-2p5 apo 1-2 
792,937 3 0,03 15,66 2p4 aP-2p5 apo 0-1 
792,510 1 0,02 15,66 2p4 aP-2p5 apo 1-1 
792,237 1 0,02 15,67 2p4 3P-2p5 ape 1-0 
791 ,976 3 0,00 15,65 2p4 aP-2p5 apo 2-2 
791 ,516 1 0,00 15,66 2p4 aP-2p5 apo 2-1 
770,698 0 0,03 16,11 2p4 3P-4d' apo 0-1 
770,350 0,02 16,11 2p4 aP-4d' apo 1-2 
770,294 1 0,02 16,11 2p4 aP-4d' ape 1-1 

770,264 1 0,02 16,11 2p4 3P-4d' apo 1-0 
769,411 1 0,00 16,11 2p4 P-4d' 3P0 2-2 
769,355 '1 0,00 16,11 2p4 aP-4d' ape 2-1 
756,7 1 0,02 16,40 2p4 3P-5d' spo 1-2, 1, 0 
755,8 2 0,00 16,40 2p4 3P-5d' ape 2-2, 1 

749,3 1 0,02 16,56 2p4 aP-6d' apo 1-2, 1 
748,4 1 0,00 16,56 2p4 3P-6d' ape 2-2, 1 

0 II, ground state 1s2 2s2 2p3 48312 

Ionization potential 283550,9 cm-1; 35,146 eV 

~.A I EH, eV E 8, eV Transition J 

6910,75 3 28,68 30,48 3d 4F-4p 4fl0 ofz-a/'!. 
6908,11 2 28,67 30,47 3d 4F-4p 4JJ0 a/2-1/2 
6906,54 4 28,69 30,49 3d 4F-4p 4D0 7/2-5/2 
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6895,29 5 28,70 30,50 3d 4F-4p 4D0 9/z-7/2 
6885,07 1 28,67 30,48 3d 4F-4p 4D 0 3/2-3/2 

6869,74 1 28,68 30,49 3d 4F-4p 4D 0 5/z-5/2 
6846,97 1 28,69 30,50 3d 4F-4p 4D0 7/2-7/2 
6721,35 5 23,44 25,28 3s 2P-3p 28° 3/2-1/2 
6678,19 0 28,95 30,81 3d 2P-4p 2po 1/2-3/2 
6666,94 1 28,94 30,80 3d 2P-4p 2po 3/2-1/2 

6640,90 4 23,42 25,28 3s 2P-3p 28° 1,2_1/2 

6627,62 3 28,94 30,81 3d 2P-4p 2po 3f2-3/2 
5206,73 5 26,56 28,94 3p 2po_3d 2p 3{2-3/2 
5190,56 3 26,55 28,94 3p 2po_::Jcl 2p 1f,-3j,, 

5176,00 2 26,56 28,95 3p 2po_3d 2p a;;-1/; 
5160,02 4 26,55 28,95 3p 2po_3d 2p 1/2-1/z. 
4955,78 3 26,56 29,06 3p 2P0-3d 2D 3/2-312 
4943,06 7 26,56 29,07 3p 2P0 -3d 2D a;'!.-';/2 
4941,12 5 26,55 29,06 3p 2P0 -3d 2D 1/2-% 
4924,60 6 26,30 28,82 3p 48°-3d 4p 3/2-5/2 

4906,88 5 26,30 28,83 3p 48°-3d 4p 3/2-3/'!. 
4890,93 4 26,30 28,84 3p 48°-3d 4p 3/2-1/2 
4871,58 5 28,83 31,37 3p' 2po_3d' 2D 3/2-"/2 
4864,95 3 26,30 28,85 3p 48°-3d 4D 3/2-1/2 
4861,03 3 28,82 31,37 3p' 2P0-3d' 2D Ifz-3/:!. 

4856,76 2 26,30 28,85 3p 48°-3d 4D 3j2_a;2 
4856,49 2 26,30 28,85 3p 48°-3d 4D 3/2-•;2 
4845,01 1 26,30 28,86 3p 48°-3d 2F 3j2_s;2 
4843,45 0 31,69 34,25 3d' 28-4!' 2po 1J2-1J2. 3J2 
4843,26 1 31,69 34,25 3d' 28-4j' 2po 3j2-lj2• 3j2 

4752,70 2 26,25 28,85 3p 2D 0-3d 4D 5/2-"'/2 
4751,34 4 26,25 28,86 3p 2D 0 -3d 4D s;2_7f2 
4741 ,71 3 26,25 28,86 3p 2D 0-3d 2F 5/2-5/2 
4710,04 5 26,22 28,85 3p 2D0-3d 4D s;2_5/2 
4707,80 0 29,07 31,70 3d 2D -4/ 2D 0 •;2_5/'.!. 

4705,355 8 26,25 28,88 3p 2D0-3d 2F 5/2-7/2 
4703,18 3 28,51 31 ,15 3p' 2D0 -3d' 2F 3/2- 5·'2 
4701,76 0 28,83 31,46 3p' 2po_3d' 2p 3J2-lj2 
4701,23 2 28,83 31,46 3p' 2po_3d' 2p 3(2-3/2 

4699,21 7 { 26,22 28,86 3p 2D0-3d 2F 3f.,-5/., 
28,51 31,15 3p' 2D 0 -3d' 2F 5f;-if; 

4698,99 3 28,51 31,15 3p' 2D0 -3d' 2F 5/2-3/2 
4698,48 1 28,51 31,15 3p' 2D0-3d' 2F 5/2-5/2 
4696,36 a 2:1,00 25,64 3s 4P-3p 4D 0 s;2_s;2 
4691,47 1 28,82 31,46 3p' 2po_3d' 2p 112-1/2 
4690,97 0 28,82 31,46 3p' apo_3d' 2p 1!2-3/2 

4677,00 0 29,07 31,72 3d 2D-4f 2Go 5/2-7/2 
4676,234 8 23,00 25,65 3s4P-3p 4D 0 5/2- 51?. 
4673,75 4 22,98 25,63 3s 4P-3p 4DQ 3/2-1/2 
4669,53 0 29,06 31,71 3d ZD-4/ zvo 3/z-3/z 
4669,33 0 29,06 31,71 3d 2D-4/ 4D0 3/z-5/2 

4661,635 9 22,98 25,64 3s 4P-3p 4D 0 3/2-312 
4650,841 6 22,96 25,63 3s4P-3p 4Do 112-112 
4649,139 10 23,00 25,66 3s 4P-3p 4D 0 5/z-7/2 
4641,811 9 22,~8 25,65 3s 4P-3p 4D 0 3/z-5/2 
4638,854 6 22,96 25,64 3s 4P-3p 4D 0 1/z-3/2 

4621,28 0 29,07 31,75 3d 2D-4/ 4F0 5/2-5/2 
4613,67 1 29,07 31,75 3d 2D-4j4po 5/z-7/2 
4613,11 0 29,07 31,75 3d 2D-4/ zpo 5i2-512 
4610,14 3 29,06 31,75 3d 2D-4/ 4r 3/z-5/2 
4609,42 4 29,07 31,76 3d 2D-4/ 2F0 5/z-7/2 
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4602,11 2 29,06 31,75 3d 2D-4/ zpo 3/z-5/z 
4596,174 8 25,66 28,36 3s' 2D-3p' 2F0 3/s-6/a 
4590,971 9 25,66 28,36 3s' 2D-3p' 2F 0 6/z-7/z. 
4506,50 2 
4491,25 3 28,94 31,70 3d 2P-4/ 2D0 3 /z-6/z 

4489,48 1 28,95 31,71 3d 2P-4/ 2D0 1/z-3/t 
4488,17 2 31,46 34,23 3d' 2P-4/' 2D0 3 /s-3/z, 5/z 
4488,09 2 31,46 34,23 3d' 2P-4/' 2D0 3/t.-3/z, 5/s 
4487,72 0 31,46 34,23 3d' 2P-4/' 2D0 1/s-3/z 
4477,88 2 28,94 31,77 3d 2P-4/ 4G0 3/.-6/z 
4476,08 0 28,95 31,73 3d 2P-4/ 4D0 1/s-3/t 
4469,41 4 30,42 33,20 3s"'6S0 -3p'" sp 6/z-3/t 
4469,32 3 28,83 31,60 3p' 2P 0-4d 4D 3/z-3/z, 5/2 
4467,88 4 30,42 33,20 3s"'6S0 -3p"' 6P 5/s-5/2 
4466,32 2 28,94 31,71 3d 2P-4j 4D0 3/s-6/z 
4466,28 4 28,94 31,73 3d 2P-4j 4D0 3f2-3f2 
4465,40 4 30,42 33,20 3s"'6S0-3p"' 6P 6/2-7/z 
4452,377 6 23,44 26,22 3sP-3p 2D0 3f2-3fz 
4448,21 6 28,36 31,15 3p' 2r-3d' 2F 7/2-7/z 
4443,05 5 28,36 31,15 3p' 2F 0-3d' 2F 5/z-6/z 

4416,972 8 23,42 26,22 3s 2P-3p 2D0 1/z-3/z 
4414,909 10 23,44 26,25 3s 2P-3p 2D0 3/2_6,2 
4414,37 1 28,83 31,64 3p' 2po_4d 2p 3/s-3/2 
4406,02 1 26,25 29,06 3p "D 0-3d 2D 5/s-3 /z 
4395,95 7 26,25 29,07 3p 2D0-3d 2D 5/z-5/z 
4379,55 3 
4378,41 0 31,37 34,20 3d' 2D-4/' 2F0 5/z-7/z 
4378,01 0 31,37 34,20 3d' 2D-4/' zpo 3f2-s;2 

4371,65 2 28,88 31,72 3d 2F-4j 4G0 7/z-9/z 
4369,28 4 26,22 29,06 3p 2D0-3d 2D 3/2-3/z 

4366,896 7 23,00 25,84 3s 4P-3p 4P 0 5/z-3 /z 
4359,38 1 26,23 29,07 3p 2D0-3d 2D 3/2-5/z 
4358,40 0 28,86 31,70 3d 4D-4j 4D0 7/z-7/2 

r 28,85 31,70 3d 4D-4/ 4D0 5/z-7 /z 
4357 ,25 0 ~ 28,85 31,71 3d 4D-4f 4D0 3/2-5/z 

L25,85 28,69 3p 4P 0 -3d4F 5/2-7/2 
4353,60 28,86 31,71 3d 2F-4f 4G0 512-7/2 
4351,269 6 25,66 28,51 3s' 2D-3p' 2Do 5f2-5fz 
4349,426 8 23,00 25,85 3s 4P-3p 4po 5/2-5/2 
4347 ,425 6 25,66 28,51 3s' a.D-3p' 2D0 s;2_s;? 
4345,562 7 22,98 25,83 3s 'P-3p 4po 3/z-~/; 
4344,42 0 28,85 31,71 3d 'D-4/ 'G0 Ofz-7/z 

4343,36 0 { 28,86 31,71 3d 2F-4f 'Do 5/z-5/z 
31,37 34,23 3d' 2D-4f' 2Do 5/z-3/z, 5iz 

4342,83 1 31 ,37 34,23 3d' 2D-4f' 2D0 s;2_a/z, % 
4342,00 4 28,88 31,74 3d 2F-4j 2G0 1/z-o/'!. 
4340,36 2 28,86 31,72 3d 2F-4j 2G0 5/z-7/2 
4336,865 6 22,98 25,84 3s 'P-3p 4po s;z-a/z 

{ 28,85 31,71 3d 'D-4/ 2D 0 5/z-3/z 
4334,29 0 28,86 31,71 3d 4D-4/ 2Do 3/z-3/z 

28,85 31,71 3d 4D-4j 4D 0 5/z-5/z 
4332,76 1 28,86 31,72 3d 'D-4/ 'G0 7 /z-9/2 
4331,89 2 28,51 31,37 3p' 2D 0 -3d 2D 3/z-3/z 
4331,47 0 28,51 31,37 3p' 2D 0-3d' 2D 3/z-5/z 
4331,13 { 28,85 31,72 3d 4D-4/ 4G0 5/z- 7/z 

28,86 31,73 3d 2F-4/ 'D0 5Jz-3/z 
4328,62 2 28,83 31,69 3p' 2P0-3d' zs 3/z-1/z 
4327,89 0 28,51 31,37 3p' 2D 0-3d' 2D 5/2-3/2 
4327,48 3 28,51 31,37 3p' 2D 0-3d' 2D 5/z-6/z 
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4325,77 3 22,96 25,83 3s 4P-3p 4P 0 1/z-1/z 
4319,93 1 28,82 31,69 3p' 2P0 -3d' 2S 1/z-1/z 

4319,631 8 22,98 25,85 3s 4P-3p 4P" 3/z-5/z 
4317,65 o 28,83 31,70 3d 4P-4/ 2D0 3/z-5/z 
4317,139 8 22,96 25,84 3s 4P-3p 4P0 1/z-3/z 
4315,80 00 22,88 31,75 3d 2F-4/ 4pa 7/z-7/z 

t 28,88 31,75 3d 4D-4j 4F0 7 /z-s/z 
4315,35 o 28,85 31 ,73 3d 4D-4j 4D0 a;2_112 

28,85 31,73 3d 4D-4j 4D0 1/z-3/z 

4313,43 1 28,88 31,75 3d 2F-4j4F" 7/z-9/z 
4312,10 o 28,88 31,76 3d 2F-4j 2pa 7/z-7/z 
4308,96 1 28,85 31,73 3d 4fl-4/ 4D 0 1/z-1/z 
4307 ,31 1 28,84 31 ,71 3d 4P-4/ 2Do 1/z-3/z 
4305,53 o 28,83 31 ,71 3d 'P-4/ 4G0 3/z-5/z 

4303,82 5 28,82 31,70 3d 4P-4j 4D0 "lz-7/z 
4303,06 o 31,32 34,20 3d' 2G-4j' 2G0 7/z-7/z, 9/z 
4302,81 o 31,32 34,20 3d' 2G-4/' zco 9Jz-7/z, 9f? 

4294,82 3 28,83 31,71 3d 4P-4j 4D 0 3/z-5/z 
4292,23 o 28,86 31 ,75 3d 2F-4/ 4F0 s;z-s/z 

4291,25 1 28,82 31 ,71 3d 4P-4/ 4Go 5/z-7/z 
4288,83 1 28,84 31,73 3d 4P-4j 4D 0 1/z-1/z 
4285,70 3 28,86 31,75 3d 2F-4j 4P" 5/z-7/z 
4283,75 o 28,86 31 ,75, 3d 4D-4/ 4F0 3/z-3/z 
4283,13 o 28,86 31,75 3d 4D-4/ 4P" 5/z-5/z 

4282,96 1 28,86 31 ,75 3d 4D-4j 4F" 3/z-5/z 
4282,82 o 28,8:1 31,7:1 3d 4P-4j 4Do 3/z- 3/z 
4281,40 o 28,82 31 ,71 3d 4P-4j 4D 0 5/z-5/z 
4281,25 o 28,82 31,73 3d 4P-4j 4D 0 5/z-3/z 
4277,90 1 28,66 :31,75 3d 4D-4j 4F0 7/z-7/z 

28 86 31 ,75 3d 4D-4/ 2pa 7f?.-s/z 
4277 ,40 1 ( 28:85 31,75 3d 4D-4j 4F" 1/z-3/z 

4276,71 1 t 28,85 31,75 :3d 4D-4j 4pa 5/z-7/z 
28,83 31 '7:3 3d 4P-4j 4Do 3/z-1/z 

4276,64 3 28,86 31,75 :3d 4D-4f 4pD 5/z- 5/z 
4276,21 o 28,85 31 ,75 3d 4D-4f 2F0 5/z-5/z 
4275,90 o 28,86 31 ,75 3d 4D-4/ zpa a;z-s/z 

4275,5~ 4 28,86 31,76 3d 4D-4f 4F0 7/z-9/z 
4274,13 00 28,86 31,75 3d 4D-4j 2pa 7 /z-7 /z 
4273,17 o 28,86 31,75 3d 4fl-4/ 2pa 5/z-7 Iz 
4253,98 4 31,32 34,23 3d' 2G-4j' 2Ho 7/z-9/z 
4253,74 4 31,32 34,23 3d' 2G-4/' 2Ho 9/z-9/z, n;z 

4196,72 1 28,51 31,46 3p' 2D 0 -3d' 2P 3/2-1/z 
4196,26 00 28,51 31,46 3p' 2D 0 -3d' 2p 3/z-3/z 
4192,50 2 28,51 31,46 3p' 2D 0-3d' 2p 5/z-3/z 
4189,788 10 28,36 31,32 3p' 2F0 -3d' 2G 7/z-9/z 
4185,456 8 28,36 31,32 3p' 2P"-3d' 2G 5;'2-7 /2 

4169,230 4 25,85 28,82 3p 4po_3d 4p 5/z-5/z 
4156,54 3 25,85 28,83 3p 4po_3d 4p 5/z-a/2 
4153,302 7 25,84 28,82 3p 4po_3d 4p 3h-5/z 
4146,09 3 33,20 36,19 3p"' 6P-3d'" 6D 0 7/z-9/z 
4145,90 o 33,20 36,19 3p'" 6P-3d"' 6D 0 7/z-7/z 
4143,77 2 33,20 36,19 3p"' 6P-3d"' 6fl0 5/z-7 /? 
4143,52 1 33,20 36,19 3p'" 6P-3d"' 6fl 0 5,12-5/2 
4142,24 o 33,20 36,19 3p"' 6P-3d"' 6D 0 a;z-5/'.'. 
4142,08 1 33,20 36,19 3p'" 6P-3d"' eno 3/z-1/z 
4141,96 1 33,20 36,19 3p"' 6P-3d"' 6D 0 3 /z- 3/z 
4140,76 o 2ri,83 28,83 3p 4po_3d 4p 3/z-3/z 
4132,806 7 25,83 28,83 3p 4po_;3d 4p Ifz-3!z 
4129,34 2 25,84 28,84 3p 4po_3d 4p .1/z--liz 
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4121,48 4 25,83 28,84 3p 4po_3d 4p 1/2-1/2 
4120,554 2 25,85 28,86 3p 4po_gd 4D 5/2-3/2 
4120,279 3 25,85 28,86 3p 4P 0-3d 4D %-5/z 
4119,221 8 25,85 28,86 3p 4P 0 -3d 4D 5/2-7/2 
4113,82 1 25,36 31,37 3p' 2po-3d' 2D 7 /2-5/z 
4112,029 4 25,85 28,86 3p 4P 0 -3d 2p 5/2-5/2 
4110,795 3 25,84 28,85 3p 4P 0-3d 4D a;2_1;2 

4110,20 1 28,36 31,37 3p' 2po-3d' 2D 5/2-3/2 
4108,75 0 28,69 31 ,71 3d 4F-4j 4G 0 7J2-7J2 
4107 ,07 1 28,68 31,70 3d 4F-4j 4Do 5/2-7/2 
4106,03 0 25,66 28,68 3p 4D 0-3d 4F 7/2-5/2 
4105,000 7 25,84 28,86 3p 4P 0-3d 4D 3/2-3/z 
4104,743 5 25,84 28,86 3p 4P 0-3d 4D a;2_5/2 
4103,017 5 25,83 28,85 3p 4P0 -3d 4D 1/2-1/2 
4098,27 0 28,67 31,70 3d 4F-4j 2D0 3/2-5/z 
4097,260 4 { 28,69 31 ,72 3d 4F-4j 4G0 7 /z-9/z 

25,83 28,86 3p 4P 0-3d 4D 1/2-3/2 
4096,543 3 25,84 28,86 3p 4P 0 -3d 2F 3/z-5/2 
4096,18 0 28,68 31 ,71 3d 4F-4j 4G0 5/2-5/2 
4095,63 0 28,68 31 ,71 3d 4F-4j 4G0 5/2-7/2 4094,18 0 25,65 28,68 3p 4D 0 -3d 4F 5Jz-3f2 
4092,940 8 25,66 28,69 3p 4D 0-3d 4F 7 /z-7 /2 
4089,295 4 28,70 31 ,73 3d 4F-4j 4G0 9/z-u/2 
4087,16 2 28,68 31 ,71 3d 4F-4j 4G0 3/2-5/z 4085,124 3 25,65 28,68 3p 4D0 -3d 4F 5/2-5/2 
4084,66 1 25,85 28,88 3p 4P 0-3d 2F 5/2-7/z 4083,907 2 28,68 31,72 3d 4F-4j 2G0 5/2-7 /z 4078,862 4 25,64 28,68 3p 4D 0-3d 4F 3/2-3/2 
4075,868 10 25,66 28,70 3p 4D 0 -3d 4F 7fz-9fz 4072,164 8 25,65 28,69 3p 4D 0-3d 4F 5/z-7/2 4071,20 0 28,69 31,74 3d 4F-4j 2G0 7/2-9/z 4069,897 6 25,64 28,68 3p 4D 0-3d 4F 3/2-5/2 4069,634 4 25,63 28,68 3p 4D 0-3d 4F 1/2-3/2 
4062,90 1 28,70 31 ,75 3d 4F-4j 4po 9/2-9/2 4061,00 2 31,15 34,20 3d' 2 F -4f' 2Go 5/2-7/z 4060,98 2 31,15 34,20 3d' 2F-4/' 2Go 5/2-7/2 4060,58 3 31 ,15 34,20 3d' 2F-4/' 2G0 7/z-9/z 4054,55 00 31 ,15 34,20 3d' 2F-4j' 2F0 5J2-5/2 
4054,10 0 { 31 , 15 34,20 3d' 2F-4j' 2po 7f2-7J2 28,69 31,75 3d 4F-4j 4po 7 /z-5/2 4048,22 1 28,70 31,76 3d 4F-4j 4po 7/2-7/2 4046,15 00 28,69 31,76 3d 4F-4f 4po 7/2-9/2 4044,96 0 28,69 31,75 3d 4F-4j 2po 7/2-7 /z 4041 ,31 0 28,68 31,75 3d 4F-4j 4F 0 5J2-5/2 
4035,09 0 28,68 31,75 3d 4F-4j 2po 5/2-5/2 4033,18 0 28,67 31,75 3d 4F-4j 4po 3/z-3/2 4026,40 0 28,67 31 ,75 3d 4F-4j 2po a;2_5j2 4024,04 1 31,15 34,23 3d' 2F-4j' 2D 0 a;2_5J2 3985,46 0 25,83 28,94 3p 4po_3d 2p 1/2-3/2 
3982,719 5 23,44 26,55 3s 2P-3p 2po a;2_1/2 3973,263 10 23,44 26,56 3s 2P-3p 2po 3/2-3/2 3967,441 1 25,83 28,95 3p 4po_3d 2p 1/z-1/z 3963,13 0 28,51 31,64 3p' 2D 0-4d 2p 5/2-3/z 3954,372 7 23,42 26,55 3s 2P-3p 2po 1/z-1/z 3945,048 5 23,42 26,56 3s 2P-3p 2po 1/2-3/2 3926,58 25,66 28,82 3p 4D 0-3d 4p 7 /2_5,2 3919,287 6 25,66 28,82 3s' 2D-3p' 2P 0 3/z-1/z 3912,088 2 25,66 28,83 3s' 2D-3p' 2P 0 3/z-3/z 3911 ,960 10 25,66 28,83 3s' 2D-3p' 2P 0 6/z-3/z 
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3907,45 4 25,65 28,83 3p 4D 0-3d 4P 5/2- 5/2 
3896,30 1 25,65 28,83 3p 4D0 -3d 4P 5/2- 3/2 
3893,53 2 25,64 28,82 3p 4D 0-3d 4P 3/2-% 
3883,15 3 25,66 28,85 3p 4D 0-3d 4D 7/2-5/2 
3882,45 1 25,64 28,83 3p 4D 0-3d 4P 3/2-3/2 
3882,197 7 25,66 28,86 3p 4D 0 -3d 4D 7/2-7/2 
3875,82 4 25,66 28,86 3p 4D 0-3d 2F 7/2-% 
3874,10 2 25,63 28,83 3p 4D 0-3d 4P 1/2-3/2 
3872,45 1 25,64 28,84 3p 4D0-3d 4P %-1/2 
3864,68 1 25,65 28,85 3p 4D 0-.3d 4P 5/2-3/2 
3864,45 1 25,65 28,85 3p 4D0-3d 4D 5/2-% 
3864,13 7 25,63 28,84 3p 4D0-3d 4P 1/z-1/2 
3863,50 2 25,65 28,86 3p 4D0-3d 4D s;2_7/2 
3857 ,18 4 25,65 28,86 3p 4D 0-3d 2F %-5/2 
3856,16 5 25,64 28,85 3p 4D0-3d 4D 3 /2-1/z 
3851 ,47 0 25,66 28,88 3p 4D 0 -3d 2F 7!2-7/2 
3851 ,04 3 25,64 28,86 3p 4D0-3d 4D 3j2_a;2 
3850,81 2 25,64 28,86 3p 4D0-3d 4D a;2_5j2 
3847,89 3 25,63 28,85 3p 4D 0-3d 4D 1/2-1/2 
3843,58 3 25,64 28,86 3p 4D0 -3d 2F 3/2-% 
3842,82 3 25,63 28,86 3p 4D 0-3d 4D 1/2-3/2 
3833,10 3 25,65 28,88 3p 4D0-3d 2F 5/2-7/2 
3830,45 4 26,56 29,80 3p 2po_4s 2p 3/2-1/2 
3821,68 4 26,55 29,80 3p 2po_4s 2p 1/2-1/2 
3803,14 6 26,56 29,82 3p 2po_4s 2p 3/2-% 
3794,48 3 26,55 29,82 3p 2po_4s 2p 1/2-3/2 
3785,01 0 30,81 34,08 4p 2P 0-4d' 2D a;2_s;2 
3777 ,60 4 26,30 29,58 3p 4S0-4s 4P 3/2-1/z 
3762,63 5 26,30 29,60 3p 4S0 -4s 4P a;2_3/2 
3749,49 9 23,00 26,30 3s 4P-3p 4S 0 5/2-% 
3741 ,69 0 28,36 31 ,67 3p' 2r-4d 2F 7/2-7/2 
3739,92 6 26,30 29,62 3p 4S0-4s 4P a;2_5j2 
3735,94 3 28,83 32,15 3p' 2P 0-4s' 2D a;2_5fz 
3729,34 2 28,82 32,15 3p' 2P 0-4s' 2D 1/2-% 
3727 ,33 8 22,98 26,30 3s 4P-3p 4S 0 3/2-3/2 
3712,75 7 22,96 26,30 3s 4P-3p 4S0 1 /z-3/2 
3533,97 00 28,8o 32,36 3d 4D-5p 4D 0 7/2-5/2 
3516,92 0 28,86 32,38 3d 4D-5p 4D0 7/2- 7/2 
3506,02 0 28,85 32,39 3d 4D-5p 4P 0 5/2-3/z 
3501,67 00 28,85 32,39 3d 4D-5p 4P 0 1j2_3j2 

3500,5 00 28,86 32,40 3d 2F-5p 4P0 s;2_s;2 
3496,27 1 25,28 28,83 3p 2S 0-3d 4P lj2_3/2 
3495,44 0 28,86 32,40 :~d 4D-5p 4po 7!2-% 
3494,66 00 28,85 32,40 3d 4D-5p 4P 0 6/2- 5/2 
3488,18 0 25,28 28,84 3p 2S0-3d 4P lj2_1/2 
3474,94 1 25,28 28,85 3p 2S 0 -3d 4D lj2_1/2 
3470,81 8 26,25 29,82 3p 2D0-4s 2P 5/2-3/2 
3470,42 5 26,22 29,79 3p 2D0-4s 2P 3/2-1/z 
3459,07 0 28,86 32,44 3d 2F-5p 2D 0 s;2_a;2 
3457 ,99 1 28,88 32,47 3d 2F-5p 2D0 7/2-5/2 

3453,31 0 28,85 32,44 3d 4D-5p 2D0 5/2-% 
3447,98 1 26,22 29,82 3p 2D0-4s 2P 3/2-% 
3420,61 3 
3419,87 2 
3409,84 6 28,51 32,15 3p' 2D 0-4s' 2D a;2_a;2 

3407 ,38 7 28,51 32,15 3p' 2D 0-4s' 2D 5/2-3/2 
3390,25 8 25,28 28,94 3p 20S-3d 2P lj2_3j2 
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3377,20 7 25,28 28,95 3p 28°-3d 2P 1/2-1/2 
3375,77 0 28,69 32,36 3d 4F-5p 4D 0 7/2-5/2 

3374,77 00 30,81 34,48 4p 2P0 -5s' 2D 3/2-5/z 
~~71 ,85 2 28,70 32,38 3d 4F-5p 4D 0 9/z-7/z 
:~370 ,23 00 28,67 32,35 3d 4F-5p 4D 0 3/2-3/z 
3367,00 00 28,68 32,36 3d 4F-5p 4JJ 0 5/2-% 
:1360,15 00 28,69 32,38 3d 4F-5p 4D 0 7/z-7/z 
3306,60 6 25,84 29,58 :3p 4po_4s 4p 3/2-1/2 
3305,15 6 25,85 29,58 3p 4po_4s 4p 5/z-3/2 
:3301 ,56 3 25,83 29,59 3p 4po_4s 4p 1/z-1/2 
3295,13 4 25,84 29,58 3p 4po_4s 4p 312-312 
:3290,13 5 25,83 29,60 3p 4po_4s 4p 1/2-% 
3287,59 9 25,85 29,62 3p 4po_4s 4p 5/z-% 
3277,69 7 25,84 29,62 3p 4po_4s 4p 3/z-5/z 
3273,52 7 28,36 32,15 3p' 2F0-4s' 2D 7/z-5/z 
3270,98 7 28,36 32,15 3p' 2F0-4s' 2D 5/z-3/2 
3218,10 2 33,20 37 ,05 3p"' 6P-4s"' 68° 7/2-5/2 
3216,76 1 33,20 37 ,05 3p"' 6P-4s"' 68° 5/2-5/z 
3216,08 0 33,20 37 ,05 3p"' 6P-4s"' 68° 3/z-5/2 
~169,2 1 29,07 32,98 3d 2D-5f 2r 5/2--7/2 
:-\165 ,1 1 29,06 32,98 3d 2D-5t 2r 3/2-5/z 
3139,77 4 25,64 29,58 3p 4D0-4s 4P a;2_1J2 

3138 ,44 8 25,65 29,60 3p 4D0-4s 4P Ofz-3/2 
3134,82 10 25,66 29,62 3p 4D 0-4s 4P 7/2-Sfz 
3134,32 3 25,63 29,58 3p 4D0-4s 4P 1/2-1/2 
3129,44 6 25,64 29,60 3p 4D0-4s 4P 3/z-% 
3124,02 2 25,63 29,60 3p 4D0 -4s 4P 1/2-% 
3122,62 6 25,65 29,62 3p 4D 0-4s 4P 5/z-% 
3113,71 1 25,64 29,62 3p 4D0-4s 4P 3/2-Sfz 
3097 ,52 0 28,94 32,94 3d 2P-5f 4D 0 3/2-5/2 
~081 ,46 2 
3047,9 0 28,88 32,95 3d 2F-5j 4G0 7/2-9/z 

3039,76 1 28,86 32,93 3d 4D-5f 4D0 7/z-7/z 
3039,51 1 28,85 32,93 3d 4D-5f 4D 0 5/2-7/z 
3032,50 1 28,86 32,95 3d 2F-5f 2G0 %-7/2 3032,08 2 28,88 32,97 3d 2F-5f 2G0 7/2-9/z 
3028,82 1 28,86 32,95 3d 4D-5f 4G0 7/2-9/2 

3023,75 1 28,88 32,98 3d 2F-5t 4r 7/2-9/2 
3016,14 1 28,85 32,96 3d 4D-5j 4D0 1/z-1/2 
3014,50 1 28,86 32,97 3d 2F-5t 4r 5/z-5/z 
3013,37 3 28,82 32,93 3d 4P-5f 4D0 5/z-7/z 
3012,83 1 28,85 32,97 3d 4D-5t 4r 5/2-5/z 

3009,83 1 28,85 32,97 3d 4D-5t 4r 3/z-5/z 
:~009 ,62 1 28,85 32,97 3d 4D-5t 4r 1/z-3/z 
3008,83 :3 28,83 32,95 3d 4P-5f 4D0 3/z-3/z 
3008,28 1 28,86 32,98 3d 4D-5t 4r 7/z-7/z 
3007,74 3 28,85 32,98 3d 4D-5f 4r 5/2-7/z 

:1007,08 3 28,86 32,98 3d 4D-5f 4r 7/2-Dfz 3006,82 3 
3006,01 2 28,84 32,96 3d 4P-5j 4D 0 1/z-1/z 
3005,62 2 

3002,93 1 
2997,74 2 
2995,94 1 
2915,65 1 28,68 32,93 3d 4F-5f 4D 0 5/2-7/2 
2911 ,85 2 28,69 32,95 3d 4F-5f '0° 7/z-Bfz 
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2911,20 2 
2908,74 1 28,67 32,94 3d 4F-5f 4G0 3/z-5/z 
2906,62 3 28,70 32,97 3d 4F-5f 4G0 9/z-11 lz 
2905,00 2 28,68 32,95 3d 4F-5f 2G0 5/z-7/z 
2904,29 2 

2892,47 2 
2891,88 1 28,69 32,98 3d 4F-5j 4r 7 /z-9/z 
2887 ,91 3 
2885,90 1 
2883,96 4 
2879,04 3 
2836,35 2 26,38 30,75 2p4 2P-4p 2Do 1/2-3/z 
2808,84 2 26,36 30,77 2p4 2P-4p 2Do %-5/z 
2803,11 1 26,38 30,80 2p4 2P-4p 2po 1/z-1/z 
2783,15 2 26,36 30,81 2p4 2P-4p 2po 3/2-3/z 
2747,46 6 25,28 29,79 3p 2S0-4s 2P 1/z-1/z 
2733,34 10 25,28 29,82 2p 2S0-4s 2P 1/2-3/2 
2718,90 3 
2715,45 5 
2575,433 1 26,56 31,37 3p 2po_3d' 21) 3/2-3/2 
2575,300 10 26,56 31,37 3p 2po_3d' 21) 3/2-% 
2571,476 8 26,55 31,37 2p 2po_3d' 21) 1/2-3/2 
2530,30 8 26,25 31,15 3p 2D 0 -3d' 2F %-7/2 
2527,03 1 26,56 31,46 3p 2po_3d' 2p 3/2-1/2 
2526,91 7 26,56 31,46 3p 2po_3d' 2p 3/z-3/z 
2523,20 1 26,55 31,46 3p 2po_3d' 2p 1/2-1/z 
2523,09 1 26,55 31,46 3p 2po_3d' 2p 1/2-3/2 
2517,97 6 26,23 31,15 3p 2D0-3d' 2F 3/2-5/2 
2445,55 10 23,44 28,51 3s 2P-3p' 2D0 3/2- 5/z 
2444,26 5 23,44 28,51 3s 2P-3p' 2D0 3/2-3/z 
2441,67 2 26,56 31,64 3p 2po_4d 2p 3/2-3/2 
2438,09 1 26,55 31,64 3p 2po_4d 2p 1/2-3/z 
2436,06 5 25,66 30,75 3s' 2D-4p 2D 0 3/z-3/z 
2433,538 9 23,42 28,51 3s 2P-3p' 2D0 1/2-3/z 
2431,66 0 26,55 31,65 3p 2po_4d 2p 1/2-1/2 
2425,55 2 25,66 30,77 3s' 2D-4p 2D0 5/2- 5/z 
2418,60 1 26,25 31,37 3p 2D 0 -3d' 2D 5/2-3/z 
2418,46 7 26,25 31,37 3p 2D0-3d' 2D 5/2-·'/z 
2415,13 4 26,56 31,69 3p 2P 0 -3d' 2S 3/2-1/2 
2411,60 6 26,55 31,69 3p 2P 0-3d' 2S 1/z-1/2 
2407,49 6 26,23 31,37 3p 2D0-3d' 2D 3/2-3/2 
2407 ,37 1 26,23 31,37 3p 2D 0-3d' 2D 3/2-5/z 
2406,41 6 25,66 30,81 3s' 2D-4p 2P0 5/z-3/2 
2375,73 4 26,25 31,46 3p 2D0-3d' 2P 5/z-3/z 
2365,15 3 26,22 31,46 3p 2D 0-3d' 2P 3/2-1/z 

2365,03 1 26,22 31,46 3p 2D 0 -3d' 2P 3/2-3/z 
2339,31 3 26,30 31,60 3p 4S 0 -4d 4D 3/z-3 /2, 5 lz 
2331,16 0 28,86 34,20 3d 2 F -4!' 2G0 7/2-7/2 
2327 ,97 2 26,30 31,63 3p 4S0-4d 4P %-3/z 
2324,83 0 26,30 31 ,63 3p 4S0 -4d 4P 3/2-1/2 
2322,15 3 26,38 31,73 2p4 2P-4/ 4Do 1/2-3/2 
2319,68 4 26,36 31 ,71 2p4 2P-4j 2Do 3/2-Sfz 
2316,79 3 26,38 31,73 2p4 2P-4f 4Do 1/2-1/2 
2316,12 3 26,36 31 ,71 2p4 2P-4j 4Do 3/z-5/z 
2313,05 3 26,36 31,73 2p4 ZP-4! 41)0 3/2-3/z 

2307 ,72 1 26,36 31 ,73 2p4 2P-4j 4Do 3/z-1/2 
2302,83 5 23,44 28,82 3s 2P-3p' 3P0 3/2-1/2 
2300,35 8 23,44 28,83 3s 2P-3p' 2P0 3/2-3/z 
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2293,32 6 23,42 28,82 3s 2P-3p' 2P 0 1/2-1/2 
2290,88 6 23,42 28,83 3s 2P-3p' 2P0 1/z-3/z 
2284,89 3 26,25 31 ,67 3p 2D 0-4d 2F 5/z-7/z 
2283,42 3 26,22 31,65 3p 2D 0 -4d 2F 3/z-5/z 
2262,80 1 26,56 32,04 3p zpo_5s zp 3/z-1/2 
2259,66 2 26,55 32,04 3p zpo_5s zp 1/z-1/z 
2252,90 3 26,56 32,06 3p zpo_5s zp 3/z-3/z 
2250,00 1 26,55 32,06 3p zpo_5s zp 1/z-% 
2239,89 0 28,51 34,06 3p' 2D 0-4d' 2F 3/z-Sfz 
2229,66 0 28,51 34,07 3p' 2D 0-4d' 2F 5J2-% 
2218,70 2 26,56 32,15 3p 2P 0-4s' 2D %-% 
2215,67 1 26,55 32,15 3p 2P 0-4s' 2D 1/2-3/2 
2195,43 2 26,30 31,95 3p 4S 0-5s 4P %-1/2 
2191 ,44 2 28,83 34,48 3p' 2P 0-5s' 2D %-5/2 
2190,42 2 26,30 31,96 3p 4S 0-5s 4P %-3/2 
2189,51 1 
2189,20 2 28,82 34,48 3p' 2P 0-5s' 2D 1/2-3/2 
2182,64 4 26,30 31,98 3p 4S 0-5s 4P 3/2-Sfz 
2161 ,65 0 26,25 31 ,98 3p 2D 0-5s 4P Sfz-Sfz 
2160,52 0 26,22 31 ,96 3p 2D 0-5s 4P 3/2-3/2 
2149,47 0 25,84 31 ,60 3p 4P 0-4d 4D 3/2-3/2, 5fz 
2148,23 0 25,85 31,60 3p 4P 0-4d 4D 5/2-3/2, 0/2 

2131,99 4 26,22 32,04 3p 2D 0-5s 2P 3/2-1/z 
2131,76 5 26,25 32,06 3p 2D 0-5s 2P %-3/2 
2123,39 0 26,22 32,06 3p 2D 0-5s 2P 3/2-3/z 
2101,29 4 26,25 32,15 3p 2D 0 -4s' 2D 5/2-5/2 
2100,69 1 25,66 31,56 3p 4D 0-4d 4F 7/2-Dfz 
2099,91 1 25,65 31 ,55 3p 4D 0-4d 4F %-'/2 
2092,90 1 26,22 32,15 3p 2D 0-4s' 2D 3/2-3/2 
2074,17 1 28,51 34,48 3p' 2D 0-5s' 2D 3/2-5/2 
2022,83 1 28,36 34,48 3p' 2F0 -5s' 2D 5/2-3/z 
2021,45 1 25,83 31,96 3p 4po_5s 4p 1/2-3/2 

2020,44 2 25,85 31,98 3p 4po_5s 4p s/2-% 
2016,60 2 25,84 31,98 3p 4P0-5s 4P 3J2-5fz 
1964,25 0 25,64 31,95 3p 4JJ 0-5s 4P 3/2-1/2 
1963,84 2 25,65 31,96 3p 4JJ 0-5s 4P %-3/2 
1962,24 3 25,66 31,98 3p 4D 9-5s 4P 7/z- 5/z 
1960,34 1 25,64 31,96 3p 4D 0-5s 4P 3/2-3/z 
1957 ,42 0 25,65 31,98 3p 4D 0-5s 4P 5/z-5/z 
932,046 10 
919,78 15 
834,462 15 0,00 14,86 2p3 4So-2p4 4p 3/z-5/z 

833,326 15 0,00 14,88 2p3 4So-2p4 4p 3/2-3/z 
832,754 14 0,00 14,89 2p3 4So-2p4 4p %-1/2 
796,661 10 5,02 20,58 2p3 zpo_2p4 2D 1/2, 3/2- 5/z, 3/z 
750,226 2 
749,662 1 

741,293 00 14,89 31,61 3p4 4P-3s"' 48° 1/2-3/z 
740,838 0 14,88 31,61 2p4 4P-3s"' 48° %-% 
739,949 1 14,86 31,61 2p4 4P-3s'" 48° Sfz-% 
718,562 16 3,33 20,58 2p3 zno-2p4 zn 3/2-3/z, 5/2 
718,484 17 3,32 20,58 2p3 zno-2p4 zn %-%.% 

673,768 7 5,02 23,42 2p3 zpo_3s zp 3/2, 1/2-1/2 
672,948 8 5,02 23,44 2p3 zpo_3s zp 31z, lf2-lfz 
644,148 12 5,02 24,26 2p3 zpo_2p4 3/2, 1/2-11'!. 
617,051 6 H,33 23,42 2p3 zno-3s zp 3/z-1/z 
616,363 4 3,33 23,44 2p3 zno-3s 2p 3/z-3 /2 
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616,291 7 3,32 23,44 2p3 zno-3s 2p 5/2-a/2 
600,585 6 5,02 25,66 2p3 2po_3s' 2D 1/2, 3/2-3/z, % 
580,967 7 5,02 26,36 2p3 2po-2p4 2po 1/2, 3/z-3/2 
580,400 6 5,02 26,38 2p3 2po-2p4 2po 1 /z, 3/z-1/z 
555,121 5 3,33 25,66 2p3 2D 0 -3s' 2D 3/z- 5/2, 3fz 

555,056 5 3,32 25,66 2p3 2D 0 -3s' 2D 5/z-5/z, 3fz 
539,853 7 0,00 22,96 2p3 4So -3s4 p 3/z-1/z 
539,547 8 0,00 22,98 2p3 4So-3s 4p 3j2_3fz 
539,086 8 0,00 23,00 2p3 4So-3s 4p 3/2-5/2 
538,318 7 3,33 26,36 2p3 2Do-2p4 2p 3/2-3/2 
538,256 10 3,32 26,36 2p3 2Do-2p4 2p 5/2-3/z 
537,830 9 3,33 26,38 2p3 2Do-2p4 zp 3/z-1/2 
518,242 5 5,02 28,94 2p8 2po_3d 2p 3fz, 1/2-3/2 
517,937 4 5,02 28,95 2p8 2po_3d 2p 3/2, 1/z-1/2 
515,640 4 5,02 29,06 2p3 zpo_3d 2D 3/2, 1/2-3/z 
515,498 5 5,02 29,07 2p3 2po_3d 2D 3/2-% 
500,343 1 5,02 29,80 2p3 2po_4s zp 3 /z, 1/2-1/z 
499,871 2 5,02 29,82 2p3 2po_4s 2p 3/2, 1/2-3/z 
485,631 4 3,33 28,86 2p3 2D 0 -3d 4D 3/z- 5/2 
485,572 1 3,32 28,86 2p2 2D 0 -3d 4D 5/2-5/2, 7fz 
485,515 5 :3,33 28,86 2p3 2D 0 -3d 2 F 3/z-5/z 
485,465 0 :3,32 28,86 2p3 zno-3d 2p 5/2-5/2 
485,086 6 3,32 28,88 2pa 2Do-3d 2p 5/2-7/2 
484,025 2 3 ,3:) 28,94 2p3 2Do-3d 2p 3/z-3/z 
483,976 5 3,32 28,94 2p3 2Do-3d zp 5/z-3 /2 
483,752 4 3,33 28,95 2p3 2Do-:)d 2p 3/2-1/2 
481 ,755 'J 3,33 29,06 2p3 2D 0 -3d 2D 3/z-3/2 v 

481,704 1 :3,32 29,06 2p3 2D 0 -3d 2D 5/2-3/z 
481,635 0 3,33 29,07 2p3 2D 0 -3d 2D 3/z- 5/z 
481,587 4 3,32 29,07 2p3 2D 0 -3d 2D 5/z-5/z 
470,408 4 5,02 31,37 2p3 2po_3d' 2fl 3/2-3/z, 5j2 
468,766 2 5,02 31,46 2p3 2po_3d' 2p 3/2-a/2, s;2 
467 ,926 0 3,32 29,82 2p3 2Do-4s zp 5/z-3/z 
465,760 2 5,02 31,64 2p3 2po_4d 2p 1 /z, 3/2-3/2 

465,529 1 5,02 31,65 2p3 2po_4rl zp 1 /z, 3/z-1/z 
464,785 3 5,02 31,69 2p3 zpo_3d' 2S 1(2, 3/z--lfz 
464,310 1 5,02 31,72 2p3 zpo_4d 2D 1/z-a/z 
464,194 2 5,02 31,73 2p3 2po_4d 2_D 3/z-5/z 
458,422 0 5,02 32,06 2p3 zpo_5s zp 1/z, 3 /z-3 /z 
456,997 1 5,02 32,15 2p3 zpo_4s' zp 1/2, 3/2-3/z, 5 /z 

445,638 4 3,33 31 ,15 2p3 2Do-3d' zp 3/z-5/z 
445,601 4 3,32 31,15 2p3 2D 0 -3d' 2 F 5/z-7/z 
443,681 0 5,02 32,96 2p3 2po_5d 2fl 3/z-5/z 
442,048 4 3,33 31 ,37 2p3 2D 0-3d' 2D 3/z-3/z 
442,001 4 3,32 31,37 2p3 2D 0-3d' 2D 5/z-5/z 

440,598 2 3,33 31,46 2p3 zno-3d' zp 3/z-'/z 
440,532 3 3,32 31,46 2p3 zno-3d' 2p 5/z-3/z 
437 ,683 3 3,33 31 ,65 2p3 zno-4d 2p 3/z-5/2 
437 ,332 3 3,32 31,67 2p3 2Do-4d zp 5/z-7/2 
436,649 0 3,33 31,72 2p3 2D 0 -4d 2D 3/z-3/z 

436,510 1 3,32 31,73 2p3 2D 0 -4d 2D 5/z-5/z 
430,177 6 0,00 28,82 2p3 4So-3d 4p 3 /z-5/z 
430,041 6 0,00 28,83 2p3 4So-3d 4p 3 /z-3/z 
429,918 5 0,00 28,84 2pa 4So-3d 4p 3 /z-1 /z 
429,716 4 0,00 28,85 2p3 4S 0 -3d 4D 3 /2-1/z 

429,647 5 0,00 28,86 2p3 4S 0 -3d 4D 3/2-3/z, "/z 
429,557 2 0,00 28,86 2p3 4Sa-3d zp 3/z-5/2 
426,526 1 5,02 34,08 2p3 2po_4d' 2D 1 /z, 3/z-1/z, 3/z 
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425,273 0 5,02 34,17 2p3 2po_4d' 2p 1 /z, %-1/z, 3/z 
424,577 0 5,02 34,22 2p3 2po_4d' 2S 1 /z, 3/z-1/z 
418,812 0 3,32 32,93 2pa 2Do-5d 2p 5/z-7 /z 
418,598 i 0,00 29,62 2pa 4So-4s 4p a/z-5/z 
403,372 0 3,33 34,06 2pa zno-4d' zp 3/z-% 
403,273 0 3,32 34,07 2pa 2Do-4d' zp %-7/z 
403,087 0 3,33 34,08 2p3 2D 0 -4d' 2D 3/z-3/z, 5/z 
403,035 0 3,32 34,08 2p3 2D 0 -4d' 2D 5/z-3/z, 5/z 
392,322 3 0,00 31,60 2p3 4S0-4d 4JJ 1/z-1/z, 3fz 
392,002 3 0,00 31,63 2pa 4So-4d 4p 3/z- 5/z 
391,943 2 0,00 31,63 2pa 4So-4d 4p 3/z-3/z 
391 ,912 1 0,00 31 ,63 2pa 4So-4d 4p a/z-1/z 
377,045 0 0,00 32,88 2p3 4S 0 -5d 4D a;z-3/z, 5/z 
376,745 0 0,00 32,91 2p3 4So -5d 4p 3/z- 5/z 
376,693 0 0,00 32,91 2p3 4So -5d 4p a;z-3/z. 1/z 

0 III, ground state 1s2 2s2 2p2 3P 0 

Ionization potential 443193,5 cm-1 ; 54,934 eV 

A, A I EH, eV E 8, eV Transition J 

5592,37 6 33,86 36,07 3s lpo_3p lp 1-1 
5592,01 38,01 40,23 3p 1D-3d ape 2-2 
5508,11 1 38,01 40,26 3p 1D-3d 1D 0 2-2 
5268,06 2 38,90 41 ,26 3p 1S-3d 1P 0 0-1 
4569,50 1 52,86 55,56 3p' 1D0-3d' 1F 2-3 
4555,30 0 46,91 49,63 3p apo_3d ap 2-2 
4529,7 00 46,62 49,36 3p 5S0 -3d 5D 2-3 
4474,95 1 52,86 55,60 3p' 1D 0 -3d' 1D 2-2 
4461 ,56 1 46,62 49,36 3p 5S 0 -3d 5P 2-3 
4447 ,82 0 46,62 49,41 3p 5S0 -3d 5P 2-2 
4440,1 0 46,62 49,41 3p 5S 0 -3d 5p 2-1 
4434,43 2 
4239,5 00 33,15 36,07 3s apo_3p Ip 1-1 
4081,10 1 43,43 46,47 3s aP-3p 3D 0 2-3 
4073,90 0 43,41 46,45 3s 3P-3p ano 1-2 
3961,59 8 38,01 41,14 3p 1D-3d 1po 2-3 
3935,0 2 
3816,75 1 38,01 41,26 3p 1D-3d 1P 0 2-1 
3810,99 2 33,18 36,43 3s ap0 -3p 3D 2-1 
3791,26 6 33,18 36,45 3s 3P 0-3p an 2-2 
3774,00 6 33,15 36,43 3s 3P 0 -3p an 1-1 
3759,87 9 33,18 36,48 3s ap 0-3p 3D 2-3 
3757 ,21 5 33,13 36,43 3s ap 0-3p 3D 0-1 
3754,67 7 33,15 36,45 3s 3P 0 -3p an 1-2 
3734,80 1 42,01 45,33 3s 5P-3p 5D 0 3-2 
3732,13 1 37 ,25 40,57 3p 3P-3d ana 2-1 
3729,70 1 46,44 49,76 3p an°-3d 3F 1-2 
3728,82 1 46,47 49,79 3p 3D 0 -3d ap 3-4 
3728,49 0 46,45 49,77 3p 3D 0 -3d 3F 2-3 
3725,30 3 37 ,25 40,57 3p 3P-3d 3D 0 2-2 

3721,95 1 41,99 45,32 3s 5P-3p f>D 0 2-1 
3720,86 3 42,01 45,34 3s f>P-3p 5D 0 3-:~ 
3715,08 6 37 ,z5 40,58 3p 3P-3d ano 2-3 
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3714,03 2 37 ,23 40,57 3p 3P-3d 3D 0 1-1 
3712,48 2 41,99 45,33 3s 5P-3p sno 2-2 

3709,52 2 41 ,97 45,31 3s 5P-3p 5D0 1-0 
3707 ,24 6 37 ,23 40,57 3p 3P-3d 3D0 1-2 
3704,73 3 41,97 45,32 3s 5P-3p 5D0 1-1 
3703,37 5 42,01 45,36 3s 5P-3p 5D0 3-4 
3702,75 5 37 ,22 40,57 3p 3P-3d 3D 0 0-1 

3698,70 ,') 41,99 45,34 3s 6P-3p 5D0 2-3 
3695,37 4 41 ,97 45,33 3s 5P-3p 5D0 1-2 
3653,00 1 46,92 50,31 3p 3P0 -3d 3D 0-1 
3650,70 0 46,91 50,31 3p 3P 0 -3d 3D 1-l 
3649,20 00 46,91 50,31 3p 3P 0 -3d 3D 2-1 

3646,84 2 46,91 50,31 3p 3P0 -3d 3D 1-2 
3645,20 1 46,91 50,31 3p 3P0 -3d 3D 2-2 
3638,70 3 46,91 50,32 3p 3P 0 -3d 3D 2-3 
3556,90 1 43,43 46,91 3s 3P-3p 3P 0 2-2 
3475,26 45,36 48,92 3p 5D0 -3d 5F 4-3 

3466,90 0 45,34 48,92 3p 5D0-3d 5F 3-2 
:3466,15 2 45,36 48,93 3p 5D0 -3d 5F 4-4 
:1459,98 2 45,34 48,92 3p 5D0 -3cl 5F 3-3 
3459,52 I) 45,33 48,91 3p 5D0 -3cl 5F 2-1 
3455,12 5 45,36 48,94 3p 5D0 -3d 5F 4-5 

3454,90 2 45,33 48,92 3p 5D0 -:3d 5F 2-2 
3451 ,33 1 45,32 48,91 3p 5D0 -3d 5F 1-1 
3450,94 4 45,34 48,93 3p 5D0 -3d 5F 3-4 
3448,05 0 45,33 48,92 3p 5D 0-3d 5F 2-3 
3447 ,22 1 45,32 48,91 3p 5D0 -3d 5F 0-1 

3446,73 •) 45,32 48,92 3p 5D0 -3d 5F 1-2 
3444,10 .5 37,25 40,85 3p 3P-3d 3 P 0 2-2 
3440,39 4 36,98 40,58 2p4 1D-:3d 3Dc 2-3 
3430,60 4 37 ,25 40,86 3p 3P-3d 3 P0 2-1 
3428,67 3 37 ,23 40,86 3p ap_;)d apo 1-2 

3427 ,42 ., 
•) 

3415,29 :3 37 ,23 40,86 3p 3P-3d 3P0 1-1 
:3408 ,1:3 1 37 ,23 40,87 3p 3P-3d 3P 0 1-0 
3405,74 2 37 ,22 40,86 3p 3 P-3d 3P0 0-1 
3399,71 2 

3394,26 45,67 49,36 3p 5P 0 -3d 5D 3-3 
3384,95 4 45,71 49,37 3p 5P 0 -3d 5D 3-4 
:3383 ,8.5 2 45,70 49,36 3p 5P 0 -3d 5D 2-2 
3382,69 :1 45,70 49,36 3p 5P0 -3d 5D 2-:::1 
3376,82 1 45,69 49,36 3p 5P 0 -3d 5D 1-1 

3376,66 2 
3369,40 00 36,89 40,57 3p 3S-:3d 3D0 1-1 
3363,8.3 1 36,89 40,57 3p 3S-3d 3D 0 1-2 
3362,38 4 42,01 45,70 3s 5P-3p 5P0 :3-2 
3355,92 :3 45,71 49,40 3p spo_3d sp 3-3 

3350,99 4 42,01 45,71 3s 5P-3p 5P 0 3-3 
3350,68 :3 41,99 45,69 3s 5P-3p 5P 0 2-1 
3348,05 2 45,71 49,41 3p spo_3d sp 3-2 

3344,26 2 r 45,70 49,40 3p spo_3d sp 2-:1 
l 41 ,99 45,70 3s 5P-3p 5P 0 2-2 

3340,74 6 33,18 36,89 3s 3P 0 -3p 3S 2-1 

3336,78 3 r 45,70 49,41 3p spo_3d sp 2-2 
1. 41,97 45,69 3s 5P-3p spc 1-1 

3333,00 4 41,99 45,71 3s 5P-3p 5P 0 2-3 
3332,49 1 45,70 49,41 3p spo_3d sp 2-1 

3330,40 4 r 45,69 49,41 3p spo_3d sp 1-2 
i 41 ,97 45,70 3s 5P-3p 5P 0 1-2 
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3326,16 0 45,69 49,41 3p spo_3d sp 1-1 
3312,30 5 33,15 36,89 3s 3P 0 -3p 3S 1-1 
3305,77 0 36,48 40,23 3p 3D-3d 3F 0 3-2 
3299,36 3 33,13 36,89 3s 3P 0-3p 3S 0-1 
3284,57 4 36,48 40,25 3p 3D-3d ape 3-3 
3281,94 3 36,45 40,23 3p 3D-3d ape 2-2 
3279,97 1 46,25 50,03 4p 1S-5d 1P 0 0-1 
3267 ,31 5 36,43 40,23 3p 3D-3d ape 1-2 
3265,46 10 36,48 40,27 3p 3D-3d ape 3-4 
3260,98 8 36,45 40,25 3p 3D-3d ape 2-3 
:3252,94 2 36,45 40,26 3p 3D-3d 1D 0 2-2 
3238,57 5 36,43 40,26 :lp 3D-3d 1D 0 1-2 
3215,97 1 46,47 50,32 3p 3D 0 -:3d 3D 3-3 
:3207,12 1 46,45 50,31 3p 3D 0 -3d 3D 2-2 
3200,95 1 46,44 50,31 3p 3D 0 -3d 3D 1-1 
3132,86 6 36,89 40,85 3p 3S-3d 3P 0 1-2 
3121 ,71 5 36,89 40,86 3p 3S-3d 3P 0 1-1 
3115,73 4 36,89 40,87 3p 3S-3d ape 1-0 
3095,81 00 45,36 49,36 3p 5D 0 -3d 5D 4-:3 
:3088,04 2 45,36 49,37 3p 5D 0 -3d 5D 4-4 
3084,63 0 45,34 49,36 3p 5D 0 -3d 5D 3-2 
3083,65 1 4.5 ,34 49,36 3p 5D 0 -3d 5D 3-:~ 
:3075,95 0 45,34 49,37 3p 5D 0 -3d 5D 3-4 
3075,19 0 45,33 49,36 3p 5D 0 -3d 5D 2-2 
3074,68 00 45,33 49,36 3p 5D 0 -3d 5D 2-1 
3074,15 0 45,33 49,36 3p 5D 0 -3d 5D 2-3 
3068,68 0 45,32 49,36 3p 5D 0 -3d 5D 1-2 
3068,06 00 45,32 49,36 3p 5D 0 -3d 5D 1-0 
3065,01 00 45,32 49,36 3p 5D 0 -3d 5D 0-1 
3059,30 6 33,18 37 ,23 3s apo_3p ap 2-1 
:3047 ,13 8 33,18 37 ,25 3s apo_3p ap 2-2 
3043,02 5 33,15 37 ,22 3s apo_3p ap 1-0 
3035,43 4 33,15 :i7 ,23 3s apo_3p ap 1-1 
3034,32 0 41,26 45,34 3d lpo_4p lp 1-1 
:3024,57 4 33,13 37 ,23 3s apo_3p ap 0-1 
3024,36 1 36,48 40,57 3p 3D-3d 3D 0 3-2 

3023,45 ;J 33,15 :n ,25 3s apo_3p ap 1-2 
3017,63 5 36,48 40,58 3p 3D-3d 3D 0 3-3 
3008,79 3 36,45 40,57 3p 3D-3d 3P 0 2-1 
3004,35 4 36,45 40,57 3p 3D-3d 3D 0 2-2 
2997 ,71 2 36,45 40,58 3p 3D-3d 3D 0 2-3 

2996,51 3 36,4:3 40,57 3p 3D-:3d 3D 0 1-1 
2992,11 2 36,43 40,57 3p 3D-3d 3D 0 1-2 
2983,78 9 33,86 38,01 3s 1P 0 -3p 1D 1-2 
2983,66 1 36,07 40,23 :Jp 1P-3d ape 1-2 
2959,74 5 36,07 40,26 3p 1P-3d 1D 0 1-2 

2926,33 2 
2916 ,40 4 
2912,98 2 
2903,:30 4 
2898,48 1 36,98 41,26 2p4 ID-3d lpo 2-1 

2895,45 2 
2803,70 3 
2885,36 :3 
2881,70 4 
2881 ,28 2 

2879,80 0 45,47 49,78 4p 3D-5d ape 3-2 
2873,82 2 
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2866,73 2 
2863,57 3 
2862,52 3 

2862,26 3 45,45 49,78 4p 3D-5d ape :2-2 
2861,38 3 
2857,89 3 
2856,78 3 
2853,78 1 45,44 49,78 4p 3D-5d ape 1-2 

2848,91 6 
2845,84 3 
2844,39 2 
2836,34 4 36,48 40,85 3p 3D-3d apo ::l-2 
2818,68 1 36,45 40,85 3p 3D-3d 3P0 2-2 

2809,63 3 36,45 40,86 3p an-3d 3P0 2-1 
2799,01 2 36,43 40,86 3p 3D-3d apo 1-l 
2797,97 1 45,47 49,90 4p 3D-5d ano ~~-3 

2794,09 ,) 36,43 40,87 3p 3D-3d apa 1-0 
2789,89 3 
2784,48 2 
2772,04 2 45,34 49,81 4p 1P-5d 1D0 1-:2 
2770,15 2 
2766,50 2 
2761,30 3 
2756,22 1 36,07 40,57 3p 1P-3d ano 2-1 
2752,47 0 36,07 40,57 3p 1P-3d 3D 0 l-2 
2745,00 2 
2739,15 0 49,65 54,18 3d aP-4p aso 0-1 
2735,14 1 49,65 54,18 3d aP-4p aso 1-1 

2726,95 1 49,63 54,18 3d 3P-4p aso 2-1 
2713,40 2 40,87 45,44 3p apo_4p an 0-! 
2708,87 1 40,86 45,44 3d 3P 0-4p 3D 1-1 
2701,05 3 40,86 45,45 3d 3P 0-4p 3D 1-2 
2~96 ,11 2 
2696,00 3 
2695,49 6 45,04 4!3,63 3p as0 -3d 3P 1-2 
2692,74 1 40,85 45,45 3d 3P0 -4p an 2-2 
2687,53 5 45,04 49,65 3p as0 -3d ap 1-l 
2686,14 lO 42,01 46,62 3s 5P-3p 5S0 :'J-2 

2683,65 4 45,04 49,65 3p 3S 0-3d 3P 1-0 
2681,42 2 
2677 ,81 3 40,85 45.47 3p apo_4p an 2-:~ 

2674,57 8 41,99 46,62 3s 0P-3p 58° 2-:.! 
2670,10 2 

2665,69 7 41,97 46,62 3s 5P-3p 58° 1-2 
2641,53 3 
2640,98 2 
2640,68 2 
2639,04 2 

2628,53 2 
2623,69 :3 
2622,41 3 
2622,32 2 41,26 45,98 3d 1P 0 -4p 1D 1-:2 
2609,59 4 40,87 45,62 3d 3P 0-4p as 0-1 

2605,41 6 40,86 45,62 3d 3P 0-4p 3S 1-l 
2597 ,69 8 40,85 45,62 3d 3P0 -4p as 2-1 
2596,79 00 40,57 45,34 3d 3D 0-4p 1P 1-1 
2588,23 0 36,07 40,85 3p 1P-3d 3PQ t-1 
2582,99 3 
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2578,27 00 36,45 41,26 3p 3D-3d tpa 2-1 
2572,30 2 
2569,21 2 
2569,11 1 36,43 41,26 3p 3D-3d 1P0 1-1 
2558,06 8 41,14 45,98 3d 1r-4plD 3-2 
2549,62 2 40,57 45,44 3p 8D 0-4p an 2-1 
2547 ,45 2 40,58 45,45 3p an°-4p an 3-2 
2546,43 4 40,57 45,44 3d 3D0-4p an 1-1 
2542,68 5 40,57 45,45 3d 3D0-4p an 2-2 
2539,50 2 40,57 45,45 3d 3D0-4p an 1-2 
2534,08 6 40,58 45,47 3d 3D 9-4p an 3-3 
2529,36 1 40,57 45,47 3p 3D0-4p an 2-3 
2492,2 00 49,36 54,34 3d 5D-4p 5D0 2-1 
2489,0 00 49,36 54,34 3d 6D-4p 5D0 3-2 
2488,3 00 49,37 54,35 3d sn-4p 5D0 4-3 
2485,27 00 49,36 54,34 3d sn-4p 5D0 2-2 
2483,24 0 49,36 54,35 3d 5D-4p 5DQ 3-3 
2482,60 0 49,36 54,35 3d 5D-4p sno 2-3 
2480,73 1 49,37 54,37 3d sn-4p sna 4-4 
2475,73 00 49,36 54,37 3d 5D-4p 5D0 3-4 
2457 ,8 00 40,57 45,62 3d 3D0 -4p as 2-1 
2454,99 8 33,86 38,90 3s 1P0-3p 1S 1-0 
2454,21 0 49,41 54,46 3d 5P-4p 5P 0 2-1 
2450,06 2 
2449,38 2 
2446,92 00 49,40 54,47 3d 5P-4p 5P0 3-2 
2441,06 2 49,40 54,48 3d SP-4p 5P 0 3-3 
2438,83 5 40,26 45,34 3d 1D0-4p 1P 2-1 
2434,96 2 40,85 45,94 3d apo_4p ap 2-2 
2431,69 0 49,79 54,89 3d aF-4p ana 4-3 
2429,65 0 49,36 54,46 3d 5D-4p spa 1-1 
2429,35 1 49,36 54,46 3d 5D-4p spa 2-1 
2426,94 2 49,36 54,47 3d 5D-4p spo 3-2 
2426,35 0 49,36 54,46 3d Sfl-4p 5P0 2-1, 2 
2425,93 2 49,37 54,48 3d 5D-4p 5P0 4-3 
2422,84 5 40,23 45,34 3d 3F0-4p 1P 2-1 
2421,2 00 49,36 54,48 3d 0D-4p 5P0 3-3 
2394,33 4 40,26 45,44 3d 1D0-4p 3D 2-1 
2390,44 8 36,07 41,26 3p 1P-3d 1P0 1-1 
2388,20 1 40,26 45,45 3d 1D0-4p an 2-2 
2383,92 6 40,25 45,45 3d a.r-4p an 3-2 
2382,32 7 40,27 45,47 3d ar-4p an 4-3 
2378,90 4 40,23 45,44 3d ar-4p an 2-1 
2372,82 2 40,23 45,45 3d 3r-4p an 2-2 
2372,21 3 40,25 45,47 3d 3F0-4p an 3-3 

2319,52 2 40,57 45,91 3p avo-4p ap 1-0 
2317,37 3 40,57 45,92 3p ano-4p ap 2-1 
2315,52 4 40,58 45,94 3p ano-4p ap 3-2 
2314,76 2 40,57 45,92 3p ano-4p ap 1-1 
2311,58 2 40,57 45,94 3p ano-4p ap 2-2 

2308,70 1 35,21 40,57 2p4 aP-3d ano 1-2 
2288,36 00 48,92 54.33 3d 5F-4p 5D0 2-1 
2288,20 2 
2288,12 00 48,92 54,34 3d 5F-4p 6D0 3-2 
2287,21 1 48,93 54,35 3d 5F-4p 5D0 4-3 

2286,40 0 48,91 54,33 3d 5F-4p 5D0 1-1 
2285,66 2 48,94 54,37 3d 5F-4p 5D0 5-4 
2285,07 00 48,92 54,34 3d 6F-4p 5D0 2-2 
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2239,10 2 
2228 ,15 3 38,90 44,47 3p 1S-4s 1P 0 0-1 
2186,97 1 35,18 40,85 3p4 3P-3d apo 2-2 
2181 ,66 1 35,18 40,86 2p4 3P-3d apo ~-1 
2165,32 3 40,26 45,98 3d 1D9-4p 1D 2-2 
2162,88 5 
2107 ,13 5 
2106,07 5 
2089,27 2 
2052,53 4 
2045,41 5 
1916,48 2 
1907 ,06 1 
1902,89 1 
1153,773 3 24,43 35,18 2p3 aso-2p4 ap 1-2 
1150,882 2 24,43 35,21 2p3 aso-2p4 ap 1-1 
1149,603 1 24,43 35,22 2y3 aso-2p4 3p 1-0 
1138,545 2 26,09 36,98 2p3lpo_2p41D 1-2 
898,957 8 23,19 36,98 2pa lno-2p41n 2-2 
887,404 10 
878,728 11 
875,534 9 

871,099 10 
835,292 16 0,04 14,88 2p2 3P-2p3 aDo 2-3 
835,096 14 0,04 14,88 2p2 aP-2pa ano 2-1, 2 
833,742 16 0,01 14,88 2p2 aP-2pa aDo 1-1, 2 
832,927 14 0,00 14,88 2p aP-2pa aDo 0-1 

752,762 4 26,09 42,56 2p3lpo_2p41S 1-0 
707 ,315 4 17,65 35,18 2p3 apo_2p4 ap 1, 2-2 
706,298 2 17,65 35,21 2pa apo_2p4 ap 0-1 
706,224 3 17,65 35,21 2pa apo_2p4 ap 1, 2-1 
705,762 2 17,65 35,22 2pa apo_2p4 ap 1-0 

703,850 18 0,04 17 ,65 2p2 ap_zpa apo 2-1, 2 
702,899 17 0,01 17 ,65 2p2 3P-2pa apo 1-1, 2 
702,822 16 0,01 17,65 2p2 aP-2p3 apo 1-0 
702,332 16 0,00 17,65 2p2 aP-2p3 apo 0-1 
659,538 0 17,65 36,45 2p3 apo_3p an 1-2 

658,758 1 17,65 36,48 2pa apo_3p an 2-3 
644,159 6 17,65 36,89 2pa apo_3p as 1, 2-1 
610,850 6 14,88 35,18 2pa ano-2p4 ap 2-2 
610,746 8 14,88 35,18 2pa ano-2p4 ap 3-2 
610,043 7 14,88 35,21 2pa aDo-2p4 ap 2, 1-1 

609,705 6 14,88 35,22 2pa aDo-2p4 ap 1-0 
599,598 18 2,51 23,19 2p2 1D-2pa 1no 2-2 
597 ,818 15 5,35 26,0B 2p2 1S-2pa 1po 0-1 
574,065 00 14,88 36,48 2pa ano-3p aD 3-:3 
554,275 0 14,88 37 ,25 2pa aDo-3p ap 3-2 

525,795 18 2,51 26,09 2p2 1D-2p3 1po 2-1 
508,182 18 0,01 24,43 2p2 aP-2pa aso 2-1 
507 ,683 17 0,01 24,43 2p2 aP-2pa aso 1-1 
507 ,391 16 0,00 24,43 2p2 aP-2pa 3So 0-1 
491,980 1 24 ,4:) 49,63 2pa aso-3d ap 1-2 

491,714 0 24,43 49,65 2p3 aso-3d 3p 1-1 
481 ,587 4 17,65 43,39 2pa apo_3s ap 1-0 
481,381 2 17,65 43,41 2p3 apo_3s ap 0-1 
481,354 3 17,65 43,21 2pa apo_3s ap 1, 2-1 
480,955 4 17,65 43,43 2p3 apo_3s ap 1, 2-2 
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459,896 1 
434,975 10 5,35 33,86 2p2 1S-3s lpa 0-1 
434,840 2 14,88 43,39 2pa ano-3s ap 1-0 
434,646 3 14,88 43,41 2pa ano-3s ap 2-1 
434,256 4 14,88 43,43 2pa ano-3s ap 3-2 
397 ,310 0 17,65 48,86 2pa apo_3s' an 0-1 
397 ,231 1 17,65 48,86 2pa apo_3s' an 1-2 
397,120 2 17,65 48,87 2p3 apo_3s' 3D 2-3 
395,558 2 2,51 33,86 2p2 1D-3s lpo 2-1 
387 ,639 4 17,65 49,63 2p3 apo_3d ap 1,2-2 
387,482 3 17,65 49,65 2p3 apo_3d ap 0, 1, 2-1 
387 ,398 2 17,65 49,65 2p3 apo_3d ap 1-0 
382,903 1 23,19 55,55 2p3 1Do-3d' lpo 2-3 
382,214 1 23,19 55,55 2p3 1Do-3d' lDo 2-2 
379,631 2 17,65 50,31 2p3 apo_3d an 0, 1-1 
379,575 3 17,65 50,31 2p3 apo_3d 3D 1' 2-2 
379,505 4 17,65 50,32 2p3 apo_3d 3D 2-3 
374,436 8 0,04 33,15 2p2 3P-3s apo 2-1 
374,331 8 0,01 33,13 2p2 3P-3s apo 1-0 
374,165 8 0,01 33,15 2p2 3P-3s 3pa 1-1 
374,075 10 0,04 33,18 2p2 3P-3s 3po 2-2 
374,005 8 0,00 33,15 2p2 3P-3s apo 0-1 
373,805 8 0,01 33,18 2p2 3P-3s apo 1-2 
364,940 1 14,88 48,86 2pa 3D 0 -3s' an 1-1 
364,867 2 14,88 48,86 2p3 aD 0-3s' an 2-2 

364,739 3 14,88 48,87 2p3 3D 0 -3s' an 3-3 
359,616 1 
359,415 2 7 ,48 41,97 2pa sso-3s 5p 2-1 
359,384 7 7,48 41,97 2pa sso-3s 5p 2-1 
359,223 8 7,48 41,99 2pa sso-3s 5p 2-2 
359,016 8 7,48 42,01 2pa sso-3s 5p 2-3 
356,768 0 14,88 49,63 2p3 ano-3d 3p 2-2 
356,725 2 14,88 49,63 2pa ano-3d 3p 3-2 
356,625 1 14,88 49,65 2p3 ano-3d ap 2-1 
356,558 0 14,88 49,65 2pa ano-3d 3p 1-0 
355,469 5 14,88 49,76 2pa ano-3d ap 1-2 
355,333 5 14,88 49,77 2p3 ano-3d ap 2-3 
355,293 3 14,88 49,77 2p3 ano-3d ap 3-3 
355,137 6 14,88 49,79 2p3 ano-3d ap 3-4 
350,703 8 
349,961 1 14,88 50,31 2pa 3D 0 -3d 3D 1-1 
349,918 2 14,88 50,31 2p3 3D 0 -3d 3D 2-2 
349,825 3 14,88 50,32 2pa aD 0 -3d 3D 3-3 
345,309 10 5,35 41,26 2p2 1S-3d lpo 0-1 
328,742 9 2,51 40,23 2p2 1D-3d apo 2-2 

328,448 10 2,51 40,26 2p2 1D-3d 1D0 2-2 
320,979 12 2,51 41 ,14 2p21D-3d 1F" 2-3 
320,720 2 17,65 56,74 2pa apo_3d' ap 
319,996 3 2,51 41 ,26 2p2 1D-3d lpo 2-1 
317,265 1 17,65 56,74 2p3 ap 0 -3d' 3P 

316,967 3 5,35 44,47 2p21S-4s lpo 0-1 
308,306 2 0,04 40,25 2p2 aP-3d ape 2-3 
308,051 1 0,01 40,26 2p2 aP-3d 1D0 1-2 
305,879 4 0,04 40,57 2p2 aP-3d ana 2-1 
305,836 8 0,04 40,57 2p2 aP-3d ana 2-2 

305,769 10 0,04 40,58 2p2 3P-3d ana 2-3 
305,703 8 0,01 40,57 2p2 aP-3d 3D 0 1-1 
305,656 9 0,01 40,58 2p2 aP-3d avo 1,--2 
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305,596 8 0,00 40,57 2p2 3P-3d 3D0 0-1 
303,799 9 0,04 40,85 2p2 3P-3d apo 2-2 
303,693 7 0,04 40,86 2p2 3P-3d apo 2-1 
303,621 7 0,01 40,85 2p2 3P-3d apo 1-2 
303,515 7 0,01 40,86 2p2 3P-3d apo 1-1 
303,460 7 0,01 40,87 2p2 3P-3d apo 1-0 
303,411 7 0,00 40,86 2p2 3P-3d apo 0-1 
300,455 3 14,88 56,14 2p3 sno-3d' ap 1 ' 2 ' 3-2 ' 3 ' 4 
299,275 2 14,88 56,31 2p3 3D0 -3d' 3n 1' 2' 3-1' 2' 3 
296,270 1 14,88 56,74 2p3 sno-3d' ap 1 ' 2 ' 3-0 ' 2 ' 1 
296,012 4 7,48 49,36 2p3 5S0-3d •n 2-3 
295,944 3 5,35 47 ,25 2p2 1S-4d lpo 0-1 
295,716 6 7,48 49,40 2p3 sso-3d sp 2-3 
295,657 6 7,48 49,41 2p3 sso-3d sp 2-2 
295,619 5 7,48 49,41 2p3 sso-3d sp 2-1 
295,511 3 2,51 44,47 2p2 1D-4s lpo 2-1 
286,038 0 5,35 48,69 2p2 1S-5s lpo 0-1 
280,483 1 0,04 44,24 2p2 3P-4s apo 2-1 
280,412 1 0,01 44,23 2p2 3P-4s spa 1-0 
280,328 1 0,01 44,24 2p2 3P-4s apo 1-1 
280,265 3 0,04 44,27 2p2 3P-4s apo 2-2 
280,234 1 0,00 44,24 2p2 3P-4s spa 0-1 

280,116 1 0,01 44,27 2p2 3P-4s spa 1-2 
280,030 2 2,51 46,79 2p2ln-4d ape 2-2 
279,787 3 2,51 46,82 2p2 1D-4d 1na 2-2 
277 ,514 1 5,35 50,03 2p2 1S-5d lpo 0-1 
277 ,385 7 2,51 47 ,21 2p2ln-4dlpo 2-3 

275,513 4 0,04 45,04 2p2 aP-3p aso 2-1 
275,366 3 0,01 45,04 2p2 aP-3p aso 1-1 
275,281 2 0,00 45,04 2p2 aP-3p aso 0-1 
271 ,611 0 7 ,48 53,12 2p3 sso-4s sp 2-1 
271 ,523 1 7 ,48 53,14 2p3 sso-4s sp 2-2 

271 ,403 1 7,48 53,16 2p3 sso-4s sp 2-3 
268,451 1 2,51 48,69 2p2 1D-5s lpo 2-1 
267 ,121 4 0,04 46,45 2p2 3P-3p ana 2-2 
267 ,050 3 0,01 46,44 2p2 3P-3p ana 1-1 
267 ,030 7 0,04 46,47 2p2 3P-3p 3D" 2-3 

266,985 7 0,01 46,45 2p2 aP-3p sno 1-2 
266,967 6 0,00 46,44 2p2 3P-3p sno 0-1 
264,480 6 0,04 46,91 2p2 3P-3p apo 2-2, 1 
264,338 5 0,01 46,91 2p2 3P-3p apo 1-2' 1' 0 
264,257 4 0,00 46,91 2p2 3P-3p spa 0-1 

263,903 0 0,04 47,02 2p2 3P-4d 3no 2-1 
263,861 3 0,04 47,02 2p2 3P-4d 3D0 2-2 
263,818 5 0,04 47 ,03 2p2 3P-4d 3Da 2-3 
263,768 3 0,01 47 ,02 2p2 3P-4d ana 1-1 
263,728 4 0,01 47,02 2p2 3P-4d 3Da 1-2 

263,692 3 0,00 47 ,02 2p2 3P-4d ana 0-1 
262,882 1 0,04 47 ,20 2p2 3P-4d apo 2-2 
262,729 0 0,01 47,20 2p2 3P-4d apo 2-2 
262,289 0 2,51 49,78 2p21D-5d ape 2-2 
262,113 2 2,51 49,81 2p2 1D-5d 1D0 2-2 

261 ,027 4 2,51 50,01 2p2 1D-5d lpo 2-3 
256,506 3 7,48 55,81 2p3 sso-4d sp 2-3 
256,460 3 7,48 55,82 2p3 sso-4d sp 2-2 
256,425 2 7 ,48 55,83 2p3 sso-4d sp 2-1 
255,302 0 0,04 48,62 2p2 3P-5s apo 2--1 
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255,158 1 0,04 48,62 2p2 3P-5s 3po 2-2 
255,044 0 0,01 48,62 2p2 3P-5s 3po 1-2 
253,548 0 2,51 51,41 2p2 1D-6d 1D0 2-2 
248,618 2 0,04 49,90 2p2 3P-5d 3D0 2-3 
248,574 1 0,01 49,90 2p2 3P-5d 3D0 1-2 
248,538 1 0,00 49,90 2p2 3P-5d 3D0 0-1 
248,320 1 2,51 52,44 2p21D-7d 1F" 2-3 
247,080 1 2,51 52,69 2p2 1D-3p' 1po 2-3 
246,265 3 2,51 52,86 2p2 1D-3p' lDo 2-2 
244,049 2 2,51 53,31 2p2 1D-3p' lpo 2-1 
241 ,875 1 7,48 58,73 2p3 sso-5d sp 2-3 
241,819 1 7 ,48 58,73 2p3 sso-5d sp 2-2, 1 
241,037 2 0,04 51,47 2p2 3P-6d 3D0 2-3 
240,979 2 0,04 51,47 2p2 3P-6d 3D0 2-3 
236,710 1 
228,988 0 0,04 54,18 2p2 3P-4p 3So 2-1 
228,893 0 0,01 54,18 2p2 3P-4p 3So 1-1 
226,038 1 0,04 54,89 2p2 3P-4p' 3Do 2-3 

0 IV, ground state 1s2 2s2 2p 2P~12 
Ionization potential 624396,5 cm-t; 77,394 eV 

"-·A I EH, eV EB, eV Transition J 

7004. 06 56,17 57 ,94 3s 2po_3p 2p 3/2-3/2 
6931. 39 56,14 57 ,93 3s 2po_3p 2p 1/2-1/2 
5452, 5 71,33 73,61 4p 2P-4d 2D0 3/2-% 
5426, 5 71 ,31 73,60 4p 2P-4d 2D0 1/2-3/2 
5362,42 59,87 62,18 3p 2D-3d 2D0 5/2-% 
5305,32 15 59,84 62,18 3p 2D-3d 2D0 3/2-3/2 
4823,93 59,36 61 ,93 3p 4P-3d 4D 0 %-3/2 
4813,07 1 59,36 61,94 3p 4P-3d 4D 0 5/2- 5/2 
4800,77 59,35 61 ,93 3p 4P-3d 4D 0 3/2-1/2 
4799,2 10 

4798,25 5 59,36 61,94 3p 4P-3d 4D 0 5/2-7/z 
4794,22 2 59,35 61,93 3p 4P-3d 4D 0 3/z-3/z 
4787,7 3 
4786,4 20 
4783,43 4 59,35 61,94 3p 4P-3d 4D 0 3/2- 5/2 

4779,09 2 59,33 61,93 3p 4P-3d 4D 0 1/2-1 /2 
4772,57 2 59,33 61,93 3p 4P-3d 4D 0 1/z-% 
4568' 5 68,50 71 ,21 5! 2F"-6d 2D sh, 7/2-3/z, 5 /2 
4472. 4 71 ,33 74,10 4p 2P-4d 2 P 0 3/2-% 
4262. 3 67,86 70,76 3p' 2D-3d' 2F0 %-7/2 

3995,17 2 59,36 62,46 3p 4P-3d 4P 0 5/2- 5/2 
3977,10 1 59,36 62,48 3p 4P-3d 4P 0 5/z-% 
3974,66 59,35 62,46 3p 4P-3d 4D 0 3/2- 5/2 
3956,82 59,35 62,48 3p 4P-3d 4P' 3/2-3/2 
3945,29 59,35 62,49 3p 4P-3d 4P 0 3fz-1/2 

3942,14 59,33 62,48 3p 4P-3d 4P 0 1/z-3/2 
3930,63 59,33 62,49 3p 4P-3d 4P 0 1 /2-1/z 
3774,38 58,08 61,37 3p 4D-3d 4F" 7/2-% 
3758,45 0 58,08 61,38 3p 4D-3d 4F0 7/2-7/2 
3755,82 58,06 61,36 3p 4D-3d 4F 0 5/z-3/z 
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3744,73 0 58,06 61,37 3p 4D-3d 4po 5/z-5/z 

3736,78 4 { 58,08 61,40 3p 4D-3d 4F0 7/2-9/2 
58,04 61,36 3p 4D-3d 4F0 3/z-3/2 

3734 3 
3729,03 3 58,06 61,38 3p 4D-3d 4F0 5/2-7/2 
3725,81 2 { 58,04 61 ,37 3p 4D-3d 4F0 3/2-% 

58,03 61,36 3p 4D-3d 4F0 1/z-3/2 
3722 2 
3567 2 
3563,36 2 59,87 63,35 3p2 D-3d 2F0 5/2- 7/2 
3560,42 1 59,84 63,32 3p 2D-3d zpo 3/2-5/2 
3520,9 60,23 63,75 4s 2S-3d 2P 0 1/2-3/2 

3502,2 60,23 63,77 4s 2S-3d 2P 0 1/2-1/2 
3492,24 0 64,30 67,85 3s' 2P 0-3p' 2D 1/2-3/2 
3489,84 1 64,31 67,86 3s' 2P 0-3p' 2D 3/2- 5/2 
3425,57 0 54,42 58,04 3s 4P0 -3p 4D %-3/2 
3413,71 1 48,38 52,01 3p 2P 0 -3d 2D 3/2-3/2 

3411 ,76 4 48,38 52,01 3p 2P 0 -3d 2D 3/2-5/2 
3409,75 2 54,42 58,06 3s 4P 0 -3p 4D 5/2- 5/2 
3405,97 54,39 58,03 3s 4P 0 -3p 4D 3/z-1/2 
3403,58 3 48,37 52,01 3p 2P0 -3d 2D 1/z-3/2 
3396,83 2 54,39 58,04 3s 4P0 -3p 4D 3/z-3/2 

3390,37 54,37 58,03 3s 4P0 -3p 4D 1 /z-1/z 
3385,55 6 54,42 58,08 3s 4P0 -3p 4D 5/2- 7/2 
3381,33 54,37 58,04 3s 4P 0-3p 4D 1/z-3/2 
3381 ,28 4 54,39 58,06 3s 4P0 -3p 4D 3/z-5/2 
3378,09 0 56,17 59,84 3s 2P 0 -3p2 D 3/2-3/2 

3375,50 3 58,79 62,46 3p 4S-3d 4P 0 3/2-5/2 
3371 ,38 4 
3363,46 6 
3362,63 58,79 62,46 3p 4S-3d 4P 0 3/2-3/2 
3354,31 58,79 62,49 3p 4S-3d 4P 0 3/z-1/2 

3349,11 3 56,17 59,87 3s 2P 0 -3p 2D 3/2-5/2 
3348,08 2 56,14 59,84 3s 2P0 -3p 2D 1/z-3/2 
3216,31 58,08 61,94 3p 4D-3d 4D0 7 /z-5/2 
3209,64 3 58,08 61,94 3p 4D-3d 4D0 7/2-7/2 
3199,53 1 58,06 61,93 3p 4D-3d 4D0 5/z-3/z 

3194,75 1 58,06 61,94 3p 4D-3d 4D0 5/2-5/2 
3185,72 0 58,04 61,93 3p 4D-3d 4D0 3/z-3/2 
3180,98 58,04 61,94 3p 4D-3d 4D0 3/z-5/2 
3180,72 0 58,04 61,94 3p 4D-3d 4D0 1/2-1/2 
3177 ,80 0 58,03 61,93 3p 4D-3d 4D0 1/2-3/z 

3071 ,66 5 44,37 48,37 3s 2S-3p 2P0 1/2-1/2 
3063,46 6 44,37 48,38 3s 2S-3p 2P0 1/2-3/2 
3052,54 1 56,17 60,23 3s 2P 0 -4s 2S 3/2-1/2 
3028,04 0 56,14 60,23 3s 2P 0 -4s 2S 1/2-1/2 
2926,14 1 57 ,94 62,18 3p 2P-3d 2D0 3/2-3/2 

2921 ,43 3 57 ,94 62,18 3p 2P-3d 2D 0 3/z- 5/2 
2916,29 2 57,93 62,18 3p 2P-3d 2D0 1/z-3/2 
2836,25 6 54,42 58,79 3s 4P0-3p 4S 5/2-3/z 
2829,18 2 58,08 62,46 3p 4D-3d 4P0 7/2-% 
2816,53 4 58,06 62,46 3p 4D-3d 4P0 5/2-Dfz 

2803,60 2 58,06 62,48 3p 4D-3d 4P0 5/2-3/z 
2787,04 8 { 58,03 62,48 3p 4D-3d 4P 0 1/2-3/2 

58,03 62,49 3p 4D-3d 4P0 3/2-1/z 
2782,46 3 
2781 ,05 7 
2724,01 2 
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2682,41 2 
2677 ,09 2 
2675,34 2 
2663,22 2 
2662,29 2 

2632,78 4 
2620,04 3 
2578,24 4 
2553,61 2 
2538,94 3 

2531 ,76 2 
2529,92 3 
2528,08 2 
2517,40 7 54,42 59,35 3s 4po_3p 4p %-3/z 
2509,23 8 54,42 59,36 3s 4po_3p 4p 5/z-% 

2507,77 7 54,39 59,33 3s 4po_3p 4p 3/z-1/z 
2506,56 3 
2504,70 5 
2504,20 2 
2501 ,84 4 54,39 59,35 3s 4po_3p 4p %-% 

2499,29 6 54,37 59,33 3s 4po_3p 4p 1/z-1/2 
2497,10 3 
2493,75 10 54,39 59,36 3s 4po_3p 4p 3/2- 5/2 
2493,40 7 54,37 59,35 3s 4po-3p 4p 1/2-3/2 
2459,45 3 
2450,06 10 
2449,36 8 
2384,67 1 63,30 68,50 4d 2D-5j 2F 9 3/z, 5/2- 5/z, 7/z 
1343,507 7 22,41 31 ,63 3p2 ZP-2p3 zno 3/2-% 
1342,995 4 22,41 31,64 2p2 ZP-2p3 zno 3/2-3/2 
1338,603 6 22,38 31,64 2p2 ZP-2p3 zno 1/2-3/2 
923,433 4 22,41 35,83 2p2 2p- 2p' 2p0 7'2- y2 
923,353 6 22,41 35,83 2p2 2P-2p3 zpo 3/z-3/2 
921 ,364 5 22,38 35,83 2p2 ZP-2p3 zpo 1/z-1/2 
921 ,301 4 22,38 35,83 2p2 2P-2p3 zpo 1/2-3/2 
802,250 5 20,38 35,83 2p2 2S-2p3 zpo 1/2-1/2 
802,198 6 20,38 35,83 2p2 2S-2p3 zpo 1/z-% 
790,203 16 0,05 15,74 2p zpo_2p2 2D 3/z-5/z 
790,103 13 0,05 15,74 2p zpcr_2pZ 2D 3/2-3/z 
787,710 15 0,00 15,74 2p zpo_2p2 2D 1/z-3/z 
779,997 t; 15,74 31,63 2p2 2p _ Zp3 2pO 72-% 
'/79 ,905 10 15,74 31,63 2p2 ~D-2p3 zDo 5/z-% 
779,821 9 15,74 31,64 2p2 2fl-2pa zno 3/z-3/z 
779,734 6 15,74 31,64 Zp22p_zp'2po %-72 
625,852 14 8,86 28,67 2p2 4P-2p3 4So 5/z-3/z 
625,130 14 8,84 28,67 2p2 4P-2pa 4So 3/2-3/z 
624,617 13 8,82 28,67 2p2 4P-2p3 4So 1/z-3/2 
617,033 7 15,74 35,83 2p2 2D-2p3 zpo 3/z-1/z 
616,933 8 15,74 35,83 2p2 2fl-2p3 zpo 5/2-3/z 
609,829 15 0,05 20,38 2p zpo_2p2 zs 3/z-1/z 
608,395 14 0,05 20,38 2p zpo_2p2 zs 1 /2-1 /z 
555,262 16 0,05 22,38 2p2 po_2p2 zp 3/2-1/2 
554,514 18 0,00 22,41 2p zpo_2p2 zp 3/2-3/2 
554,074 17 0,00 22,38 2p zpo_2p2 zp 1/z-1/2 
553,328 16 0,00 22,41 2p zpo_2p2 zp 1/z-3/z 
471 ,603 0 31,64 57 ,93 2pa zno-3p2P 3/z-1/2 

471 ,273 1 31 ,63 57 ,94 2p3 zno-3p 2p %-% 
442,873 0 20,38 48,37 2p2 2S-3p zpo 1/z-1/z 
442,705 1 20,38 48,38 2p2 2S-3p zpo lfz-3/z 
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399,85 4 
399,71 2 

399,62 2 
399,50 3 
379,919 3 15,74 48,37 2p2 2D-3p2 PQ %-1/2 
379,775 4 15,74 48,38 2p2 2fl-3p 2p0 5/2-3/2 
367,192 2 { 22,38 56,14 2p2 2P-3s 2po 1/2-1/2 

22,41 56,17 2p2 2P-3s 2P 0 3/2-% 
346,688 3 20,38 56,14 2p2 2S-3s 2po 1/2-1/2 
346,372 4 20,38 56,17 2p2 2S-3s 2pa 1/2-3/2 
339,436 0 31,64 68,16 2p3 2Do-3p' 2p 3/2-1/2 
339,330 1 31,63 68,17 2p3 2Do-3p' 2p 5,2_3,2 
327 ,519 0 35,83 73,68 2p3 zpo-4/ 2D 1/2-% 
327,320 1 35,83 73,71 2p3 zpo_4f 2D 3/2-5/2 
321,457 1 35,83 74,40 2p3 2po_3s"' 2fl 1/2, Sfz-3/2-% 
311 ,726 3 22,41 62,18 2p2 2P-3d 2D0 3{2-3/2 
311 ,679 6 22,41 62,18 2p2 2P-3d 2Do 3/2-% 
311,490 5 22,38 62,18 2p2 2P-3d 2D0 1/2-% 
306,882 7 15,74 56,14 2p2 2fl-3s 2po Sfz-1/2 
306,621 8 15,74 56,17 2p2 2D-3s2 po 5/2-3/2 
299,850 4 22,41 63,75 2p2 2P-3d 2po 3/2-3/2 
299,710 2 22,41 63,77 2p2 2P-3d 2po 3/2-1/z 
299,620 2 22,38 63,75 2p2 2P-3d 2po 1/2-3/: 
299,495 3 22,38 63,77 2p3 2P-3d 2po 1/2-1/2 
295,874 2 22,41 64,31 2p2 2P-3s' 2po %-% 
295,140 1 31,64 73,64 2p3 2flo-4/ 2F 3/2-% 
295,051 1 31,63 73,65 2p3 2Do-4/ 2F 5/2-% 
294,853 1 31,64 73,68 2p3 2fl0-4! 2fl %-% 
294,650 1 31,63 73,71 2p3 2Do-4/ 2D %-5/2 
291,203 1 35,83 78,41 2p3 2po_3d" 2D 3/2-% 
291,054 1 35,83 78,43 '2p3 2po_3d" 2D 1/2-% 
289,933 1 31,64 74,40 3p3 2D 0-3s"' 2D 3/2-1/2 
289,898 2 31 ,63 74,40 2p3 2D"'-3s"' 2D %-3/2 
289,590 1 28,67 71 ,48 2p3 4S 0-3s" 4P 3/2-1/2 
289,469 2 28,67 71 ,50 2p3 4S 0 -3s" 4P 3/2-3/2 
289,292 3 28,67 71 ,53 2p3 4So-3s" 4p 3/2-5/2 
285,838 7 20,38 63,75 2p2 2S-3d 2po 1/2-% 
285,714 6 20,38 63,77 2p2 2S-3d 2po 1/2-1/2 
282,213 1 20,38 64,31 2p2 2S-3s' 2po 1/2-3/2 
279,937 11 0,05 44,34 2p 2P 0-3s 2S 3/2-1/2 
279,633 10 0,00 44,34 2p 2P 0-3s 2S 1/2-1/2 
279,456 2 35,83 80,20 2p3 2po_3d"' 2fl 1/2, 3/2-3/2, 5/2 
272,311 6 8,86 54,39 2p2 4P-3s 4po 5/2-3/2 

272,270 6 8,84 54,37 2p2 4P-3s 4po %-1/2 
272 ,174 7 8,84 54,39 2p2 4P-3s 4po %-3/2 
272,125 7 8,86 54,42 2p2 4P-3s 4po %-% 
272,076 6 8,82 54,39 2p2 4P-3s 4po 1/2-3/2 
271,989 6 8,84 54,42 2p2 4P-3s 4po 3/2-% 

269,559 1 35,83 81,82 2p3 2po_3d'" 2S 1f2, s;2_1f2 
266,967 5 15,74. 62,18 2p2 2D-3d 2D0 3/2-3/2 
266,932 6 15,74 62,18 2p2 2D-3d 2D0 %-5/2 
266,729 0 31,64 78,12 2p3 2D0-3d" 2F 3/2-% 
266,690 0 31 ,63 78,12 2p3 2D0-3d'" 2F 5/2-7/2 
265,062 0 31,64 78,42 2p3 2D 0-3d" 2D a;2, 5f2-a;2, % 
260,556 9 15,74 63,32 2p2 2D-3d 2F 0 3/2- 5/2 
260,389 10 15,74 63,35 2p2 2D-3d 2r 5/2-% 
258,207 3 15,74 63,75 2p2 2D-3d 2 po 5/2-3/2 
258,116 2 15,74 63,77 2p2 2D-3d 2po 3/2-1/2 

166 



"'·A I EH, eV E8 , eV Transition J 

255,252 5 15,74 64,31 2p2 2D-3s' 2pa 5,2_3,2 
253,082 7 22,41 71,39 2p2 2P-3d' 2DQ 3/2-% 
252,948 6 22,38 72,12 2p2 2P-3d' 2PQ 1,2_3,2 

252,564 6 { 31,64 80,72 2p3 2Do-3d'" 2p 3/2-% 
31,63 80,72 2p3 2Do-3d"' 2p %-% 

251,148 1 31,63 81,00 2pa 2Do-3d'" 2p 5,2_3,2 

251,114 1 31,64 81,01 2p3 2Do-3d'" 2p 3,2_1,2 
249,365 4 22,41 72,12 2p2 2P-3d' 2po 3/2-% 
249,223 3 22,38 72,12 2p2 2P-3d' 2po 1/2-1/2 
246,563 4 28,67 78,95 3pa 4So-3d" 4p 3/2-% 
246,503 3 28,67 78,97 2p3 4So-3d" 4p 3,2_3,2 

246,465 2 28,67 78,97 2ps 4So-3d" 4p %-1/2 
245,720 1 
242,183 0 22,41 73,60 2p2 2P-4d 2D<l 3,2_3,2 
242,140 3 22,41 73,61 2p2 2P-4d 2Dq 3/2-% 
242,045 2 22,38 73,60 2p2 2P-4d 2DQ 1/2-% 
240,079 1 22,41 74,05 2p2 2P-3p" 28() 3/2_1,2 
239,935 0 22,38 74,05 2p2 2P-3p" 28° 1,2_1,2 
239,592 3 20,38 72,12 2p2 2S-3d' 2po 1,2_1,2• 3J2 
238,573 15 0,05 52,01 2p 2P 0-3d 2D 3/2-% 
238,361 14 0,00 52,01 2p 2po_3d 2D 1/2-% 
236,071 1 8,86 61,38 2p2 4P-3d 4po %-7/2 
234,988 3 15,74 68,50 2p2 2D-5t 2r 5J2, 7/2-% 
233,596 6 8,86 61,94 2p2 4P-3d 4D 0 %-% 
233,561 8 8,86 61,94 2p2 4P-.3d 4D 0 5/2-7/2 
233,521 6 8,84 61,93 2p2 4P-3d 4D 0 3/2-% 
233,495 7 8,84 61,94 2p2 4P-3d 4D 0 3/2-% 
233,457 7 8,82 61,93 2p2 4P-3d 4DQ 1/2-3/2, 1/2 
231,302 7 8,86 62,46 2p2 4P-3d 4po %-% 
231,240 6 8,86 62,48 2p2 4P-3d 4po 5,2_3,2 
231,200 6 8,84 62,46 2p2 4P-3d 4po 3J2-% 
231,144 4 8,84 62,48 2p2 4P-3d 4po %-3/2 
231,101 6 8,84 62,49 2p2 4P-3d 4po %-1/2 
231,070 7 8,82 62,48 2p2 4P-3d 4pQ 1/2-% 
231,031 3 8,82 62,49 2p2 4P-3d 4po 1,2_1,2 
230,755 2 20,38 74,10 2p2 2S-4d 2pa 1,2_3,2 
230,682 1 20,38 74,12 2p2 2S-4d 2po 1/2-1/2 
230,040 0 22,41 76,30 2p2 2P-3p" 2D 0 3/2-5/2 
229,896 0 22,38 76,30 2p2 2P-3p" 2D 0 1/2-3 /2 
225,299 5 15,74 70,76 2p2 2D-3d' 2po 3/2, 5/2-%. 7fz 
223,841 0 15,74 71,12 2p2 2D-4s 2pa 3,2_1,2 
.223,728 0 15,74 71,15 2p2 2D-4s 2po %-3/2 
222,777 4 15,74 71,39 2p2 2D-3d' 2D 0 3,2_3,2 
222,763 5 15,74 71,39 2p2 2D-3d' 2Da 5/2-% 
221,648 4 15,74 71,67 2p2 2D-6f 2r Sfz, 3/2-5/2, 7/2 
221,515 0 20,38 76,34 2p2 2S-3p" 2po 1/2-Sfz, 1/2 
216,960 0 15,74 72,88 2p2 2D-7t 2r %-%. 7/2 
214,290 1 15,74 73,60 2p2 2D-4d 2D0 %-% 
214,249 1 15,74 73,61 2p2 2D-4d 2D 0 %-% 
214,209 4 0,05 57,93 4p 2po_3p 2p %-1/2 
214,155 6 0,05 57 ,94 2p2 po_3p 2p 3/2-3/2 
214,032 5 0,00 57 ,93 2p2 pa 3p 2p 1/2-1/2 
213,978 4 0,00 57,94 2p2 po_3p2 p 1/2-3/2 
213,061 3 15,74 73,93 2p2 2D-4d 2r 3/2-% 
212,974 3 15,74 73,95 2p2 2D-4d 2r 5/2-7/2 
212,578 2 15,74 74,06 2p2 2D-8/ 2r 5J2-%. 7f2 
212,808 0 20,38 78,91 2p2 2S-5d 2po 1/2-1/2, 3/2 
207 ,348 4 0,05 59,84 2p 2po -3p 2fl 3/2-3/2 
207,239 7 0,05 59,87 2p 2pa -3p 2D 3/2- 5/2 
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207,183 6 0,00 59,84 2p 2po_3p 2fl 1/2-3/2 
206,002 1 0,05 60,23 2p 2P 0-4s 2S 3/2-1/2 
205,842 0 0,00 60,23 2p 2P 0-4s 2S 1/2-1/2 
204,996 0 22,41 82,88 2p2 2P-4d' 2D 0 %-5/2 
204,905 0 22,38 82,88 2p2 2P-4d' 2D 0 1/2-3/2 
204,708 0 15,74 76,30 2p2 2D-3p" 2Do 5/2, 3/2-5/2, 3/2 
203,048 5 0,05 61,11 2p 2po_3p 2S %-1/2 

202,891 4 0,00 61,11 2p 2po_3p 2S 1/2-1/2 
201,098 1 8,86 70,51 2p2 4P-4s 4po s;2_3j2 
201 ,073 1 8,84 70,50 2p2 4P-4s 4po 3f2-1j2 
201,022 0 
200,995 2 8,86 70,54 2p2 4P-4s 4po 5/2- 5/2 

200,966 1 8,82 70,51 2p2 4P-4s 4po 1j2_3/2 
200,915 1 8,84 70,54 2p2 4P-4s 4po 3j2_s;2 
200,827 1 15,74 77,47 2p2 2D-3p"' 2pa 
196,435 0 15,74 78,85 2p2 2D-5d 2F" 3/2-5/2 
196,348 0 15,74 78,88 2p2 2D-5d 2F" 5/2-7/2 
196,009 8 0,05 63,30 2p 2P0 -4d 2D 3/2-5/2 
195,863 7 0,00 63,30 2p 2P 0-4d 2D 1/2-3/z 
192,244 3 8,86 73,37 2p2 4P-4d 4D 0 5f2-5j2 
192,206 5 8,86 73,37 2p2 4P-4d 4D 0 5/2-7/2 
192 ,169 4 8,84 73,37 2p2 4P-4d 4D 0 3f2-5j2 

192 ,139 4 8,82 73,37 2p2 4P-4d 4D 0 1/2-3/2 
191 ,752 3 8,86 73,52 2p2 4P-4d 4po 5f2-5j2 
191 ,695 2 8,84 73,52 2p2 4P-4d 4po 3f2-5j2 
191,640 0 8,84 73,52 2p2 4P-4d 4po 3/2-3/2 
191 ,609 2 8,82 73,52 2p2 4P-4d 4po 1/2-5/2 

188,190 0 8,86 74,75 2p2 4P-3p" 4D 0 5/2- 5/2 
188,152 2 8,86 74,75 2p2 4P-3p" 4Do %-7/2 
186,982 0 8,86 75,18 2p2 4P-3p" 4po 5/2-3/2 
186,936 2 8,86 75,18 2p2 4P-3p" 4pa 5/2-Sfz 
186,872 1 8,84 75,18 2p2 4P-3p" 4po 3/2-5/2 

185,544 1 
185,384 0 
183,454 1 8,86 76,44 2p2 4P-3p" 4So 5/2- 5/2 
183,395 1 8,84 76,44 2p2 4P-3p" 4So 3/2-3/2 
183,353 0 8,82 76,44 2p2 4P-3p" 4So 1/2-3/2 

183,139 0 0,05 66,87 2p 2Po__:5s 2S 3/2-1/2 
182,832 4 0,05 67,86 2p 2po_3p' 2fl 3/2- 5/2 
182 '711 3 0,00 67,85 2p 2po_3p' 2D 1/2-3/2 
181,995 4 0,05 68,17 2p 2po_3p' 2p 3f2-3j2 
181 ,876 3 0,00 68,17 2p 2po_3p' 2p 1j2_1J2, 3j2 

181 ,275 5 0,05 68,44 2p 2P0 -5d 2D 3/2-5/2 
181 ,150 4 0,00 68,44 2p 2P 0 -5d 2D 1j2_3j2 
180,481 2 0,05 68,74 2p 2po_3p' 2S 3/2-1/2 
180,351 1 0,00 68,74 2p 2po_3p' 2S 1/2-1/2 
177,808 2 8,86 78,59 2p2 4P-5d 4D 0 5/2- 7/2 

177,761 2 8,84 78,59 2p2 4P-5d 4fl 0 3/2-7/2, 5j2 
177,698 1 8,86 78,63 2p2 4P-5d 4po 6f2-5j2 
177,659 0 8,84 78,63 2p2 4P-5d 4po 3/2- 5/2 
177,598 0 8,82 78,63 2p2 4P-5d 4po 1f2-5j2 
174,220 3 0,05 71 ,21 2p 2P 0 -6d 2D 3f2-5j2 

174,105 2 0,00 71 ,21 2p 2P 0-6d 2D 1/z- 5/z 
173,968 0 0,05 71 ,31 2p 2p0_4p 2p 3/2-1/2 
173,917 2 0,05 71,33 2p 2po_4p 2p a;2_a;2 
173,851 1 0,00 71 ,31 2p 2po_4p 2p 1/2-1/2 
173,803 0 0,00 71 ,33 2p 2po_4p 2p 1/2-3/z 
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171,191 0 0,05 72,47 2p 2po_4p 2D 3/2-3/2 

171 ,121 2 0,05 72,50 2p 2po_4p 2D 3J2-5j2 

171 ,071 2 0,00 72,47 2p .2P0 -4p 2D 1J2-3j2 

170,988 0 8,86 81,37 2p2 4P-6d 4D0 5/2-7/2 
170,940 0 8,84 81,37 2p2 4P-6d 4D0 3/z-7 /2 

167 ,145 0 8,86 83,03 2p2 4P-7d 4D0 %-7/z 
160,141 0 0,05 77 ,92 2p 2po_5p 2p 3f2-3j2 

158,606 1 0,05 78,21 2p 2po_5p 2D 3/z- 5/z 
158,553 0 0,00 78,19 2p 2po_5p 2D 1/z-3fz 
153,162 1 0,00 81,01 2p 2p9_3d'" 2p 

152,355 0 0,05 81,42 2p 2po_4p' 2D 3/2-% 

152,264 0 0,00 81,42 2p 2po_4p' 2D 1/z- 3/z 

0 v, ground state 1s2 2s21S0 

Ionization potential 918702 cm-t; 113,873 eV 

"-· A I EH, eV E 8, eV Transition J 

7437,3 89,61 91,26 4s 3S-4p 3P 0 1-1 
6909,0 85,53 87 ,32 3p 3P-3d 3D 9 2-1 
6878,5 85,53 87 ,33 3p 3P-3d 3D0 2-2 
6830,1 8 85,53 87,34 3p 3P-3d 3D 0 2-3 
6819,4 85,51 87 ,32 3p 3P-3d 3D 9 1-1 
6789,8 85,51 87 ,33 3p 3P-3d 3D 9 1-2 
6766,8 85,49 87 ,32 3p 3P-3d 3D0 0-1 
6328,6 86,43 88,39 3p 1D-3d 1F0 2-3 
5607,51 72,29 74,50 3p 3P0-3d 3D 2-1 
5604,11 72,29 74,50 3p 3P 0-3d 3D 2-2 

5597,90 72,29 74,50 3p 3P0-3d 3D 2-3 
5583,29 72,29 74,50 3p 3P0-3d 8D 1-1 
5579,92 72,28 74,50 3p 3P 0-3d 3D 1-2 
5572,00 72,28 74,50 3p 3P0-3d 3D 0-1 
5473,7 85,53 87,79 3p 3P-3d 3P 0 2-2 

5431,5 85,53 87 ,81 3p 3P-3d 3P0 2-1 
5417,4 85,51 87,79 3p 3P-3d 2P0 1-2 
5376,0 85,51 87 ,81 3p 3P-3d 3P 0 1-1 
5352,1 85,51 87 ,82 3p 3P-3d 3P0 1-0 
5343,3 85,49 87,81 3p 3P-3d 3P 0 0-1 
5114,2 69,59 72,01 3s 1S-3p 1P 0 0-1 
4554,28 0 83,40 86,12 3p 1P-3d 1D 0 1-2 
4522,2 86,43 89,17 3p 1D-3d 1P0 2-1 

4213,2 81,03 83,97 3s 3P 0-3p 3D 2-1 
4178,2 81,03 83,99 3s 3P0-3p 3D 2-2 
4158,76 0 84,82 87,79 3p 3S-3d 3P0 1-2 
4153,2 80,99 83,97 3s 3P0 -3p 3D 1-1 
4135,9 84,82 87,81 3p 3S-3d 3P 0 1-1 

4125,4 80,97 83,97 3s 3P 0-3p 3D 0-1 
4123,90 2 81,03 84,04 3s 3P 0-3p 3D 2-3 
4121,7 84,82 87,82 3p 3S-3d 3P 0 1-0 
4119, 2 80,99 83,99 3s 3P 0-3p 3D 1-2 
3761,6 84,04 87,33 3p 3D-3d 3D 0 3-2 
3747,1 84,04 87,34 3p 3D-3d 3D 0 3-3 
3726,4 83,99 87,32 3p 3D-3d 3D 9 2-1 
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3717,5 83,99 87 ,33 3p 3D-3d 3D0 2-2 
3703,3 83,99 87 ,34 3p 3D-3d 3Dg 2-3 
3702,2 89,17 92,52 3d 1P 0 -4d 1D 1-2 
3699,0 83,97 87 ,32 3p 3D-3d 3D0 1-1 
3690,2 83,97 87 ,32 3p 3D-3d 3D0 1-2 
3298,7 84,04 87 ,79 3p 3D-3d 3P0 3-2 
3275,67 0 81,03 84,82 3s 3P 0-3p 3S 2-1 
3264,7 83,99 87,79 3p 3D-3d 3P 0 2-2 
3249,7 83,99 87 ,81 3p 3D-3d 3P 0 2-1 
3243,6 83,97 87,79 3p 3D-3d 3P0 1-2 
3239,3 80,99 84,82 3s 3P0 -3p as 1-1 
3228,8 83,97 87 ,81 3p 3D-3d 3P 0 1-1 
3222,3 80,97 84,82 3s 3P0 -3p 3S 0-1 
3220,1 83,97 87 ,82 3p 3D-3d 3P 0 1-0 
3144,68 1 72,01 75,95 3p 1r-3d 1D 1-2 
3058,68 0 82,38 86,43 3s 1P0-3p 1D 1-2 
2789,86 3 67 ,83 72,28 3s 3S-3p 3P 0 1-0 
2787 ,03 4 67 ,83 72,28 3s 3S-3p 3P0 1-1 
2781,04 5 67 ,83 72,29 3s 3S-3p 3P 0 1-2 
2769,69 1 81,03 85,51 3s apo_3p sp 2-1 
2755,13 2 81,03 85,53 3s spo_3p sp 2-2 
2752,24 0 80,99 85,49 3s apo_3p ap 1-0 
2743,62 0 80,99 85,51 3s apo_3p sp 1-1 
2731,44 0 80,97 85,51 3s apo_3p ap 0-1 
2729,35 1 80,99 85,53 3s spo_3p ap 1-2 
1371,287 10 19,69 28,73 2p lpo_2p2lfl 1-2 
774,522 7 19,69 35,69 2p 1po-2p2 lS 1-0 
762,001 10 10,24 26,51 2p apo_2p2 ap 2-1 
761 ,130 10 10,20 26,49 2p apo_2p2 ap 1-0 
760,445 12 10,24 26,54 2p apo_2p2 ap 2-2 
760,229 10 10,20 26,51 2p apo_2p2 ap 1-1 
759,440 10 10,18 26,51 2p apo_2p2 ap 0-1 
758,677 10 10,20 26,54 2p apo_2p2 ap 1-2 
712,668 3 10,20 26,54 2p3 po_2p2 3p 1-2 
629,732 15 0,00 19,69 2s2 1S-2p lpo 0-1 
341,391 0 35,69 72,01 2p2 1S-3p lpo 0-1 
286,448 6 28,73 72,01 2p2lfl-3p 1po 2-1 
270,982 0 26,54 72,29 2p2 3P-3p apo 2-2 
265,550 4 35,69 82,38 2p2 1S-3s lpo 0-1 
248,459 6 19,69 69,59 2p 1P 0-3s 1S 1-0 
231,823 7 35,69 89,17 2p2 1S-3d lpo 0-1 
227,688 5 28,73 82,38 2p2 1D-3s lpo 2-1 
227 ,662 4 26,54 80,99 2p2 3P-3s spa 2-1 
227 ,636 5 26,51 80,97 2p2 3P-3s apo 1-0 
227,549 5 26,51 80,99 2p2 3P-3s spa 1-1 
227,510 7 26,54 81,03 2p2 3P-3s .apo 2-2 
227 ,468 5 26,49 SO,!l8 2p2 aP-3s •apo 0-1 
227 ,374 5 26,51 81,03 2p2 aP-3s apo 1-2 
222,235 3 35,69 91,48 2p2 1S-4p 1po 0-1 
220,352 13 19,69 75,95 2p 1P0 -3d 1D 1-2 
216,018 8 28,73 75,95 2p2 1D-3d I flo 2-2 
215,245 9 10,24 67 ,83 2p 3P 0-3s as 2-1 
215,104 8 10,20 67 ,83 2p 3P0-3s as 1-1 
215,034 7 10,18 67,83 2p 3P0-3s as 0-1 
207,794 10 28,73 88,39 2p21D-3d 1F0 2-3 
205,102 3 28,73 89,17 2p2lfl-3d lpo 2-1 
203,935 6 26,54 87,33 2p2 3P-3d ana 2-2 
203,890 8 26,54 87 ,34 2p2 3P-3d 3D0 2-3 
203,851 6 26,51 87 ,32 2p2 3P-3d ano 1-1 
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203,821 7 26,51 87,33 2p2 aP-3d ano 1-2 
203,783 6 26,49 87,32 2p2 aP-3d ano 0-1 
202,393 7 26,54 87,79 2p2 aP-3d apo 2-2 
202,335 5 26,54 87,81 2p2 aP-3d apo 2-1 
202,282 5 26,51 87,79 2p2 aP-3d apo 1-2 
202,226 5 26,51 87,81 2p2 aP-3d apo 1-1 
202,191 5 26,51 87 ,82 2p2 aP-3d apo 1-0 
202,158 5 26,49 87,81 2p2 aP-3d apa 0-1 
198,031 3 
194,593 8 19,69 83,40 2p lpo_3p lp 1-1 
192,906 14 10,24 74,50 2p ap 0 -3d an 2-3 
192,800 13 10,20 74,50 2p ap 0 -3d an 1-2 
192,751 12 10,18 74,50 2p 3P 0 -3d an 0-1 
191,556 2 26,54 91,26 2p2 3P-4p apo 2-1, 2 
191,458 1 26,51 9t ,26 2p2 3P-4p apo 1-0, 1, 2 
191 ,397 0 26,49 91,26 2p2 3P-4p apo 0-1 
185,747 9 19,69 86,43 2p lpo_3p ln 1-2 
185,455 2 35,69 102,19 2p21S-4s lpo 0-1 
182,205 2 19,69 87,73 2p lpo_3p lS 1-0 
178,713 2 35,69 105,07 2p2 1S-4d lpo 0-1 
174,558 2 19,69 90,71 2p 1P 0 -4s 1S 1-0 
172,168 12 0,00 72,01 2s2 1S-3p lpo 0-1 
170,218 5 19,69 92,52 2p 1P 0-4d 1n 1-2 
169,586 0 
169,478 0 
168,077 4 10,24 83,99 2p apo_3p an 2-2 
168,042 4 10,20 83,97 2p apo_3p an 1-1 

{ 10,20 83,99 2p apo_3p an 1-2 
167,991 8 10,24 84,04 2p apo_3p an 2-3 

10,18 83,97 2p apo_3p an 0-1 
166,234 5 10,24 84,82 2p apo_3p as 2-1 
166 ,152 4 10,20 84,82 2p apo_3p as 2-1 
166,113 3 10,18 84,82 2p apo_3p as 0-1 
164,986 2 28,73 103,87 2p21n-4d 1n° 2-2 
164,710 4 10,24 85,51 2p apo_3p ap 2-1 
164,656 6 10,24 85,53 2p apo_3p ap 2-2 
164,628 4 10,20 85,51 2p apo_3p ap 1-1 
164,578 5 10,20 85,53 2p apo_3p ap 1-2 
164,178 2 28 ,7:~ 104,24 2p2 ln-6t lpo 2-3 
162,494 4 28,73 105,02 2p2 1n-4d lpo 2-3 
159,380 4 26,54 104,33 2p2 aP-4d ano 2-3 
159,343 4 26,50 104,31 2p2 aP-4d ano 1-2 
158,926 2 26,54 104,55 2p2 aP-4d apo 2-2 
158,813 1 26,51 104,56 2p2 aP-4d apo 1-1 
156,225 3 10,24 89,59 2pa P 0 -4s as 2-1 
156,158 2 10,20 89,59 2p ap 0 -4s as 1-1 
156,126 1 10,18 89,59 2p ap 0-4s as 0--,-1 
153,948 3 19,69 100,22 2p 1P 0 -5d 1n 1-2 
151,548 6 10,24 92,04 2pa P 0 -4d an 2-3 
151,481 5 10,20 92,04 2p3 P 0 -4d an 1-3, 2, 1 
151 ,449 4 10,18 92,04 2p apo_4d an 0-1 
149,078 2 19,69 102,85 2p lpo_4p 1p 1-1 
'149 ,034 0 28,73 111 ,90 2p2 1n-5d 1n° 2-2 
147 ,261 3 19,69 103,87 2p lpo_4p In 1-2 
146,345 1 19,69 104,40 2p 1P 0-6d 1n 1-2 
144,837 1 26,54 112,14 2p2 aP-5d ano 2-3 
144,802 1 26,50 112,14 2p2 aP-5d ano 1' 0-2' 1 
142,119 0 19,69 106,92 2p 1P 0 -7d 1n 1-2 
140,109 0 10,24 98,72 2p ap 0 -5s as 2-1 
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1., A I EH, eV E 8, eV Transition J 

140,045 0 10,18 98,72 2p 3P 0-5s 3S 1, 0-1 
139,492 0 19,69 2p 1P 0-8d 1D 1-2 
139,025 5 0,00 89,17 2s2 1S-3d 1po 0-1 
138,108 4 10,24 100,00 2p 3P 0-5d 3D 2-3 
138,054 3 10,20 2p 3P 0-5d 3D 1-2 
138,030 2 10,18 2p 3P 0-5d 3D 0-1 
135,523 5 0,00 91,48 2s2 1S-4p 1pa 0-1 
133,521 3 10,24 103,09 2p spo_4p 3D 2-3 
133,395 0 10,24 103,18 2p spo_4p as 2-1 
133,328 0 10,18 103,18 2p spo_4p as 1, 0-1 
132,885 0 10,24 103,54 2p spo_4p sp 2-1 
132,851 2 10,24 103,56 2p spo_4p sp 2-2 
132,800 1 10,18 103,54 2p spo_4p 3p 01 1-1, 2 
131,807 1 10,24 104,29 2p 3P 0 -6d 3D 2-1, 2. 3 
131,750 1 10,20 104,29 2p 3 P 0-6d 3D 0. 1' 2-1' 2' 3 
128,297 0 10,24 106,86 2p 3P 0-7d 3D 2-3 
128,235 0 10,24 106,87 2p 3P 0 -7d 3D 0' 1 ' 2-1 ' 2' :~ 
124,598 3 0,00 99,45 2s2 1S-5p lpo 0-1 
122,372 0 10,24 111 ,54 2p spo_5p 3D 2-3 
122,128 0 10,24 111 ,75 2p spo_5p sp 2-2 

0 VI, ground state 1s2 2s 281;2 

Ionization potential 1113999,5 cm-1; 138,080 eV 

1-, A I 
I EH, eV I E 8, eV I Transition J 

5602 128,02 130,24 7p 2P 0-8s 2S 1 /z, 3 /z-1 /z 
5410 128,11 130,39 7d 2D-8p 2P 0 3/z, 5/z-1/z, 3 / 2 

5298 ,128 ,12 130,46 7j 2F0-8d 2D 5fz, 7 /z-3/z, 5fz 
5292 127 ,57 129,90 7g 2G-8j 2r 
5291 128 '12 130,46 7g 2G etc. -8h 2H 0 etc. 7 /z, 9 /z-9 /z, u /z 
5289 128,12 130,46 If 2 F0-8g 2G etc. 5fz, 7fz-7fz, 9j2 
5279 128,11 130,46 7d 2D-8j 2F0 3/z, 5/z-5/z, '1/z 
5112 128,02 130,46 7p 2 P 0 -8d 2D 1 /z, 3/z-3/z, 5fz 
4751 127,79 130,39 7s 2S-8p 2P 0 1 /z-1 /z, 3fz 
3834,24 1 79,35 82,58 3s 2S-3p 2 P 0 1/z-1/z 
3811,35 2 79,35 82,60 3s 2S-3p 2P 0 1/z- 3/z 
3622 124,36 127 ,79 6p 2P 0-7s 2S 1 /z, 3/z-1/z 
3509 124,49 128,02 6d 2D-7p 2P 0 3/z, 5/z-1/z, 3/z 
3438 124,51 128,11 6j 2r-7d 2D Sfz, 7/z-3/z, 5/z 
3434 124,51 128,12 6g 2 G-7h 2H 0 etc. 7/z to 11 /z-

7 /z to 13/z 
3433 124,51 128 ,12 6j 2r-7g 2G 5/z, %-7/z, 9/z 
3426 124,49 128,12 6d 2D-7f 2r 3/z, 5/z- 5/z, 7/z 
3314 124,36 128,11 6p 2P 0-7d 2D 1 /z, Sfz-3 /z, 5/z 
3068 123,99 128,02 6s 2 S-7p 2P 0 1/z-1/z, 3/z 
1037 ,613 9 0,00 11,95 2s 2S-2p 2P 0 1/z-1/z 
1031,912 10 0,00 12,01 2s 3S-2p 2P 0 1/z-3/z 
519,723 2 83,64 107 ,50 3d 2D-4j 2F0 5/z- 7 /z 
519,610 2 83,64 107 ,50 3d 2D-4j 2F0 3/z- 5/z 
498,431 1 82,60 107 ,48 3p 2P 0-4d 2D s;z-5/z 
498,090 0 82,58 107 ,47 3p 2P 0-4d 2D 1/z- 3/z 
447,840 0 79,35 107 ,03 3s 2S-4p 2P 0 1/z-1/z 
447 ,712 0 79,35 107 ,04 3s 2S-4p 2P 0 1/z-3/z 
184,117 9 12,01 79,35 2p 2P 0-3s 2S 3/z-1/z 
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).,A I EH, eV E 8, eV Transition J 

' 

183,937 8 11,95 79,35 2p 2P0-3s2 S 1/2-1/2 
173,082 13 12,01 83,64 2p 2P0-3d 2D 3/2-% 
172,935 12 11,95 83,64 2p 2P0-3d 2D 1/2-% 
150,124 9 0,00 82,58 2s 2S-3p 2P0 1/2-1/2 
150,088 10 0,00 82,60 2s 2S-3p 2P0 1/2-3/2 
132,312 2 12,01 105,71 2p 2P0-4s 2S 3/2-1/2 
132,219 1 11,95 105,71 2p 2P0-4s 28 1/2-1/2 
129,872 6 12,01 107 ,48 2p 2P0-4d 2D 3/2-6/2 
129,786 5 11,95 107 ,47 2p 2P0-4d 2D 1/2-% 
116,419 2 12,01 118,50 2p 2P0-5d 2D %-% 
116,347 1 11,95 118,50 2p 2P0~5d 2D 1/2-3 /2 
115,824 4 0,00 107 ,04 2s 2S-4p 2P0 1/2-1/2, 3/2 
110,824 1 12,01 124,49 2p 2P 0-6d 2D %-% 
110,220 0 11,95 124,49 2p 2P0-6d 2D 1/2-3/2 
110,148 0 
104,811 2 0,00 118,28 2s 2S-5p 2P0 1/2-1/2, 3/2 

0 VII, ground state 1s2 18 0 

Ionization potential 5963000 cm-I; 739,114 eV 

)., A I EH, eV 
I E 8, eV I Transition J 

128,500 0 568,66 665,14 2p 3P 0-3d 3D 2-3 
128,412 00 568,58 665,14 2p 3P0-3d 3D 1, 0-2, 1 
120,331 00 561,04 664,07 2s 3S-3p 3P0 1-2, 1, 0 
21,804 0,00 568,59 1s2 1S-2p apo 0-1 
21,602 0,00 573,91 1s2 1S-2p lpo 0-1 
18,627 0,00 665,58 1s2 1S-3p lpO 0-1 
17,768 0,00 697,76 fs2 1S-4p lpo 0-1 
17,396 0,00 712,68 1s2 1S-5p lpo 0-1 
17,200 0,00 720,80 1s2 1S-6p lpo 0-1 
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FLUORINE, Z = 9 

F I, ground state 1s22s22p5 2 P¥12 

Ionization potential 140524,5 cm-t; 17,422 eV 

~.A I EH' eV I E 8 , eV I Transition J 

11557 ,t-7 5 14,50 15,58 3p 4D0-4s 4P 7/z-5/2 

11544,65 2 14,58 15,66 3p 2D0-4s 2P 6/2-3/2 

11480,22 1 14,61 15,69 3p 2D0-4s 2P 3/2-1/2 

11473,70 3 14,53 15,61 3p 4D0-4s 4P &f2-3f2 

11414,20 1,5 14,54 15,63 3p 4D0-4s 4P 3/z-1/2 

10940,37 4 14,76 15,90 3p 2P0-3d 2D 1/2-3/z 
10924,81 2,5 14,75 15,88 3p 2P 0-3d 4D 3/z-5/2 

10883,28 2,5 14,75 15,88 3p 2P 0-3d 4D 3/z-% 
10862,31 20 14,75 15,88 3p 2P 0-3d 2D 3/z-5/2 

10769,43 4 14,75 15,90 3p 2P9-3d 2D 3/z-3/2 

10592,28 2 14,76 15,93 3p zpo_3d 2p 1/z-1/2 

10588,71 5 14,76 15,93 3p 2P0-3d 4P 1/z-3/z 
10490,21 1 14,76 15,94 3p 2P0-3d 4F 1/z-3/2 

10431,92 1 14,75 15,93 3p zpo_3d 2p 3/z-1/z 
10426,29 6 14,75 15,93 3p 2P 0-3d 4F Sfz-5/2 

10417,29 7 14,39 15,58 3p 2P 0-3d 4F 3/z-5/2 

10380,84 7 14,76 15,96 3p 2p0_3d 2p 1/z-3/2 

10332,95 2,5 14,75 15,94 3p 2P0-3d 4F 3/z-3/2 

10293,01 3,5 14,68 15,88 3p 4S0-3d 2D 3/z-5/2 

10287,96 1,5 14,68 15,88 3p 2S 0-3d 4D 1/2-3/z 
10285,45 15 14,37 15,58 3p 4P0-4s 4P 5/z-5/z 
10270,75 4 14,40 15,61 3p 4P0-4s 4P 1/z-3/2 

10241,98 4 14,75 15,96 3p 2P0-3d 2F 3/z-5/2 

10226,82 3 14,75 15,96 3p zpo_3d zp 3/2-3/2 

10222,50 2 14,68 15,89 3s 2S 0-3d 4D 1/z-1/2 

10209,57 4 14,68 15,90 3p 4S0-3d 2D 3/z-3/2 

10186,15 5 14,68 15,90 3p 2S 0-3d 2D 1/z-3/2 

10163,50 3 14,39 15,61 3p 4P 0-4s 4P 3/z-3/z 
10087,13 6 14,68 15,91 3p 4S 0-3d 4P 3/z-1/z 
10074,17 1 14,40 15,63 3p 4P0-4s 4P 1/z-1/2 

10064,25 4 14,68 15,91 3p 2S0-3d 4P 1/z-1/z 
10038,03 4 14,37 15,61 3p 4P 0-4s 4P 5/z-3/z 
9970,92 4 14,39 15,63 3p 4P0-4s 4P 3/z-1/z 
9905,65 1,5 14,68 15,93 3p 4S0-3d 2P 3/z-1/2 

9902,65 12 14,68 15,93 3p 4S0-3d 4P 3/z-3/2 

9883,58 8 14,68 15,93 3p 2S0-3d 2P 1/z-1/z 
9822,11 15 14,68 15,94 3p 4S0-3d 4P 3/z-5/2 

9794,80 6 14,68 15,94 3p 2S0-3d 4F 1/z-3/2 

9753,57 1,5 14,61 15,88 3p 2D0-3d 4D 3/2-3/z 
9736,70 9 14,61 15,88 3p 2D0-3d 2D 3/2-5/z 

9734,34 25 14,68 15,96 3p 4S0-3d 2F 3/z-5/2 

9720,57 1 14,68 15,96 3p 4S0-3d 2 P 3/z-3/z 
9699,40 7 14,68 15,96 3p 2S0-3d 2 P 1/z-3/z 
9662,04 12 14,61 15,90 3p 2D0-3d 2D 3/2-3/2 

9574,80 3 14,58 15,88 3p 2D~-3d 4D 5/z-7 /2 

9552,99 0,7 14,58 15,88 3p 2D0-3d 4D 5/z-5/2 

9552,30 0,7 14,61 15,91 3p 2D 0-3d 4P 3/2-1/2 

9505,30 25 14,58 15,88 3p 2D 0-3d 2D 5/2- 5/2 

9433,67 200 14,58 15,90 3p 2D0-3d 2F 5/z-7/z 
9389,47 0,8 14,61 15,93 3p 2D0-3d 2P 3/z-1/z 

9386,75 2,5 14,61 15,93 3p 2D 0-3d 4P 3/z-3/z 
9384,96 40 14,61 15,93 3p 2D0-3d 4F 3/2-5/2 

9314,34 60 14,61 15,94 3p 2D0-3d 4P Sfz-5/2 
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"'·A I EH' eV I EB, eV I Transition J 

9262,69 8 14,55 15,89 3p 4D 0-3d 4D 1/2-1/2 
9244,57 15 14,54 15,88 3p 4D 0-3d 4D %-3/2 
9235,38 50 14,61 15,96 3p 2D 0-3d 2F 3/2-5/2 
9232,85 6 14,55 15,90 3p 4D 0-3d 2D 1/2-% 
9229,40 2,5 14,54 15,88 3p 4D 0-3d 2D %-% 
9223,05 6 14,61 15,96 3p 2D 0-3d 2P 3/z-3/2 
9191,65 10 14,54 15,89 3p 4D 0-3d 4D 3/2-1/z 
9178,68 350 14,58 15,93 3p 2D 0-3d 4F 5/z-7 Ia 
9169,76 3 14,58 15,93 3p 2D 0-3d 4F Sfa-5/z 
9162,33 2 14,54 15,90 3p 4D 0 -3d 2D 3/2-3/z 
9151,78 180 14,53 15,88 3p 4D 0-3d 4D 5/z-5/2 
9132,53 1,4 14,55 15,91 3p 4D 0-3d 4P 1/z-1/a 
9122,63 40 14,53 15,88 3p 4D 0-3d 4D 5/z-3/2 
9107,87 10 14,53 15,88 3p 4D 0-3d 2D 5/2-5/2 
9102,33 50 14,58 15,94 3p 2D 0-3d 4P %-% 
9097,49 3,5 14,58 15,94 3p 2D 0-3d 4F 5/2-3/2 
9042,10 400 14,53 15,90 3p 4D 0-3d 2F 5/2-7/2 
9025,49 350 14,50 15,88 3p 4D 0-3d 4D 7/2-7/2 
9015,19 0,7 14,58 15,96 3p 2D 0-3d 2P 5/z-% 
9006,19 50 14,50 15,88 3p 4D 0-3d 4D 7/2-5/a 
8983,65 3,5 14,55 15,93 3p 4D 0-3d 2P 1/2-1/2 
8981,18 12 14,55 15,93 3p 4D 0-3d 4P 1/2-% 
8963,66 4 14,50 15,88 3p 4D 0-3d 2D 7/z-% 
8936,61 0,7 12,98 14,37 3s 2P-3p 4P0 3/z-5/2 
8916,89 2 14,54 15,93 3p 4D 0 -3d 2P 3/z-1/2 
8914,43 7 14,54 15,93 3p 4D0-3d 4P 3/z-3/2 
8912,78 300 14,54 15,93 3p 4D 0-3d 4F 3/2-5/2 
8910,27 140 14,55 15,94 3p 4D 0-3d 4F 1/2-3/z 
8900,92 1000 14,50 15,90 3p 4D 0 -3d 4F 7/z-9/2 
8899,92 60 14,50 15,90 3p 4D 0-3d 2F 7/2-7/2 
8849,06 70 14,54 15,94 3p 4D 0-3d 4P 3/2-5/2 
8844,502 120 14,54 15,94 3p 4D0-3d 4F 3/a-3/a 
8831,232 100 14,55 15,96 3p 4D 0-3d 2P 1/2-3/z 
8807,582 900 14,53 15,93 3p 4JJ0-3d 4F 5/a-7/z 
8799,36 70 14,53 15,93 3p 4D 0-3d 4F 5/2-5/z 
8792,50 35 17,06 18,47 3p' 2r-3d' 2G 7/z-9fa 
8785,63 14 17,06 18,47 3p' 2r-3d' 2G %-7/z 
8777,73 120 14,54 15,96 3p 4D 0-3d 2F 3/z-% 
8766,61 10 14,54 15,96 3p 4D0-3d 2P 3/z-3/z 
8737,270 140 14,53 15,94 3p 4D 0-3d 4P 5/2-5/a 
8732,80 ,6 14,53 15,94 3p 4D0-3d 4F 5/a-% 
8672,62 35 14,50 15,93 3p 4D 0 -3d 4F 7/z-7/2 
8667,71 1 14,53 15,96 3p 4D0-3d 2F 5/a-Sfa 
8664,63 6 14,50 15,93 3p 4D 0-3d 4F 7/2-5/2 
8656,93 0,8 14,53 15,96 3p 4D0-3d 2P %-% 
8612,58 6 
8606;06 6 
8604,47 1,4 14,50 15,94 3p 4D 0-3d 4P 7/2-5/z 
8537,04 7 14,50 15,96 3p 4D 0-3d 2F 7/2-5/2 
8345,556 120 14,40 15,88 3p 4P0-3d 4D 1/2-3/2 
8302,40 600 14,40 15,89 3p 4P0-3d 4D 1/2-1/z 
8298,581 2000 14,39 15,88 3p 4P0-3d 4D 3J2-s;2 

8278,44 2 14,40 15,90 3p 4P0-3d 2D 1/z-3/2 
8274,615 1500 14,39 15,88 3p 4P0-3d 4D 3/z-3/z 
8262,49 12 14,39 15,88 3p 4P0-3d 2D 3/2-% 
8232,19 500 14,39 15,89 3p 4P0-3d 4D 3/a-1/z 
8230,773 3000 14,37 15,88 3p 4P0-3d 4D 6/z-7/2 
8214,726 2500 14,37 15,88 3p 4 P0-3d 4D 5/2-5/2 
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8208,634 350 14,39 15,90 3p 4po_3d 2D 3/2-3/2 
8197,734 60 14,40 15,91 3p 4P0-3d 4P 1/2-1/2 
8191,241 300 14,37 15,88 3p 4P0-3d 4D 5/2-3/2 
8179,339 600 14,37 15,88 3p 4po_3d 2D %-5/2 

8159,51 300 13,02 14,54 3s 2P-3p 4D 0 1/z-3/2 
8129,26 600 14,39 15,89 3p 4P0-3d 4P 3/z-1/2 
8126,56 350 14,37 15,90 3p 4P0-3d 2D 5/2-3/z 
8077 ,521 350 14,40 15,93 3p 4po_3d 2p 1/z-1/2 
8075,519 900 14,40 15,93 3p 4P0 -3d 4P 1/z-3/z 
8040,931 1000 12,98 14,53 3s 2P-3p 4D0 3/2-5/z 
8018,12 8 14,40 15,94 3p 4P0-3d 4F 1/z-3/z 
8011 ,05 5 14,39 15,93 3p 4po_3d 2p 3/2-1/z 
8009,05 1 14,39 15,93 3p 4P0-3d 4P 3/z-3/2 
8007,79 15 14,39 15,93 3p 4P0-3d 4F 3/z-5/z 

7978,96 5 
7956,32 300 14,39 15,94 3p 4po_3d 4p 3/z-5/z 
7954,09 60 14,40 15,96 3p 4po_3d 2p 1/z-3/z 
7952,66 2 14,39 15,94 3p 4P0-3d 4F 3/z-3/z 
7948,52 40 12,98 14,54 3s 2P0 -3p 4D0 3/z-3/z 
7936,314 350 14,37 15,93 3p 4P0-3d 4F 5/2-7 /z 
7930,93 220 14,37 15,93 3p 4P0-3d 4P 5/z-3/z 
7929,65 4 14,37 15,93 3p 4P0-3d 4F 5/z-5/z 
7898,558 500 14,39 15,96 3p 4P0 -3d 2F 3/z-5/z 
7889,62 8 14,39 15,96 3p 4po_3d 2p 3/z-3/z 
7879,18 300 14,37 15,94 3p 4P0-3d 4P 5/z-5/z 
7875,56 8 14,37 15,94 3p 4P0 -3d 4F 5/z-3/z 
7822,59 80 14,37 15,96 3p 4P 0-3d 2F 5/z-5/z 
7820,79 6 
7813,76 10 14,37 15,96 3p 4po_3d 2p 5/z-3/z 

7800,212 15000 13,02 14,61 3s 2P-3p 2D0 1/z-3/z 
7754,696 18000 12,98 14,58 3s 2P-3p 2D 0 3/z-% 
7607,170 7000 12,98 14,61 3s 2P-3p 2D0 3/z-3/z 
7573,384 5000 12,75 14,39 3s 4P-3p 4P0 1/z-% 
7552,235 5000 12,73 14,37 3s 4P-3p 4P0 3/z-5/z 

7514,919 900 12,75 14,40 3s 4P-3p 4P0 1/z-1/z 
7489,155 2500 13,02 14,68 3s 2P-3p 2S0 1/z-1/z 
7482,723 2200 12,73 14,39 3s 4P-3p 4P0 3/z-3/z 
7476,54 70 13,02 14,68 3s 2P-3p 4S0 1/z-3/z 
7465,645 4000 12,73 14,40 3s 4P-3p 4P0 3/z-1/z 

7398,688 10000 12,70 14,37 3s 4P-3p 4P0 5/z-% 
7331,957 5000 12,70 14,39 3s 4P-3p 4P0 5/z-3/z 
7319,33 6 14,75 16,44 3p 2P0-5s 4P 3/z-5/z 
7314,303 700 15,36 17,06 3s' 2D-3p' 2F0 3/z-5/z 
7313,77 40 15,36 17,06 3s' 2D-3p' 2F0 5/z-% 

7311,019 15000 12,98 14,68 3s 2P-3p 2S0 3/z-1/z 
7309,033 1000 15,36 17,06 3s' 2D-3p' 2F0 5/2-7/z 
7298,98 150 12,98 14,68 3s 2P-3p 4S0 3/2-3/z 
7240,12 2 14,75 16,46 3p 2P0-5s 4P 3/z-3/z 
7202,360 15000 13,02 14,75 3s 2P-3p 2P0 1/z-3/z 

7127 ,890 30000 13,02 14,76 3s 2P-3p 2P0 1/z-1/z 
7109,61 3 14,75 16,49 3p 2po_5s 2p 3/2-3/2 
7037,469 45000 12,98 14,75 3s 2P-3p 2P0 3/z-3/z 
6982,69 1 14,68 16,46 3p 4S0-5s 4P 3/z-3/z 
6971 ,71 1 14,68 16,46 3p 2S0-5s 4P 1/z-3/2 

6966,349 4000 12,98 14,76 3s 2P-3p 2P0 3/2-1/z 
6909,816 6000 12,75 14,54 3s 4P-3p 4D 0 1/z-3/2 
6902,475 15000 12,73 14,53 3s 4P-3p 4D0 3/z-5/z 
6870,215 8000 12,75 14,55 3s 4P-3p 4D0 1/z-1/z 
6856,030 50000 12,70 14,50 3s 4P-3p 4D 0 5/z-7/z 
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6837,74 5 14,75 16,56 3p 2P0-4d 4D 3,2_6,2 

6834,264 9000 12,73 14,54 3s 4P-3p 4D 0 3/2-3/2 
6825,56 15 14,75 16,56 3p 2P 0-4d 2D 3/2-6/2 
6811,67 1 14,75 16,56 3p 2P0-4d 4D %-1/2 
6806,85 10 14,75 16,57 3p 2P0-4d 2D 3/2-% 

6795,528 1500 12,73 14,55 3s 4P-3p 4D0 %-1/2 
6773,984 7000 12,70 14,53 3s 4P-3p 4DQ 6,2_5/2 

6767,007 50 15,36 17,20 3s' 2D-3p' 2D0 %-3/2 
6766,54 5 15,36 17,20 3s' 2D-3p' 2D0 6/2-% 
6763,325 5 15,36 17,20 3s' 2D-3p' 2D0 3/2-% 

6762,934 70 15,36 17,20 3s' 2D-3p' 2D 0 %-6/2 
6741,90 1 14,76 16,60 3p zpo_4d 2p 1,2_1,2 

6737,76 6 14,76 16,60 3p 2P0-4d 4P 1/2-% 
6708,282 400 12,70 14,54 3s 4P-3p 4D0 0/2-% 
6690,481 1800 12,73 14,58 3s 4P-3p 2D0 %-% 

6667 ,00 7 14,75 16,60 3p 2P0-4d 4F 3,2_6,2 

6660,62 12 14,76 16,62 3p 2po_4d 2p 1/2-3/2 
6651,97 0,5 14,75 16,61 3p 2r-4d 4P %-% 
6650,405 400 12,75 14,61 3s 4P-3p 2D0 1/2-3/2 
6649,51 6 14,75 16,61 3p 2P0-4d 4F 3/2-% 

6611,04 5 14,58 16,46 3p 2D0-5s 4P 6,2_3,2 

6609,55 2,5 14,61 16,49 3p 2D0-5s 2P %-3/2 
6607,73 2,5 14,68 16,56 3p 4S 0-4d4D 3f2-s/2 

6604,86 0,6 14,61 16,49 3p 2D0 -5s 4P 3f2-1f2 

6599,725 6 14,75 16,62 3p 2P0 -4d 2F 3,2_5,2 

6596,90 0,8 14,75 16,62 3p 2po_4d 2p 3,2_3,2 

6596,35 8 14,68 16,56 3p 4S0-4d 2D %-5/2 
6589,21 4 14,68 16,56 3p 2S0-4d 4D 1/2-3/2 
6583,36 2 14,68 16,56 3p 4S0-4d 4D 3/2-1/2 
6580,389 300 12,73 14,61 3s 4P-3p 2D0 3f2-s/2 

6578,871 12 14,68 16,57 3p 4S0-4d 2D %-3/2 
6573,61 5 14,68 16,56 3p 2S0-4d 4D 1/2-1/'J. 
6569,694 450 12,70 14,58 3s 4P-3p 2D0 %-0/2 

6569,14 7 14,68 16,57 3p 2S0-4d 2D 1,2_3,2 

6563,59 7 14,68 16,57 3p 4S 0 -4d 4P 3,2_1,2 

6553,93 6 14,68 16,57 3p 2S0-4d 4P 1,2_1,2 

6512,71 12 14,61 16,52 3p 2D0 -5s 2P 3,2_1,2 

6502,08 18 14,58 16,49 3p 2D 0 -5s 2P 5/2-3/2 
6478,45 8 14,53 16,44 3p 4D0-5s 4P 5/2-6/2 
6476,39 7 14,54 16,46 3p 4D0 -5s 4P 3f2-3f2 

6463,50 70 12,70 14,61 3s 4P-3p 2DQ 5,2_3,2 

6457 ,06 0,8 14,68 16,60 3p 4S 0-4d 2P 3,2_1,2 

6453,32 10 14,68 16,60 3p 4S0 -4d 4P 3/2-3/2 
6448,14 0,6 14,68 16,60 3p 4S0-4d 4F 3,2_5/2 

6447 ,69 6 14,68 16,60 3p 2S0-4d 2P 1/2-1/2 

6434,11 15 14,68 16,61 3p 4S0-4d 4P 3/2-6/2 
6422,87 2,5 12,75 14,68 3s 4P-3p 28° 1/2-1/2 
6422,43 7 14,68 16,61 3p 2S0-4d 4F 1/2-% 
6416,31 18 14,53 16,46 3p 4D0-5s 4P 5,2_3,2 

6413,651 8000 12,75 14,68 3s 4P-3p 48° 1,2_3,2 

6405,171 60 14,50 16,44 3p 4D0-5s 4P 7 ,2_5,2 

6385,17 10 14,68 16,62 3p 4S0-4d 2F 3,2_5,2 

6373,33 2 14,68 16,62 3p 2S0-4d 2P 1,2_3,2 

6371,77 2 14,54 16,49 3p 4D 0-5s 2P %-% 
6367,43 10 14,54 16,49 3p 4P0-5s 4P %-1/2 

6365,84 0,8 14,61 16,56 3p 2D0-4d 4D 3,2_3,2 

6363,34 8 14,61 16,56 3p 2D0 -4d 2D 3/2-6/2 
6348,508 10000 12,73 14,68 3s 4P-3p 48° a;2_a;2 
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6314,74 0,8 14,55 16,52 3p 4D0 -5s 2P 1/z-1/z 
6313,61 3 14,53 16,49 3p 4D"-5s 2P 5/z-3/2 

6279,028 9 14,58 16,56 3p 2D"-4d 4D 5/z-7/z 
6263,696 18 14,58 16,56 3p 2D"-4d 2D 5/z-5/2 
6254,690 80 14,58 1~,56 3p 2D"-4d 2F 5/2-7/2 

6239,651 13000 12,70 14,68 3s 4P-3p 4S" 5/z-3/z 
6230,11 3 14,61 16,60 3p 2D"-4d 4P 3/z-3/z 
6225,356 18 14,61 16,60 3p 2D"-4d 4F 3/z-5/2 

6212,249 18 14,61 16,61 3p 2D"-4d 4P %-% 
6210,87 400 12,75 14,75 3s 4P-3p 2P0 1/z-3/2 

6166,628 25 14,61 16,62 3p 2D"-4d 2F 3/z-5/z 
6164,136 1,5 14,61 16,62 3p 2D"-4d 2P 3/z-3/z 
6155,359 1 12,75 14,76 3s 4P-3p 2P0 1/z-1/2 

6152,55 2 14,54 16,56 3p 4D0-4d 4D 3/z-5/z 
6149,76 800 12,73 14,75 3s 4P-3p 2P0 3/z-3/z 
6145,029 8 14,54 16,56 3p 4D"-4d 4D 3/z-3/2 

6133,220 70 14,58 16,60 3p 2D"-4d 4F 5/z-7 /2 

6131,43 1 14,54 16,56 3p 4D"-4d 4D 3/z-1/z 
6129,93 1 14,58 16,60 3p 2D0-4d 4F 5/z-5/2 

6127 ,49 0,6 14,54 16,57 3p 4D"-4d 2D 3/z-3/z 
6117,222 10 14,58 16,61 3p 2D0 -4d 4P 5/z-5/z 
6098,34 25 14,53 16,56 3p 4D0 -4d 4D 5/z-5/2 

6090,902 6 14,53 16,56 3p 4D 0-4d 4D 5/2-3/2 

6088,61 2,5 14,53 16,56 3p 4D"-4d 2D 5/2-5/2 

6080,113 100 14,53 16,56 3p 4JJ0-4d 2F 5/2-7/z 
6052,19 1 14,55 16,60 3p 4D0 -4d 2P 1/z-1/2 

6048,80 1 14,55 16,60 3p 4JJ 0-4d 4P 1/2-3/2 

6047,54 900 12,70 14,75 3s 4P-3p 2P 0 5/2-3/z 
6038,944 18 14,39 16,44 3p 'P0 -5s 4P 3/z-5/z 
6038,04 80 14,50 16,56 3p 4D"-4d 4D 7/z-7/z 
6033,34 8 14,50 16,56 3p 4D"-4d 4JJ 7/z-5/2 

6029,95 20 14,55 16,61 3p 4D0-4d 4F 1/2-3/z 
6021,91 10 14,40 16,46 3p 4P"-5s 4P 1/2-3/z 
6018,47 1 14,54 16,60 3p 4D0 -4d 4P 3/2-3/2 

6015,828 150 14,50 16,56 3p 4D0-4d 4F 7/2-% 

6014,03 40 14,54 16,60 3p 4D"-4d 4F 3/2-5/z 
6001,78 8 14,54 16,61 3p 4D"-4d 4P 3/z-5/z 
5999,753 15 14,54 16,61 3p 4D"-4d 4F 3/z-3/z 
5994,425 50 14,37 16,44 3p 4P0-5s 4P 5/2-5/2 

5986,635 30 14,55 16,62 3p 4D0 -4d 2P 1/z-3/2 
5984,94 1,5 14,39 16,46 3p 4P0 -5s 4P 3/z-3/z 
5969,056 1 14,75 16,82 3p 2P"-6s 4P 3/z-3/2 

5965,28 70 14,53 16,60 3p 4D"-4d 4F Sfz-7/2 

5962,166 3 14,53 16,60 3p 4D"-4d 4F Sfz-5/2 

5959,187 25 14,54 16,62 3p 4D0-4d 2F 3/z-6/z 
5956,87 2 14,54 16,62 3p 4D"-4d 2P 3/z-3/2 

5950,147 12 14,53 16,61 3p 4D"-4d 4P 5/2-5/z 

5941,179 5 14,37 16,46 3p 4P0-5s 4P 5/2-3/2 

5940,697 5 17,06 19,15 3p' 2F"-4d' 2G 7/z-9/2 

5937 ,56 2,5 17,06 19,15 3p' 2F"-4d' 2G 5/2-7/2 

5931,39 6 14,40 16,49 3p 4P"-5s 2P 1/2-3/2 

5927 ,60 1 14,40 16,49 3p 4P"-5s 4P 1/z-1/2 

5903,06 0,8 14,50 16,60 3p 4D"-4d 4F 7/2-7/2 

5891,74 8 14,39 16,49 3p 4P0-5s 4 P 3/z-1/z 
5853,06 2,5 14,37 16,49 3p 4P"-5s 2P 5/z-3/z 
5827,48 0,6 14,75 16,87 3p 2P"-5d 2D 3/z- 5/z 
5785,45 0,5 14,68 16,82 3p 2S"-6s 4P 1/z-3/2 

5734,39 3 14,40 16,56 3p 4P0-4d 4D 1/z-3/2 
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.)722,59 6 14,40 16,56 3p 4P 0-4d 4D 1/2-1/2 
5719,16 1 ,5 14,40 16,57 :1p 4P0-4d 2D 1/2-3/2 
5707 ,62 2 14,40 16,57 3p 4P 0-4d 4P 1/2-1/2 
5707 ,31 25 14,39 16,56 3p 4P 0 -4d 4D 3/2-5/2 
5700,82 25 14,39 16,56 3p 4P 0-4d 4D 3/2- 3/2 
5689,14 18 14,39 16,56 3p 4P0-4d 4D 3/2-1/z 
5685,74 8 14,39 16,57 3p 4P0-4d 2D 3J2-3j2 
5674,39 8 14,39 16,57 3p 4P0-4d 4P 3/2-1/2 
5671,668 90 14,37 16,56 :1p 4po_4d 4LJ 5/z-7 /2 
5667 ,532 40 14,37 16,56 3p 4po_4d 4LJ Sfz-% 
5661 ,106 7 1'*,37 16,56 3p 4P0-4d 4D 5/2-3/z 
5659,15 15 14,37 16,56 3p 4p0_4d 2LJ 5f2-5j2 
5652,601 0,5 14,68 16,87 :3p 4So-5d 2LJ 3/2-3/2 
5646,254 8 14,37 16,57 3p 4P0-4d 2D 5/2-3/2 
5626,93 12 14,40 16,60 3p 4po_4d 2p 1/2-1/2 
5624,06 20 14,40 16,60 3p 4po_4d 4p 1/2-3/2 
5607 ,66 0,5 14,40 16,61 :3p 4po_4d 4p 1/2-3/2 
5591,734 1 14,39 16,60 :3p 4po_4d 4p 3J2-3/2 
5587,888 1 14,39 16,60 3p 4P0-4d 4F 3J2-5j2 
5577 ,33 10 14,39 16,61 3p 4po_4d 4p 3/2-5/2 
5570,216 2,5 14,40 16,62 3p 4po_4d 2p 1J2-3Jz 
5553,53 0,7 14,37 16,60 3p 4po_4d 4p 5J2-3fz 
5552,43 12 '14 ,37 16,60 3p 4P0-4d 4F 5/z-7 /z 
.')546 ,74 0,7 '14 ,68 16,92 :3p 4S 0 -5d 4P 3/z-5/z 
5540,52 18 14,39 16,62 :3p 4po_4d 2p 3/z-5/z 
5539,33 6 14,37 16,61 3p 4P 0-4d 4P Sfz-% 
.5538,61 0,5 { 14,68 16,92 3p 2S 0-5d 4F 1/z-3/z 

14,39 16,62 3p 4P-4d 2P 3/z-3/z 
5534,862 2 14,58 16,82 3p 2[)o-6s 4p 5/z-3/2 
5450,05 1 14,58 16,86 3p 2Do-6s 2p 5/z-3/z 
5412,900 0,6 14,58 16,87 3p 2LJ0-5d 2LJ Sfz-5/z 
5410,15 4 14,58 16,87 3p 2D0-5d 2F 5/z-7 /z 
5397,718 1 14,53 16,82 3p 4D0-6s 4P 5/z-3/z 
.5385,88 0,6 '14,61 16,91 3p 2LJ0-5d 4p 3/z- 5/z 
5381 ,03 0,8 14,61 16,92 3p 2D 0-5d 4P 3/z-5/z 
5370,10 5 14,50 16,81 3p 4D0-6s 4P 7 /z-5/2 
5342,80 1 14,61 16,93 3p 2D 0-5d 2F 3J2-5fz 
5316,98 0,5 14,53 16,86 3p 4D 0 -6s 2P 5/z-3/z 
5315,97 3 14,58 16,91 3p 2D 0 -5d 4F 5Jz-7fz 
.')285 ,57 0,8 14,53 16,87 3p 4D0-5d 4D 5 lz:-5 lz 
;)279,01 12 14,53 16,87 3p 4D0-5d 2F 5/z-7/z 
5244,28 0,8 14,55 16,92 3p 4D 0-5d 4F 1/z-3/z 
5238,69 2 14,50 16,87 :1p 4D0-5d 4D 7/z-7/z 
5230,41 15 14,50 16,87 3p 4D0-5d 4F 7 /z-9/z 
5226 ,9(i 3 14,54 16,91 3p 4D0-5d 4F 3/z- 5/z 

5221,42 0,5 14,54 16,92 3p 4D0-5d 4F 3/z-3/z 
5207 ,96 1 14,55 16,93 3p 4D 0 -5d 2P 1/z-3/2 
.1189,27 4 '14 ,53 16,91 3p 4D 0 -5cl 4F 5/z-7 /z 
5186,41 0,8 14,54 16,93 3p 4D0-Scl 2F 3/z-5/z 
5110,269 1 14,39 16,81 ;{p 4po_6s 4p 3/z-5/z 

.')078,352 3 14,37 16,81 3p 4P0-6s 4P 5f2-5fz 
5040,69 0,6 14,58 17,04 :3p 2D 0-6d 2F 5fz-7 /z 
4989,31 2 14,39 16,87 3p 4P 0 -5d 4D 3/z-5/z 
4986,43 ') " 14,39 16,87 ;{p 4po_5d 4LJ 3/z-3/z .... ,a 

4981 ,54 1 ,5 { 14,61 17,10 3p 2D0-6d 2F 3/z- 5/z 
14,39 16,87 ;)p 4po_5d 4LJ a;2_1fz 

4980,45 0,8 14,39 16,87 3p 4po_5d 2LJ 3/z-3/z 
1960,65 fi 14,37 16,87 3p 4P0-5d 4D s;z--.:.7 /z 
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4958,85 3 14,37 16,87 3p 4P0-5d 4D "lz-% 
4956,01 1 14,37 16,87 3p 4P 0-5d 4D 5/z-3/z 
4955,41 1,5 14,37 16,87 3p 4P0 -5d 2D 5/z-5/z 

4952,20 2,5 14,50 17,00 3p 4D0-7s 4P 7/z-5/z 
4950,16 1 14,37 16,87 3p 4P0 -5d 2D 5/z-3/z 
4930,45 1 14,40 16,91 3p 4po_5d zp 1/z-1/z 
4928,83 2 14,40 16,91 3p 4P0 -5d 4P 1/z-3/z 
4926,67 0,8 14,53 17,04 3p 4D 0-6d 2F 5/z-7/z 

4898,06 1 14,39 16,92 3p 4P0 -5d 4P 3/z-5/z 
4888,37 0,8 14,50 17,04 3p 4D0-6d 4D 7 /z-7 /z 
4884,25 2,5 14,50 17,04 3p 4D0 -6d 4F 7 /z-9/z 
4880,46 0,6 14,54 17,08 :3p 4D0-6d 4F 3/z-5/z 
4874,02 1,5 14,37 16,91 3p 4P 0-5d 4F 5/z-7 /z 

4868,69 0,5 14,37 16,92 3p 4P 0-5d 4P 5/z-5/z 
4866,33 2 14,39 16,93 3p 4P0-5d 2F 3/z-5/z 
4847 ,13 0,5 14,53 17,08 3p 4D 0 -6d 4F 5/z-7 /z 
4703,06 1 14,37 17,00 3p 4P 0-7s 4P %-% 
4697 ,00 0,6 14,50 17,14 3p 4D0-7d 4F 7 /z-9/z 

4645,42 2 14,37 17,04 3p 4P0 -6d 4D 5/z-7 /z 
4644,43 1 14,37 17,04 3p 4P 0-6d 4D 5/z-5/z 
4564,83 0,6 14,39 17,10 3p 4P0 -6d 2F 3/z-5/z 
3992,210 2 12,98 16,09 3s 2P-4p 4D0 3/z-5/z 
3966,14 1,5 12,98 16,11 3s 2P-4p 4D 0 3/z-3/z 

3953,799 2 12,98 16,12 3s 2P-4p 2D0 3/z-5/z 
3948,563 5 13,02 16,16 :3s 2P-4p 2P 0 1/z-3/z 
3934,262 5 12,98 16,13 3s 2P-4p 2D0 3/z-3/z 
3933,11 3 12,98 16,13 3s 2P-4p 2S0 3/z-1/z 
3930,689 8 13,02 16,18 3s 2P-4p 2P0 1/z-1/z 

3898,478 5 12,98 16,16 3s 2P-4p 2P 0 3/z-3/z 
3712,733 0,8 12,73 16,07 3s 4P-4p 4P0 3/z-1/z 
3705,93 1,5 12,70 16,04 3s 4P-4p 4P0 5/z-5/z 
3691,859 2 12,70 16,05 3s 4P-4p 4P0 5/z-3/z 
3690,018 4 12,73 16,09 3s 4P-4p 4D0 3/z-5/z 

3689,40 1 12,75 16,11 3s 4P-4p 4D0 1 f :-l' /z- 12 

3672,85 2,5 12,75 16,12 3s 4P-4p 4D0 1/z-1/z 
:3668,174 12 12,70 16,07 3s 4P-4p 4D 0 5/z-7 /z 
3667,757 4 12,73 16,11 3s 4P-4p 4D0 3/z-3/z 
3661,793 3 12,75 16,13 3s 4P-4p 2D0 1/z-3/z 

3657,187 3 12,73 16,12 3s 4P-4p 2D0 3/z-5/z 
3652,982 1,5 12,70 16,09 3s 4P-4p 4D 0 5/z-5/z 
3651,174 2 12,75 16,14 3s 4P-4p 4S 0 1/z-3/z 
3630,776 1,5 12,75 16,16 3s 4P-4p 2P0 1/z-3/z 
3629,963 4 12,73 16,14 3s 4P-4p 4S0 3/z-3/z 

3620,789 1. 12,70 16,12 3s 4P-4p 2D0 5/z-5/z 
3609,808 1,5 12,73 16,16 3s 4P-4p 2P 0 Sfz-3/z 
36C4,401 2 12,70 16,13 3s 4P-4p 2D0 5/z-3/z 
3594,103 6 12,70 16,14 3s 4P-4p 48° 5/z-3/z 
3574,346 1,5 12,70 16,16 3s 4P-4p 2P0 5/z-3/z 

977,745 100 0,05 12,73 2p5 zpo_3s 4p 1/z-3/z 
976,505 40 0,00 12,70 2p5 2P 0-3s 4P 3/z-5/z 
976,217 100 0,05 12,75 2p5 2P0-3s 4P 1/z-1/z 
973,895 350 0,00 12,73 2p5 zpo_3s 4p 3/z-3/z 
972,401 20 0,00 12,75 2p5 zpo_3s 4p 3/z-1/z 

958,524 500 0,05 12,98 2p5 zpo_3s zp 1/z-3/z 
955,545 750 0,05 13,0::! 2p5 zpo_3s zp 1/z-1/z 
954,825 1000 0,00 12,98 2p5 zpo_3s zp 3/z-% 
951,871 500 0,00 13,02 2p5 zpo-38 2p 3/z-1/z 
809,599 125 0,05 15,36 2p5 zpo __ 3s' 2D 1/z-3/z 
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806,964 150 0,00 15,36 2p5 zpc_~s' 2D 3/2-5/2 

796,982 3 0,05 15,61 2p5 zpo_4s 4p 1/2-3/2 

795,774 2 0,05 15,63 2p5 2po_4s4P 1/2-1/2 

794,417 10 { 0,05 15,66 2p5 2po_4s 2p 1/2-3/2 
0,00 15,61 2p5 2po_4s 4p 3/z-Sfz 

792,536 10 0,05 15,69 2p5 2po_4s 2p 1/2-1/2 
791,875 12 0,00 15,66 2p5 2po_4s 2p 3/2-3/2 
790,006 7 0,00 15,69 2p5 zpo_4s 2p 3/z-1/z 
782,976 5 0,05 15,88 2p5 2 po -:3d 4D 1/z-3/z 
782,575 2 0,05 15,89 2p5 2po_3d 4D 1/z-1/z 
782,378 10 0,05 15,90 2p5 2po_3d 2D 1/2-3/2 

781,654 3 0,05 15,91 2p5 2po_3d 4p 1/2-1/z 
780,713 5 0,00 15,88 2p5 2 P 0-3d 4D 3/2-5/z 
780,519 10 { 0,05 15,93 2p5 2po_3d 2p 1/2-1/z 

0,05 15,93 2p5 2po-~d 4p 1/z- 3/2 
780,390 15 0,00 15,87 2p5 zpo_3d 2D 3/2-5/z 
779,972 2 0,05 15,94 2p5 2po_3d 4F 1/z-3/z 
779,910 5 0,00 15,90 2p5 zpo_3d 2D 3/z-3/z 
779,365 6 0,05 15,96 2p5 2po_3d 2p 1/2-3/z 
779,192 2 0,00 15,91 2p5 2po_3d 4p 3/2-1/z 
778,059 6 { 0,00 15,93 2p5 2pc_3d 2p 3/z-1/z 

0,00 15,93 2p5 2po_3d 4p 3/2-3/z 
777,531 4 0,00 15,94 2p5 2po_3d 4F 3/2-3/z 
777,010 5 0,00 15,96 2p5 2po_3d 2F 3/2-5/z 
776,926 4 0,00 15,96 2p5 2po_3d 2p 3/2-3/2 

755,603 2 0,05 16,46 2p5 2po_5s 4p 1/z-3/2 

754,148 2 { 0,00 16,44 2p5 2po-5s 4p 3/2-5/z 
0,05 16,49 2p5 2po_5s 2p 1/2-3/2 

753,303 4 0,00 16,46 2p5 2po_5s 4p 3/z-3/z 
752,884 4 0,05 16,52 2p5 zpo_5s 2p 1/z-1/2 
751,861 4 0,00 16,49 2p5 zpo_5s 2p 3/z- 3/z 
750,610 3 0,00 16,52 2p5 2po_5s 2p 3/z-1/z 
748,946 3 0,05 16,60 2p5 zpo_4d 4p 1/z- 3/z 
748,709 2 0,05 16,61 2p5 zpo_4d 4F 1/z- 3/z 
748,580 4 0,00 16,56 2p5 2po_4d 2D 3/z-5/z 
748,338 2 0,00 16,57 2p5 zpo_4d 2D 3/z- 3/z 
747,999 2 0,05 16,62 2p5 zpo_4d 2p 1/z-3/z 
746,627 3 0,00 16,60 2p5 zpo_4d 4F 3/z-5/z 
745,767 2 0,00 16,61 2p5 zpo_4d 4F 3/2-3 /z 
736,987 2 0,00 16,82 2p5 zpo_6s 4p 3/z-3/z 
682,581 2 0,05 18,21 2p5 2po_4s' 2D 1/z-3/z 
680,709 2 0,00 18,21 2p5 2po_4s' 2D 3/z-5/2 

F II, ground state fs2 2s2 2p4ap2 

Ionization potential 282190,2 cm-t; 34,985 eV 

1., A EH. eV I 
I 

Transition T<:B, eV i .I 

5589,31 0 33,02 35,24 ;)p" 1S-3d" 1 po 0-1 
5173,16 2 29,71 32,10 2p51po_3p"1D 1-2 
5001,98 3 30,53 33,01 3p' 1D-3d' 1D0 2-2 
4933,25 5 30,53 33,05 3p' 1D-3d' 1F0 2-3 
4859,37 7 26,66 29,21 3s' 1D 0-3p' 1P 2-1 
4738,0 0 26,66 29,28 :~s' 1D"-3p' 3[) 2-1 
4734,37 2 30,53 33,15 ;~p' 1D-3d' lpo 2-1 
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A, A I I J..'w eV i E 8 , eV i Transition J 
i I 

4576,1 0 25,75 28,46 3p 3P-3s" 3P0 2-2 
4447,18 12 28,77 31,56 3d 3D0-4/ ap 3-4, 3, 2 
4446,71 10 28,77 31,56 3d 3D0 -4j ap 2-3, 2 

4446,51 6 28,77 31,56 3d aD 0-4j 3F 1-2 
4417,3 3 
4299,177 10 26,66 29,55 3s' 1D0-3p' 1F 2-3 
4278,89 4 
4277 ,51 6 
4275,21 8 
4246,16 15 28,66 31,58 3d 51J0-4j "F 
4225,12 4 
4207,87 2 28,46 31,41 3s" ap 0 -3p" as 0-1 
4207,442 5 28,46 31,41 3s" 3P0-3p" 3S 1-1 
4207,162 7 28,46 '31 ,41 3s" 3P 0-3p" as 2-1 
4192,62 2 32,10 35,06 3p" 1D-3d" 1D0 2-2 
4126,96 2 30,53 33,54 3p' 1D-4s' 1D 0 2-2 
4119,219 7 26,27 29,28 3s' 3D-3p' 3D 0 1-1 
4118,756 3 26,27 29,28 3s' aD-3p' aDo 1-2 
4117,008 5 26,27 29,28 3s' 3D-3p' 3D 0 2-1 
4116,547 7 26,27 29,28 3s' 3D-3p' 3D 0 2-2 
4112,975 5 26,27 29,28 3s' 3D-3p' 3D 0 3-2 
4112,734 4 26,27 29,28 3s' 3D-3p' 3D 0 2-3 
4109,173 8 26,27 29,28 3s' 3D-3p' 3D0 3-3 
4103,871 7 25,75 28,77 3p 3P-3d 3D 0 2-2 
4103,724 7 25,75 28,77 3p 3P-3d 3D 0 0-1 
4103,525 15 25,75 28,77 3p 3P-3d 3D 0 2-3 
4103,217 5 25,75 28,77 3p 8P-3d 3D 0 1-1 
4103,085 10 25,75 28,77 3p 3P-3d 3D 0 1-2 
4083,919 t:i 32,10 35,14 3p" 1D-3d" 1F" 2-:~ 
4025,495 15 22,67 25,75 3s 3S 0-3p 3P 1-1 
4025,010 10 22,67 25,75 3s 3S 0-3p 3P 1-0 
4024,727 20 22,67 25,75 3s 3S 0-3p 3P 1-2 
3974,791 6 28,46 31,58 3s" spo_3p" 31J 2-3 
3972,670 4 28,46 31,58 3s" 3P"-3p" 3D 1-2 
3972,411 2 28,46 31,58 3s" spo_3p" 31J 2-2 
3972,047 6 28,46 31,58 3s" apo_3p" 31J 0-1 
3971,626 3 28,46 31,58 3s" apo_3p" 31J 1-1 
3952,26 2 32,10 35,24 3p" 11J-3d" lpo 2-1 

3945,65 4 29,78 32,92 3p' 3P-3d' 3D 0 U-1 
3944,33 6 29,77 32,92 3p' :1P-3d' 3D 0 1-2 
3941,52 3 29,77 :-\2,92 3p' 3P-3d' 3Dc 1-1 
3939,03 7 29,77 ::\2,91 3p' 3P-3d' 3D0 2--3 
3935,00 3 29,77 32,92 3p' 3P-3d' 3D0 1-2 

3903,819 4 26,27 29,45 3s' snc-3p' ap 1-2 
3901,955 5 26,27 29,4:-> 3s' sno-3p' ap 2-:-l 
:3901,852 2 26,27 29,45 3s' 3D 0-3p' 3F 2-2 
3898,833 6 26,27 29,45 3s' 3D 0 -3p' 3F 3-4 
3898,725 2 26,27 20,45 3s' 3D 0-3p' 3F 3-3 

3896,66 3 31,90 35,08 3p" 3P-3d" 3P' 2-2 
3896,12 1 31,90 35,08 :3p" 3P-3d" 3P 0 1-1 
3893,04 2 31,90 35,08 3p" 3P-3d" 3P0 1-2 
3851,667 10 21,90 25,12 3s 5S 0-3p 5P 2-1 
3849,987 15 21,90 25,12 3s 5S 0 -3p 5P 2-2 

I 

:3847,086 20 21,90 25,12 3s 5S0-3p 5P 2-:-\ 
3837,68 0,5 28,46 31,69 3s" apo_3p" lp 0-1 
3827,68 0,5 29,77 33,01 3p' 3P-3d' 1D0 1-2 
3818,52 2 29,78 33,02 3p' 3P-3d' 3S0 0-1 
3814,65 4 29,77 33,02 3p' 3P-3d' 3S0 1-1 
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EH, eV I 
. 

A, A I EB' eV I Transition J 

-----

3805,90 5 29,77 33,02 3p' 3P-3d' 38° 2-1 
3801,09 3 29,77 33,03 3p' 3P-3d' 3P 0 1-2 
3798,46 3 29,78 33,04 3p' 3P-3d' 3P 0 0-1 
:1794,60 2 29,77 33,04 3p' 3P-3d' 3P 0 1-1 
3792,40 4 29,77 33,03 3p' 3P-3d' 3P 0 2-2 
3792,12 1 29,77 33,04 3p' 3P-3d' 3P 0 1-0 
3785,97 3 29,77 33,04 3p' 3P-3d' 3P 0 2-1 
3781,63 2 26,27 29,55 3s' 3D 0 -3p' 1F 2-3 
3753,3 0 29,55 32,85 3p' 1F-3d' 3F0 3-3 
3752,36 2 29,55 32,85 3p' 1F-3d' 3F0 3-4 
3739,60 4 29,71 33,02 2pb lpo_3p" lS 1-0 
3710,365 4 29,55 32,89 3p' 1F-3d' 3G0 3-4 
3706,63 0,5 31,89 35,24 3p" 3P-3d" lpo 0-1 
3704,51 8 29,55 32,89 3p' 1F-3d' 1G0 3-4 
3679,67 5 31,69 35,06 3p" 1P-3d" 1D0 1-2 
3668,9 0 29,77 33,15 3p' 3P-3d' 1P 0 1-1 
3656,50 0,5 31,69 35,08 3p" 1P-3d" 3P 0 1-2 
3642,798 7 29,45 32,85 3p' 3F-3d' 3F0 3, 2-2 
3641,985 8 29,45 32,85 3p' 3F-3d' 3F 0 3-3 
3641,011 3 29,45 32,85 3p' 3F-3d' 3F0 3-4 
3640,891 9 29,45 32,85 3p' 3F-3d' 3F 0 4-4 
3608,89 3 28,46 31,89 3s" apo_3p" 3p 1-0 
3607,32 3 28,46 31,90 3s" 3po_3p" ap 0-1 
3606,80 4 28,46 31,90 3s" 3po_3p" 3p 2, 1-1 
3603,72 6 28,46 31,90 3s" apo_3p" 3p 2, 1-2 
3602,85 8 29,45 32,89 :3p' 3F-:~d' 3G0 4-5 
3601,403 7 29,45 32,89 ;ip' 3F-3d' 3G0 3-4 
3598,704 7 29,45 32,89 3p' 3F-3d' 3G0 2-3 
3595,917 ;) 29,45 32,89 3p' 3F-3d' 1G0 3-4 
3590,63 7 31,58 35,03 3p" 3D-3d" 3F0 3-4 
3589,345 6 31,58 35,03 3p" 3D-3d" 3F0 2-3 
3587,980 J 31,58 35,03 3p" 3D-3d" 3F 0 1-2 
3587,42 3 31,58 35,03 3p" 3D-3d" 3F0 3-3 
3587,13 3 31,58 35,03 3p" 3D-3d" 3F0 2-2 
3577 ,23 2 29,55 33,01 3p' 1F-3d' 1D0 3-2 
3574,92 3 29,45 32,91 3p' 1F-3d' 1D0 4, 3, 2-3 
3571,68 3 29,45 32,92 ;{p' 1F-3d' 1D0 3, 2-2 
:3569,47 2 29,45 32,92 3p' 1F-3d' 1D0 2-1 
:~563 ,87 0 31,58 35,06 3p" 3D-3d" 1D 0 1-2 
:3548,5 0,5 31,58 :35,07 3p" 3D-3d" apo 1-0 
:l546,6 () 31,58 :.l5,07 3p" 3JJ-3d" apo 1-1 
3546,06 1 :31,58 35,08 :3p" :lfl-3d" 3P 0 1-2 
3545,5 0,5 31,58 35,07 3p" 3D-3d" 3P 0 2-1 
3544,392 3 26,27 29,77 3s' 3D0-3p I 3p 2-2 
3541,937 13 29,55 33,05 3p' 1F-3d' 1F0 3-3 
3541,765 9 26.77 29,77 :3s' 3D0-3p' ap :3-2 
:3539,45 1 31;58 35,08 3p" 31J-3d" apo 3-2 
3538,474 3 26,27 29,77 3s' 3Do-3p' ap 1-1 
3536,838 7 26,27 29,77 :h' 3D0-3p' ap 2-1 
3535,162 4 26,27 29,78 3s' ano-3p' ap 1-0 
3522,883 6 28,17 31,69 3s" lpo_3p" lp 1-1 
3505,763 4 
3505,614 15 25,12 28,66 :3p 5P-3d 5D 0 3-4 
3505,508 6 25,12 28,66 3p 5P-3d 5D 0 3-3 
3503,095 12 25,12 28,66 3p 5P-3d 0D 0 2-:~ 

3502,954 8 25,12 28,66 3p 5P-3d 5D0 2-2 
3502,859 4 25,12 28,66 :3p 5P-3d 5D0 2-1 
:J501 ,.562 5 2.5,12 28,66 ilp 5P-3d 5D0 l-2 
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3501,487 3 25,12 28,66 3p 5P-3d 5D0 1-1 
3501,416 10 25,12 28,66 3p 5P-3d 5D0 1-0 

3493,215 5 31,69 35,24 3p" 1P-3d" 1P 0 1-1 
3476,2 0 29,28 32,85 3p' 3D-3d' 3F0 3-2 
3475,68 2 29,28 32,85 3p' 3D-3d' 3F0 3-3 
3474,800 7 29,28 32,85 3p' 3D-3d' 3F0 3-4 
3473,621 2 29,28 32,85 3p' 3D-3d' 3F0 2-2 

3473,314 5 29,28 32,85 3p' 3D-3d' 3F0 1-2 
3472,964 6 29,28 32,85 3p' 3D-3d' 3F0 2-3 
3453,8 0 29,45 33,04 3p' 3F-3d' 3P0 3-2 
3442,5 0 29,45 33,05 3p' 3F-3d' 1F0 3-3 
34c.6,57 4 
3433,69 2 29,28 32,89 3p' 3D-3d' 1G0 3-4 
3417,21 4 
3417,02 6 25,75 29,38 3p 3P-4s 3S0 2-1 
3416,80 1 25,75 29,38 3p 3P-4s 3S0 0-1 
3416,58 4 
3416,45 4 25,75 29,38 3p 3P-4s 3S0 1-1 
3414,663 5 29,28 32,91 3p' 3D-3d' 3D0 3-3 
3412,04 2 29,28 32,91 3p' 3D-3d' 3D0 2-3 
3411,66 3 29,28 32,92 3p' 3D-3d' 3D0 3-2 
3410,82 1,5 29,21 32,85 3p' 1P-3d' spa 1-2 

3409,02 3 29,28 32,92 3p' 3D-3d' 3D0 2-2 
3408,68 1,5 29,28 32,92 3p' 3D-3d' 3D0 1-2 
3406,83 1 29,28 32,92 3p' 3D-3d' 3D0 2-1 
3406,56 2 29,28 32,92 3p' 3D-3d' 3D0 1-1 
3405,980 4 

3399,29 3 31,90 35,54 3p" 3P-4s" 3P0 2-2 
3398,78 1 31,90 35,55 3p" 3P-4s" 3P0 2-1 
3396,63 1 31,90 35,54 3p" 3P-4s" 3P0 1-2 
3395,77 1 31,90 35,55 3p" 3P-4s" 3P0 1-0 
3394,22 2 31,89 35,54 3p" 3P-4s" ape 0-1 

3393,40 1 31,41 35,06 3p" 3S-3d" 1D0 1-2 
3379,29 2 31,41 35,07 3p" 3S-3d" 3P0 1-0 
3377,44 4 31,41 35,07 3p" 3S-3d" ape 1-1 
3373,49 5 31,41 35,08 3p" 3S-3d" ape 1-2 
3348,43 0,5 29,21 32,92 3p' 1P-3d' 3D0 1-2 

3346,41 0,5 29,21 32,92 3p' 1P-3d' 3D0 1-1 
3324,13 0,5 29,28 33,01 3p' 3D-3d' 1D0 3-2 
3321,30 2 29,28 33,01 3p' 3D-3d' 1D0 1-2 
3311,63 1 29,28 33,02 3p' 3D-3d' 3S0 2-1 
3303,89 6 29,28 33,03 3p' 3D-3d' 3P0 3-2 

3301,41 3 29,28 33,03 3p' 3D-3d' 3P0 2-2 
3296,56 5 29,28 33,04 3p' 3D-3d' 3P0 2-1 
3296,19 2 29,28 33,04 3p' 3D-3d' 3P 0 1-1 
3294,37 4 29,28 33,04 3p' 3D-3d' ape 1-0 
3264,16 7 29,21 33,01 3p' 1P-3d' 1D0 1-2 

3239,91 0,5 29,21 33,04 3p' 1P-3d' 3P0 1-1 
3238,10 0 29,21 33,04 3p' 1P-3d' 3P0 1-0 
3215,10 0,5 31,69 35,54 3p" 1P-4s" 3P0 1-2 
3214,67 0,5 31,69 35,55 3p" 1P-4s" 3P0 1-1 
3202,740 10 26,66 30,53 3s' 1D0 -3p' 1D 2-2 

3201,17 1 29,28 33,15 3p' 3D-3d' 1P0 1-1 
3162,42 1 26,66 30,58 3s' 1D0 -4p 4P 2-2 
3153,492 6 28,17 32,10 3s" 1P 0 -3p" 1D. 1-2 
3147 ,965 5 29,21 33,15 3p' 1P-3d' tpo 1-1 
3125,73 1 31,58 35,55 3p" 3D-4s" 3P0 1-1, 0 
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3125,59 0,5 31,58 35,54 3p" 3D-4s" 3P0 2-2 
3125,15 1 31,58 35,55 3p" 3D-4s" 3P0 2-1 
3124,19 2 31,58 35,54 3p" 3D-4s" 3P0 3-2 
3120,12 1 29,45 33,42 3p' 3F-4s' 3D0 4-3 
3118,69 0,5 29,45 33,42 3p' 3F-4s' 3D0 3-2 
3117,75 0 29,45 33,42 3p' 3F-4s' 3D0 2-1 
3106,16 4 29,55 33,54 3p' 1F-4s' 1D0 3-2 
3059,960 8 25,12 29,17 3p 5P-4s 08° 3-2 
3058,141 7 25,12 29,17 3p 5P-4s 58° 2-2 
3057,083 6 25,12 29,17 3p 5P-4s 58° 1-2 
2988,45 3 28,66 32,81 3d 6D0-5/ 5F 
2904,61 0 26,27 30,53 3s' 3D 0-3p' 1D 3-2 
2876,49 3 26,27 30,58 3s' 3D0-4p 3P 1-0 
2875,88 2 26,27 30,58 3s' 3D0-4p 3P 1-1 
2874,80 4 26,27 30,58 3s' 3D0-4p 3P 2-1 
2874,22 1 26,27 30,58 3s' 3D0-4p 3P 1-2 
2873,13 2 26,27 30,58 3s' 3D0-4p 3P 2-2 
2871,40 5 26,27 30,58 3s' 3D0-4p 3P 3-2 
2867 ,30 3 29,21 33,54 3p' 1P-4s' 1D 0 1-2 
2739,63 0 30,53 35,06 3p' 1D-3d" 1D 0 2-2 
2692,790 5 30,53 35,14 3p' 1D-3d" 1F0 2-3 
2556,10 4 28,17 33,02 3s" 1P0-3p" 1S 1-0 
2522,5 0 26,66 31,58 3s' 1D0 -3p" 3D 2-3 
2497,72 2 30,58 35,55 4p 3P-4s" 3P0 2-1, 0 
2496,79 1 30,58 35,54 4p 3P-4s" 3P0 1-2 
2466,162 4 26,66 31,69 3s' 1D0-3p" 1P 2-1 
2334,99 0,5 26,27 31,58 3s' 3D0-3p" 3D 2-3 
2334,12 1 26,27 31,58 3s' 3D 0-3p" 3D 2-2 
2333,78 2 26,27 31,58 3s' 3D 0-3p" 3D 3-3 
2329,93 0,5 20,46 25,75 2p5 apo_3p 3p 2-2 
2279,36 3 26,66 32,10 3s' 1D 0-3p" 1D 2-2 
2217,34 5 29,55 35,14 3p' 1F-3d" 1F0 3-3 
1747,40 3 22,67 29,77 3s 3S0-3p' 3P 1-2 
1745,57 2 22,67 29,77 3s 3S 0-3p' 3P 1-1 
1744,86 1 22,67 29,78 3s 3S 0-3p' ap 1-0 
1704,90 0,5 25,75 33,02 3p 8P-3d' 38° 2-1 
608,065 7 0,04 20,46 2p' 3P-2p5 apo 1-2 
607,472 6 0,06 20,47 2p' 3P-2p5 apo 0-1 
606,925 5 0,04 20,47 2p' 3P-2p5 apo 1-1 
606,805 8 0,00 20,46 2p' 3P-2p5 apo 2-2 
606,284 6 0,04 20,49 2p4 3P-2p5 spo 1-0 
605,668 7 0,00 20,47 2p' 3P-2p5 apo 2-1 
548,517 2 5,59 28,17 2p4 1S-3s" lpo 0-1 
548,324 3 0,06 22,67 2p4 3P-3s 38° 0-1 
547,873 4 0,04 22,67 2p4 3P-3s 38° 1-1 

546,846 6 0,00 22,67 2p4 3P-3s 38° 2-1 
514,945 6 2,59 26,66 2p4 1D-3s' 1D0 2-2 
513,649 4 5,59 29,71 2p4 1S-2p5 1po 0-1 
484,600 8 2,59 28,17 2p4 1D-3s" lpo 2-1 
473,021 3 0,06 26,27 2p4 3P-3s' 3D0 0-1 

472,710 5 0,04 26,27 2p4 3P-3s' 3D 0 1-2 
471,990 6 0,00 26,27 2p4 3P-3s' 3D0 2-3 
471,949 3 
457,177 6 2,59 29,71 2p' 1D-3p5 lpo 2-1 
436,563 1 0,06 28,46 2p4 3P-3s" 8P0 0-1 

436,279 2 0,04 28,46 2p4 3P-3s" 3P0 1-2, 1, 0 
435,634 3 0,00 28,46 2p4 3P-3s" 3P0 2-2, 1 
431 ,826 2 0,06 28,77 2p4 3P-3d 3D0 0-1 
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431,545 3 0,04 28,77 2p4 3P-3d 3D0 1-2, 1 
430,909 4 0,00 28,77 2p4 3P-3d 3D0 2-3, 2 
422,012 1 0,00 29,38 2p4 3P-3s 38° 2-1 
417,874 1 5,59 35,24 2p4 1S-3d" lpo 0-1 
407,511 4 2,59 33,01 2p4 1D-3d' 1D0 2-2 
407,053 5 2,59 33,05 2p4 1D-3d' 1F" 2-3 
405,644 4 2,59 33,15 2p41D-3d' lpo 2-1 
400,579 1 2,59 33,54 2p4lfl-3s' lflo 2-2 
393,676 1 0,00 31,49 2p4 3P-4d 3D0 2-3 
380,902 2 2,59 35,14 2p4 1D-3d" lpo 2-2 
376,686 1 0,00 32,91 2p4 3P-3d' 3D0 2-3 
375,928 1 { 0,04 33,02 2p4 3P-3d' 3po 1-0 

0,06 33,04 2p4 3P-3d' apo 0-1 
375,793 1 0,04 33,03 2p4 3P-3d' apo 1-2 
375,718 1 0,04 33,04 2p4 3P-3d' apo 1-1, 0 
375,434 1 0,00 33,02 2p4 3P-3d' 3S0 2-1 
375,300 2 0,00 33,03 2p4 3P-3d' 3po 2-2 
353,421 0 0,00 35,08 2p4 3P-3d" apo 2-2 

F III, ground state 1s2 2s2 2p3 4Sg12 

Ionization potential 505410cm-1 ; 62,659 eV 

EH, eV I 
I 

A., A I E 8 , eV \ Transition .T 

I I 

3436,57 4 44,69 48,29 3p 2po_3d 2p 3/z-3/z 
3426,34 2 44,67 48,29 3p 2po_3d 2p 1/z-3/z 
3411,66 3 44,69 48,32 3p 2po-3d 2p 3/z-1/z 
3401,62 2 44,67 48,32 3p 2po-3d 2p 1/z-1/z 
3372,24 1 44,69 48,36 3p 2P 0-3d 4D 3/z-3/z 

3367,65 1 44,69 48,37 3p 2P0-3d 4D 3/z-1/z 
3358,32 4 50,18 53,87 3s"' 4S 0-3p"' 4P 3/z-5/z 
3357,82 1 44,67 48,37 3p 2po_3d4D 1 /z-1/z 
3355,98 3 50,18 53,88 3s"' 4S0-3p"' 4P 3/z-3/z 
3354,34 2 50,18 53,88 3s"' 4S0-3p'" 4P 3/z-1/z 

3267,202 4 
3264,164 9 
3253,43 2,5 
3213,972 6 40,28 44,13 3s 2P-3p 2D 0 3/z-3/z 
3174,725 10 40,23 44,13 3s 2P-3p 2D0 1/z-3/z 

3174,125 12 40,28 44,18 3s 2P-3p 2D 0 3/z-5/z 
3156,11 0 47 ,65 51,59 3p' 2P0-3d' 2D 3/z-3/z 
3154,387 4 47 ,67 51,60 3p' 2po_3d' 2p 3/z-5/z 
3146,962 8 39,33 43,27 3s 4P-3p 4D0 5/z-5/z 
3145,536 4 39,29 43,23 3s 4P-3p 4D0 3/z-1/z 

3142,777 3 47,65 51,59 3p' 2P0-3d' 2D 1/z-3/z 
3134,208 8 39,29 43,25 3s 4P-3p 4D0 3/z-3/z 
3124,762 8 39,26 43,23 3s 4P-3p 4D 0 1/z-1/z 
3124,18 3 
3121,515 12 39,33 43,30 3s 4P-3p 4D0 5/z-7 lz 

3115,669 10 39,29 43,27 3s 4P-3p 4D 0 3/z-5/z 
3113,579 8 39,26 43,25 3s 4P-3p 4D0 1/z-3/z 
3066,71 2 44,32 48,36 3p 4S 0-3d 4D 3/z-5/z 
3049,139 8 42,65 46,72 3s' 2D-3p' 2P 0 3/z-% 
3048,80 2 42,65 46,72 3s' 2D-3p' 2F 0 5/z-5/z 
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__ ,_ ___________ 
J.., A I EH, eV E 8 , eV I Transition J 

3047,077 4 
3042,808 10 42,65 46,72 3s' 2lJ-3p' zpo 5/3-7/z 
3039,746 6 47,15 51,23 3p' 2lJ0-3d' 2p 3/z-5/z 
3039,254 7 47,14 51 ,22 3p' 2D0-3d' 2F 5/z-7/z 
3034,54 1,5 47,14 51 ,23 3p' 2D 0 -3d' 2F 5/z-5/z 
3003,15 2 53,88 58,01 3p"' 4P-3d"' 4D0 1/z-3/z, 1/z 
3001,920 3 53,88 58,01 3p"' 4P-3d"' 4D 0 3/z-1/z, 3/z, 5j2 
3000,097 4 53,87 58,01 3p"' 4P-3d"' 4D 0 5/z-7/z 
2999,465 6 48,59 52,72 3s"' 6S0-3p"' 6P 5/z- 3/z 
2997 ,513 6 48,59 52,72 3s"' 6S0-3p"' 6P Sfz-5/z 
2997 ,168 6 44,32 48,45 3p 4S0-3d 4P 3/z- 5/z 
2994,273 8 48,59 52,73 3s"' 6S0-3p"' 6P Sfz-7 lz 
2988,45 4 
2:84,479 5 44,32 48,47 3p 4S 0-3d 4P 3/z-3/z 
2983,765 4 
2978,145 4 44,32 48,48 3p 4S 0-3d 4P 3/z-1/z 
2966,89 1 47,67 51,84 3p' zpo_3d' zp 3/z-1/z 
2961,596 5 47 ,67 51,85 3p' zpo_3d' 2p 3/z- 3/z 
2959,666 2 44,32 48,51 3p 4S 0-3d 2P 3/z-5/z 
2955,13 2 47,65 51 ,84 3p' 2po_3d' 2p 1/z-1/z 
2954,37 0,5 49,00 53,20 3d 2lJ-4p 2])0 3/z- 3/z 
2949,91 1,5 47 ,65 51,85 3p' zpo_3d' 2p 1/z- 3/z 
2932,479 8 39,33 43,56 3s 4P-3p 4P0 5/z-3/z 
2920,887 4 46,20 50,45 3s" 2S-3p" 2P 0 1 /z-1 /z 
2920,538 6 46,20 50,45 3s" 2S-3p" 2P0 1/z- 3/z 
2916,335 10 39,33 43,58 3s 4P-3p 4P0 5/z-5/z 
2913,279 8 39,29 43,55 3s 4P-3p 4P0 3/z-1/z 
2905,301 6 39,29 43,56 3s 4P-3p 4P0 3/z-3/z 
2895,458 4 39,26 43,55 3s 4P-3p 4P0 1/z-1/z 
2889,447 8 39,29 43,58 3s 4P-3p 4P0 3/z- 5/z 
2887,559 8 39,26 43,56 3s 4P-3p 4P0 1/z-3/z 
2876,49 3 
2875,87 3 
2874,81 5 
2873,12 4 
2871,40 8 
2869,993 3 44.69 49,00 3p zpo_3d 2]) 3(2-3(2 

2867,30 5 
2865,670 4 44,18 48,51 3p 21J0-3d 2F 5/z- 5/z 
2862,866 6 44,67 49,00 3p 2po_3d 2]) 1/z-3/z 
2860,308 9 44,69 49,02 3p 2po_3d 2]) 3/z-5/z 
2841,7 3 
2835,606 9 44,18 48,55 3p 2])0-:~d zp 5/z-7 /z 
2833,962 8 44.13 48,51 3p 21Jo-3d 2p 3/z- 5/z 
2826,081 5 

2823,77 :~ 
2820,695 4 
2818,302 5 40,28 44,67 3s zpo_3p 2p 3/z-1/z 
2811,422 10 40,28 44,69 3s zpo_3p 2p 3/z-3/z 
2803,97 0,5 48,32 52,74 3d 2P-4p 2S0 1/z-1/z 

2795,500 4 
2794,2 3 
2793,18 2 49,00 53,44 3d 21J-4p 2po 3/z-1/z 
2789,352 3 49,02 53,46 3d 21J-4p 2po 5/z-3/z 
2788,093 20 40,23 44,67 3s 2po_3p 2p 1/z-1/z 

2787,72 2 47,15 51,59 3p' 2D 0 -3d' 2]) 3/z- 3/z 
2787 ,38 0,5 48.29 52,74 3d 2P-4p 28° 3/z-1/z 
2783,30 0 47,14 51 ,59 3p' 2D 0 -3d' 2D 5/z-3 /z 
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l.., A. I l EH, eV I E 8 , eV Transition J 

2781,956 4 47,14 51 ,60 3p' 2D0-3d' 2D 5/2-5/2 
2781,350 5 40,23 44,69 3s 2po_3p 2p 1/2-3/2 
2759,81 5 42,65 47,14 3s' 2D-3p' 2D0 3/2-5/2 
2759,589 10 42,65 47,14 3s' 2D-3p' 2D0 Sfz-5/2 
2756,664 5 46,72 51,22 3p' 2FQ-3d' 2F 7/2-7/2 
2755,556 7 42,65 47,15 3s' 2D-3p' 2D0 3/2-3/2 
2755,307 4 42,65 47,15 3s' 3D-3p' 2D 0 5/2-3/z 

2752,8 1 46,72 51,23 3p' 2F0-3d' 2F 7/2-5/2 
2751 ,8 1 46,72 51,22 3p' 2F0-3d' 2F 5/2-7/2 
2747 ,870 5 46,72 51 ,23 3p' 2F0-3d' 2F 5/2-5/z 
2740,31 1 48,47 52,99 3d 4P-4p 4P 0 3j2_1J2 
2739,11 1 48,48 53,00 3d 4P-4p 4P0 1/2-3/2 

2737 ,954 4 47 ,67 52,19 3p' 2P0-3d' 2S 3/2-1/z 
2733,8 0,5 48,47 53,00 3d 4p0-4p 4p0 3/2-3/z 
2727 ,93 2 47 ,65 52,19 3p' 2P 0 -3d' 2S 1/z-1/2 
2727 ,47 0 48,36 52,90 3d 4D-4p 4D0 5/2-5/z 
2723,25 1 48,45 53,00 3d 4P-4p 4D0 5/2-3/z 
2719,89 1,5 48,47 53,03 3d 4P-4p 4P0 3/2-5/2 
2718,14 1 48,38 52,94 3d 4D-4p 4D0 7/2-7/2 
2709,408 3 48,45 53,03 3d 4P-4p 4P0 5/2-5/2 
2695,45 4 
2677,42 0 48,37 52,99 3d 4D-4p 4P0 1/2-1/z 

2674,54 1 48,36 52,99 3d 4D-4p 4P 0 3/2-1/z 
2668,25 2 48,36 53,00 3d 4D-4p 4P0 5/z-3/z 
2664,390 3 48,38 53,03 3d 4D-4p 4P0 7 /z-5/2 
2656,475 6 52,73 57 ,39 3p"' 6P-3d"' 6D 0 7/z-9/2 
2656,294 3 52,73 57 ,39 3p"' 6P-3d"' 6D 0 7/2-7/z 

2653,757 5 52,72 57 ,39 3p'" 6P-3d"' 6D 0 5/2-7 lz 
2653,491 4 52,72 57 ,39 3p"' 6P-3d"' 6D0 5/z-5/2 
2653,252 2 52,72 57 ,39 3p"' 6 P-3d"' 6D 0 5/z-3/2 
2651,958 3 52,72 57 ,39 3p"' 6P-3d'" 6D0 3/z-5/z 
2651,723 3 52,72 57 ,39 3p'" 6P-3d"' 6D0 3/z-3/z 

2651,550 3 52,72 57,39 3p"' 6P-3d"' 6D 0 3/z-1/z 
2645,5 0 44,32 49,00 3p 4S0-3d 2D 3/2-3/z 
2641,24 2 48,51 53,20 3d 2F-4p zno 5/2-3/z 
2639,47 3 48,55 53,25 3d 2F-4p 2D0 7 /z-5/2 
2639,05 4 47,15 51 ,84 3p' 2D-3d' 2 P 3/z-1/2 

2634,8 0,5 47,15 51,85 3p' 2D0-3d' 2P 3/z-3/2 
2630,93 1 47,14 51,85 3p' 2D0 -3d' 2P 5/z-3/z 
2629,686 8 46,72 51,44 3p' 2F0-3d' 2G 7 /z- 9/z 
2625,000 7 46,72 51,44 3p' 2F0-3d' 2G 5/z-7 lz 
2617,3 1 43,56 48,29 3p 4po_3d 2p sh_a;2 

2613,083 5 43,30 48,04 3p 4D0-3d 4F 7 /z-7 lz 
2610,8 0,5 43,55 48,29 3p 4po_3d 2p 1/z-3/z 
2606,045 5 43,27 48,02 3p 4D0-3d 4F 5/z-5/2 
2602,9 0 43,56 48,32 3p 4po_gd 2p 3/z-1/z 
2600,551 4 43,25 48,01 3p 4D0-3d 4F 3/z-s/z 

2599,230 8 43,30 48,07 3p 4D0-3d 4F 7 /z-9/z 
2596,5 1 43,55 48,32 3p 4po_gd 2p 1/z-1/2 
2595,488 7 43,27 48,04 3p 4D0-3d 4F 5/z-7 /2 
2593,195 6 43,25 48,02 3p 4D0-3d 4F 3/2-Sfz 
2592,804 6 43,23 48,01 3p 4D0-3d 4F 1/z-3/z 

2592,65 1 43,58 48,36 3p 4po_gd4D 5/2-5/2 
2592,43 1 43,58 48,36 3p 4P0-3d 4D 5/z-3/2 
2583,760 7 43,58 48,38 3p 4P0-3d 4D 5/z-7 lz 
2580,031 6 43,56 48,36 3p 4P0-3d 4D 3/z-5/2 
2579,846 3 43,56 48,36 3p 4P0-3d 4D s;2_a/z 
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2577 ,19 2 43,56 48,37 3p 4P 0-3d 4D 3/2-1/2 
2573,596 4 43,55 48,36 3p 4P0-3d 4D 1/2-3/2 
2570,917 4 43,55 48,37 3p 4P0-3d 4D 1/2-1/2 
2562,413 4 44,18 49,02 3p 2D0-3d 2D 5/2-5/2 
2552,29 0 48,01 52,87 3d 4F-4p 4D0 3/z-1/2 
2550,89 1 48,02 52,88 3d 4F-4p 4D0 5/z-3/2 
2549,68 2 48,04 52,90 3d 4F-4p 4D0 7/2-5/2 
2546,23 3 48,07 52,94 3d 4F-4p 4D0 9/z-7 /z 
2544,63 4 44,13 49,00 3p 2D0-3d 2D 3/2-3/2 
2543,4 1 46,72 51,60 3p' 2F0-3d' 2D 7 /z-5/2 
2542,767 6 43,58 48,45 3p 4po_3d 4p 5/z-5/2 
2541,03 1 46,72 51,59 3p' 2F0-3d' 2D 5/z-3/2 
2539,58 00 48,02 52,90 3d 4F-4p 4D 0 5/z-5/2 
2533,644 4 43,58 48,47 3p 4p0_3d 4p 5/z-3/2 
2530,66 2 43,56 48,45 3p 4P 0-3d 4P 3/z-5/2 
2521,590 4 43,56 48,47 3p 4po_3d 4p 3/2-3/z 
2517,07 3 43,56 48,48 3p 4p0_3d 4p 3/2-1/z 
2515,62 4 43,55 48,47 3p 4p0_3d 4p 1/2-3/z 
2511 ,16 1 43,55 48,48 3p 4p0-3d 4p 1/2-1/z 
2492,58 0 43,58 48,55 3p 4po_3d 2p 5/z-7 lz 
2484,360 9 39,33 44,32 3s 4P-3p 4S0 5/z-3/2 
2478,709 6 42,65 47 ,65 3s' 2D-3p' 2P0 3/2-1/2 
2470,48 3 42,65 47 ,67 3s' 2D-3p' 2P0 3/2-3/z 
2470,279 7 42,65 47 ,67 3s' 2D-3p' 2P0 5/2-3/z 
2466,162 4 
2464,834 8 39,29 44,32 3s 4P-3p 4S0 3/z-3/z 
2455,81 0,5 43,25 48,29 3p 4D0-3d 2P 3/2-% 
2452,070 7 :19,29 44,32 3s 4P-3p 4S0 1/z-3/2 
2451,56 4 
2449,5 5 43,30 48,36 3p 4D 0-3d 4D 7 /2-5/z 
2441,622 8 43,30 48,38 3p 4D0-3d 4D 7/2-7/z 
2434,13 6 43,27 48,36 3p 4D0-3d 4D 5/2-% 
2433,95 3 43,27 48,36 3p 4D0-3d 4D 5/z-3/2 
2426,280 4 43,27 48,38 3p 4D0-3d 4D 5/z-7/z 
2422,91 3 43,25 48,36 3p 4D 0-3d 4D 3/z-5/z 
2422,78 4 43,25 48,36 3p 4D0-3d 4D 3/2-3/2 
2420,44 3 43,25 48,37 3p 4D0-3d 4D 3/2-1/z 
2419,36 0,5 48,32 53,44 3d 2P-4p 2P" 1J2-1J2 
2416,05 4 43,23 48,36 3p 4D 0 -3d 4D 1/z-3/2 
2413,69 3 43,23 48,37 3p 4D0-3d 4D 1/2-1/2 
2405,01 4 43,30 48,45 3p 4D0-3d 4P 7 /z-5/2 
2397 ,29 1 48,29 53,46 3d 2P-4p 2P0 3/2-3/2 
2381,99 2 43,27 48,47 3p 4D0-3d 4P 5/z-3/z 
2367,2 1 43,25 48,48 3p 4D0-3d 4P 3/z-1/2 
2298,31 3 

2217,34 5 42,70 48,29 3p 2S0-3d 2P 1/z-3/z 
2206,94 3 42,70 48,32 3p 2S0-3d 2P 1/z-1/2 
658,337 12 0,00 18,83 2p3 'So-2p4 4p 3/2-5/2 
656,878 11 0,00 18,87 2pa 'So-2p4 4p 3/z-3/2 
656,125 10 0,00 18,90 2p3 4So-2p4 'P 3/z-1/2 

630,194 7 6,39 26,06 2p3 2po-2p4 2D 3/2-5/2 
630,131 6 6,39 26,06 2p3 2po-2p4 2D a /2, 1j2-a;2 
567,794 6 4,23 26,06 2pa 2Do-2p4 2D 3/z-5/2 
567,737 9 4,23 26,06 2pa 2Do-2p4 2D 3/2-3/2 
567 ,676 10 4,23 26,06 2pa 2Do-2p4 2D 5/2-5/2 

567 ,629 6 4,23 26,06 2pa 2Do-2p4 2D 5/2-% 
523,661 4 26,06 49,74 2p4 2D-2p5 zpo 5/z-3/z 
522,288 3 26,06 49,80 2p4 2D-2p6 zpo 3/z-1/z 
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"'· A I E 8 , eV I E 8 , eV I Transition .T 

508,384 10 6,39 30,78 2p3 zpo_2p' 2S 3/2, 1/2-1/2 
465,113 10 6,39 33,05 2p3 zpo_2p' zp 3/2, 1/2-3/2 

464,284 9 6,39 33,09 2p3 zpo_2p' zp 312. 1/2-1/2 
430,218 8 4,23 33,05 2p3 zno-2p' zp 3,2_3,2 
430,154 11 4,23 33,05 2p3 zno-2p' 3p %-3/2 
429,511 10 4,23 33,09 2p3 zno-2p4 3p 3,2_1/2 
396,247 1 18,90 50,18 2p4 4P-3s"' 4S 0 1/2-3/2 

395,968 2 18,87 50,18 2p4 4P-3s"' 4S0 3{2_3,2 
395,442 3 18,83 50,18 .2p4 4P-3s"' 4S0 5/2-3/2 
378,603 2 26,06 58,81 2p4 2D-3s1V 2D 0 5,2_5/2 

378,563 1 26,06 58,82 2t 2D-3,JV zno 3,2_3,2 
366,391 6 6,39 40,23 2p zpo_3s zp 8/2. 1/2-1/2 

365,874 7 6,39 40,28 2p3 zpo_3s 2p 3f2. 1{2_3,2 
344,388 6 4,23 40,23 2p3 zno-3s zp 3/2-1/2 
343,931 4 4,23 40,28 2p3 sno-3s zp 3,2_3,2 
343,892 7 4,23 40,28 2p3 3D0-3s zp %-3/2 
341,924 7 6,39 42,65 2p3 zpo-3s' zn 3/2, 1/2-%. 3f2 

322,685 7 4,23 42,65 2p8 2D 0-3s' 2D 3/2-5/2. 8/2 
322,650 8 4,23 42,65 2p3 2D 0-3s' 2D 5/2-5/2. 3/2 
316,998 2 18,90 58,01 2p4 4P-3d"' 4D 0 1/2-3/2, 1/2 
316,823 3 18,87 58,01 2p4 4P-3d"' 4D 0 3{2_5,2 
316,488 4 18,83 58,01 2p4 4P-3d"' 4D 0 5,2_7 /2 

315,748 6 0,00 39,26 2p3 4S 0-3s 4P 3/2-1/2 
315,539 7 0,00 39,29 2ps 'So-3s 'P 3f2-3f2 
315,221 8 0,00 39,33 2p3 'So-3s 4p 3{2_5,2 
311,415 4 6,39 46,20 2p3 zpo_3s" 2S 3/2. 1/2-1/2 
295,886 6 6,39 48,29 2p3 zpo-3d 2p 3/2, 1/2-3/2 

295,710 5 6,39 48,32 2p3 zpo_3d zp 8f2. 1,2_1,2 
295,405 1 6,39 48,36 2p3 2P 0-3d 4D 3/2, 1/2-5/2, 3/2 
295,365 2 6,39 48,37 2p3 zpo_3d 'D 3/2, 1/2-1/2 
290,947 5 6,39 49,00 2p3 zpo_3d 2D 3J2, 1J2-a;2 
290,848 6 6,39 49,02 2p3 spo-3d 2D 3J2-6J2 

281,350 4 4,23 48,29 2p3 zno-3d 2p s;2_a;2 
281,207 3 4,23 48,32 2p3 zno-3d 2p s;2_1J2 
280,905 1 4,23 48,36 2p3 2D 0-3d 4D 5f2. s;2_s;2, 3f2, 1J2 
280,010 6 4,23 48,51 2p8 2D 0-3d 2F 3/2-5/2 
279,692 7 4,23 48,55 2p3 2D 0-3d 2F 6J2-7 /2 

276,895 4 4,23 49,00 2p3 2D 0 -3d 2D s;2_s/2 
276,786 5 4,23 49,02 2p3 8D 0-3d 2D 5J2-5J2 
274,260 6 6,39 51,60 2p3 zpo-3d' 2D 3f2, 1J2-s;2, a;2 
273,207 2 6,39 51,77 2p3 zpo_4s zp 3/2, 1/2-1/2 
272,915 3 6,39 51,82 2p3 zpo_4s 2p %. 1/2-3/2 

272,758 3 6,39 51,84 2p3 zpo_3d' zp 3/2. 1/2-1/2 
272,710 4 6,39 51,85 2p8 zpo_3d' zp 8/2, 1/2-3/2 
270,675 4 6,39 52,19 2p3 zpo_3d' 2S Sf2, 1(2-1{2 
263,807 8 4,23 51,23 2p3 2D 0-3d' 2F 5/2, 3/2-6/2, 7/2 
261,751 6 4,23 51,59 2p3 2D 0-3d' 2D 3f2-3f2 

261,716 7 4,23 51,60 2p3 2D 0 -3d' 2D 5f2-5f2 
260,782 1 4,23 51,77 2p3 zno-4s zp 3/2-1/2 
260,498 3 4,23 51,82 2p8 zno-:-4s zp s;2_a/2 
260,375 3 4,23 51,84 2p3 zno-3d' 2p 3/2-1/2 
260,313 4 4,23 51,85 2p3 zno-3d' 2p 5/2-8/2 

256,890 2 6,39 54,65 2p8 zpo_4s' "D 3/2, 1/2-5/2, 3 /2 
256,673 1 6,39 54,69 2p3 zpo_4d 2p 3/2, 1/2-3/2 
256,525 1 6,39 54,72 2p3 zpo_4d 2p 3f2. 1{2-1/2 
256,360 5 0,00 48,36 2p3 4S0-3d 4D 3/2-5/2, a;2 
255,865 7 0,00 48,45 2p3 4S 0 -3d 4 P 3,2_5/2 
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Â., Ă 1 1 EH, eV 1 E 8, eV! Transition J 

255,772 6 0,00 48,47 2pa 4So-3d 4p a/z-a/z 
255,725 5 0,00 48,48 2pa 4So-3d 4p a/z-1/z 
255,624 1 6,39 54,89 2pa 2po_3d" 2n a/z, 1/z-5/z, a/2 
254,193 3 6,39 55,16 2pa 2po_4d 2n 3/2, 1/2-a/2 
254,162 4 6,39 55,17 2pa 2po_4d 2n 3/2-5/z 
245,860 1 4,23 54,65 2pa 2n°-4s' 2n 5/2, a/2-5/2, 3/2 
245,002 :3 4,23 54,83 2pa 2no-4d 2p 3/2-5/2 
244,768 4 4,23 54,88 2pa 2no-4d 2p 5/2-7 Iz 
244,698 2 4,23 54,89 2p3 2n°-3d" 2n 5/2-5/2 
243,364 1 4,23 55,17 2pa 2n°-4d 2n 5/2, 3/2-5/2, a/2 
240,730 2 6,39 57 ,92 2pa 2po_4d' 2D 3/2, 1/z-Sfz, a/2 
240,550 1 0,00 51,54 2pa 4So-4s 4p 3/z-5/2 
240,233 1 6,39 58,00 2pa 2po_4d' 2p 3/2, 1/2-a/2, 1/2 
231 ,100 3 4,23 57 ,87 2pa zno-4d' 2p 5/z, 3/2-7/2, 5/z 
231,015 2 4,23 57,92 2p3 2n°-4d' 2n 5/z, a/z-5/z, 3/2 
230,117 5 0,00 53,88 2pa 4So-3p"' 4p 3/2-5/2, 3f2. 1;2 
226,166 4 0,00 54,82 2pa 4So-4d 4p 3/z-5/2 
226,091 3 0,00 54,84 2pa 4So-4d 4p 3/z-a/2 
226,051 2 0,00 54,84 2pa 4So-4d 4p 3/z-1/2 
214,865 1 0,00 .57 ,70 2pa 4So-5d 4p 3/2-5/2 
214,804 1 0,00 57,72 2pa 4So-5d 4p a/2-a/z, lj" 

F IV, ground state 1s2 2.<j2 2p2 3 p 0 

Ionization potential 703020 cm-1; 87,157 eV 
-----~--

EH, eV 1 E 8 , eV 1 Î;, ,\ ! i 
i 

I 1 Transition 1 ,} 

1 
-~----~~-~ ----------

3176,08 2 64,45 68,36 3s aP-3p ano 2-3 
3167,74 1 64,41 68,32 3s aP-3p ano 1-2 
2882,99 o 51,72 56,02 3s 3P"-3p an 2-1 
2861,40 2 51,72 56,05 3s 3P 0 -3p an 2-2 
2841,72 2 51,65 56,02 3s 3P 0-3p an 1-1 
2826,13 5 51,72 56,10 3s ap 0-3p an 2-3 
2823,80 3 51,63 56,02 3s ap 0-3p an 0-1 
2820,74 4 51,65 56,05 3s ap 0-3p an 1-2 
2807 ,46 o 62,36 66,77 3s 5P-3p 5no 2-1 
2806,00 1 62,40 66,81 3s 5P-3p 5no 3-3 
2796,80 2 62,36 66,79 3s 5P-3p 5n° 2-2 
2794,26 3 58,23 62,66 3p 1n-3d 1F" 2-3 
2788,56 1 62,33 66,77 3s 5P-3p 5no 1-J 
2785,96 3 62,40 66,84 3s 5P-3p sno 3-4 
2781,18 2 62,36 66,81 3s 5P-3p 5n° 2-3 
2778,03 1 62,33 66,79 3s 5P-3p 5n° 1-2 
2764,60 o 64,45 68,94 3s aP-3p apa 2-1 
2744,51 1 64,45 68,97 3s aP-3p apa 2-2 
2723,25 o 64,39 68,94 3s 3P-3p ape 0-1 
2718,34 o 64,41 68,97 3s aP-3p apa 1-2 

2713,54 o 57,11 61,68 3p aP-3d ano 2-1 
2706,66 1 57,11 61,69 :1p aP-3d ano 2-2 
2695,45 3 57,11 61,71 3p 3P-3d ano 2-3 
2695,03 1 57,08 61,68 :1p aP-3d ano 1-1 
2688,11 2 57 ,08 61,69 3p aP-3d ano 1 •) - ... 
2682,60 1 57,06 61,68 3p aP-3d ano 0-1 
2648,18 o 66,84 71,52 3p 5D0-3d 5F 4-4 
2640,63 1 66,81 71,51 3p 5n°-3d 5F 3-3 

191 



"-·A I I 
Ea. eV I E8 , eV I Transition J 

2635,37 3 66,84 71,55 3p 5D0-3d 5F 4-5 
2634,49 0 66,79 71,49 3p 5D0-3d 5F 2-2 
2630,28 3 66,81 71,52 3p 6D0-3d 5F 3-4 
2626,74 2 66,79 71,51 3p 5D0-3d 6F 2-3 
2625,51 0 {66,76 71,48 3p 5D0-3d 6F 0-1 

66,77 71 ,49 3p 5D0-3d 5F 1-2 
2557,93 2 67 ,31 72,15 3p 6P0-3d 5D 3-4 
2555,59 00 67,28 72,13 3p 6P0-3d 6D 2-1 
2554,47 1 67 ,28 72,13 3p 5P0-3d 5D 2-2 
2551,61 1 67,28 72,14 3p 5P0-3d 5D 2-3 
2548,45 00 67 ,27 72,13 3p 5P0-3d 6D 1-0 
2548,10 0 67 ,27 72,13 3p 5P0-3d 6D 1-1 
2546,98 0 67 ,27 72,13 3p 5P0-3d 5D 1-2 
2536,62 1 62,40 67 ,28 3s 6P-3p opo 3-2 

{62,40 67 ,31 3s 6P-3p spo 3-3 
2523,67 3 62,36 67,27 3s 6P-3p 6P 0 2-1 
2516,27 00 62,36 67 ,28 3s 6P-3p 6P0 2-2 
2515,57 2 51,72 56,64 3s 3P0-3p 3S 2-1 
2515,01 2 57,11 62,04 3p 3P-3d spo 2-2 
2508,31 0 62,33 67 ,27 3s 5P-3p 6P0 1-1 
2503,57 1 62,36 67 ,31 3s 6P-3p spo 2-3 
2501,66 0 57,11 62,06 3p 3P-3d 3P 0 2-1 
2501,10 1 62,33 67,28 3s 6P-3p 5P 0 1-2 
2498,95 0 57 ,08 62,04 3p aP-3d apo 1-2 
2485,79 0 57 ,08 62,06 3p aP-3d 3P0 1-1 
2484,06 1 51,65 56,64 3s ap0-3p as 1-1 
2479,77 0 56,05 61,05 3p aD-3d apo 2-2 
2478,05 1 56,10 61,10 3p 3D-3d ape 3-3 
2475,31 0 57 ,06 62,06 3p aP-3d apo 0-1 
2463,79 2 56,02 61,05 3p 3D-3d 3pe 1-2 
2456,92 5 56,10 61,15 3p 3D-3d ape 3-4 
2451,58 4 56,05 61,10 3p 3D-3d ape 2-3 
2435,62 2 56,02 61,10 3p 3D-3d 1D0 1-2 
2311,83 3 51,72 57 ,08 3s apo_3p ap 2-1 
2298,29 5 51,72 57,11 3s apo_3p ap 2-2 
2297 ,82 2 56,64 62,04 3p 3S-3d 3P 0 1-2 
2294,17 2 51,65 57 ,06 3s apo_3p ap 1-0 
2286,69 1 56,64 62,06 3p 3S-3d 3P 0 1-1 
2285,22 2 51,65 57 ,08 3s apo_3p sp 1-1 
2280,72 0 56,64 62,08 3p 3S-3d 3P0 1-0 
2273,65 2 51,63 57 ,08 3s spo_3p sp 0-1 
2271,97 3 51,65 57,11 3s apo_3p ap 1-2 
2211,07 1 56,10 61,71 3p 3D-3d 3D0 3-3 
2197,36 0 56,05 61,69 3p 3D-3d 3D0 2-2 

2171,44 4 52,52 58,23 3s 1P0 --3p 1D 1-2 
679,217 16 0,08 18,33 2p2 aP-2pa aDo 2-3 
679,003 13 0,08 18,33 2p2 aP-2ps aDo 2-2 
677 ,224 15 0,03 18,33 2p2 aP-2pa aDo 1-2 
677,154 13 0,03 18,34 2p2 aP-2pa aDo 1-1 

676,130 14 0,00 18,34 2p2 3P-2pa aDo 0-1 
577,737 4 21,73 43,18 2p3 apo_2p4 sp 2, 1-2 
576,349 2 21,73 43,24 2p3 apo_2p4 ap 0-1 
576,266 3 21,73 43,24 2p3 apo_2p4 ap 2, 1-1 
575,633 2 21,73 43,26 2p3 apo_2p4 sp 1-0 
572,637 16 0,08 21,73 2p2 3P-2p3 spo 2-2, 1 
571 ,384 15 0,03 21,73 2p2 3P-2pa apo 1-2, 1 
571 ,302 14 0,03 21,73 2pa 3P-2pa apo 1-0 
570,636 14 0,00 21,73 2p2 3P-2p3 spo 0-1 
498,911 4 18,33 43,18 2pa 3D0-2p4 sp 2-2 
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I 

498,790 7 18,33 43,18 2p3 ano-2p' ap 3-2 
497 ,842 4 18,34 43,24 2pa ano-2p' ap 1-1 
497 ,802 6 18,33 43,24 2p3 ano-2p' ap 2-1 
497,363 5 18,34 43,26 2p3 ano-2p4 ap 1-0 
490,997 16 3,13 28,38 2p21D-2pa1Do 2-2 
490,566 13 6,64 31,91 2p2 1S-2pa 1po 0-1 
430,758 15 3,13 31,91 2p2 1D-2pa 1 po 2-1 
420,727 16 0,08 29,54 2p2 aP-2pa aso 2-1 
420,041 15 0,03 29,54 2p2 aP-2p2 aso 1-1 
419,644 14 0,00 29,54 2p2 aP-2pa aso 0-1 
360,635 1 21,73 56,10 2pa apo_3p an 2-3 
355,045 2 21,73 56,64 2pa apo_3p3 S 2, 1-1 
320,192 1 18,34 57 ,06 2p3 ano-3p ap 1-0 
320,004 2 18,33 57 ,08 2p3 ano-3p ap 2, 1-1 
319,695 3 18,33 57,11 2p3 ano-3p ap 3-2 
290,608 2 21,73 64,39 2pa apo_3s ap 1-0 
290,461 2 21,73 64,41 2pa apo_3s ap 0-1 
290,440 3 21,73 64,41 2p3 apo_3s ap 2, 1-1 
290,147 4 21,73 64,45 2pa apo_3s ap 2, 1-2 
288,267 1 29,54 72,55 '2p aso-3d ap 1-2 
279,834 3 28,38 72,68 2pa 1D0-3s' 1D 2-2 
270,225 6 6,64 52,52 2p2 1S-3s lpo 0-1 
269,225 2 18,34 64,39 2p3 sno-3s ap 1-0 
269,076 3 18,33 64,41 2pa ano-3s ap 2, 1-1 
268,817 1 18,33 64,45 2pa ano-3s ap 2-2 
268,785 4 18,33 64,45 2pa sno-3s ap 3-2 
254,595 1 21,73 70,42 2p3 apo_3s' an 2, 1-2 
254,491 2 21,73 70,44 2pa apo_3s' an 2-3 
251,026 10 3,13 52,52 2pa 1D-3s Ipo 2-1 
249,228 1 31,91 81,65 2p31po_3d' lp 1-1 
243,922 4 21,73 72,55 2pa apo_3d ap 2, 1-2 
243,796 3 21,73 72,58 2p3 apo_3d ap 2, 1, 0-1 
243,736 2 21 ,73 72,59 2p3 spo_3d ap 1-0 
240,371 7 0,08 51,65 2p2 aP-3s3 po 2-1 
240,275 7 0,03 51,63 2p2 aP-3s apo 1-0 
240,146 7 0,03 51,65 2p2 3P-3s apo 1-1 
240,079 9 0,08 51,72 2p2 aP-3s apo 2-2 
240,017 7 0,00 51,65 2p2 3P-3s apo 0-1 
239,856 7 0,03 51 ,72 2p2 aP-3s apo 1-2 
238,099 1 18,33 70,41 2pa 3D0 -3s' 3D 2' 1,--1 
238,042 2 21,73 73,81 2p3 apo_3d an 1, 0-1 
238,012 3 e1,73 73,82 2pa apo_3d sn 2, 1-2 

18,33 70,42 2pa an°-3s' an 2-2 
237 ,955 4 21,73 73,88 2pa apo_3d 3D 2-3 
237,913 3 18,33 70,44 2pa 3D 0-3s' 3D 3-3 
233,526 4 9,24 62,33 2p3 sso-3s 5p 2-1 
233,393 5 9,24 62,36 2p3 sso-3s 5p 2-2 
233,297 2 28,38 81,52 2p31Do-3d' lp 2-3 
233,222 6 9,24 62,40 2p3 sso-3s 5p 2-3 
233,159 2 28,38 81,55 2p3 1D 0-3d' 1D 2-2 
229,261 2 
228,645 1 18,33 72,55 2p3 3D0-3d 3p 3-2 
227,211 4 18,34 72,90 2p3 sno-3d ap 1-2 
227 ,101 5 18,33 72,93 2p3 3D0-3d·3F 2-3 
227 ,079 3 18,33 72,93 2pa ano-3d ap 3-3 
226,944 6 18,33 72,96 2p3 3D0-3d ap 3-4 
223,497 1 18,34 73,81 2p3 3D 0-3d an 2, 1-1 
223,456 2 18,33 73,82 2p3 3D0-3d 3D. 2-2 
223,394 3 18,33 73,83 2p3 3D0~3d 3D 3-3 
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220,765 7 6,64 62,80 2p21S-3d lpo 0-1 
214,062 7 3,13 61,05 2p21D-3d spo 2-2 
213,848 7 3,13 61,10 2p2 1D-3d 1D0 2-2 
210,547 1 21,73 80,61 2p3 spo_3d sn 1, 0-2, 1 
210,480 1 21,73 80,63 2p3 spo_3d' sn 2-2 
208,549 2 21,73 81,17 2p3 spo_3d' ss 2, 1, 0-1 
208,254 9 3,13 62,66 2p2 1D3-3d lpo 2-3 
203,152 1 0,08 61,10 2p2 3P-3d spo 2-3 
201,465 4 18,33 79,87 2p3 sno-3d' Sp 3, 2, 1-4, 3, 2 
201,222 6 0,08 61,69 2p2 3P-3d 3D0 2-2 
201,160 8 0,08 61,71 2p2 3P-3d 3D0 2-3 
201,101 6 0,03 61,68 2p2 3P-3d 3D0 1-1 

201,063 7 0,03 61,69 2p2 3P-3d 3D0 1-2 
201,011 6 0,00 61,68 2p2 3P-3d 3D0 0-1 
200,089 7 0,08 62,04 2p2 3P-3d spo 2-2 
200,001 5 0,08 62,06 2p2 3P-3d spo 2-1 
199,934 5 0,03 62,04 2p2 3P-3d spo 1-2 

199,849 5 0,03 62,06 2p2 3P-3d spo 1-1 
199,804 5 0,03 62,08 2p2 3P-3d spo 1-0 
199,761 5 0,00 62,06 2p2 3P-3d spo 0-1 
199,607 1 18,33 80,44 2p3 sno-3d' sp 3-2 
199,086 3 18,31 80,61 2p3 3D0-3d' 3D 2, 1-2, 1 

199,004 3 18,33 80,63 2p3 3D0-3d' 3D 3-3 
197,108 2 9,24 72,14 2p3 5S0-3d 5D 2-3, 2 
196,968 1 6,64 69,58 2p2 1S-4s tpo 0-1 
196,448 6 9,24 72,35 2p3 sso-3d 5p 2-3 
196,390 5 9,24 72,37 2ps 5So-3d sp 2-2 

196,351 4 9,24 72,38 2p3 sso-3d sp 2-1 
188,758 1 18,33 84,04 2p3 sno-4d 3p 2-3 
188,656 2 18,33 84,00 2p3 sno-4d sp 3-4 
187,916 1 18,33 84,32 2p3 3D0 -4d 3D 3-3 
187,240 3 0,08 66,29 2p2 sP-3p sso 2-1 

187,105 2 0,03 66,29 2p2 aP-3p sso 1-1 
186,558 1 3,13 69,58 2p21D-4s lpo 2-1 
185,484 3 6,64 73,48 2p2 1S-4d lpo 0-1 
181,655 2 0,08 68,32 2p.z 3P-3p sno 2-2 
181,571 4 0,08 68,36 2p2 sP-3p sno 2-3 

181,521 4 {0,03 68,32 2p2 sP-3p sno 1-2 
0,00 68,30 2p2 sP-3p sno 0-1 

179,943 2 0,08 68,97 2p2 3P-3p spo 2-2 

179,827 1 {0,00 68,94 2p2 3P-3p spo 0-1 
0,03 68,97 2p2 3P-3p spo 1-2 

178,805 1 0,08 69,41 2p2 3P-4s spo 2-1 
178,724 1 0,03 69,40 2p2 SP-4s spo 1-0 

178,670 3 {0,08 69,46 2p2 3P-4s spo 2-2 
0,03 69,41 2p2 3P-4s spo 1-1 

178,540 1 0,03 69,46 2p2 3P-4s spo 1-2 
178,126 1 3,13 72,73 2p2 3D-4d spo 2-2 
177,971 2 3,13 72,79 2p2 1D-4d 1D0 2-2 
176,367 4 3,13 73,42 2p2 1D-4d lpo 2-3 

171,066 3 3,13 75,60 2pa 1D-3p' lpo 2-3 
170,187 2 3,13 75,98 2p21D-3p'1Do 2-2 
169,839 3 0,08 73,07 2p2 3P-4d 3D0 2-3 
169,790 3 0,03 73,06 2p2 3P-4d sno 1-2 
169,748 2 0,00 73,04 2p2 3P-4d 3D0 0-1 

169,661 2 0,08 73,15 2p2 3P-4d spo 2-2 
169,610 1 0,08 73,17 2p2 3P-4d spo 2-1 
169,502 2 0,03 73,17 2p2 3P-4d spo 1-1 
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169,481 
169,166 
168,450 
166,499 
166,444 
164,612 
158,925 
158,601 
151,005 
150,977 

I 

1 
2 

2 
2 
2 
2 
1 

1 
1 
1 

0,03 
18,33 
3,13 
9,24 
9,24 
3,13 
3,13 
0,08 
0,08 

E 8 , eV I 
! 

73,18 
91,62 
76,73 
83,70 
83,72 
78,44 
81,14 
78,25 
82,18 

Transition 

2p2 ~P-4d apo 
2p3 ano-4d' 3p 

2p2 1D-3p' 1pc 
2p2 sso-4d sp 
2p2 sso-4d sp 
2p21D-5d lpc 
2p21D-6d 1F" 
2p2 3P-5d 3D 0 

2p2 3P-4p ano 

F V, ground state 1s2 2s2 2p 2 PY12 

Ionization potential 921450 cm-1; 114,237 eV 

-~_j __ J 

2736,91 
2721,06 
2712,88 
2707,17 
2703,96 

2702,30 
2693,98 
2461,33 
2450,63 
2252,72 
2229,18 
1088,41 
757 ,08 
657 ,335 
657,220 
654,034 
647 ,879 
526,298 
525,292 
524,597 
514,087 
513,975 
508,079 
506,163 
466,995 
465,978 
465,374 
464,370 
242,439 
242,324 

235,840 
226,608 
226,341 
206,594 
206,430 
205,778 
205,552 

0 
0 
0 
2 
1 

1 

1 
1 
2 
2 

1 
0 
4 
4 
1 

3 
1 
3 
3 
2 

-1 
2 
4 
3 
5 

7 
6 
5 
2 
3 

1 

2 
2 
3 
2 

3 
4 

77,10 
77,04 
77 ,01 
77,10 
70,11 

{77 ,04 
77 ,01 
70,09 
65,06 
65,06 
77,10 

77,04 
26,70 
26,70 
0,09 
0,09 
0,00 

18,95 
10,74 
10,70 
'10,67 
18,96 
18,95 
0,09 
0,00 
0,09 
0,09 
0,00 
0,00 

18,95 
18,95 

{26,64 
26,70 
24,49 
24,49 
26,70 
26,64 
18,95 
18,95 

81,63 
81,59 
81,58 
81,68 
74,70 
81,63 
81 ,59 
74,69 
70,09 
70,11 
82,60 
82,60 
38,09 
43,07 
18,95 
18,96 
18,95 
38,09 
34,30 
34,30 
34,30 
43,07 
43,07 
24,49 
24,49 
26,64 
26,70 
26,64 
26,70 
70,09 
70,11 
79,20 
79,27 
79,20 
79,27 
86,71 
86,70 
79,20 
79,27 

Transition 

3s 4P0-3p 4D 
3s 4P0-3p 4D 
3s 4P 0 -3p 4D 
3s 4P0 -3p 4D 
3p 2P 0-3d 2D 

3s 4P 0-3p 4D 
3s 4P0 -3p 4D 
3p 2P 0 -3d 2D 

3s 2S-3p 2P0 

3s 2S-3p 2P 0 

3s 4P0-3p 48 

3s 4P 0-3p 48 
2p2 2P-2pa 2fl" 
2p2 2P-2p3 2po 
2p 2po_2p2 2fl 
2p 2po_2p2 2D 

2p 2F"-2p2 2fl 
2p2 2fl-2p3 2flC 
2p2 4P-2p3 4Sc 
2p2 4P-2p3 4So 
2p2 4P-2p3 4Sc 
2p2 2fl-2p3 2pc 
2p2 2fl-2p3 2pc 
2p 2pc_2p2 28 
2p 2po_2p2 2S 
2p 2po_2p2 2p 
2p 2po-2p2 2p 
2p 2po_2p2 2p 
2p 2po_2p2 2p 
2p2 2fl-3p 2p0 
2p2 2fl-3p 2po 
2p2 2P-3s 2po 
2p2 2P-3s 2po 
2p2 2S-3s 2po 
2p2 2S-3s 2po 
2p2 2P-3d 2D0 

2p2 2P-3d 2D 0 

2p2 2D-3s 2po 
2p2 2fl-3s 2pc 

. ·- ---,----

J 

1-0 
3, 2, 1-4, 3, 2 

2-1 
2-3 
2-2, 1 
2-3 
2-3 
2-3 
2-3 

.T 
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~.A I EH' eV) E 8 • eV / Transition J 

200,861 1 26,64 88,37 2p2 2P-3s' 2po 1/2-%. 1/2 
198,476 1 38,09 100,55 2p3 2D 0 -3s"' 2D 5/2, 3/2-5/2. 3/2 
196,870 1 34,30 97 ,27 2pa 4So-3s" 4p %-% 
196,713 2 34,30 97,32 2p3 4So-3s" 4p 3,2_5,2 
194,108 3 24,49 88,37 2p2 2S-3s' 2po 1/2-3/2, 1/z 
191 ,973 4 24,49 89,07 2p2 2S-3d 2po 1,2_3,2 
191,892 3 24,49 89,10 2p2 2S-3d 2po 1/2-1/z 
190,839 7 0,09 65,06 2p 2P 0 -3s 2S 3/z-1/z 
190,571 6 0,00 65,06 2p 2P 0 -3s 2S 1/2-1/z 
189,943 2 43,07 108,34 2p3 2po_3d"' 2fl 3/z, 1/z-5/z, % 
187,008 4 10,74 77,04 2p2 4P-3s 4po 5/z-3/z 
186,968 4 10,70 77 ,01 2p2 4P-3s 4P 0 3/z-1/2 
186,879 3 {10,67 77 ,01 2p2 4P-3s 4po 1/2-1/2 

10,70 77,04 2p24P-3s 4P" 3/2-3/2 
186,842 5 10,74 77,10 2p2 4P-3s 4pc 5/2-5/2 
186,788 4 10,67 77,04 2p2 4P-3s 4P 0 1/2-3/z 
186,715 4 10,70 77,10 2p2 4P-3s 4pc 3/z-5/z 
183,016 3 18,95 86,70 2p2 2D-3d 2D 0 3/2-3/2 
182,979 4 18,95 86,71 2p2 2D-3d 2D'0 5/2-5/2 
178,612 3 18,95 88,37 2p2 2D-3s' 2'po 5/z, 3/2-3/z, ~/2 
178,590 4 18,95 88,38 2p2 2D-3d 2F0 3/z-5/z 
178,434 5 18,95 88,43 2p2 2D-3d 2F" 5,2_7 /2 
174,698 4 26,70 97 ,66 2p2 2P-3d' 2D 0 3/2-0fz 
174,568 3 26,64 97 ,66 2p2 2P-3d' 2D0 1/2-3/2 
174,513 3 38,09 109,14 2p3 2D 0 -3d"' 2F 3J2-5J2 
174,490 3 38,09 109,14 2p3 2D 0 -3d"' 2F 5J2-7 /2 
173,020 1 26,70 98,35 2p2 2P-3d' 2po 3/2-3/z, 1/2 

171,302 2 34,30 106,67 2p3 4S"-3d" 4P 3/2-5/z 
171,241 1 34,30 106,70 2p3 4So-3d" 4p 3/z-3/z 
167,858 1 24,49 98,35 2p2 2S-3d' 2po 1/2-3/z, 1/z 
166,177 10 0,09 74,70 2p2 2po-3d 2fl 3/2- 5/z 
165,983 9 0,00 74,69 2p2 2po_3d 2fl 1/z-3/z 
163,596 2 10·,74 86,53 2p2 4P-3d 4D 0 5/2-5/2 
163,558 5 10,74 86,54 2p24P-3d 4D 0 5/2-7/2 

163,501 4 10,70 86,53 2p2 4P-3d 4D 0 3J2-5fz 
163,456 3 10,67 86,51 2p2 4P-3d 4D" 1/2- 3/2. 1/2 
162,270 4 10,74 87 ,14 2p2 4P-3d 4po 6J2-5Jz 
162,215 3 10,74 87 ,17 2p2 4P-3d 4po Ofz-3/2 
162,172 3 10,70 87,14 2p2 4P-3d 4po 3/2-5/2 

162,121 2 10,70 87,17 2p2 4P-3£i4po 3/2-3/2 
162,082 3 10,70 87,19 2p2 4P-3d 4P'' 3/2-1/2 
162,053 3 10,67 87,17 2p2 4P-3d 4po 1/2-3/2 

162,013 2 10,67 87,19 2p2 4P-3d 4P'' 1/2-1/2 

158,537 4 18,95 97,15 2p2 2D-3d' 2F 0 5/2, 3/2-7/2, 5/2 

157,515 1 18,95 97 ,66 2p2 2D-3d' 2D 0 5/2, 3/2- 5/2, 3fz 
152,563 2 0,09 81,35 2p 2po-3p 2p 3/2-1/2 
152,511 4 0,09 81,38 2p 2P"-3p 2p ~/2- 3/2 
152,391 ;~ 0,00 81 ,35 2p 2P"-3p 2p 1/2-1/2 
152,339 2 0,00 81,38 2p apo_3p 2p 1/2-3/2 
148,108 1 0,09 83,80 2p 2po_3p 2D 3/2-3/2 
148,002 5 0,09 83,86 2p 2po_3p 21J 3/2-5/2 
147,946 4 0,00 83,80 2p 2po_3p 2fl 1/2~3/2 
145,547 ;~ 0,09 85,27 2p 2po_3p 2S 3/2-1/2 
145,392 2 0,00 85,27 2p 2po_3p 2S 1/2-1/2 

145,177 1 18,95 104,35 2p2 2D-4d 2D0 5/2-5/2 
144,673 1 18,95 104,65 2p2 2D-3p"' 2po 3J2-5J2 
144,637 1 18,95 104,67 2p2 2fl-3p"' 2p0 5J2-7j2 
143,897 1 18,95 105,11 2p2 2D-4d 2F" 5J2-7 /2 
140,414 1 0,09 88,39 2p 2P0-4s 2S 3J2-1/2 
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I E 11 , eV I I 
A., A I E 8 • eV I Transition .J 

I I ----------------------

138,181 1 10,74 100,46 2p2 JP-4s 4Pe 5/z-% 
136,902 •) 10,74 101,30 2p~ 4P-3p" ~no 5/2, 3/z-7/z. 5 '~ " ·134,539 '"' 0,09 92,24 2p 2pe_4rl 2[) 3/z-5/2 
134,407 4 0,00 92,24 2p zpe_?d 2[) 1/z-3/z 
1:J3,662 1 10,74 103,49 2p2 4 P-3p" 4Se 5/z-3/z 
133,208 1 0,09 93,16 :!.p 2po_3p' 2[) 3fz-5/2 
132,819 2 0,09 93,44 2p 2po_3p' 2p 3/z-% 
132,699 1 0,00 93,44 2p zpo_3p' 2p 1fz-3f2, 1/~ 
i32,511 3 '10,74 104,30 :.!p2 4P-4d 4De 5f2-7 /z 
132,484 3 10,70 104,28 2p2 4P-4d 4Do 3fz-s/2, a;~ 

132,453 2 10,67 104,27 2p2 4P-4d 4De 1fz-3fz. 1f: 
132,310 1 10,74 104,44 2p2 4P-4d 4po 5/z-5/z 
131,638 0 0,09 94,27 '2p zpo_3p' 2S 3/z-1/z 
131,516 (I 0,00 94,27 2p 2po_3p' 2S 1/z-1/2 
123,774 t 0,09 100,26 2p zpo_5d 2[) 3/z- 5/~ 
123,665 0 0,00 100,26 2p 2po_5d 2[) 1/z-3/2 
120,032 0 0,09 103,39 '2p 2po_4p 2[) 3/2-5/z 
119.986 0 0.00 103,34 2p 2po_4p 2[) 1/zc-3/2 

F VI, 1round state 1s2 2s2 18 0 

Ionization potential 1 267 581 cm-1 ; 157,151 eV 
------------------" 

I 

r-:~~--~~~~-~-l-A.,}. I I Transition .I 

I 

4592,85 98,00 100,70 ;{p spo_3d 3[) 2-3 
2327,28 5 92,65 97,97 3s 3S-3p 3P 0 1-0 
2323,3;> 7 92,65 97 ,98 3s 3S-3p 3P 0 1-1 
2315,39 !l 92,65 98,00 3s 3S-3p ape 1-2 
1139,60 2 23,16 34,04 2p 1pe_2p21[) 1-2 
648,50 1 12,08 31 ,20 :.!p apo_2p2 ap 2-1 
647 ,31 1 12,01 31 ,Hi 2p spo_2p2 ap 1-0 
646,36 :~ 12,08 31,26 2p apo_2p2 ap 2-2 
646,10 1 12,01 31,20 2p apo-2p2 ap 1-1 
645,02 ·t 11,98 :H ,20 '2p apo_2p2 ~p 0-1 

643,98 1 12,01 31 ,26 2p ape_2£12 ap 1-2 
535,204 10 0,00 2:3,16 2.~21S-2p 1p" 0-1 
194,840 1 34,04 97 ,67 'J.p2 1D-3p lpo 2-1 
173,145 1 23,16 9!1,77 2p 1pe_;)s lS 1-0 
164,015 1 34,04 109,63 2p2 1D-3s 1 po 2-1 

163,138 2 42,20 118,20 2p2 1S-3d lpo 0-1 
161 ,477 1 31,26 108,0--1 2p2 <~P-3s ape 2-1 
161,414 1 :~1 ,20 108 ,0(1 2p2 3P-3s apo 1-0 
161,341 1 31,20 108,04 2p2 3P-3s apo 1--J 
161,308 3 31 ,26 108,12 2p2 3P-3s ape 2-2 

161,257 1 31,16 108 ,Olt 2p2 3P-3s apo 0-1 
161,174 1 31,20 108,12 2p2 3P-3s ape 1-2 
156,247 6 23,16 102,51 2p 1po_3d 1[) 1-2 
154,506 3 34,04 114,28 2p2 1JJ-3d 1[)0 2-2 
153,880 4 12,08 92,65 2p 3P'-3s 3S 2-1 

153,741 3 12,01 92,6~. '2p 3p0--3s as 1-1 
153,678 2 11,98 92,65 2p 3P 0 -3s as 0-1 
148,653 4 34,04 117 ,lt1~ 2p2 1D-3d lpo 2-~1 
146,718 2 31,26 115,7() 2p2 3P-3d ano 2-2 
146,676 4 31,26 115,78 2p2 ap_ad ano 2-:0: 
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I 
E8 , eV I A. A I EH, eV! Transition J 

146,613 3 31,20 115,76 2p2 aP-3d ano 1-2 
146,576 2 31,16 115,74 2p2 aP-3d ano 0-1 
145,691 3 31,26 116,36 2p2 3P-3d apo 2-2 
145,630 1 31,26 116,39 2p2 aP-3d apo 2-1 
145,585 1 31,20 116,36 2p2 3P-3d apo 1-2 
145,489 1 31,20 116,41 2p2 3P-3d apo 1-0 
145,462 1 31,16 116,39 2p2 3P-3d apo 0-1 
141,154 2 23,16 111,00 2p lpo_3p lp 1-1 
139,900 7 12,08 100,70 2p 3P0-3d 3D 2-3 
139,800 6 12,01 100,69 2p 3P0-3d 3D 1-2, 1 
139,758 5 11,98 100,69 2p 3P 0-3d 3D 0-1 
135,397 3 23,16 114,73 2p 1P 0-3d 1D 1-2 
126,923 5 0,00 97 ,67 2s2 1S-3p lpo 0-1 
124,474 0 12,08 111,68 2p apo_3p an 2-2 
124,400 0 12,01 111,63 2p apo_3p an 1-1 
124,387 3 12,01 111,68 2p apo_3p an 2, 1, 0-3, 2, 1 
123,175 1 12,08 112,73 2p apo_3p as 2-1 
123,091 0 12,01 112,73 2p apo_3p as 1-1 
123,051 0 11,98 112,73 2p apo_3p as 0-1 
122,251 0 12,08 113,49 2p apo_3p ap 2-1 
122,200 2 12,08 113,53 2p apo_3p ap 1-0; 2-2, 
122,169 0 12,01 113,49 2p apo_3p ap 1-1 
122,122 1 12,01 113,53 2p apo_3p ap 0-1; 1-2 
120,116 1 23,16 126,38 2p 1P0-4d 1D 1-2 
116,094 0 34,04 140,83 2p2 1D-4d 1r 2-3 
113,840 0 31,26 140,14 2p2 3P-4d 3D0 2-3 
109,040 1 12,08 125,77 2p 3P0-4d 3D 2-3 
108,975 1 12,01 2p 3P0-4d 3D 1, 0-2, 1 
99,203 0 0,00 124,95 2s2 1S-4p lpo 0-1 
99,105 0 12,08 137,17 2p 3P0-5d an 2-3 
99,044 0 12,01 2p 3P0-5d 3D 1, 0-2, 1 
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NEON, Z = 10 

Ne I, around state 1s2 2s2 2p6 '80 

Ionization potential 173931,7 cm-1; 21,564 eV 

I 
EH' eV I E 8 , eV I ~ • .A I I Transition J 

24935,6 7 20,21 20,71 4p [fl/2)-4d [21/21° 2-2 
24777,7 15 20,21 20,71 4p [il/2]-4d [21/2] 0 1-2 
24458,7 36 20,30 29,80 4p' [11/21-4d' [21/21° 2-3 
24448,5 20 20,30 20,80 4p' P/21-4d' lfl/21° 1-2 
24366,4 95 19,69 20,20 4s [11/2) 0-4p [21/z1 1-2 
24248,9 32 19,78 20,29 4s' P/z1°-4p' [11/z1 1-1 
24161,5 25 20,29 20,80 4p' [11/z1-4d' [21/21° 1-2 
24097 ,8 11 20,20 20,71 4p [21/2]-4d [21/21° 2-2 
23978,4 68 20,19 20,70 4p [21/z)-4d [31/21° 3-4 
23956,2 47 19,78 20,30 4s' P/z1°-4p' [1/z1 1-1 

23951 ,3 119 19,78 20,30 4s' [1/ 21°-4p' [fl/z1 1-2 
23709,4 62 19,69 20,21 4s [fl/z1°-4p [fl/z1 1-1 
23636,3 205 19,66 20,19 4s [fl/z1°-4p [21/z1 2-3 
23565,6 40 19,69 20,21 4s [11/z1°-4p (11/z) 1-2 
23372,1 62 19,76 20,29 4s' P/21°-4p' [11/2} 0-1 
23260,7 45 19,66 20,20 4s [11/21°-4p [21/21 2-2 
23101,0 62 19,76 20,30 4s' P/21°-4p' P/21 0-1 
22662,5 15 19,66 20,21 4s [fl/z) 0-4p [fl/21 2-1 
22529,7 105 19,66 20,21 4s [11/z1°-4p [11/21 2-2 
22468,4 8 20,15 20,70 4p P/21-4d P/21° 1-0 
22428,2 15 20,15 20,71 4p [1/21-4d [fl/21° 1-1 
22245,3 12 20,15 20,71 4p P/21-4d !P/21° 1-2 
21707,4 25 19,69 20,26 4s [fl/2)0 -4p P/21 1-0 
21040,9 27 19,78 20,37 4s' P/2)0 -4p' P/2l 1-0 
20350,6 10 19,69 20,30 4s [11/2) 0 -4p' !fl/2l 1-2 
19574,0 10 19,69 20,30 4s [11/21°-4p' (fl/z1 2-2 
18624,94 20 20,05 20,71 3d [21/ 2 ]"-4/ [21/zl 3-2,3 
18618,69 15 20,05 20,71 3d [21/21°-4/ [21/2] 2-2,3 
18597,30 120 20,05 20,71 3d [21/z1°-4/ [31/21 3-3, 4 
18591,12 25 20,05 20,71 3d [21/21°-4/ [31/21 2-3 
18475,79 3 20,14 20,81 3d' [11/21"-4/' [21 /~] 1-2 
18458,58 10 20,04 20,71 3d [fl/zl0-4/ [11/z1 1-1, 2 
18422,43 110 20,14 20,81 3d' [11/21°-4/' [21/21 2-2, 3 
18403,16 60 20,04 20,71 3d [fl/21°-4/ [21/21 1-2 
18390,10 180 20,14 20,81 3d' [21/21°-4/' [31/21 3-3, 4 
18385,17 160 20,14 20,81 3d' [21/2] 0 -4/' [31/2) 2-3 
18359,21 6 20,04 20,71 3d [11/z1°-4/ [il/z1 2-1, 2 
18304,00 140 20,04 20,71 3d [11/z1°-4/ [21/z) 2-2, 3 
18282,58 200 20,03 20,71 3d [31/z) 0-4/ [41/z1 3-4 
18276,59 260 20,03 20,71 3d [31/21°-4/ [41/21 4-4, 5 
18226,57 10 20,03 20,71 3d [31/zl"-4/ [31/2) 3-3,4 
18220,76 15 20,03 20,71 3d [31/z) 0-4/ [31/z1 4-3,4 
18082,71 130 20,02 20,71 3d [ 1/2) 0-4/ (fl/z) 1-1, 2 
18035,49 20 20,02 20,71 3d P/z1°-4/ [1/121 0-1 
15234,4 2 18,96 19,78 3p' [1/z1-4s' P/21° 0-1 
12912,4 2 18,70 19,66 3p' (11/z1-4s [fl/21° 2-2 
12690,1 2 18,71 19,69 3p P/21-4s (fl/z1° 0-1 
12594,8 1 18,70 19,69 3p' [11/21-4s [11/21" 2-1 
12459,49 2 18,69 19,69 3p' [fl/21-4s (fl/21° 1-1 
12066,38 15 18,63 19,66 3p [11/zl-4s [fl/21° 2-2 

11984,99 10 18,72 19,76 3p' [1/21-4s' P/21° 1-0 
11789,93 10 18,61 19,66 3p [11/21-4s [fl/2 ] 0 1-2 
11789,11 50 18,63 19,69 3p [P/21-4s [11/21° 2-1 
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I I 

t.., A I EH, eV I E 8 , eV j Transition J 

11766,87 60 18,72 19,78 3p' [fl/z]-4s' [1/z] 0 1-1 
11688,08 10 18,96 20,02 3p' P/z]-3d [1/z] 0 0-1 

11614,18 80 18,69 19,76 3p' [fl/z]-4s' P/z) 0 1-0 
11601,62 25 18,71 19,78 3p [1/z]-4s' [1/z] 0 0-1 
11536',41 50 18,96 20,04 3p' [1/z)-4d [fl/z] 0 0-1 
11525,11 90 18,61 19,69 3p [fl/z]-4s (11/z] 0 1-1 
11522,82 150 18,70 19,78 3p' [fl/z]-4s' [1/z] 0 2-1 

11409,24 100 18,69 19,78 3p' [fl/z]-4s' [1/zt 1-1 
11390,53 110 18,57 19,66 3p [21/z)-4s (11/zr 2-2 
11366,80 3 19,69 20,78 4s (fl/z)0-5p (21/zl 1-2 
11333,60 3 19,78 20,87 4s' P/z] 0-5p' (11/zl 1-1 
11329,56 1 19,78 20,87 4s' (1/zt-5p' (1/zl 1-1 

11304,47 2 19,69 20,78 4s (11/z] 0-5p (11/zl 1-1 
11303,96 5 19,78 20,88 4s' [1/z] 0-5p' (11/zl 1-2 
11298,45 1 19,66 20,76 4s (11/z) 0-5p P/z] 2-1 
11293,00 2 19,69 20,78 4s (fl/z] 0-5p (11/zl 1-2 
11177,59 300 18,55 19,66 3p (21/z]-4s [11/z] 0 3-2 

11160,29 10 19,66 20,77 4s (11/z] 0 -5p [21/zl 2-3 
11143,09 300 18,57 19,69 3p (21/z]-4s ( fl/z] 0 2-1 
11138,55 4 19,76 20,87 4s' P/z] 0-5p' (fl/z] 0-1 
11134,62 4 19,76 20,87 4s' P/z] 0 -5p' [1/z] 0-1 
11120,37 5 19,66 20,78 4s (11/z] 0-5p (21/zl 2-2 

11060,88 2 19,66 20,78 4s (fl/z] 0 -5p (11/zl 2-1 
11049,80 20 19,66 20,78 4s (fl/zt-5p (11/zl 2-2 
11044,06 15 19,78 20,90 4s' P/z] 0 -5p' [1/zl 1-0 
11020,93 10 19,69 20,81 4s [11/z) 0-5p P/zl 1-0 
10888,53 8 20,05 21,18 3d [21/z] 0-6/ (31/zl 3-3, 4 

10886,35 5 20,05 21,18 3d [21/z] 0-6/ [31/zl 2-3 
10844,54 200 18,63 19,78 3p (fl/z]-4s' (1/zt 2-1 
10838,30 3 20,04 21,18 3d [11/zr-170863 1- -
10830,33 4 
10819,95 5 20,14 21 ,28 3d' [11/zt-6/' (21/zl 2-2, 3 

10814,83 4 20,04 21 ,18 3d [fl/z) 0-6/ (21/z] 1-2 
10808,22 7 20,14 21,28 3d' [21/zr-6/' [31/zl 3-3, 4 
10806,43 5 20,14 21,28 3d' [21/zt-6/' [31/zl 2-3 
10798,12 150 18,61 19,76 3p [fl/z]-4s' [1/z] 0 0-1 
10789,37 2 20,03 21,18 3d [31/ 2 ] 0 -170863 3--

10780,57 6 20,04 21,18 3d [fl/z] 0-6/ [21/zl 2-2, 3 
10766,15 10 20,05 21,20 3d [21 /z] 0 -170990 3-2 
10764,09 12 20,05 21,20 3d [21 /z) 0 -170990 2-2 
10760,34 1 20,03 21 ,18 3d (31/z] 0 -6/ [31/zl 3-3, 4 
10758,28 2 20,03 21,18 3d [31/z)-6/ [31/zl 4-3, 4 

10690,48 6 20,02 21,18 3d fl/z) 0-6/ [11/z) 1-1, 2 
10673,80 2 20,02 21 ,18 3d (1 /z) 0-6/ [fl/z) 0-1 
10620,63 40 18,61 19,78 3p [fl/z)-4s' (1/z) 0 1-1 
10562,43 200 18,96 20,14 3p' (1/z]-3d (fl/z) 0 0-1 
10432,53 3 19,69 20,88 4s [11/z) 0-5p' (flzl 1-2 

10295,40 80 18,57 19,78 3p [21/zl-4s' [1/z) 0 2-1 
10245,70 7 19,66 20,87 4s [1/1zt-5p' (1/zl 2-1 
10224,6 2 19,66 20,88 4s [fl/z) 0 -5p' [fl/zl 2-2 
10210,73 2 19,69 20,90 4s [fl/z) 0-5p' P/zl 1-0 
10091,53 3 20,14 21,36 3d' [21/z) 0 -172319 3-2 

10038,9 2 20,05 21 ,28 3d [21/z) 0 -6/' [31/zl 3-3, 4 
10037,1 2 20,05 21 ,28 3d [21/zr-6/' [31/zl 2-3 
10008,55 4 20,05 21,29 3d [21/z) 0 -7/ [21/z] 3-2, ;J 
10007 ,31 30 20,05 21 ,29 3d [21/z) 0-7/ [iNzl 3-3, 4 
10005,54 20 20,05 21 ,29 3d (21/z) 0 -7/ [31/zl 2-3 
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I 

~.A 
I Transition I E 8 • eV I EB, eV I J 

I 
9974,2 2 20,04 21,28 3d (tl/21°-6/' [21/21 1-2 
9963,55 6 20,14 21,38 3d' [1 1/z1°-7/' [21/zl 1-2 
9947 ,94 15 20,14 21,38 3d' [il/zl 0-7/' [21/21 2-2, :'\ 
9944,9 2 20,04 21,28 3d [il/21°-6/' [21 /21 2-2, 3 
9944,1 7 20,04 21,29 3d (tl/21°-7/ [21/z1 1-2 
9938,35 15 20,14 21,38 3d' [21/2t-7f' [21/z1 3-2, 3 
9936,83 10 20,14 21,38 3d' [21/21°-7/' [21/21 2-2, 3 
9918,52 4 20,04 21,29 3d [11/2] 0-7/ [fl/zJ 2-1, 2 
9915,13 20 20,04 21,29 3d [11/zl 0-7/ [21/21 2-2, 3 
9902,31 30 20,05 21,30 3d [21/21°-171799 3-2 
9900,58 40 20,05 21,30 3d [21/z1°-171799 2-2 
9899,06 2 20,03 21,29 3d [31/21°-4/ [31/z1 3-3,4 
9897 ,30 3 20,03 21,29 3d [31/zl 0 -4/ [31/z J 4-3, 4 
9875,90 2 20,05 21,30 3d [21/21°-7p' [P/21 2-1 
9837,47 20 20,02 21 ,29 3d [1/z1°-7/ [fl/zl 1-1, 2 
9823,42 5 20,04 21,31 3d [fl/21'-7p' [1/21 1-0 
9788,1 2 19,78 21,05 4s' P/zl0 -6p l1/2l 1-1 
9741,3 1 20,02 21,29 3d fl/z1°-8p P/2l 0-1 
9728,2 1 20,14 21,41 3d' [1l/zl 0-172698 2--
9724,8 1 19,78 21,05 4s' l11/2t-6p [21/21 1-2 
9702,40 3 20,02 21,30 3d Pl2t-1p' lfl/2J 1-2 
9665,424 1000 18,38 19,66 3p [ 1/z]-4s [fl/z1u 1-2 
9642,2 1 19,76 21,05 4s' P/2l0 -6p [1/21 0-1 
9592,19 5 
9584,79 3 
9573,99 2 19,78 21,07 4s' P/2l 0-6p l1/2l 1-0 
9547,40 300 18,72 20,02 3p' P/2l-3d P/z1° 1-0 
9534,167 500 18,72 20,02 3p' [l/21-3d [1/21" 1-1 
9508,4 5 20,05 21,35 3d [21/21°-8/ (31/zl 2-3 
9506,59 3 
9486,680 500 18,38 19,69 3p [l/2]-4s [il/z1° 1-1 
9467 ,81 2 20,14 21,45 3d [fl/z1°-8/' [21/zl 1-2 
9459,21 300 18,72 20,04 3p' P/z1-3d [fl/21° 1-2 
9454,0 1 20,14 21,45 3d' [fl/zl 0-8f' [21/zl 2-2, :3 
9452,08 10 20,04 21,35 3d [11/zl 0-8/ [fl/2J 1-1, 2 
9445,26 3 20,14 21,45 3d' [21/2) 0-8!' [21 /21 3-2, 3 
9443,8 2 20,14 21 ,45 3d' [21/21°-8/' [21/21 2-2, 3 
9432,94 40 18,72 20,04 3p' P/zl-3d [fl/z1° t-2 
9425,38 500 18,71 20,02 3p [l/z1-3d P/z] 0 0-1 
9412,32 4 20,03 21,35 3d [31/z1°-8/ [31/2] 3-3, 4 
9410,75 6 20,03 21 ,35 3d [31/z] 0-8j [31/z] 4-3, 4 
9405,75 8 20,03 21,35 3d [31/z] 0-8/ [21/z1 3-2, 3 
9377,2 5 18,72 20,05 3p' [1/z]-3d [21/zl 0 1-2 
9373,28 200 18,70 20,02 3p' [1lfz]-3d [1/z1° 2-1 
9353,3 3 20,02 21,35 3d P/z1°-8/ P/zl 1-1' 2 
9340,5 2 20,02 21,35 3d [1/z] 0-8/ P/z1 0-J 
9326,52 600 18,71 20,04 3p P/z1-3d [fl/zt 0-1 
9313,98 300 18,70 20,03 3p' [11/z1-3d [31/z1° 2-3 
9310,58 150 18,70 20,02 3p' [11/z1-3d [1/z1° 1-0 
9300,85 600 18,70 20,04 3p' [fl/z1-3d [11/z1° 2-1 

9275,53 100 18,70 20,04 3p' [1l/z1-3d [fl/z1° 2-1 
9226,67 200 18,70 20,04 3p' [fl/z1-3d [fl/z1° 1-2 
9221,88 150 18,70 20,04 3p' [11/z1-3d [fl/z1° 1-1 
9221 ,59 200 18,70 20,05 3p' I fl/21-3d [21/2] 0 2-2 
9220,05 400 18,70 20,05 3p' [11/z1-3d [21/z ]0 2-3 

9212,9 2 20,05 21,39 3d [21 / 2 ] 0 -172553 2-3 
9201,76 600 18,69 20,04 3p' [fl/z1-3d [fl/2 1° 1-1 
9191,8 3 

~01 



i\., A I EH, eV I E'a, eV I Transition J 

I 

9148,68 600 18,69 20,05 3p' [11/z]-3d [21/z] 0 1-2 
9121,14 20 20,03 21,39 3d [31/z]0-172553 4-3 
9103,53 3 20,03 21,40 3d [31/z] 0-9/ [31/z] 3-3, 4 
9102,1 1 20,03 21,40 3d [31/z] 0 -9f [31/z] 4-3, 4 
9073,04 8 19,69 21,05 4s [fl/z] 0 -6p [21/z] 1-2 
9052,54 6 19,69 21,06 4s [11/z] 0 -6p [fl/z] 1-1 
9049,06 3 19,69 21,06 4s (fl/z] 0 -6p [il/zl 1-2 
9046,8 1 20,02 21,40 3d [1/z] 0-9f [21/z] 1-2 
9039,0 3 20,04 21,41 3d [fl/z)0 -172698 1--
9036,98 6 19,78 21,15 4s' Plz] 0-6p' [11/zl 1-2 
8938,58 200 18,38 19,76 3p Plz] 0-4s' P/z) 0 1-0 
8968,6 2 19,66 21,05 4s [11/z] 0 -6p P/zl 2-1 
8962,34 3 19,78 21,16 4s' [1/z] 0 -6p' (1/zl 1-0 
8948,12 7 20,02 21,41 3d P/z) 0 -172698 1--
8941,47 6 19,69 21,07 4s [il/z) 0 -6p P/zl 1-0 
8929,24 10 19,66 21 ,05 4s [11/z] 0 -6p [21/z) 2-3 
8927 ,4 2 19,76 21,15 4s' Plz] 0-6p' [1/z) 0-1 
8919,4987 300 18,63 20,02 3p [11/z]-3d [1/zl" 2-1 
8915,44 3 19,66 21,05 4s [il/zJ"-6p [21/zl 2-2 
8913,0 3 
8895,6 2 19,66 21,06 4s [il/2 ]"-6p [11/ 2 ] 2-1 
8892,22 10 19,66 21,06 4s f11/z) 0-6p [11/z) 2-2 

8865,7562 500 18,63 20,03 3p f1lfz]-3d [31/z) 0 2-3 
8865,3057 100 18,38 19,78 3p P/z]-4s' P/z] 0 1-1 
8853,8669 700 18,63 20,04 3p [il/z]-3d ffliz] 0 2-2 
8830,9078 50 18,63 20,04 3p [fl/z]-3d f1l/z) 0 2-1 
8820,36 6 

8792,51 30 18,72 20,14 3p' [1/z)-3d' [21/z] 0 1-2 
8783,7539 1000 18,72 20,14 3p' P/z]-3d' [11/zl" 1-2 
8782,014 50 18,63 20,05 3p [fl/z]-3d [21/z] 0 2-2 
8780,6223 1200 18,63 20,05 3p [fl/z]-3d [21/z) 0 2-3 
8778,75 150 18,61 20,02 3p [11/z]-3d [1/z] 0 1-0 

8771 ,6592 400 18,72 20,14 3p' P/z]-3d' [fl/z)0 1-1 
8767,55 15 18,61 20,02 3p [fl/z]-3d fl/z] 0 1-1 
8714,52 5 19,78 21,20 4s' [1/z] 0 -7p P/zl 1-1 
8704,1132 200 18,61 20,04 3p [fl/z]-3d [11/z] 0 1-2 
8681,9216 500 18,61 20,04 3p [fl/z]-3d [fl/z] 0 1-1 

8679,4898 500 18,71 20,14 3p Pfz]-3d' f1l/z] 0 0-1 
8655,5206 400 18,70 20,14 3p' [fl/z)-3d' [21/z] 0 2-2 
8654,3837 1500 18,70 20,14 3p' [fl/z]-3d' [21/z] 0 2-3 
8647,0400 300 18,70 20,14 3p' [11/z]-3d' [11/z] 0 2-2 
8635,31 50 18,70 20,14 3p' [11/z]-3d' [11/z] 0 2-1 

8634,6472 600 18,61 20,05 3p [fllz]-3d [21/z] 0 1-2 
8591 ,2583 400 18,69 20,14 3p' [11/z]-3d' [21/z] 0 1-2 
8582,91 60 18,69 20,14 3p' f1llz]-3d' [11/z] 0 1-2 
8571,3535 100 18,69 20,14 3p' [fl/z]-3d' [fl/z]0 1-1 
8544,6952 60 18,57 20,02 3p [21/z]-3d (1/z] 0 2-1 

8495,3591 500 18,57 20,03 3p [21/z]-3d [31/z] 0 2-3 
8484,4424 80 18,57 20,04 3p [21/z]-3d [11/z] 0 2-2 
8470,72 5 19,69 21,15 4s [11/z] 0 -6p' f11/zl 1-2 
8463,3569 150 18,57 20,04 3p [21/z]-3d f11/z] 0 2-2 
8418,4265 400 18,57 20,05 3p [21/z]-3d [21/z] 0 2-2 

8417,161 100 18,57 20,05 3p [21/z]-3d [21/z] 0 2-3 
8377 ,6062 800 18,55 20,03 3p [21/z]-3d [31/z] 0 3-4 
8376,41 200 18,55 20,03 3p [21/z]-3d [31/z) 0 3-3 
8365,7464 150 18,55 20,04 3p [21/z]-3d f11/z) 0 3-2 
8301,54 150 18,55 20,05 3p [21/z]-3d [21/z] 0 3-2 
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EB, eV I 1., A. I EH, eV i Transition J 

8300,3248 600 18,55 20,05 3p [21/z]-3d [21/z] 0 3-3 
8267,117 80 18,63 20,14 3p [11/ 2 ]-3d' [21/do 2-2 
8266,0788 200 18,63 20,14 3p [11/z]-3d' [21/z] 0 2-3 
8259,3795 150 18,63 20,14 3p [fl/z]-3d' [11/z] 0 2-2 
8248,6812 30 18,63 20,14 3p [11/z]-3d' [11/z] 0 2-1 
8136,4061 300 18,61 20,14 3p [11/z]-3d' [21/z] 0 1-2 
8128,908 60 18,61 20,14 3p [11/z]-3d' [11/z] 0 1-2 
8118,5495 100 18,61 20,14 3p [fl/z]-3d' [11/z] 0 1-1 
8093,08 2 19,69 21,22 4s [F/z] 0-7p [1/zl 1-0 
8082,4576 200 16,85 18,38 3s' [1/z] 0 -3p [1/zl 1-1 
8076,06 1 19,78 21,31 4s' P/z] 0-7p' P/zl 1-0 
8041,79 2 19,66 21,20 4s [tl/zr-7p [21/zl 2-3 
8024,11 2 19,66 21 ,21 4s [Ffz] 0-7p [F/zl 2-2 
7944,16 20 18,57 20,14 3p [21/z]-3d' [21/z] 0 2-2 
7943,1805 200 18,57 20,14 3p [21/z]-3d' [21/z] 0 2-3 
7936,9946 70 18,57 20,14 3p [21/z]-3d' [11/z] 0 2-2 
7927,1172 40 18,57 20,14 3p [21/z]-3d' [il/z]0 2-1 
7840,04 1 18,55 20,14 3p [21/z]-3d' [21/z] 0 3-2 
7839,0550 30 18,55 20,14 3p [21/z]-3d' [21/z] 0 3-3 
78~3,06 7 18,55 20,14 3p [21/z]-3d' [1 1/z] 0 3-2 
7724,6281 10 18,96 20,57 3p' P/zl-5s [11/zr 0-1 
7670,85 5 19,69 21 ,30 4s [1l/z]0 -7p' [fl/zl 1-2 
7621 ,33 5 19,69 21,30 4s [11/zr-8p [1/zl 1-0 
7572,06 5 
7544,0439 100 13,38 20,02 3p [1/z]-3d P/z] 0 1-0 
7535,7739 300 18,38 20,02 3p [1/z]-3d P/z] 0 1-1 
7488,8712 500 18,38 20,04 3p P/z]-3d [fl/z]0 1-2 
7472,4383 50 18,38 20,04 3p [1/z]-3d [fl/z]0 1-1 
7438,8981 300 16,71 18,38 3s' P/z] 0-3p P/zl 0-1 
7325,57 15 19,78 21,46 4s' P/z] 0-9p' P/zl 1-1,0 
7307 ,93 15 19,66 21,36 4s [Fiz]0-9p [21/zl 2-3 
7304,82 30 18,96 20,66 3p' P/z]-5s' P/z]0 0-1 
7245,1665 1000 16,67 18,38 3s [fl/z] 0-3p P/z] 1-1 
7173,9380 1000 16,85 18,57 3s' P/z] 0-3p [21/zl 1-1 
7138,70 30 
7112,2 10 18,96 20,71 3p' P/z]-3d l11 /z]0 0-1 
7064,42 2 18,38 20,14 3p P/z]-3d' [21/z] 0 1-2 
7059,1079 200 18,38 20,14 3p P/z]-3d' [Fizt 1-2 
7051 ,2937 70 18,38 20,14 3p [1/z]-3d' [fl/z] 0 1-1 
7032,4128 1000 16,62 18,38 3s [11/z] 0-3p P/z] 2-1 
7024,0500 500 16,85 18,61 3s' P/2] 0-3p [11/z] 1-1 
6929,4672 1000 16,85 18,63 3s' [1/z) 0-3p [fl/z] 1-2 
6759,586 15 18,72 20,56 3p' [1/z]-5s [11/z] 0 1-2 
6738,058 70 18,96 20,80 3p' P/z]-4d' [11/z] 0 0-1 
6717,0428 70 16,85 18,69 3s' P/z]0-3p' [11/zl 1-1 

6678,2764 500 16,85 18,70 3s' P/z] 0-3p' [11/z] 1-2 
6666,8967 100 18,71 20,57 3p [1/z]-5s [11/z] 0 0-1 
6652,0925 150 16,85 18,71 3s' [1/z] 0-3p [1/zl 1-0 
6640,80 5 18,70 20,57 3p' [tl/z]-5s [11/z) 0 2-1 
6640,012 10 18,69 20,56 3p' [il/zl-5s [11/zr 1-2 

6602,907 100 18,69 20,57 3p' [11/z]-5s [fllz] 0 1-1 
6598,9529 1000 16,85 18,72 3s' [1/zr-3p' [1/zl 1-1 
6532,8824 100 16,71 18,61 3s' (1/z] 0-3p' [fl/zl 0-1 
6506,5279 100 16,67 18,57 3s [fl/z] 0-3p [21/zl 1-2 
6444,7118 150 18,63 20,56 3p [fl/zl-5s [F/zr 2-2 

6421,7108 100 18,72 20,66 3p' P/z)-5s' [1/zt 1-0 
6409,753 150 18,63 20,57 3p [11/z]-Ss [11/zl" 2-1 
6402,2460 2000 16,62 18,55 3s [fl/z] 0 -3p [21/z] 2-3 
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I 
I 
---~------·· ----

6401 ,076 100 18,72 20,66 3p' [1/21-5s' [1/21° 1-1 
6382,9914 1000 16,67 18,61 3s [fl/2l0 -3p [11/z1 1-1 

6365,013 100 18,61 20,56 3p [il/21-5s [11/21° 1-1 
6351,8G18 100 18,71 20,66 3p [1/2]-5s' [1/21° 0-1 
6334,4279 1000 16,62 18,57 3s [ili21°-3p [21/21 2-2 
6330,901 150 18,61 20,57 3p [11/21-3s [11/21° 1-1 
6328,164() 300 18,70 20,66 3p' [il/21-5s' P/2) 0 2-1 
6313,6921 150 18,69 20,66 3p' [fl/2l-5s' P/2l 0 1-0 
6304,7892 100 16,67 18,63 3s [il/21°-3p [il/2l 1-2 
6293,7447 100 18,69 20,66 3p' [tl/2l-5s' P/2l 0 1-1 
6276,0:39 50 18,72 20,70 :3p' [1/21-4d [1/21° 1-0 
6273,018 70 18,72 20,70 3p' [1 /21-4d [1 /zlO 1-1 
6266,4950 1000 16,71 18,69 3s' p;2r-3p' [il/21 0-1 
6258,796 100 18,72 20,71 3p' [l/2]-4d [11/21° 1-2 
6252,732 2 18,72 20,71 3p' [1/21-4d [11/21° 1-1 
6249,593 5 18,96 20,95 3p' P/2l-6s [il/2l 0 0-1 
6246,7294 100 18,57 20,56 3p [21/ 2 l-5s [11/2JD 2-2 
6225,742 50 18,71 20,70 3p P/21-4d P/2l0 0-1 
6217,2813 1000 16,62 18,61 3s [11/2] 0-3p [il/21 2-1 
6213,8758 150 18,57 :W,57 3p [21/21-5s [11/2} 0 2-1 
620.5,7775 100 18,71 20,71 3p [ 1/2]-4d (11/21° 0-1 
6202,981 15 18,70 20,70 3p' [fl/21-4d [1/21° 2-1 
6193,0663 50 18,70 20,70 3p' [11/21-4d [31/21° 2-3 
6189,0649 70 18,70 20,71 3p' [11/2j-4d [11/21° 2-2 
6183,169 5 18,70 20,71 3p' [11/2)-4d [11/21° 2-1 
6182,1460 150 18,55 20,56 3p [21/21-5s [11/z] 0 3-2 
6175,291 50 18,70 20,71 3p' (tl/21-4d [21/21° 2-2 

6174,8829 70 18,70 20,71 3p' (fl/2l-4d [21/21° 2-3 
6172,821 15 18,69 20,70 3p' [11/2l-4d [1/21° 1-0 
6163,5939 1000 16,71 18,72 3s' (l/21°-3p' P/2] 0-1 
6156,145 50 18,69 20,71 3p' [fl/21-4d [11/21° 1-2 
6150,303 100 18,69 20,71 3p' [11/21-4d [fl/21° 1-1 

6'143 ,0623 1000 16,62 18,63 3s [fl/21°-3p f11/21 2-2 
6142,508 100 18,69 20,71 3p [11/2l-4d [21/2] 0 1-2 
6128,4598 100 16,67 18,69 3s {11/21°-3p' [il/2J 1-1 
6118,027 15 18,63 20,66 3p [fl/2l-5s' P/2] 0 2-1 
6096,1630 300 16,67 18,70 3s [11/z] 0-3p' lfl/21 1-2 

6074,3377 1000 16,67 18,71 3s f11/z] 0 -3p P/2l 1-0 
6064,5359 50 18,61 20,66 3p [1 1/2]-5s' [1/2l 0 1-0 
6046,1348 50 18,61 20,66 3p (11/zl-5s' P/2r 1-1 
60lt2 ,013 1.5 18,96 21 ,02 3p' [1/zl-5d [i 1/2t 0-1 
6029,9971 1000 16,67 18,72 3s [Piz] 0-3p' P/2J 1-1 

6000,9275 100 18,63 20,70 3p [11/z]-4d fl/z] 0 2-1 
5991 ,6532 75 18,63 20,70 3p [11/21-4d [31/2] 0 2-:3 
5987 ,9074 150 18,63 20,71 3p [1 1/2]-4d (fl/2t 2-2 
5982,401 8 18,6:3 20,71 3p f11/21-4d [fl/zl 0 2-1 
5975,5340 600 16,62 18,69 3s (11/zl 0 -3p' [1l/2l 0 2-1 

5974,6273 500 18,63 20,71 3p [11 /2]-4d [21/21° 2-3 
5966,171 35 18,72 20,80 3p' [1/z]-4d' [21 /2] 0 1-2 
5965,4710 500 18,72 20,80 3p' [1/2]-4d' [1l/z)0 1-2 
5961,6228 70 18,72 20,80 3p' [1/2]-4d' [fl/zl0 1-1 
5944,8342 500 16,62 18,70 3s [11/2) 0-3p' [1l/2l 2-2 

5939,319 50 18,57 20,66 3p [21/z]-5s' (1/ 2}0 2-1 
5934,458 7.5 18,61 20,70 3p [11/d-4d [11/zl 0 1-0 
5933,958 8 
5922,709 25 18,61 20,70 3p [11/z]-4d [31/zl" 1-3 
5919,037 8 18,61 20,71 3p [11 /2]-4d [1l/z] 0 1-2 
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5918,9068 250 
5913,6327 250 
5906 ,4294 50 
5902,783 5 
5902,4623 50 
5902,097 3 
5898,406 20 
5881,8950 1000 
5872,8275 500 
5872,149 75 
5870,971 3 
5868,4183 75 
5852,4878 2000 
5828,910 75 
5820,1558 500 
5816,645 50 
5812,400 15 
5811 ,4066 300 
5804,4496 500 
5804,098 75 
5770,307 50 
5764,4188 700 
5764,063 3 
5760,5885 70 
5748,650 70 
5748,2985 500 
5719,532 75 
5719,2248 500 
5718,899 150 
5715,339 35 
5689,8163 150 
5684,647 25 
5662,5489 75 
5656,6588 500 
5656,030 75 
5652,5664 75 
:J591 ,15 8 
5589 ,:378 50 
5585,905 5 
5576,049 35 
5563,047 75 
5562,7662 500 
5562,441 150 
5559,087 35 
5538,651 50 

5533,6788 75 
5520,63 3 
5511,485 15 
5511,176 3 
5507,339 25 

5494,4158 50 
5448,5091 150 
5447,120 8 
5433,6513 250 
5420,155 50 

5418,5584 150 
5412,649 250 
5410,12 5 

18,71 
18,61 
18,61 
18,70 
18,70 
18,70 
18,70 
16,62 
18,69 
18,69 

18,69 
16,85 
18,57 
18,57 
18,57 

18,57 
18,57 
18,57 
18,96 
18,55 
18,55 
18,55 
18,55 
18,55 
18,63 
18,63 
18,63 
18,63 
18,38 
18,96 
18,38 
18,61 
18,61 
18,61 
18,96 
18,72 
18,96 
18,72 
18,57 
18,57 
18,57 
18,57 
18,71 

18,70 
18,70 
18,55 
18,55 
18,69 

18,69 
18,38 
18,96 
18,38 
18,72 

18,72 
18,72 
18,72 

20,80 
20,71 
20,71 
20,80 
20,80 
20,80 
20,80 
18,72 
20,80 
20,80 

20,80 
18,96 
20,70 
20,70 
20,71 

20,71 
20,71 
20,71 
21,11 
:W,70 
zo;1o 
20,71 
20,71 
20,71 
20,80 
20,80 
20,80 
20,80 
20,56 
21 ,14 
20,56 
20,80 
20,80 
20,80 
21,18 
20,94 
21,18 
20,95 
20,80 
20,80 
20,80 
20,80 
20,95 

20,94 
20,95 
20,80 
20,80 
20,94 

20,95 
20,66 
21 ,24 
20,66 
21,01 

21,01 
21,02 
21,02 

Transition 

3p' [fl/z]-4d' [fl/z] 0 

3s' [1/z] 0-3p' [1/zl 
3p [21/z]-4d [1/z] 0 

3p [21/z]-4d [31/z] 0 

3p [21/z]-4d [fllz] 0 

3p [21/z]-4d [fl/z] 0 

3p [21/z]-4d [21/zl" 
3p [21/z]-4d [21/z] 0 

3p' [1/zl-5d' lfllzr 
3p [21/z)-4d [31/z] 0 

3p [21/d-4d [31/zl" 
3p [21/z]-4d [1 1/z] 0 

3p [21/z]-4d [21/zl 0 

3p [21/z]-4d [21/z]c 
3p [11/z]-4d' [21/z] 0 

3p [fl/z]-4d' [21/z] 0 

3p [11/z]-4d' [P/zl" 
3p [11/z]-4d' [fl/z] 0 

3p [1/d-5s [fllz] 0 

3p' [1/z]-7s ll1/zr 
3p [1/z]-5s [1 1z/) 0 

3p [11/z]-4d' [21/z] 0 

3p [fl/z)-4d' [11 /z] 0 

3p [11/ 2 )-4d' (11/z]" 
:3p' [1 /z)-6d [1 /z] 0 

3p' [1/z]-6s [P/zr 
:)p' fl/z]-6d [illz] 0 

3p' [1/z}-os [P/2 ) 0 

3p [21/z]-';d' [21/z] 0 

3p [21/z]-4d' [21/z] 0 

3p [21/z]-4d' [P/zl" 
3p [21/z]-4d' [1 1 /~] 0 

3p [1./z)-os [11/z) 0 

3p' [11 /z]-6s [11 /z] 0 

3p' [fl/z]-6s [fl/z] 0 

3p [21/z]-4d' [21/ 2 ] 0 

3p [21/z)-4d' [11/2 ] 0 

3p' [11/d-os [fl/2 ) 0 

3p' [fl/z]-6s f11/z] 0 

3p [1/z}-5s' [1/z] 0 

3p' !1/2l-7s' p;?r 
3p [1/z]-5s' [1/z] 0 

3p' [1/z)-5d [1/z] 0 

3p' [1/z}-5d [1/z) 0 

3p' [1/z}-5d [11/z] 0 

3p' P/z)-Sd [11/z) 0 

.] 

0-1 
1-1 
1-2 
2-2 
2-3 
2-2 
2-1 
2-1 
1-2 
1-2 

1-1 
1-0 
2-1 
2-3 
2-2 

2-1 
2-2 
2-3 
0-1 
3-4 
3-:3 
3-2 
3-2 
~3-3 
2-2 
2-3 
2-2 
2-1 
1-2 
0-1 
l-1 
1-2 
1-2 
1-1 
0-1 
1-2 
0-1 
l-1 

2-2 
2-3 
2-2 
2-1 
0-1 

2-2 
2-1 
3-3 
:3-2 
1-2 

1-1 
1-0 
0-1 
1-1 
1-0 

1-1 
1-2 
t-1 
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'-· A. I I EH' eV I EB, eV I Transition J 

5400,5616 2000 16,67 18,96 3s f1llzt-3p' Plzl 1-0 
5383,250 25 18,71 21 ,01 3p Plz]-5d [1/zr 0-1 
5374,9774 50 18,71 21,02 3p [1/z]-5d [fl/z]0 0-1 
5372,3110 75 18,63 20,94 3p [11/2}-6s [11/2 ]q 2-2 
5366,222 25 18,70 21,01 3p' (11/z]-5d P/2}0 2-1 
5362,248 25 18,70 21,01 3p' [11/z]-5d [31/zt 2-3 
5360,442 35 18,70 21,02 3p' [11/d-5d [il/z}0 2-2 
5360,0121 150 18,63 20,95 3p [fl/z}-6s [11/z} 0 2-1 
5358,020 10 18,70 21 ,02 3p' [1l/z]-5d (11/z]0 2-1 
5355,422 150 18,70 21 ,02 3p' [1l/2]-5d [21/z] 0 2-2 
5355,176 150 18,70 21,02 3p' [11/z)-5d [21/z) 0 2-3 
5353,513 5 18,96 21,28 3p' Plz]-6d' (11/zr 0-1 
5349,204 150 18,72 21,04 3p' P/z]-6s' P/z]0 1-1 
5343,2834 600 18,38 20,70 3p P/z]-4d [1/z] 0 1-0 
5342,700 1 18,96 21 ,28 3p' P/z]-7d [11h] 0 1-1 
5341 ,0938 1000 18,38 20,70 3p P/z]-4d P/z] 0 1-1 
5335,710 10 18,69 21,02 3p' (11/z]-5d [fl/z] 0 1-2 
5333,323 50 18,69 21,02 3p' [11/z]-5d [fl/z]0 1-1 
5330,7775 600 18,38 20,71 3p P/z]-4d [1 1/z] 0 1-2 
5326,3968 75 18,38 20,71 3p P/z]-4d (11/z] 0 1-1 
5320,550 2 18,38 20,71 3p [1/z]-4d [21/z] 0 1-2 
5316,806 25 18,61 20,94 3p [fl/2J-6s [fl/z)0 1-2 
5314,781 ·30 18,71 21,04 3p P/z]-6s' [1/2] 0 0-1 
5304,7580 70 18,61 20,95 3p [11/z]-6s [fl/z] 0 1-1 
5298,1891 150 18,70 21,04 3p' [11/z]-6s' P/z] 0 2-1 
5280,0853 50 18,69 21,04 3p' [il/z]-6s' Plzr 1-0 
5274,0393 40 18,69 21 ,04 3p' [ilfz]-6s' [1/z) 0 1-1 

5234,0271 50 18,57 20,94 3p [21/z]-6s [fl/z]0 2-2 
5222,3517 50 18,57 20,95 3p [21/z]-6s (11/z] 0 2-1 
5214,339 35 18,63 21 ,01 3p [il/2]-5d [1/z] 0 2-1 
5210,5672 50 18,63 21,01 3p [fl/z]-5d [31/z] 0 2-3 
5208,8648 70 18,63 21,02 3p (11/z]-5d (11/z] 0 f-2 
5206,565 3 18,63 21,02 3p [fl/z]-5d (11/z] 0 2-1 
5203,8962 150 18,63 21,02 3p [f1/~]-5d [21/z] 0 2-3 
5193,2227 150 18,72 21,11 3p' P/z]-5d' [21/z] 0 1-2 
5193,1302 150 18,72 21,11 3p' P/z]-5d' f11/zt 1-2 
5191,322 35 18,72 21,11 3p' P/z]-5d' (11/z] 0 3-2 

5188,6122 150 18,55 20,94 3p [21/z]-6s [fl/z] 0 3-2 
5182,320 2 18,96 21 ,36 3p' P/z]-8s' [1/z] 0 0-1 
5163,474 10 18,61 20,01 3p (11/z]-5d P/z] 0 1-0 
5158,902 50 18,71 21,11 3p P/z]-5d' [fl/z]0 0-1 
5156,667 50 18,61 21,02 3p (11/z]-5d (11/z] 0 1-2 

5154,4271 50 18,61 21,02 3p [il/z]-5d [fl/z] 0 1-1 
5151,9610 75 18,61 21,02 3p !F/z]-5d [21/z] 0 1-2 
5150,077 35 18,63 20,04 3p [fl/z]-6s' [1/z] 0 2-1 
5145,122 35 18,70 21,11 3p' [11/z]-5d' [21/z] 0 2-2 
5145,011 500 18,70 21,11 3p' [fl/z]-5d' [fl/z)0 2-2 

5144,9384 500 18,70 21,11 3p' (11/z]-5d' [21/z] 0 2-3 
5143,2665 5 18,70 21,11 3p' [11/z]-5d' (11/z] 0 2-1 
5128,280 2 18,72 21,14 3p' P/z]-7s [11/z] 0 1-2 
5122,337 150 18,69 21,11 3p' [11/z]-5d' [21/z] 0 1-2 
5122,257 150 18,69 21,11 3p' [il/z]-5d' [F/z]0 1-2 

5121 ,866 2 18,72 21,14 3p' [1/z]-7s [1l/z] 0 1-1 
5120,506 25 18,69 21,11 3p' [il/z]-5d' (11/zt 1-1 
5117,011 35 18,38 20,80 3p [1/z]-4d' [21/z] 0 1-2 
5116,5032 150 18,38 20,80 3p P/z]-4d' [11/z] 0 1-2 
5113,6724 75 18,38 20,80 3p [1/2)-4d' [fl/z] 0 1-1 
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5104,701 35 18,61 21,04 3p [11/z)-6s' P/z)0 1-0 
5099,042 25 18,61 21,04 3p [11/z)-6s' P/z)0 1-1 
5090,321 8 18,71 21,14 3p P/zl-7s [1l/z)0 0-1 
5083,968 25 18,57 21,01 3p [21/z)-5d P/2la 2-1 
5081,360 15 18,70 21,14 3p' [fl/z)-7s [11/z) 0 2-2 
5080,3852 150 18,57 21,01 3p [21/z)-5d [31/zl" 2-3 
5078,762 15 18,57 21,01 3p [21/z)-5d [fl/z) 0 2-2 
5076,581 35 18,57 21,01 3p [21/z)-5d [fllz) 0 2-1 
5074,201 35 18,57 21,02 3p [21/z]-5d [21/z) 0 2-2 
5074,062 3 18,57 21,02 3p [21/z]-5d [21/z) 0 2-3 
5059,150 2 18,69 21,14 3p' [11/z]-7s [11/z] 0 1-2 
5052,930 25 18,69 21,14 3p' [fl/z]-7s [1 1/z] 0 1-1 
5046,608 3 18,72 21,18 3p' P/z]-6d fl/z] 0 1-0 
5045,816 15 18,72 21,18 3p' fl/z]-6d [l/z) 0 1-1 
5042,853 15 '18,72 21,18 3p' P/z]-6d [fl/z) 0 1-2 
5041,598 1 18,72 21,18 3p' P/z]-6d [11/z) 0 1-1 
5037,7512 500 18,55 21 ,01 3p [21/2]-5d [31/2) 0 3-4 
5037,577 3 18,55 21,01 3p [21/z]-5d [31/z) 0 3-3 
5035,989 35 18,55 21,02 3p [21/2]-5d [fl/z) 0 3-2 
5031,483 2 18,55 21,02 3p [21/z]-5d [21/z] 0 3-2 
.5031,3504 250 18,55 21,02 3p [21/z]-5d [21/z] 0 3-3 
5022,870 25 18,57 21,04 3p [21/zl-6s' P/2] 0 2-1 
5015,187 5 18,71 21,18 3p P/z]-6d [l/z) 0 0-1 
5011,003 25 18,71 21,18 3p P/z)-6d [fl/z] 0 0-1 
5005,333 50 18,63 21,11 3p [fl/z}-5d' [21/z) 0 2-2 
5005,1587 500 18,63 21,11 3p [fl/z)-5d' [21/z) 0 2-3 
5003,561 2 18,63 21,11 3p [fl/z]-5d' [fl/2 ] 0 2-1 
5000,395 3 18,70 21,18 3p' [fl/z)-6d P/z)0 2-1 
4998,502 10 18,70 21,18 3p' [11/2]-6d [31/z) 0 2-3 
4997,482 15 18,70 21,18 3p' [11/z)-6d [fl/z) 0 2-2 
4996,209 2 18,70 21,18 3p' !11/z)-6d [fl/z] 0 2-1 
4994,930 150 18,70 21,18 3p' [ fl/z)-6d [21/z] 0 2-3 
4979,625 5 18,69 21,18 3p' [fl/z)-6d P/z] 0 1-0 
4975,961 10 18,69 21,18 3p' [fl/2 )-6d [fl/2 ]" 1-2 
4974,760 50 18,69 21,18 3p' [fl/z]-6d [11/z) 0 1-1 
4973,538 100 18,69 21,18 3p' [11/z]-6d [21/z] 0 1-2 
4957,122 150 18,61 21,11 3p [fl/z]-5d' [21/zlc 1-2 
4957,0335 1000 18,61 21,11 3p [fl/z)-5d' [fl/z] 0 1-2 
4955,382 150 18,61 21,11 3p [11/z]-5d' [11/z] 0 1-1 
4944,9899 100 18,63 21,14 3p [1l/z]-7s lfllz]0 2-2 
4939,0457 100 18,63 21,14 3p !11/z]-7s [1l/z] 0 2-1 
4930,944 50 18,72 21,24 3p' P/z)-7s' [1/z] 0 1-0 
4928,235 70 18,72 21,24 3p' [1/z]-7s' P/z]0 1-1 
4899,013 50 18,71 21,24 3p P/z]-7s' [1/z] 0 0-1 
48.97,924 70 18,61 21,14 3p [11/z]-7s (11/z] 0 1-2 
4892,228 10 18,72 21 ,26 3p' [1/z)-8s [11/z) 0 1-2 
4892,1007 500 18,61 21,14 3p [fl/z)-7s [11/z] 0 1-1 
4888,365 5 18,72 21,26 3p' P/zl-8s [fl/z) 0 1-1 
4885,084 100 18,57 21,11 3p [21/z]-5d' [21/z) 0 2-2 
4884,9170 1000 { 18,70 21,24 3p' [fl/z)-7s' P/z) 0 2-1 

18,57 21,11 3p [21/z)-5d' [21/z) 0 2-3 
4883,403 15 18,57 21,11 3p [21/zl-5.d' [1l/z) 0 2-1 
4868,268 70 18,63 21,18 3p [1 1/z)-6d P/z) 0 2-1 
4867,010 70 18,69 21,24 3p' [11/z)-7s' Ptzr 1-0 
4866,476 80 18,63 21,18 3p [fl/2)-6d [31/z) 0 2-3 
4865,501 100 18,63 21,18 3p [il/z)-6d [fl/z] 0 2-2 
4864,351 30 18,69 ~1,24 3p' [fl/z)-7s' [1/z) 0 1-1 
4863,0800 100 18,63 21,18 3p [11/z]-6d [21/z] 0 2-3 
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4859,604 15 18,71 21,26 3p (l/2]-8s lfllz]0 0-1 
4852,6571 100 18,72 21,28 3p' P/z1-6d' [21/ 21° 1-2 
4851,501 60 18,72 21,28 3p' P/z1-6d [fl/:dQ 1-1 
4849,530 30 18,70 21,26 3p' I11/2J-8s lfllz1° 2-2 
4845,767 5 18,72 21,28 3p' P/z1-7d (1/z1° 1-0 
4845,14f> 15 18,72 21,28 3p' [1/z1-7d [1/z] 0 1-1 
4842,941 50 18,72 21,28 3p' P/z]-7d [11/2 ] 0 1-2 
4842,566 10 18,72 21,28 3p' [1/z]-7d [11/z] 0 1-1 
4837,3139 500 18,38 20,94 3p [1/z]-6s [fl/z] 0 1-2 
4829,288 5 18,69 21,26 3p' [il/z]-8s [11/z] 0 i-2 
4827,587 300 18,57 21,14 3p [21/2]-7s [fl/2 ] 0 2-2 
4827,3444 1000 18,38 21,95 3p Plz]-6s [fl/zr 1-1 
4825,529 50 18,69 21,26 3p' [11/2]-8s [11/z] 0 1-1 
4823,370 50 18,61 21,18 3p [il/z]-6d P/z] 0 1-0 
4823,174 100 18,71 21,28 3p [1/z]-6d' (P/z1° 0-1 
1821,9236 300 18,57 21,14 3p [21/z1-7s [fl/z] 0 2-1 
4819,937 70 18,61 21,18 3p [fl/z1-6d [11/z] 0 1-2 
4818,789 150 18,61 21,18 3p (11/z]-Gd [fl/z1° 1-1 
4817 ,638U 300 .18,61 21,18 3p (11/2]-6d [21/21" 1-2 
4816,900 1 18,71 21,28 3p [1/zl-7d P/2r 0-1 
4814,338 50 18,71 21,28 3p l1121-7d 11112r 0-1 
4810,634 100 18,70 21 ,28 3p' [il/z]-6d' [21/z1° 2-2 
4810,0640 150 18,70 21 ,28 3p' [fl/z]-6d' [21/z] 0 2-3 
4809,500 10 18,70 21,28 3p' [ilfz)-6d' [fl/z} 0 2-1 
4803,225 1 18,70 21,28 3p' (11/z1-7d P/z1° 2-1 
4802,363 10 18,70 21,28 3p' [fl/2]-7d f31/z1° 2-3 
4801,076 2 18,70 21,28 3p' [1l/2]-7d [P/z]0 2-2 
4800,111 15 18,70 21,29 3p' (11/z]-7d [21/z] 0 2-3 

4790,728 30 18,69 21,28 3p' [11/z1-6d' [21/z]0 1-2 
4790,218 500 18,69 21 ,28 i3p' [11/ 2]-6d' [fl/2]0 1-2 
!1789,600 100 18,69 21,28 3p' f11/z1-6rl' [11/2] 0 1-1 
4788,9270 1000 18,55 21,14 3p [21/z]-7s lfl/21° 3-2 
4784,022 2 18,69 21,28 3p' [il/z1-7d [l/z)0 1-0 
4.781,239 2 18,69 21,28 i)p' [il/z)-7 d [11/z) 0 1-2 
4780,884 30 18,69 21 ,28 3p' (11/z]-7d (11/z1° 1-1 
4780,338 300 18,69 21,29 3p' (11/z)-7d (21/ 21° 1-2 
4758,728 150 18,63 21,24 3p (11/z)-7s' (1/z) 0 2-1 
4754,440 100 18,57 21,18 3p (21/z]-6d P/21° 2-1 
4753,123 1 18,72 21,33 3p' P/z}-9s [fl/z] 0 1-2 
4752,7320 500 18,57 21,18 3p' P/z]-6d [31/2 ] 0 2-3 
4751,802 30 18,57 21,18 3p [21/z1-6d lfllzr 2-2 
47f>0,686 30 18,57 21 ,18 3p (21/z]-6d [fl/z] 0 2-1 
4749,5754 300 18,57 21,18 3p [21/z)-6d [21/ 2 ] 0 2-2 
.'f725 ,145 70 18,63 21,26 ;{p I 11 /z]-Ss (11/z 1° 2-2 
4724,162 5 18,72 21,35 3p' fl/z]-8d P/z]0 '1-0 

-1723,810 70 { 18,71 21,33 3p fl/z]-Us f1l/z) 0 tl-1 
18,72 21,35 3p' P/~l-8d !1/2l 0 1-l 

,1722,714 15 18,72 21,35 3p' fl/z1-8d [fl/z] 0 l-2 
4722,150 5 '18,72 21,35 3p' P/zl-8d [11/zt 1-1 
4721,536 70 18,63 21,26 3p [fl/2l-8s IW2l'' ~--1 

4717,608 70 18,61 21,24 3p [il/2]-7s' [1/2l'' 1-0 
4715,3466 1500 18,55 21,18 3p [21/2f-6d [31/21" :1-4 
4715,246 30 ·18,55 21,18 3p 121121-lld r:~r 12r ;{-:1 
4715,132 30 18,61 21,24 3p [fl/2]-7s' [1/21° 1-1 
4714,336 70 18,55 21,18 3p [21/21-6cl !11/zl' 3-') 
4712,800 10 18,70 21,33 3p [11/2]--\h [fl/21° 2-:J. 
4712, 1a5 15 18,72 21,36 3p' [1/21--Ss' f1/zr 1-0 
4712,066 1000 18,55 21,18 3p [21 l2l--6d (21 / 21 o :~-3 

4710,478 30 18,72 21,36 3p' [l/2J-8s' F12r 1-1 
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f.., A 

4710,0669 
4708,8619 
4704,3949 
4702,526 
4700,469 
4696,943 
4695,363 
4691,580 
4688,191 
4687,6724 
4683,764 
4683,238 
4682,910 
4682,146 
4681,\!30 
4681,200 
4680,363 
4679,135 
4678,604 
4678,218 
4670,884 
4667,356 
4666,654 
4663,518 
4663,092 

4661' 1054 
4656,3936 
4653,699 
4652,101 
4649,904 
4645,885 
4645,4'180 
4644,833 
4643,931 
4643,182 
4640,443 
4639,591 
4636,974 
4636,634 
4636,125 
4628,460 
4628,3113 
4627,799 
lt617,837 
4616,911 

!t614 ,391 
4609,910 
4609,365 
'1604,938 
4604,680 

4604,095 
/1595,249 
4593,243 
4586,145 
4585,876 

4582,980 
4582,556 

I 

1000 
1200 
1500 
150 

5 
5 

20 
15 
2 

100 
30 
5 

10 
20 
20 
50 

100 
150 
50 

300 
70 

100 
50 
20 
40 

150 
300 

50 
30 
70 
1 

300 
40 
2 
5 

70 
3(.· 
50 
70 
70 
30 

150 
2 

70 
5 

100 
150 
30 
5 
1 

15 
50 
50 

2 
10 

2 
15 

Ew ~-v --~--1.:8-, e-V--~ - ----;;~:ion----~-----.,-----
1 i I 

18,38 
18,:18 
18,38 
18,38 
18,:18 
18,71 
18,71 
18,69 
18,63 
18,63 
18,71 
18,70 
18,70 
18,61 
18,70 
18,63 
18,63 
18,63 
18,61 
18,63 
18,70 
18,72 
18,72 

r18, 72 
l18,69 
18,69 
18,38 
18,38 
18,69 
18,69 
18,57 
18,61 
18,61 
18,61 
18,72 
18,72 

18,71 
18,61 
18,61 
18,61 
18,61 
18,70 
18,70 
18,70 
18,57 
18,71 

18,5/ 
18,69 
18.69 
18;69 
18.70 

18,70 
18,63 
18,63 
18,69 
18,69 

18,72 
18,57 

21,01 
21,01 
21,02 
21,02 
21,02 
21,35 
21,35 
21,33 
21,28 
21,28 
21,36 
21,35 
21,35 
21,26 
21,35 
21,28 
21,28 
21,28 
21,26 
21,29 
21,36 
21,38 
21,38 
21,35 
21,35 
21,35 
21,04 
21,04 
21,36 
21,36 
21,24 
21,28 
21 ,28 
21,28 
21,39 
21,39 
21,38 
21,28 
21 ,28 
21,28 
21,29 
21,38 
21,38 
21 ,38 
21,26 
21,39 

21,26 
21,38 
21,38 
21 ,38 
21 ,39 

21,40 
21,33 
21,33 
21,39 
21,40 

21,43 
21,28 

3il1121-5d I112r 
3p [1/2J-5d [1/2Jc 
3p [1/21-Sd [1 1/21-
3p [1/2[-5d [fl/21° 
:~p [1/21-5d [21 /21° 

3p [1/zl-8d [1/2Jc 
3p [1/z]-8d [fl/21, 

3p' [fl/2]-9s [1l/2J" 
3p [il/2]-6d' [21(21' 
3p £11121-6d' [21/21' 

3p'[1/21-8s' [1/21' 
3p' [fl/21-8d [31/ 2]' 
3p' [1l/21--8d [fl/zr 
3p [11/21--Ss [11 /21' 

3p' [1l/2l-8d [21/2]-

3p [ilf2]-7d [1/2] 0 

3p [1lf2)-7d [31 /21-
3p [il/2]-7d [11/21' 
3p [11/21-Ss [1lf21-
3p [11/21-7d [21/21" 

3p' [Jl/2]-8s P/2l 0 

3p' PI2J-7d' [21/ 21' 
3p' {1f2J-7d' [il/21. 
3p' [1 /2]-iOs [1l/2lo 

3p' Ifl/21-sa 11112r 
3p' [fl/2J-8d [21fz] 0 

3p fll21--6s' [ 1 /~1' 
3p !1/2J-6s' [1/21° 

3p' [1lf21-8s' [1/2l 
3p' [11/2[-8s' [1/zl' 

3p [21 /21-7s' [1 /2lo 
3p [fl/z]-6d' [fl/2 ] 0 

3p [11/z]-6d' [21/z] 0 

3p [ 1/zl-6d' [tl/zl" 
3p' P/z)-9d P/z] 0 

3p' [1/2]-9d [fl/2] 0 

3p (1!2]-7d' [11/21° 
3p [fl/z]-7d P/2]0 

3p [fl/z)-7d [fl/z] 0 

3p [il/z]-7d [11/z)0 

3p [fl/z]-7d [21/z) 0 

3p' [fl/id-7d' [fliz] 0 

3p' [fl/z]-7d' [21/z] 0 

3p' Wfz]-7d' [fl/z) 0 

3p [21/z]-8s [11/z) 0 

3p P/z)-9d [11/z) 0 

3p [21/zl-8s [1l/zl0 

3p' [11/z]-7d' [fl/zlc 
3p [fl/z)-7d' [fl/z) 0 

3p' [F/2 ]-10s [11/zl" 
3p' [fl/2)-9d [11/z) 0 

3p' [tl/zl-9d [21/2) 0 

3p [1 1/2]-9s [fl/z] 0 

3p [flizl-9s [fl/2 ) 0 

3p' lfllzl-9d [fl/zr 
3p' [fl/z)-9d [21/z) 0 

3p' [1/2]-9s' P/z] 0 

3p [21/2]-6d' [21/ 2 ] 0 

1-0 
1-1 
1-2 
1-1 
1-2 
0-1 
0-1 
1-1 
2-2 
2-3 
0-1 
2-3 
2-2 
1-2 
2-~l 

2-1 
2-3 
2-2 
1-1 
2-3 
2-1 
1-2 
1-1 
1--::: 
1-1 
1-2 
1-0 
J-1 
1-0 
1--1 
2-1 

1-2 
1-2 
1-1 
1-1 
1-2 

0-1 
1-0 
1-2 
1-1 
1-2 
2-2 
2-2, 3 
2-1 
2-2 
0-1 

2-1 
1-2 
·l-1 
1-1 
2-2 

2-3 
2-2 
2-1 
1-1 
1-2 

1-0 
2-2 
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a., .A I E 8 , eV I EB' eV I Transition J 

4582,4521 150 18,55 21,26 3p [21/2]-8s [11/2]0 3-2 
4582,105 15 18,57 21,28 3p [21/2]-6d' [11/21° 2-2 
4582,035 150 18,57 21,28 3p [21/2]-6d' [21/21° 2-3 
4575,858 20 18,57 21,28 3p l21/21-7d P12r 2-1 
4575,0620 300 18,57 21,28 3p I21/2J-7d I31J2r 2-3 
4573,759 30 18,57 21,28 3p [21/21-7d [fl/21° 2-2 
4573,557 50 18,57 21,28 3p [21/2]-7d (fl/21° 2-1 
4573,066 5 18,57 21,29 3p [21/21-7d [21/21~ 2-2 
4567,845 10 18,63 21,35 3p (fl/21-8d [l/21° 2-1 
4567,139 15 18,63 21,35 3p w121-8d !31J2r 2-3 
4566,830 40 18,63 21,35 3p [il/21-8d [fl/21° 2-2 
4565,888 60 18,63 21,35 3p (fl/zl-8d [21/ 2]0 2-3 
4556,698 2 18,71 21,43 3p [1/21-9s' P/2]0 0-1 
4555,392 30 18,63 21 ,36 3p [11/2]-8s' P/21° 2-1 
4554,824 40 18,72 21,45 3p' [1/21-8d' [21/z1° 1-2 
4554,561 5 18,61 21,33 3p (11/21-9s [11/21° 1-2 
4554,415 10 18,72 21,45 3p' [1/2l-8d' [fl/21° 1-1 
4552,598 30 18,61 21,33 3p (fl/z]-9s [fl/21° 1-1 
4550,640 1 18,70 21,43 3p' lfllzl-10d l31/2r 2-3 
4547,728 15 18,55 21,28 3p [21/2]-6d [21/21° 3-2 
4547,218 10 18,55 21,28 3p [21/ 2 ]-6d [21/21° 3-3 
4545,729 1 18,69 21,42 3p' (11/zl-iis [fl!2l0 1-1 
4544,502 50 18,70 21,43 3p' [fl/2]-9s' [1/2l 0 2-1 
4540,380 50 18,55 21 ,28 3p [21/21-7d [31/z1° 3-4 
4539,168 50 18,55 21,28 3p l21/2l-7d 111J2t 3-2 
4538,293 300 18,55 21,29 3p [21/2]-7d [21/2}0 3-3 
4537,7545 1000 18,38 21,11 3p P/2l-5d' [21/21° 1-2 
4537,683 300 18,38 21,11 3p [l/2l-5d' [fl/21° 1-2 
4536,312 150 18,38 21,11 3p (1/21-5d' [fl/2t 1-1 
4532,395 1 18,69 21,43 3p' [fl/2]-10d [fl/21° 1-1 
4529,476 30 18,71 21 ,45 3p P/2l-8d' [11/21° 0-1 
4527,973 1 18,61 21,35 3p [fl/2]-8d [1/21° 1-0 
4527,725 15 18,69 21,43 3p' [11/21-9s' [1/ 2]0 1-0 

4526,685 15 { 18,69 21,43 3p' [il/21-9s' [1/2]0 1-1 
18,61 21,35 3p [fllz)-8d [11/21° 1-2 

4526,177 50 18,61 21,35 3p [11/2]-8d 111/21 9 1-1 
4525,764 70 18,61 21,35 3p (fl/21-8d [21/21° 1-2 
4517,736 100 18,70 21,45 3p' [11/21-8d' [21 /21~ 2-3 
4516,936 50 18,61 21,36 3p [il/21-8s' [1/z1° 1-0 
4515,411 30 18,61 21,36 3p (fl/21-8s' [l/2]0 1-1 
4515,022 2 18,63 21,38 3p [1l/2]-7d' [21/2JD 2-2 
4514,891 70 18,63 21,38 3p [fl/2]-7d' [21/21° 2-3 
4511 ,509 20 18,63 21,38 3p [11/21-10s [fl/2)0 2-2 
4510,170 15 18,63 21,38 3p (11/21-10s [fl/21° 2-1 

4500,182 50 18,69 21,45 3p' [f1!21-8d' (fl/2]0 1-2 
4499,843 5 { 18,69 21,45 3p' (fl/z1-8d' [fl/21° 1-1 

18,72 21,48 3p' P/2l-10s' P/21° 1-0 
4499,000 2 18,72 21,48 3p' [1/2l-10s' (1/2l 0 1-1 
4493,699 50 18,57 21,33 3p [21/z]-9s [fl/2]0 2-2 
4493,108 5 18,63 21,39 3p (fl/2]-5d [1/21° 2-1 

4492,689 15 18,63 21,39 3p [fl/2]-5d [31/21° 2-3 
4492,412 30 18,63 21,39 3p [11/21-5d [fl/z1° 2-2 
4492,132 5 18,63 21 ,39 3p (fl/2l-5d [fl/zl0 2-1 
4491,838 50 18,63 21,40 3p [il/2]-5d [21/21° 2-2, 3 
4491,771 80 18,57 21,33 3p [21/21-9s [il/21° 2-1 

4488,0926 300 18,38 21,14 3p [1/2]-7s [fl/z1° 1-2 
4483,190 150 18,38 21,14 3p [1/21-7s [fl/21° 1-1 
4480,823 15 18,72 21,49 3p' [l/21-9d' [21/21° 1-2 
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---·--------

).,A I 
I 

EH, eV I En, eV I Transition J 

-----·---------

4475,656 100 18,61 21,38 3p [·P/2]-7d' [fl/21° 1-2 
4475,131 5 18,61 21,38 3p [fl/z]-7d (fl/21° 1-1 
4472,246 i 18,61 21,38 3p [ il/2I-10s (fl/zl 0 1-2 
4470,971 5 18,61 21,38 3p [fl/zl-10s [11/21° 1-1 
4467,491 1 18,57 21,35 3p [21/2]-8d P/zl 0 2-1 
4466,8120 70 18,57 21,35 3p [21/z]-8d [31/z] 0 2-3 
4466,503 2 18,57 21,35 3p [21/zl-8d [fl/21° 2-2 
4466,045 5 18,57 21,35 :3p [21/zl-8d [fl/zl 0 2-1 
·i465 ,651 50 18,57 21,35 3p [21/21-8d [21/z] 0 2-2 
4462,856 2 18,70 21,48 3p' (fl/2l-10s' P/2]0 2-1 
4460,175 '100 18,55 21,33 :~p [21/2]-9s [11/21° 3-2 
4456,380 1 18,71 21,49 3p P/zl-9d' (11/zl 0 0-1 
4455,564 15 18,57 21,36 3p [21/2l-8s' (1/2l 0 2-1 
4454,285 5 18,63 21,42 3p [11/21-Hs l11/2l< 2-2 
4453,528 1 18,61 21,39 3p [11/21-9d (fl/21Q l-2 
4453,324 2 18,63 21,42 3p [il/2I-Hs [fl/2l' 2-·l 
4453,253 5 18,61 21,39 3p [11/2l-9d [fl/2] 0 1-l 
4452,983 15 18,61 21,40 3p [fl/zl-9d [21/ 21° l-2 
4446,538 1 18,69 21,48 3p' [11/21-10s' P/2l 0 t-0 
4445,671 1 18,69 21,48 :Jp' [11/21-iOs' P/2l 0 1-1 
4444,978 30 18,70 21,49 3p' [11/2l-9d' [21/2JD 2-2 
4440,890 1 18,63 21,43 3p [1 1/2l-10d [31/2] 0 2-3 
4440;812 2 18,63 21,43 3p [fl/2]-10d (fl/zl 0 2-2 
4440,363 15 18,63 21,43 3p [11/2]-10d [21/21° 2-3 
4435,094 5 18,63 21,43 3p [11/2)-9s' P/2l0 2-1 
4433,7239 70 18,55 21,35 3p [21/21-8d (31/2lo 3-4 
4433,398 10 18,55 2'1 ,35 3p [21/21-Sd [fl/21° 3-2 
4432,526 20 18,55 21 ,35 3p [21/21-8d [21/zl 0 3-3 
4429,410 1 18,72 21,52 3p' P/2l-10d' [21/21' 1-2 
4427 ,981 15 18,69 21,49 3p' [11/2l-9d' [21/zl 0 1-2 
4427,755 30 18,69 21,49 3p' [1 1/zl-9d' [11/2] 0 1-1 
4425,400 150 18,38 21,18 3p P/2l-6d P/2l 0 1-0 
4424,8096 300 18,38 21,18 3p [l/2l-6d [l/21° 1-1 
4422,5205 300 18,38 21,18 3p P/2l-6d !fl/2lo '1-2 
4421,559 50 18,38 21,18 3p (1/2]-6d (11/21° t-1 
4420,558 1 18,38 21,18 3p [l/2)-6d [21/21° l-2 
4416,817 50 18,57 21 ,38 3p [21/2l-7d' [21/2t 2-3 
4415,141 5 18,61 21,42 3p (11/21-Hs [11/2r 1-1 
4413,561 15 18,57 21,38 3p [21/2]-10s [11/21° 2-2 
4412,285 20 18,57 21,38 3p [21/2]-10s [il/2l 0 2-1 
4409,620 20 18,63 21,45 3p l11/2l-8d' [21/z] 0 2-3 
4405,582 2 18,71 21,52 3p P/2l-10d' !fl/2l 0 0-1 

4402,985 1 18,63 21,45 3p [fl/21-Hd [21/2t 2-3 
4402,580 1 18,61 21,43 3p [11/21-lOd (fl/21° 1-1 
4402,374 2 18,61 21,43 3p [11/zl-10d [21/zl 0 1-2 
4398,136 5 18,61 21,43 3p [11/z]-9s' [l/z1° 1-0 
4397,175 1 18,61 21,43 3p [11/z1-9s' P/21° 1-1 

4395,969 1 18,57 21,39 3p [21/ 2 l-9d [1/21" 2-1 
4395,556 50 18,57 21 ,39 3p [21 /21-9d [31 /2] 0 2-3 
4395,306 1 18,57 21,39 3p [21/zl-9d [fl/2]0 2-2 
4395,008 1 18,57 21,39 3p [21/z1-9d [11/21° 2-1 
4394,773 15 18,57 21,40 3p (21/2]-9d (21/z] 0 2-2 

4394,370 15 18,70 21,52 3p [fl/2]-iOd' [21/21" 2-3,2 
4381,220 30 18,55 21,38 3p [21/z]-iOs [il/2l0 3-2 
4377,754 2 18,69 21,52 3p' [il/2)-10d' [21/2}0 1-2 
4374,997 2 { 18,63 21 ,47 3p [11/2]-12d [21/21° 2-3 

18,61 21,44 3p [11/2l-12s [il/2] 0 1-1 
4372,157 30 18,61 21,45 3p (fl/2]-Bd' [fl/2lo 1-2 
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4371,796 
4365,705 
4363,524 
4363,228 
4362,690 
4358,816 
4357 ,918 
4357 ,298 
4346,036 
4345,762 
4345,479 
4340,420 
4340,256 
4338,200 
4336,221 
4334,1267 
4327 ,265 
4321,492 
4319,511 
4318,834 
4316,008 
4314,695 
4314,110 
4310,130 
4306,2625 
4303,955 
4303,695 
4303,248 
4291 ,976 
4289,799 
4288,541 
4283,242 
4279,279 
4278,850 
4275,5598 
4275,167 
4274,656 
4270,267 
4269,724 
4268,009 
4267,724 
4267,286 
4262,479 
4259,739 
4256,498 

4252,775 
4252,418 
4249,538 
4232,323 
4221 ,554 

4203,270 
4198,099 
4196,415 
4175,488 
4175,223 

4174,369 
4173,966 
4166.091 

212 

2 
1 

70 
2 

30 

2 
5 
2 

15 
1 

2 
2 
2 
2 

50 
70 
10 
2 
1 
5 

15 
30 
1 
2 

70 
5 
1 

30 
2 
2 

5 
10 
15 
5 

70 
1 

50 
50 
70 
70 

5 
1 
2 
1 
2 

2 
2 
2 
1 
1 

2 
70 
15 
40 
60 

70 
2 

30 

18,61 
18,61 
18,55 
18,55 
18,55 
18,57 
18,57 
18,63 
18,57 
18,61 
18,57 
18,57 
18,63 
18,61 
18,38 
18,38 
18,55 
18,61 
18,57 
18,57 
18,57 
18,55 
18,55 
18,57 
18,38 
18,61 
18,61 
18,38 
18,63 
18,57 
18,55 
18,57 
18,55 
18,55 
18,38 
18,38 
18,38 
18,38 
18,38 
18,38 
18,38 
18,38 
18,57 
18,55 
18,61 

18,55 
18,55 
18,57 
18,55 
18,55 

18,57 
18,38 
18,38 
18,38 
18,38 

18,38 
18,38 
18,38 

21,45 
21 ,45 
21,39 
21,39 
21,40 
21 ,42 
21,42 
21,48 
21,43 
21,46 
21,43 
21,43 
21,49 
21,47 
21,24 
21,24 
21,42 
21,48 
21,44 
21,44 
21',45 
21 ,43 
21,43 
21,45 
21,26 
21,49 
21,49 
21,26 
21,52 
21,46 
21,44 
21,47 
21,45 
21 ,45 
21 ,28 

21 ,28 
21,28 
21 ,28 
21 ,28 
21,28 
21,28 
21,29 
21,48 
21,46 
21 ,52 

21 ,47 
21,47 
21,49 
21,48 
21,48 

21,52 
21,33 
21,33 
21 ,35 
21 ,35 

21,35 
21,35 
21,36 

I Transition 
_j _____ _ 

3p [il!2]-8d' [11/2] 0 

3p [il/2I-Hd [21/21" 
3p [21/2]-9d [31/21° 
3p [21/21-9d [11/21° 
3p [21/2j-9d [21/21° 
:~p [21/21-Hs [11/21° 
3p [21/21-11s [11/21° 
3p [1l/21-10s' [1/21° 
3p [21/21-10d [31/21° 
3p [il/21-13s [11/21° 
3p [21/21-10d [21/21° 
3p [21/21-9s' (1/21" 
3p [il/21-9d' [21/21° 
3p [fl/2l-12d [21/21° 
:~p P/21-7s' P/21° 
3p [1/21-7s' P/21° 

3p [21/ 2 1-iis IF/21" 
3p [il/2l-10s' [1/2lc 
3p [21/21-12s f11/2J 0 

3p [21/2l-12s [11/21° 
3p [21/21-8d' [21/21° 
3p [21/21-10d [31/21° 
3p [21/21-10d [21/2}0 

3p [21/21-Hd [31/21" 
3p P/2l-8s [11/21° 

3p f11/21-9d' [21/z] 0 

3p [fl/2]-9d' [11/2] 0 

3p P/2l-8s [11/21° 
3p lil/2]-10d' [21/21° 
3p [21/2]-13s [Il/2]0 

3p [21/21-12s [fl/2 ] 0 

3p [21/2l-12d [31/zl 0 

:>,p [211zi-Hd (31!2] 0 
3p [21/2]-Hd [21/21° 
3p [1/21-6d' [1 1/21° 
3p P/2l-6a' 121/2l 0 

:3p [1/21-6d' [11/21° 
3p [1/2l-7d (1/2) 0 

3p (l/21-7d P/z] 0 

3p [l/2]-7d [il/2t 
3p [1/2}-7d [11/21° 
3p [1/21-7d [21/2) 0 

3p [21/2]-13d [31/21° 
3p [21/21-13s [1l/2l 0 

3p IF/2J-1oa' r2112r 

3p [21/2l-12d [31/2] 0 

:1p [21/2]-12d [21/2 1° 
3p [21/2l-9d' [21/21" 
:1p [21/2]-13d [31/21° 
3p [21/21-13d [21/z} 0 

3p [21/2]-iOd' [21/ 2 }0 

3p P/21-9s [fl/2l 0 

3p [1/21-9s [fl/2 ] 0 

3p P/2J-8d P/2lo 
3p Pl2l-8d PJ2r 

3p [1/21-8d [11/21° 
3p P/2l-8d lil/2l 0 

3p P/2J-8s' P/2lo 

J 

1-1 
1-2 
3-4 
3-2 
3-3 
2-2 
2-1 
2-1 
2-3 
1-2 

2-2 
2-1 
2-2 
1-2 
1-0 

1-1 
3-2 
1-0 
2-2 
2-1 

2-3 2 
3-4: 3 
3-3 
2-3 
1-2 
1-2 
1-1 
1-1 
2-2, 3 
2-1 

3-2 
2-3 
3-4, ;-) 
3-3, 2 
l-2 

1-2 
1-1 
1-0 
1-1 
1-2 

1-1 
1-2 
2-3 
3-2 
1-2 

3-4 
3-3 
2-2 
3-3 
3-3 

2-3 
1-2 
1-1 
1-0 
1-1 

1-2 
1-1 
1-0 



-------------------- --· -·----- ---- ----- ------------~-------~-----------·- ~ --
I I 
I 

EB. eV I 1-., .\ I I EH eV I Transition J 
: I 
~------~---·-·- ·-------· -----

4164,802 50 18,38 21,36 3p [1:'zl-8s' [1/zr 1-1 
4131,054 70 18 ,:)8 21 ,38 :3p [1/zl-7 r!' [21/z r 1-2 

4130,512 20 18,38 21 ,38 3p [1/z)-7d' [11/z) 0 1-1 
4128,072 30 18,38 21,38 3p [1/z]-10s [F/zlc 1-2 
4126,941 2 18,38 21 ,:38 ;)p [1/zl-10s [F/zr 1-1 
4112,885 10 18,:38 21,39 ;)p [1/z]-9d [1/z] 0 1-0 
4112,694 20 18,38 21 ,39 3p [1/z]-9d [1/z] 0 1-1 

4112,100 15 18,38 21,39 3p [1/z]-9d [fl/z] 0 1-2 
4111,882 1 18,38 21,39 ;>,p f1 /zl-9d [11/z] 0 1-1 
4080,148 50 18,38 21,42 :3p [1/zl-11s [F/z) 0 1-2 
4079,359 2 18,38 21,42 :3p [1/z]-Hs [P/z] 0 1-1 
4069,389 5 18,:18 21 ,4:l 3p [1/z]-10d [1/ 2 ] 0 1-0 

4069,243 :30 18,38 21 ,43 :-lp [1/z]-JOd [1/zr 1-1 
4068,835 :1o 18,38 21 ,'.:3 :3p [1/zl-1 Or! [11/z ]" 1-2 
4064,829 15 18,38 21 ,ft:-1 ;;p [liz]-9s' (1/z]o 1-0 
4064,036 50 18,38 21,43 :3p [1/z]-9s' [1/z] 0 1-1 
4045,662 2 18,38 21 ,44 ;)p [1/z]-12s [11/z] 0 1-2 

4042,642 50 18,:18 '). I. c 3p [1/z]-8d' [21/z] 0 1-2 -..1 ,-:td 

4042,327 10 18,38 21,45 3p [1/z]-8rL' [ 11 /zl" 1-1 
4037 ,696 5 18,38 21 ,45 3p [1/z]-11d [1/z] 0 1-0 
4037 ,615 15 18,38 21,45 3p [1/z]-lld P/z] 0 1-1 
4037 ,262 5 18,38 21 ,4.') 3p [1/z]-Hd [11/z] 0 1-2, 1 

4020,015 2 18,38 21,46 3p [1 /z]-13s [il/z] 0 1-2 
1013,995 2 18,38 21 ,47 3p [1h]-12s P/z] 0 1-1 
4013,752 I 18,38 21 /l7 3p P/z]-12d [tl/z) 0 1-2 
3999,263 1 18,38 21 ,48 3p [1/z]-10s' [1/z] 0 1-0 
3998 ,59/t 1 18,38 21,18 3p P/z)-IOs' [1/2 ) 0 1-1 

3995,721 18,38 21 ,48 3p P/z]-13d [1/z] 0 1.-1 
3984,253 7 18,38 21 ,4H 3p P/z]-9d' [21/z] 0 1-2 
3984,065 2 18,38 21 .~9 3p P/z]-9d' [P/z] 0 1-1 
3943 ,5/tO 2 18,38 21 ,52 3p [1/z ]-10d' [21/z ]" 1-2 
3899,723 2 16,85 20,02 3s' [1/z] 0 -3d [l/z] 0 1-1 

3889,427 .1 16,85 20 ,0:-l 3s' [1/z] 0 -:1d [il1/z] 0 1.-3 
3887 ,134 1 16,85 20,04 3s' [1/d0 -3d [Jl/zl" t-2 
3882,698 ') '16,85 20 ,O't :3s' (l/2r-:3d [tl/z] 0 1-1 
3769,654 .) Hi,8:i 20,14 3s' [1/z] 0 -:3d' [21/z]" t-2 
3769,449 7 t6 .8:-, 20,11 3s' [1/zr-3d' [21 12 ] 0 1-3 

3768,047 ,) 16 ,8;) ~\),! -'t: 3s' [1/z] 0 -:3d' [tl/zl' t-2 
3765,819 ,) Hi ,8:i :.w ,l'i :3s' [ 1/z] 0-~{d' [1 11zl' 1-1 
3754.2148 :so 16 .~;, 211,15 3s' Plzr-4p [1/zl t-1 
3701,2247 ItO to ,s;, 2() ,:20 3s' [1/z] 0 -4p [21/zl 1-2 
3685,7351 100 16.8:1 20,21 3s' [1/z] 0 -1fp [fl/zl 1-t 

3682,2421 100 Hi ,85 20,21 3s' [1/zJ"-4p [P/zl 1-2 
3633,6643 100 lli ,S:J 20,26 3s' [1/z) 0 -4p [1/z] 1-0 
3609,1787 50 16,71 20,15 3s' [1/z] 0 -4p [1/z) 0-1 
3600 ,169·'+ tOO 16,85 20,29 3s' [1/z] 0 -4p' [tl/z] 1-t 
3593,640 300 16,85 20,30 3s' Plz] 0 -4p' [1/z] 1-1 

3593,5263 500 16,85 20,30 3s' [1/z] 0 -4p' [1 1/zl t-2 
3.562,9551 '15 16,(;7 20 .15 3s (11/z] 0 -4p [1/z] 1-1 
3520,4714 1000 Hi,85 20,37 3s' [1/z] 0 -4p' [1/z] t-0 
3515,'1900 200 J6,67 20,20 3s [Il/z)o_/fp [21/2] 1-2 
35'10,7207 50 16,62 20,15 :is [tl/z] 0 -4p [1/zl 2-1 

3501,2154 200 16,67 20,21 3s (11/z] 0 -4p [11/zl 1-1 
3498,0632 tOO 16,67 20,21 3s [11/z] 0 -4p [F/z] 1 'l - .. 
3472,5706 soo 16,62 20,19 3s [tl/z] 0 -4p [21/zl 2-:1 
3466,5781 200 16,71 20,29 3s' [1/z] 0 -4p' [F/d 0-1 
3464,3385 100 !fi .62 20,20 :ls [1li2 )"-4p [21/2 ] 2-2 
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'-·A I I E 8 , eV I E 8 , eV I Transition J 

3460,5235 100 16,71 20,30 3s' [1/zl 0 -4p' P/zl 0-1 
3454,1942 100 16,67 20,26 3s [il/zl0 -4p [1/zl 1-0 
3450,7641 50 16,62 20,21 3s [fl/zl0-4p [fl!il 2-1 
3447,7022 200 16,62 20,21 3s [11/z] 0 -4p [il/2l 2-2 
3423,9120 50 16,67 20,29 3s [fl/2]0-4p' l11/2l 1-1 
3418,007 50 16,67 20,30 3s [fl/z]0-4p' P/zl 1-1 
3417,9031 500 16,67 20,30 3s [fl/2]0 -4p' lfll2l 1-2 
3375,6489 50 16,62 20,29 3s [fl/2]0-4p' [11/21 2-1 
3369,9069 700 16,62 20,30 3s [fl/z] 0-4p' P/2] 2-1 
3369,8076 500 16,62 20,30 3s [il/2] 0-4p' [fl/zl 2-2 
3351,744 25 16,67 20,37 3s [11/2] 0 -4p' [1/21 1-0 
3167 ,5762 50 16,85 20,76 3s' [1/2] 0-5p P/2l 1-1 
3153,4107 100 16,85 20,78 3s' P/21°-Sp [21/z1 1-2 
3148,6107 100 16,85 20,78 3s' [1/21°-Sp [fl/2l 1-1 
3147,701 25 16,85 20,78 3s' [1/21°-5p [fl/2l 1-2 
3126,1986 200 16,85 20,81 3s' [l/2] 0-5p [1/21 1-0 
3079,175 100 16,85 20,87 3s' [1/2]0-5p' [1l/2l 1-1 
3078,875 100 16,85 20,87 3s' P/z] 0-5p' [1/21 1.-1 
3076,971 200 16,85 20,88 3s' [1/2] 0 -5p' (11/zl 1-2 
3063,695 200 16,71 20,76 3s' P/2] 0 -5p [1/21 0-1 
3057 ,388 300 16,85 20,90 3s' P/21°-5p' [1/21 1-0 
3045,949 7 16,71 20,78 3s' [1/2] 0-5p [11/21 0-1 
3030,313 50 16,67 20,76 3s [11/21°-5p P/21 1-1 
3017,348 50 16,67 20,78 3s [11/21°-5p [21/21 1-2 
3012,955 50 16,67 20,78 3s [il/2]0-5p [fl/2l 1-1 
3012,129 50 16,67 20,78 3s [fl/21°-5p [fl/21 1-2 
2994,250 3 16,67 20,81 3s [11/21°-4/' [21/21 1-2 
2992,438 200 16,62 20,76 3s [fl/21°-5p P/2l 2-1 
2992,420 200 16,67 20,81 3s [fl/21°-5p P/2] 1-0 
2982,663 300 16,62 20,77 3s [11/21°-5p [21/21 2-3 
2980,922 50 16,71 20,87 3s' [1/21°-5p' [11/z) 0-1 
2980,642 40 16,71 20,87 3s' P/21°-5p' P/2l 0-1 
2979,806 50 16,'32 20,78 3s [fl/21°-5p [21/21 2-2 
2975,518 35 16,'\2 20,78 3s [fl/z] 0-5p [fl/2l 2-1 
2974,714 300 16, 2 20,78 3s [fl/21°-5p [fl/21 2-2 
2957 ,293 8 16. j2 20,81 3s [fllz]0-4/' [21/21 2-2, 3 
2952,527 5 16,85 21,05 3s' P/2lo-5p P/21 1-1 
2949,316 15 16,67 20,87 3s lfll2r-5p' [fl/21 1-1 
2949,043 10 16,67 20,87 3s [11/z] 0-5p' [1/21 1-1 
2947 ,297 200 16,67 20,88 3s [fl/21°-5p' lfl/21 1-2 
2946,732 2 16,85 21,05 3s' P/21°-6p [21/z1 1-2 
2944,575 2 16,85 21,06 3s' P/21°-6p [11/21 1-1 
2932,721 100 16,85 21,07 3s' P/21°-6p P/z1 1-0 
2929,312 15 16,67 20,90 3s [11/2] 0-5p' fl/21 1-0 
2913,417 2 16,62 20,87 3s [11/21°-5p' [11/21 2-1 

2913,168 200 16,62 20,87 :~s [fl/21°-5p' [1/21 2-1 
2911,461 25 16,62 20,88 3s [fl/21°-5p' [1/21 2-2 
2881,852 2 16,85 21,15 3s' [1/21°-6p' [1/21 1-1 
2880,290 3 16,85 21,15 3s' [1/21°-6p' [fllz1 1-2 
2872,663 35 16,85 21 ,16 3s' P/2l 0 -6p' P/21 1-0 

2862,070 8 16,71 21 ,.05 3s' [1/21°-6p P/21 0-1 
2846,490 2 16,85 21,20 3s' P/21°-7p [1/21 1-1 
2842,632 15 16,85 21,21 3s' [1/2] 0.-7p [11/21 1-1 
2835,233 15 16,85 21 ,22 3s' P/2]0-7p [1/21 1-0 
2832,921 8 16,67 21,05 3s l11/21°-6p [1/21 1-1 

2827,584 3 16,67 21,05 3s [fl/21°-6p [21/21 1-2 
2825,609 8 16,67 21,06 3s [fl/2l 0-6p [fl/21 1-1 
2825,259 10 16,67 21,06 3s [fl/zl0-6p (fl/2l 1-2 

214 



A, A I EH' eV I E 8 , eV I Transition J 

2814,685 20 16,67 21,07 3s [11/zr-6p [1/z1 1-0 
2799,80 2 16,62 21,05 3s [il/z1°-6p [1/zl 2-1 
2795,963 8 16,62 21,05 3s [11/z1°-6p [21/z1 2-3 
2795,613 1 16,71 21,15 3s' P/z) 0-6p' [1/2) 0-1 
2795,101 35 16,71 21,15 3s' P/2] 0 -6p [11/21 0-1 
2794,592 5 16,62 21,05 3s [fl/21°-6p [21/z1 2-2 
2792,660 3 16,62 21,06 3s [11/z]0 -6p [fl/z) 2-1. 
2792,318 20 16,62 21,06 3s [11/z1°-6p [fl/z1 2-2 
2782,07 2 16,85 21,30 3s' [1/z] 0 -7p' [11/zl 1-1 
2781,68 3 16,85 21,30 3s' P/21°-7p' [11/z1 1-2 
2775,049 5 16,85 21,31 3s' P/2] 0 -7p' [il/z1 1-0 
2767,77 2 16,67 21,15 3s [fl/z) 0-6p' [1/zl 1-1 
2767,28 3 16,67 21,15 3s [fllz1°-6p' [fl/2] 1-1 
2766,364 3 16,67 21,15 3s [11/21°-6p' [11/z1 1-2 
2762,324 3 16,71 21,20 3s' P/z] 0-7p P/z) 0-1 
2759,323 2 16,67 21,16 3s [fl/z)0-6p' P/zl 1-0 
2758,64 3 16,71 21,21 3s' P/z) 0-7p l11/z1 0-1 
2755,82 1!1 16,62 21,12 3s [11/z1°-5/' [21/z1 2-2, 3 
2743,53 15 16,85 21,36 3s' P/z] 0-9p [1/z1 1-0 
2736,177 fj 16,62 21,15 3s P/z]0-6p' P/zl 2-1 
2735,69 8 16,62 21,15 3s [fl/z)0 -6p' [fl/z1 2-1 
2735,168 :~ 16,67 21,20 3s [11/z1°-7p P/2) 1-1 
2734,755 2 16,62 21,15 3s [fl/z]0 -6p' [fl/z) 2-2 
2732,61 1 16,67 21,21 3s [fl/2]0-7p [21/zl 1-2 
2731,528 3 16,67 21,21 3s [fl/z) 0-7p [11/z1 1-1 
2731,358 3 16,67 21,21 3s [11/z] 0-7p [fl/zl 1-2 
2724,772 3 16,67 21,22 3s [fl/2] 0-7p P/2) 1-0 
2704,32 2 16,62 21,20 3s [11/21°-7p P/zl 2-1 
2702,554 3 16,62 21,20 3s [fl/z)0-7p [21/z1 2-3 
2701,766 2 16,62 21 ,21 3s [il/z1°-7p [21/z1 2-2 
2701,653 2 16,71 21,30 3s' P/2)0-7p' [il/2l 0-1 
2700,681 2 16,62 21,21 3s [11/zl 0-7p [fl/z1 2-1 
2700,555 8 16,62 21,21 3s [fl/z1°-7p [fl/z] 2-2 
2680,685 1 16,85 21,46 3s' P/zl 0-9p P/21 1-0 
2679,19 2 16,67 21,29 3s [fl/2l0 -8p P/21 1-1 
2677 ,87 2 16,67 21,30 3s [fl/2]0 -8p [21/21 1-2 
2677 ,020 1 16,67 21,30 3s [11/z] 0-8p [11/zl 1-1 
2675,64 200 16,67 21,30 3s [11/z] 0-7p' [fl/21 1-1 
2675,24 200 16,67 21,30 3s [fl/z1°-7p' [11/2] 1-2 
2669,13 3 { 16,67 21,30 3s l11/21°-8p P/21 1-(1 

16,67 21,31 3s [fl/z1°-7p' P/z1 1-0 
2657 ,52 15 16,85 21,51 3s' P/2] 0-10p' P/21 1-0 
2648,56 25 16,62 21,30 3s [fl/2l 0-8p [21/zl 2-3 

2648,21 15 16,62 21,30 3s [fl/z1°-8p [21/z1 2-2 
2647,76 8 16,71 21,39 3s' P/z) 0-8p' [fl/z1 0-1 
2647 ,42 200 16,62 21,30 3s [fl/z1°-8p [fllz1 2-2, 1 
2646,19 15 16,62 21,30 3s [11/z1°-7p' [fl/zl 2-1 
2645,645 35 16,62 21,30 3s [11/zt-7p' [11/z1 2-2 

2644,16 5 16,85 21,53 3s' P/z1°-11p' [1/z1 1-0 
2642,47 8 16,67 21,36 3s [fl/2)0-9p [fl/z1 1-2, 1 
2639,97 15 16,67 21,36 3s [11/z] 0-9p P/2] 1-0 
2636,070 25 16,85 21,55 3s' [1/zl 0-12p' P/z1 1-0 
2622,90 15 16,67 21,40 3s [fl/2l0 -8p' l11/2l 1-2, 1 

2616,62 25 16,67 21,40 3s [fl/2l 0-8p' [fl/2] 1-0 
2614,26 5 16,62 21,36 3s (fl/z]0 -9p (21/zl 2-3 
2613,94 2 16,62 21,36 3s (fl/zl 0-9p [21/z] 2-2 
2613,59 30 16,62 21,36 3s [fl/z) 0-9p l11/z1 2-2, 1 
2594,56 2 16,62 21,39 3s [11 /z) 0 -8p' [fl/z) 2-2, 1 
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EB, eVI A., A I EH' eV I Transition J 

2591,15 3 16,62 21,40 3s [fl/z] 0-10p [21/zl 2-3 
2590,67 10 16,62 21,40 3s [fl/z) 0-10p [fllz) 2-2, 1 
2589,48 2 16,67 21,46 3s [fl/z] 0-9p' [fl/zl 1-2, 1 
2574,55 8 16,62 21,43 3s [fl/z] 0-11p [F/zl 2-2, 1 
2561,79 8 16·,62 21,46 3s [fl/z] 0-9p' [11/zl 2-2, 1 
958,86 1 
743,721 12 0,00 16,67 2p6 1S-3s [11/z] 0 0-1 
735,892 30 0,00 16,85 2p6 1S-3s' [1/ 2 ] 0 0-1 
660,04 2 
629,729 6 0,00 19,69 2p6 1S-4s [fllz] 0 0-1 
626,819 6 0,00 19,78 2p6 1S-4s' P/z] 0 0-1 
619,092 4 0,00 20,02 2p 6 1S-3d P/zl 0 0-1 
618,668 5 0,00 20,04 2p6 1S-3d [11/z] 0 0-1 
615,623 5 0,00 20,14 2p6 1S-3d' [fl/z] 0 0-1 
602,712 4 0,00 20,56 2p6 1S-5s [fl/z] 0 0-1 
600,04 2 0,00 20,66 2p6 1S-5s' [1/z] 0 0-1 
598,86 1 0,00 20,70 2p6 1S-4d P/zlo 0-1 
598,698 2 0,00 20,71 2p6 1S-4d [fl/z] 0 0-1 
595,911 3 0,00 20,80 2p6 1S-4d' [fl/z]0 0-1 
591,82 2 0,00 20,95 2p6 1S-6s [fl/z] 0 0-1 

589,92 1 0,00 21,02 2p6 1S-5d (fllz] 0 0-1 
589,16 1 0,00 21,04 2p6 1S-6s' (1/z] 0 0-1 
587,20 1 0,00 21,11 2p6 1S-5d [11/2 ] 0 0-1 
586,30 
585,25 

582,46 
581,14 
580,64 
580,50 
579,75 

579,40 
578,82 

Ne II, around state 1s2 2s2 2p5 2 pg12 

Ionization potential 331350 cm-1; 41,079 eV 

A, A I I 
En, eV I EB, eV I Transition J 

4922,3 0 35,05 37,56 4s 4P-4j 4D 0 1/z-1/z 
4869,8 0 35,01 37,55 4s 4P-4j 4D 0 3/z-3/2 
4849,4 0 35,01 37,56 4s 4P-4j 4D 0 3/z-1/z 
4795,62 2 34,96 37 ,55 4s 4P-4j 4D 0 5/z- 5/z 
4781,95 1 34,96 37,55 4s 4P-4j 4D 0 %-3/z 

4732,53 1 34,93 37,55 3d 2P-4f 4D 0 3/z-Sfz 
4730,24 0,5 35,01 37,63 4s 4P-4t 4r 3fz-3fz 
4719,37 1,5 34,93 37 ,55 3d 2P-4j 4D 0 3/z-Sfz 
4710,04 2 35,01 37 ,64 4s 4P-4j 4G0 3/z-% 
4701,2 0 

4700,1 0 34,93 37,56 3d 2P-4f 4D 0 a;2_lfz 

4647,34 0,5 34,96 37 ,63 4s 4P-4t 4r 5/2- 3/z 
4634,73 2 34,88 37 ,55 3d 2P-4j 4D 0 1/z-3/z 
4627 ,85 3 34,96 37,64 4s 4P-4j 4G0 %-5/z 
4615,98 4 ( 34,88 37,56 3d 2P-4j 4D 0 1/z-1/2 

34,86 37,54 3d 4P-4f 4D 0 't/2-'/~, 
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>., .A I I 
EH. eV I E 8 , eV I Transition J 

4612,89 1 34,86 37,55 3d 4P-4j 4.D 0 5/2-5/2 
4600,11 1 34,86 37,55 3d 4P-4j 4.0° 5/z-3/z 
4588,13 3 34,93 ,37 ,63 3d 2P-4f 4F" 3 /2-% 
4580,35 3 34,96 37 ,67 4s 4P-4j 4F" 5/2-5/2 
4574,49 1 34,84 37 ,55 3d 4P-4f 4.D0 3J2-5J2 
4569,01 5 34,93 37,64 3d 2P-4j 4G0 3/z-% 
4565,49 1 34,83 37,55 3d 4F-4j 4.0° 3/2-5/z 
4562,05 1 34,84 37,55 3d 4P-4j 4.Do 3/z-% 
4553,16 4 34,83 37,55 3d 4F-4j 4D 0 3/z-3/2 
4544,11 1 34,84 37,56 3d 4P-4f 4D 0 3/z-1/z 
4535,47 3 34,83 37 ,56 3d 4F-4j 4D 0 3/2-1/2 
4534,66 2 34,81 37 ,55 3d 2F-4f 4D0 5/2-5/2 
4522,66 4 34,93 37,67 3d 2P-4f 4F" 3/z-Sfz 
4517,79 2 34,80 37 ,54 3d 4F-4j 4.0° 7/2-7/2 
4514,80 2 34,80 37,55 3d 4F-4j 4.D0 '/2-5/2 
4511,37 4 34,93 37,67 3d 2P-4j 2.0° 3/2-5/z 
4511,29 2 34,88 37 ,62 3d 2P-4f 2D 0 1/z-3/2 
4508,21 3 34,88 37,63 3d 2P-4f 4F" 1/z-3/2 
4502,52 0,5 34,80 37,55 3d 4F-4j 4F 0 7/z-9/z 
4498,94 5 34,81 37 ,56 3d 4P-4j 4D 0 1/z-1/2 
4475,22 1 34,86 37 ,63 3d 4P-4j 4F 0 5/z-3/2 
4471,52 3 34,86 37,63 3d 4P-4j 4F" 5/2-7/2 
4468,91 5 34,77 37,54 3d 2D-4f 4.0° 3/z-5/z 
4456,95 5 34,77 37,55 3d 2.0-4/ 4.0° 3/2-3/2 
4452,55 1 
4446,46 3 34,84 37 ,63 3d 4F-4j 4F 0 "/2-3/z 
4442,67 3 34,84 37 ,63 3d 4F-4j 4F" 5/z-7/z 
4439,95 2 34,77 37 ,56 3d 2.0-4/ 4.0° 3/z-1/z 
4439,30 3 34,84 37,63 3d 4P-4j 4F" 3/2-3/2 
4432,26 1 37,86 40,66 3p" zpo-3d" 2.0 3J2-% 

4431,67 1 37 ,86 40,66 3p" zpo-3d" 2.0 1/2-3/2 
4430,90 4 34,83 37 ,63 3d 4F-4j 4F" 3/2-3/2 
4429,60 2 37 ,86 40,66 3p" zpo-3d" 2.D 3/2-3/2 

4428,54 6 { 34,84 37,64 3d 4F-4/ 4G0 %-% 
34,75 37,55 3d 2D-4j 4D 0 5/z-5/2 

4421,38 3 34,84 37 ,64 3d 4P-4j 4G0 3/2-5/2 
4416,77 2 34,75 37 ,55 3d 2D-4j 4D 0 Sfz-3/2 
4413,20 4 { 34,83 37 ,64 3d4F-4j4G0 3 /2-5/z 

34,86 37,67 3d 4P-4/ 4F" 5/2-5/2 
4412,54 2 34,74 37,54 3d 4F-4j 4Do 9/2-7/2 
4409,30 7 34,84 37 ,65 3d 4F-4j 4F" 5/2-7/2 
4397,94 6 34,74 ::17,55 3d 4F-4j 4F" 9/2- 9/2 

4391,94 7 34,80 37,62 3d 4F-4j 4F" 7J2-9fz 
4385,00 2 34,84 37 ,67 3d 4F-4j 4F" 5/2-5/2 
4384,08 1 34,81 37 ,64 3d 2F-4j 4G0 5/2-5/2 
4379,50 6 34,80 37 ,63 3d 4F-4j 4F" 7/2-7/z 
4377,95 2 34,84 37,67 3d 4P-4j 4F" Sfz-% 
4369,77 5 34,83 37,67 3d 4F-4j 4F" 3/2-% 
4365,72 2 34,80 37 ,64 3d 4F-4j 4G0 7/z-% 
4346,12 1 
4341,42 2 34,81 37 ,67 3d 2F-4j 4F" 5/2-5/2 
4339,78 1 34,77 37 ,63 3d 2D-4j 4F" 3/2-3/2 

4325,15 1 
4322,66 1 34,77 37 ,64 3d 2D-4j 4G0 3(2-5/2 

4322,26 2 
4290,40 6 34,74 37,62 3d 4F-4j 4G0 %-11/2 
4257 ,82 3 34,64 37 ,55 3d 4D-4j 4.D0 1/2-3/2 

4257 ,25 1 
4250,68 4 34,63 37 ,55 3d 4D-4f 4D 0 3/2-5/2 
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I Ew eV: E 0 , eV I Transition ./ 
I 

4244,17 0 34,7.5 37 ,67 3d 2D-4f 4F0 5/z-5/z 
4242,20 1 34,64 37,56 3d 4D-4f 4D0 1/z-1/z 
4239,95 2 34,63 37 ,55 3d 4D-4f 4D 0 3/z-3/z 
4233,86 3 
4231,60 4 34,62 37,55 3d 4D-4f 4D0 5/z-5/z 
4224,57 1 34,63 37,56 3d 4D-4f 4D 0 3/z-1/z 
4220,92 2 34,62 37,55 3d 4D-4f 4D 0 5(z-3fz 
4219,76 6 34,61 37,54 3d 4D-4f 4D 0 7/z-7/z 
4217,15 3 34,61 37 ,55 3d 4D-4f 4D 0 7/z-5/z 
42C6,43 2 34,61 37,55 3d 4D-4t 4r 7(z-9(z 
4150,67 3 34,64 37 ,63 3d 4D-4t 4r l(z-3fz 
4133,65 3 34,63 37 ,63 3d4D-4t4r 3/z-3/z 
4118,10 0 34,63 37 ,64 3d 4D-4f 4G~ 3/z-% 
4100,30 1 34,62 37 ,64 3d 4D-4f 4G0 5/z-5/z 
4098,77 4 34,61 37,63 3d 4D-4f 4F0 7/z-7/z 
4086,69 1 34,61 37,64 3d 4D-4f 4G0 7(z-5(z 
4080,48 2 34,63 37 ,67 3d 4D-4t 4r 3/z-6/z 
4062,90 3 34,62 37 ,67 3d 4D-4t 4r 5/z-5/z 
:~999,86 1 
3942,19 3 
3840,48 1 
3829,77 7 31,51 :~4,75 3d 2P0-3d 2D 3/z-5/z 
3823,19 1 
3818,44 6 31,53 34,77 3p zpo_3d 2Jj 1/z-3/z 
3806,30 2 31,36 34,62 3p 4S0-3d 4D 3/z-6/z 
3800,02 5 31,51 34,77 3p 2P0-3d 2D 3/z-3/z 
3790,96 3 31,36 34,63 3p 4S 0-3d 4D 3/z-3/z 
3777,16 8 27 ,27 30,55 3s 4P-3p 4P 0 1/z-3/z 
3766,29 8 27 ,23 30,52 3s 4P-3p 4P0 3/z-5/2 
3753,83 5 31,51 34,81 3p zpo -3d zp 3/z-5/z 
3751,26 5 27 ,27 30,57 . 3s 4P-3p 4P 0 1 /z-1/z 
3744,66 4 31,53 34,84 3p 4P0-3d 4P 1/z-3/z 
3734,94 7 27 ,23 30,55 3s 4P-3p 4P0 3/z-3/z 
3727 ,08 9 27 ,86 31,18 3s 2P-3p 2D 0 1/z-3/z 
3721,86 2 31,51 34,84 3p 2P0-3d 4F 3/z-5/z 
3713,084 10 27,78 31,12 :3s 2P-3p 2D 0 3/z-5/z 
3709,64 7 27,23 30,57 3s 4P-3p 4P0 3/z-1/z 
3701,81 4 31,51 34,86 3p 2P0-3d 4P 3/z-5/z 

3697 ,09 2 31,53 34,88 3p zpo_3d 2p 1/z-1/z 
3694,197 10 27,17 30,52 3s 4P-3p 4P0 5/z-% 
3679,80 2 31,51 34,88 3p zpo_3d 2p 3/z-1/z 
3664.112 9 27,17 30,55 3s 4P-3p 4P 0 5/z-3/z 
3659;93 3 31,36 34,75 3p 4S0-3d 2D 3/z-5/z 

3644,86 4 31 ,53 34,93 3p zpo_3d 2p 1/z-3/z 
3643,89 5 27,78 31,18 3s 2P-3p 2D0 3/z-3/z 
3632,75 2 31,36 34,77 3p 4S0-3d 2D 3/z-3/z 
3628,06 4 31 ,51 34,93 3p zpo_3d 2p 3/z-3/z 
3612,35 3 31,34 34,77 3p 2S0-3d 2D 1/z-3/z 

3594,18 4 31,36 34,81 3p 4S0-3d 4P 3/z-1/z 
3590,47 2 31 ,36 34,81 3p 4S0-3d 2F 3/z-5/z 
3574,64 5 30,55 34,02 3s' 2D-3p' 2F0 3/z-5/z 
3574,23 0 30,55 34,02 3s' 2D-3p' 2F0 5/z-5/z 
3571,26 4 31,36 34,83 3p 4S0-3d 4F 3/z-5/z 

3568,53 6 30,55 34,02 3s' 2D-3p' 2F0 5/z-7 /z 
3565,84 4 31,36 34,84 3p 4S0-3d 4P 3/z-3/z 
3561 ,23 4 31 ,36 34,84 3p 4S0-3d 4F 3/z-5/z 
3557,84 4 27 ,86 31,34 3s 2P-3p 28° 1/z-1/z 
3554,39 1 31,12 34,61 3p 2D 0 -3d 4D 5/z-7/z 
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i., 11. I E 8 , ev! E 8 • eV 1 Transition J 

3551,52 1 31,34 34,83 3p 2S0-3d 4F 1/2-% 
3546,22 1 31,34 34,84 3p 2S0-3d 4P 1/2-3/2 
3542,90 7 34,36 34,86 3p 4S0-3d 4P a;2_&/2 
3542,28 2 34,38 37,88 3p' 2D0-3d' 2P 6/2-% 
3539,94 0,5 34,38 37,88 3p' 2D0-3d' 2P %-3/2 
3537,99 3 37 ,38 37 ,89 3p' 2D0-3d' 2P 3f2_t/'1. 
3522,72 1 31,36 34,88 3p 4S0 -3d 2P %-1/2 
3503,61 5 31,34 34,88 3p 2S0-3d 2P 1/2-1/2 
:3481,96 6 27,78 31,34 3s 2P-3p 2S0 3/2-1/a 
3480,75 2 34,30 37 ,86 3s" 2S-3p" 2Pe 1/2-% 
3479,53 1 34,30 37,86 3s" 2S-3p" 2P 0 1/2-1/2 
3477,69 3 31,18 34,75 3p 2D 0-3d 2D a;2_s;2 
3475,25 1 31,36 34,93 3p 4S0-3d 2P a;2_a;2 
3459,38 2 34,38 37 ,97 3p' 2D 0-3d' 2D fi/2-3/2 
3457,16 4 34,38 37,97 3p' 2D0-3d' 2D %-3/2 
:3456,68 4 31,34 34,93 3p 2S0-3d 2P 1/2-3/2 
3453,10 3 31,18 34,77 3p 2D0-3d 2D a;2_3f2 
3443,70 2 31,53 35,13 3p 2po_4s 2p 1/2-% 
3442,12 1 31,36 34,96 3p 4S0-4s 4P s;2_&/2 
3440,80 1 34,28 37,89 3p' 2po_3d' 2p 1/2-1/2 
3438,97 2 34,28 37 ,88 3p' 2P-3d' 2P 1/2-3/2 
3428,76 5 31,51 35,13 3p 2po_4s 2p s;2_a;2 
3417,71 5 31,12 34,75 3p 2D0-3d 2F %-7/2 
3416,87 4 31,12 34,75 3p 2D 0-3d 2D 0/2-0/2 
3414,82 2 31,-1.8 34,81 3p 2D 0-3d 2F 3f2-o;2 

3413,13 3 34,25 37,89 3p' 2po_3d' 2p 3/2-1/2 
3411,38 1 34,25 37 ,88 3p' 2po_3d' 2p 3/2-3/2 
3406,88 5 34,38 38,02 3p' 2D 0-3d' 2D s;2_s;2 
3404,77 4 34,38 38,02 3p' 2D 0-3d' 2D 3/2-% 
3397,90 1 31,36 35,01 3p 4S0-4s 4P s;2_s;2 

3392,78 5 27 ,86 31,51 3s 2P-3p 2P0 1/2-3/2 
3390,56 2 30,97 34,63 3p 4D 0 -3d 4D 1/2-3/2 
3388,46 6 31,18 34,84 3p 2D 0 -3d 4F 3/2-5/2 
3386,24 2 30,96 34,62 3p 4D 0-3d 4D 3/2-% 
3379,39 1 30,97 34,64 3p 4D 0-3d 4D 1/2-1/2 
3378,28 5 27 ,86 31,53 3s 2P-3p 2P0 1/2-1/2 
3377,23 1 31,53 35,20 3p 2po_4s 2p 1/2-1/2 
3374,10 3 30,96 34,63 3p 4D 0-3d 4D 3/2-3/2 
3371,87 4 31,18 34,86 3p 2D0-3d 4P 3/2-6/2 
3367,20 6 31,12 34,80 3p 2D0-3d 4F 5/2-7/2 
3362,89 2 30,96 34,64 3p 4D 0-3d 4D 3/2-1/2 
3360',63 5 27 ,27 30,96 3s 4P-3p 4D0 1/2-3/2 
3357,90 3 30,93 34,62 3p 4D 0-3d 4D s;2_s;2 
3356,35 2 31,12 34,81 3p 2D 0-3d 2F 5/2-% 
3355,05 7 27 ,23 30,93 3s 4P-3p 4D0 3/2-5/2 

3353,63 2 31,18 34,88 3p 2D 0-3d 2P 3/2-1/2 
3345,88 1 { 30,93 34,63 3p 4D 0-3d 4D 5/2-3/2 

30,55 34,25 3s' 2D-3p' 2P0 3/2-3/2 
3345,49 3 30,55 34,25 3s' 2D-3p' 2P0 5/2-3/2 
3344,43 5 27,27 30,97 3s 4P-3p 4D0 1/2-1/2 
3336,12 2 34,25 37,97 3p' 2P0-3d' 2D 3/2-3/2 

3334,87 10 27,17 30,88 3s 4P-3p 4D0 5/2-7/2 
3330,78 2 31,12 34,84 3p 2D 0-3d 4F 5/2-% 
3329,20 4 30,88 34,61 3p 4D 0-3d 4D 7/2-7/2 
3327,16 5 27 ,23 30,96 3s 4P-3p 4D0 3/2-3/2 
3323,75 7 27,78 31,51 3s 2 P-3p 2P0 3/2-% 
3320,29 2 30,88 34,62 3p 4D 0-3d 4D 7/2-% 
3319,75 3 30,55 34,28 3s' 2D-3p' 2P 0 3/2-1/2 
3314,60 1 31,12 34,86 3p 2D 0 -3d 4P 5/2-6/z 
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3311 ,30 3 27 ,23 30,97 3s 4P-3p 41J0 3/z-1/z 
331,0,55 1 31 ,18 34,93 3p 21J0-3d 2p Sfz-3/~ 

3309,78 3 27,78 31 ,53 3s 2P-3p 2P 0 3/z-1/z 
3297,74 7 27,17 30,93 3s 4P-3p 4D 0 5/z-5/z 
:3275,20 2 31,34 35,13 :~p 2So-4s zp 1/z-3/z 
:3270,79 2 27,17 30,96 3s 4P-3p 41J 0 5/z-3/z 
:3269,86 3 30,96 34,75 :ip 41J0-3d 2j) 3/z-5/z 

3263,43 3 30,97 34,77 3p 4D 0 -3d 2JJ 1/z-3/z 
3255,39 2 31,12 34,93 3p 21Jo-3d zp 5/z-3/z 
3248,15 3 30,96 :34,77 'Jp 4Do-3d 2D 3/z-% 
3244,15 5 30,93 :34,75 :3p 4D 0 -3d 2F %-7/2 
3243,3Lj 2 30,93 34,75 ;>,p 4Do-3d 21J "/z-5/z 

:3232,38 3 30,55 34,38 :>,s' 2D-i3p' 2D0 3/z-3/z 
3231,97 u 30,5.') 34,38 :3s' 21J-3p' znc 5/z-3/z 
3230,16 5 30,5;) :34,38 3s' 2D-3p' 2D 0 5/z-5/z 
3229,50 3 34,02 37 ,86 3p' 2F0-3d' 2G 7/z-9/2 
3224,82 4 34,02 37,86 3p' 2F 0 -3d' 2G 5/z-7/z 

3218,21 8 30,88 :34,74 3p 41J0-3d 4p 7 /z-9(2 
3214,38 5 30,96 34,81 3p 41J0-3d 2p 3/z-5/z 
3213,70 3 30,97 :34,83 :3p 4JJ0-3d 4p 1/z-3/z 
3209,38 3 30,97 34,84 3p 4D 0-3d 4P 1/z-3/z 
3208,99 2 30,88 34,75 3p 4D 0 -3d 2F 7/z-7/z 

3198,62 5 -30,93 :34,80 :3p 41J0-3d 1p 5/z-7/z 
:3194,61 4 30,96 34,84 3p 41J0-3d 4p 3/z-Sfz 
:3190,86 2 30,96 34,84 3p 41J0-3d 4p 3/z-5/z 
:3188,74 3 30,93 34,81 3p 41Jo-3d zp Sfz-5/z 
:3187,60 2 27,23 31,12 3s 4P-3p 2lJ0 3/z-% 

3176,16 3 30,96 34,86 3p 4D 0-3d 4P 3/z-5/z 
3173,58 3 30,93 34,83 3p 4D0-3d 4F 5/z-3/z 
3169,30 o 30,93 34,84 3p 4D 0-3d 4P 5/z-3/z 
3165,70 4 30,93 :34,84 3p 4D 0-3d 4F Sjz-5/2 
3164,46 3 30,88 34,80 Cip 4D 0 -3d 4F 7/z-7/z 

3154,82 1 30,88 34,81 3p 4D 0 -3d 2F 7 /z-5/z 
3151,16 2 30,93 :H,8G 3p 41J0-3d 4p 5/z-5/z 
3143,74 2 31,18 35,13 3p zno-4s zp 3/z-3/z 
3141,35 3 34,25 38,20 3p' zpo_3d' 2p 3/z-5/z 
3135,82 1 27,17 31,12 3s 4P-:3p 2lJ 0 5/z-5/z 

3132,22 2 30,88 :34,84 :3p 4D 0-3d 4F 7 /z-5/z 
3118,02 4 30,88 :H,8f\ 3p 4D 0 -3d 4P 7/z-5/z 
3097,1.5 3 34,02 :38,02 3p' 2F0 -3d' 2D 7 /z-5/z 
3094,08 4 31,12 :35 ,J3 3p 2JJo-4s zp 5/z-3/z 
:3092,91 2 34,02 38,02 3p' zpo_3rl' 2j) 5/z-5/z 

3088,23 3 31,18 :35,20 3p zno-4s zp :1/z-1/z 

3072,68 1 { 30,97 :~5 ,01 3p 4D 0-4s 4P 1/z-3/z 
34,28 :38,:32 :>,p' zpo_3d' 2S 1/z-1/z 

3071 ,08 2 30,93 34,96 :3p 4Do-4s 4p 5/z-5/z 
3059,16 3 30,96 35,01 :3p 4D0-4s 4P 3/z-3/z 
3054,6\l 5 30,57 34,6::3 3p 4po_3d 4JJ 1/z-3/z 

3050,57 1 34,25 38,32 :ip' 2P0-3d' 2S 3/z-1/z 
3047,57 6 30,55 :31,62 :3p 4po_3d 4j) 3/z-5/z 
3045,58 4 30,57 :34 ,61, 3p 4po_3d 4]) 1/z-1/z 
3044,16 2 30,97 :15,0.) :>,p 41Jo-4s 4p 1/z-1/z 
3039,6!1 3 30,88 34 ,91î 3p 41f-4s 4P 7 ;2_5/~ 

~037 ,73 4 30,55 34,63 .?,p 4po_3d 4D 3/z-3/z 
3035,98 3 30,93 35,01 ~P 4D0-4s 4P 5/z-3/2 
3034,48 5 30,52 34,61 3p 4P0-3rl 4D 5/z-7/z 
3030,792 2 30,96 35,05 3p 4D 0 -4s 4P 3/2-1/2 
3028,860 4 27 ,27 31 .36 3s 4P-3p 4 8° 1,12-a;c 
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:-1027,011 4 30,52 34.,62 :~p 4p0-3d 41J 5J2-5J2 
3017,348 3 30,52 34,63 3p 4P 0 -3d 41J 5/2-3/2 
3001,663 ti 27 ,23 31,36 3s 4P-3p 48° 3/2-3/2 
2973,07 1 34,02 38,18 3p' 2F0-3d' 2F 5J2-7 /2 
2967 ,181 3 34,02 :38,20 ;~p' zpo-3d' 2p 7/2-5/2 
2963,235 2 34.,02 38 ,2(1 ;)p' 2F0-3d' 2F 5J2-5j2 
2955,73 7 27 ,17 31,36 3s 4P-3p 48° flj2-3f?. 
2953,10 0 3o,5;, :H.75 3p 4po_3d 2]) a;2_5j2 
2951,10 2 30,57 34;77 :Jp 4po_3d 21J 1/2-3/2 
2935,30 1 30,55 34,77 3p 4po_3d 2JJ 3J2-3J2 
2933,70 2 30,52 34,75 3p 4po_3d 2IJ 5/2-5/2 
2925,623 3 30,57 34,81 ;~p 4po_3d 4p 1/2-1/2 
2916,16 1 30,52 34.77 3p 4pc_3d 2IJ 5/2-% 
2910,039 .'i 30,55 :34;81 3p 4P 0 -3d 4P 3/2-1/2 
2906,815 3 30,37 :~4,84 3p 4P"-3d 4P 1/2-3/2 
2897 ,03 2 30,52 :34,80 3p 4P 0-3d 4F 5/2-7/2 
2891 .:~6 0,5 30,55 34,84 3p 4po_3d 4p 3/2-3/2 
2888,43 1 30,53 :34,84 3p 4po_3d 4p 3/2-% 
2878,13 0,5 30,57 ~4,88 3p 4po_3d 2p 1/2-1 /2 
2876,43 4 30;52 :14,83 3p 4P0-3d 4F s;2_a;2 
2873;00 3 30,52 34,84 3p 4po_3d 4p 5/2-3/2 
2869,95 2 30,52 34,84 3p 4po_3d 4p "/2-5/2 
2858,01 2 30,52 34,86 3p 4p0_3d 4p 5/2-5/2 
2809,50 4 30,55 34,96 3p 4po_4s 4p a;2_s;2 
2794,220 :-1 30,57 35,01 3p 4P0-4s 4P 1/z-3/2 
2792 ,01fl ,) 30,52 :)4,96 3p 4P 0 -1s 4P ~/2-% 
2780,023 2 30,55 :~5 ,01 3p 4pO_JLS 4p a;2_a;2 
2770,06 1 30,57 35,05 3p 4P 0 -4s 4P 1/2-1/2 
2762,922 3 :30,52 35,01 3p 4P 0 -4s 4P 5J2-% 
2756,716 3 ao,55 35,05 3p 4P0-4s 4P 3/2-1/2 
1938,827 8 27 ,86 34,25 3s 2P-3p' 2P 0 1/2-3/2 
1930,033 8 27,86 34,28 3s 2P-3p' 2P 0 1/2-1/2 
1928,787 1 
·1916 ,082 10 27,78 34,25 3s 2P-3p' 2P0 a;2_a/2 
1907,494 8 27,78 34,28 3s 2P-3p' 2P0 a;2_1J2 
1889,714 1 
1888,110 1 
1883,799 1 
1880,21 3 
1854,11 1 
1853,22 1 
1732,69 1 
1688,356 4 26,91 34.,25 :!.p6 2S-3p' zp-o Lf2--3/z 
1681,683 3 26,91 34,28 2p6 2S-:3p' zpo 1/2-1/2 
462,388 14 0,10 26,91 2p5 zpc_2p6 zs 112-1/2 

460,725 15 0,00 26,91 2p" 2po_2p6 2S ~/z-1 /z 
456,895 5 0,10 27 ,23 2p5 2po_38 4p 1/z-a/z 
456,344 4 0,00 27,17 2p" 2po_3s 4p :l/2-5/2 
1.55,270 7 0,00 27,2:1 2p5 2po_;~5 4p 3' 3/ 12- 1:! 
451,648 ;) 0,00 27 ,27 2p" 2po_3s 4p 3,12-1/2 

447,813 8 0,10 27,78 2p" 2po_:1s 2p 1/2- 3/2 
446,591 7 0,10 27 ,86 2p5 2po-:1s 2p 1(2-1/2 
446,252 8 0,00 27,78 2p5 2po_3s 2p 3/2-3/2 
44!),032 7 0,00 27 ,86 2ps 2po-3s 2p 3/2-1 /2 
407,136 8 o. j() :30,55 2ps 2po-as' 2IJ lf2_a;2 

405,852 \) tl,OO :10,55 2p" 2po_:is' 2]) 3/2-%.% 
362,456 4 n,JO 34,30 2ps 2po_3s" 2S 1/z-1/z 
361,427 5 0.00 34,30 2p5 2po_3s" 2S 3(2-1 /2 
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A., A I EH' eV I E 8, eV I Transition J 

357,534 5 0,10 34,77 2p5 2po_3d 2fl 1/z-3/z 
356,795 5 0,00 34,75 2p5 zpo_3d 2D %-5/2 

356,534 3 0,00 34,77 2p5 zpo_3d 2fl 3/z-3/z 
356,436 2 0,10 34,88 2p5 2po_3d zp 1/z-1/2 
356,131 4 0,00 34,81 2p5 2po_3d 2F 3/z-5/z 
355,946 2 0,10 34,93 2p5 2po_3d 2p 1/2-a/2 
355,848 1 0,00 34,84 2p5 2po_3d 4F 3/z-% 

355,647 3 0,00 34,86 2p5 zpo_3d 4p 3/z-% 
355,450 2 0,00 :H,88 2p5 2po_3d zp 3/z-1/2 

354,954 4 0,00 34,93 2p5 zpo_3d zp 3/z- 3/2 
353,922 2 0,10 35,13 2p5 2po_4s 2p 1/z-% 
353,206 3 0,10 35,20 2p5 zpo_4s 2p 1/z-1/z 

352,946 4 0,00 35,13 2p5 2po_4s 2p 3/2-3/z 
352,237 2 0,00 35,20 2p5 2po_4s 2p 3/2-1/2 
331,50 2 0,10 37 ,50 2p5 2po_4d 2D 1/2-3/2 
331,06 1 0,10 37 ,55 2p5 2po-4d 2p 1 /z-3/z, 1 /2 

330,77 3 0,00 37 ,48 2p5 2po_4d 2D 3/2-5/z 

330,62 2 0,00 37,50 2p5 2po_4d 2D 3/z-3/z 
330,20 2 0,00 37,55 2p5 2p0_4d 2p 3/z-3/z, 1/2 
328,08 2 0,10 37,89 2p5 2po_3d' 2p 1/z-3/2, 1 /2 

327 ,63 2 0,10 37 ,94 2p5 2po_4s' 2D 1/2-3/2 
327 ,33 3 0,10 37 ,97 2p5 zpo_3d' 2D 1/2-% 

327,25 2 0,00 37 ,89 2p5 2po_3d' 2p 3/2-%. 1/2 
326,77 3 0,00 37 ,94 2p5 zpo_4s' 2D 3/z-5/z, 3/2 
326,54 5 0,00 37 ,97 2p5 zpo_3d' ZD %-3/2 
324,56 2 0,00 38,20 2pi zpo_3d' zp 3/z-5/z 

Ne III, ground state 1s2 2s2 2p4 3 P 2 

Ionization potential 514148 em-t; 63,742 eV 

A., A EH, eV I E 8 • eV \ Transition J 

2825,82 5 46,43 50,81 3s" 3P 0 -3p" 3D 0-1 
2825,28 4 46,42 50,81 3s" 3P 0 -3p" 3D 1-2 
2824,47 3 46,42 50,82 3s" 3P0 -3p" 3D 1-1 
2822,95 7 46,42 50,81 3s" 3P 0-3p" 3D 2-3 
2802,34 2 46,42 50,85 3s" 3P0 -3p" 3S 1-1 

2800,24 3 46,42 50,85 3s" 3P 0 -3p" 3S 2-1 
2787,73 4 43,79 48,23 3s' 3D0 -3p' 3D 1-1 
2786,89 3 43,79 48,23 3s' 3D0 -3p' 3D 1-2 
2786,17 2 43,79 48,23 3s' 3D0-3p' 3D 2-1 
2785,29 5 43,79 48,23 3s' 8D 0-3p' 3D 2-2 

2783,03 2 43,78 48,24 3s' 3D0 -3p' 3D 3-2 
2777 ,65 7 43,78 48,24 3s' 3D0 -3p' 3D 3-3 
2678,64 25 39,60 44,23 3s 3S0-3p 3P 1-1 
2677,90 30 39,60 44,23 3s 3S0-3p 3p 1-2' () 
2642,42 3 46,42 51,12 3s" spo_3p" 3p 1-0 

2642,25 2 46,42 51,12 3s" 3po_3p" 3p 0-1 
2641 ,o7 10 46,42 51,12 3s" 3po_3p" ap 1-1 
2640,56 6 46,42 51,12 3s" apo_3p" sp 1 ., - .. 
2639,18 5 46,42 51,12 3s" spo_3p" ap 2-1 
2638,70 10 46,42 51,12 3s" 3po_3p" 3p 2-2 

2615,87 10 43,79 48,53 3s' 3D 0-3p' 3F 1-2 
2614,51 4 43,79 48,53 3s' 3D0 -3p' 3F 2-:! 
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A., A I EH, eV I Transition .J 

2613,41 12 43,79 48,53 3s' 3D"-3p' 3F 2-3 
2611,42 4 43,78 48,53 3s' 3D 0 -3p' 3F 3-3 
2610,03 15 43,78 48,53 3s' 3D 0 -3p' 3F 3-4 
2595,68 20 38,95 43,72 3s 5S 0 -3p 5P 2-1 
2593,60 30 38,95 43,72 3s 5S 0 -3p 5P 2-2 
2590,04 40 38,95 47,73 3s 5S 0 -3p 5P 2-3 
2473,40 10 
2468,20 4 49,48 54,50 3p' 3P-3d' 3P 0 1-2 
2463,38 2 49,48 54,51 3p' 3P-3d' 3P 0 0-1 
2462,35 6 49,47 54,50 3p' 3P-3d' 3P 0 2-2 
2460,84 1 49,48 54,51 3p' 3P-3d' 3P0 1-1 
2457 ,55 2 49,48 54,52 3p' 3P-3d' 3P 0 1-0 
2454,98 5 49,47 54,51 3p' 3P-3d' 3P 0 2-1 
2441,90 2 49,48 54,56 3p' 3P-3d' 3S 0 0-1 
2439,34 5 49,48 54,56 3p' 3P-3d' 3S 0 1-1 
2433,62 8 49,47 54,56 3p' 3P-3ct' :lS0 2-1 
2413,78 10 44,23 49,37 3p 3P-3d 3D 0 2, 0-1 
2413,54 6 44,23 49,37 3p 3P-3d 3D 0 2-2 
2413,18 8 44,23 49,37 3p 3P-3d 3Do 1-1 
2412,94 12 44,23 49,37 3p 3P-3d 3D 0 1-2 
2412,73 15 44,23 49,37 3p 3P-3d 3D 0 2-3 
2266,98 5 48,53 54,00 3p' 3F-3d' 3F~ 3-2 
2266,16 8 48,53 54,00 3p' 3F-3d' 3F0 2-2 
2264,91 10 48,53 54,00 3p' 3F-3d' 3F0 3-3 
2264,11 3 48,53 54,00 3p' 3F-3d' ape 2-3 
2263,21 12 48,53 54,01 3p' 3F-3d' 3F0 4-4 
2262,16 2 48,53 54,01 3p' 3F-3d' 3F0 3-4 
2216,07 15 48,53 54,12 3p' 3F-3d' 3Go 4-5 
2214,77 4 48,53 54,13 3p' 3F-3d' 3Go 4-4 
2213,76 12 48,53 54,13 3p' 3 F -3a' 3G0 3-4 
2212,63 5 48,53 54,13 3p' 3F-3d' 3G0 3-3 
2211,85 10 48,53 54,13 3p' 3F-3ct' 3G0 2-3 
2209,35 10 
2208,04 4 
2207,29 8 
2205,95 5 
2204,98 7 
2202,22 7 48,53 54,16 3p' 3F-3d' 3D 0 4-3 
2201,23 4 48,53 54,16 3p' 3F-3d' 3Do 3~3 

2197 ,86 7 48,53 54,17 3p' 3F-3d' 3D 0 3-2 
2197,10 3 48,53 54,17 3p' 3F-3d' 3D 0 2-2 
2194,92 5 48,53 54,17 3p' 3F-3d' 3Do 2-1 
2190,29 7 
2183,24 2 4:3,79 49,47 3s' 3D"-3p' 3p 1-2 
2182,28 3 43,79 49,47 3s' 3D 0 -3p' 3P 2-2 
2180,89 10 43,78 49,47 3s' 3D 0 -3p' 3P 3-2 
2178,69 4 43,79 49,48 3s' 3D 0 -3p' 3P 1-1 
2171,73 8 43,79 49,48 3s' 3D 0-3p' 3P 2-1 

2176,67 5 43,79 49,48 3s' 3D 0-3p' 3P 1-0 
2163,77 15 43,73 49,46 3p 5P-3d 5D 0 3-4 
2161,22 10 43,72 49,46 3p 5P-3d 5D 0 2-3 
2161 ,04 6 43,72 49,46 3p 5P-3d 5D 0 2-2 
2160,88 2 43,72 49,46 3p 5P-3d 5D 0 2-1 

2159,60 4 43,72 49,46 3p 5P-3d 5D 0 1.-2 
2159,44 5 43,72 49,46 3p 5P-3d 5D 0 1-1 
2153,15 2 48,24 54,00 3p' 3D-3d' 3F0 3-3 
2151,78 3 48,23 .14,00 3p' 3D-3d' 3F0 2-2 
2151,26 .5 48,23 54,00 3p' 3D-3d' 3F0 1-2 
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2150,70 
2149,92 
2095,54 
2092,44 
2089,43 
2088,92 
2087,44 
2086,96 
1257,190 
1255,685 
1255,026 
491,050 
lt90 ,310 
,189,641 
ft89 ,501 
188,868 
188,103 
427 ,840 
:n9 ,308 
:113,92 
313.677 
313,048 
308,.559 
301 ,12q 
283,89q 
283,690 
283 ,LOfi 
283,178 
282,50 
267,709 
267 ,:116 
267 ,059 
251.726 
251,558 
251,145 
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4:-l,78 
43,79 
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3p' 3D-3d' ~F' 
3p' 31J-3rl' ape 
3p' 3JJ-3d' 31JC 
3p' 3D-3d' 3lf 
3p' 3D-'Jd' 3Jf 
3p' 3D-3d' 3])" 

3p' 31J-:-ld' 3])' 

3p' 3D-3d' ''1J 0 

3p' 31J-3d' 3])0 

3s 3S 0-3p' 3P 
3s 3S0 -3p' ap 

3s 3S 0-3p' 3P 
2p4 aP-2ps ap' 
2p4 3P-2ps ape 
2p4 3P-2p5 apo 
2p4 aP-2ps ap'-

2p4 aP-2p" :lp·' 
2p4 3P-2p5 ap' 
2p4 1S-2ps 1pc 
2p4 1JJ-2p5 lp' 
2p4 ap_-:is asc 

2p4 3J1-3s a,s-
2p4 3P-3s 3S 0 

2p41S-3s" lpo 
2p4 1J)-3s' lj)c 

2p4 3P-3s' 31Jc 

2p4 ap_:ls' avo 
2p4 3P-:ls' :!D·' 
2p4 3P-3s' 31Jo 

2p4 lD-?.s" lp 
2p4 3P-:3s" apo 

2p4 3P-3s" 3P" 
2p4 3P-3s" apo 
2p4 ap_~-ld 3Do 

2p4 3P-3d 3Dc 
2p4 a P <lrl 3 TY 

\e IV, ground state 1s2 28 2 2p3 48~12 
Ionization potential 782768 c:m-1; 97,044 eV 

1 •. ,\ 

2405,19 
:!W4,28 
2:384,95 
2:384,20 
2:173,21 
2:172,16 
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~.A I EH, eV 
I E 8 , eV I Transition J 

2293,14 2 63,44 68,84 3s' 2D-3p' 2F0 %-% 
2285,79 9 63,44 68,86 3s' 2D-3p' 2F0 %-7/2 
2264,54 4 66,76 72,23 3s' 6S 0-3p' 6P 5/z-3/z 
2262,08 5 66,76 72,24 3s' 6S 0 -3p' 6P 5/z-Dfz 
2258,02 6 66,76 72,25 3s' 6S 0 -3p' 6P 5/z-7/2 
2220,81 1 59,47 65,05 3s 4P-3p 4P 0 5/z-3/2 
2203,88 2 59,47 65,09 3s 4P-3p 4P 0 5(2-5/2 
2022,192 4 63,44 69,57 3s' 2D-3p' 2D 0 5/2-% 
2018,441 3 63,44 69,58 3s' 2D-3p' 2D0 3(2-3(2 
786,141 1 60,20 75,97 2p5 2po_3d' 2p 1/2-3/2 
780,250 3 60,08 75,97 2p5 2po_3d' 2p 3(2-3/2 
758,317 3 60,08 76,43 2p5 2P 9-3d' 2S 3/2-1/2 
609,168 1 39,73 60,08 2p4 2P-2p5 2po 1/2-3/2 
606,527 5 39,64 60,08 2p4 2P-2p5 2po 3/2-3/2 
605,595 2 39,73 60,20 2p4 2P-2p5 2po 1(2-1(2 
602,999 2 39,64 60,08 2p4 2P-2p5 2po 3(2-1!2 
543,891 150 0,00 22,79 2p3 4So-2p4 4p 3(2-5/2 
542,073 100 0,00 22,87 2p3 4So-2p4 4p 3(2-% 
541,127 80 0,00 22,91 2p3 4So-2p4 4p 3 /2-1/~ 
539,731 3 37,11 60,08 2p4 2S-2p5 2po 112- ~;2 
536,965 1 37,11 60,20 2p4 2S-2p5 zpo 1(2-1 /2 
521,813 25 7,71 31,47 2pa 2po_2p4 2D 3(~-Sfz 

521,742 25 7,71 31,47 2p3 2po-2p4 2D 1(2-3(2 
469,865 200 5,08 31,47 2p3 2Do-2p4 2D 3/2-5/z 
469,817 200 5,08 31,47 2p3 zDo-2p4 2D 5(2-5/2 

3/2-3/z 
433,237 50 31,47 60,08 2p4 2D-2p5 zpo 5(2, 3(2-3(2 
431,472 25 31,47 60,20 2p4 2D-2p5 2po 3/2-1/2 
421,609 150 7,71 37,11 2p3 2po_2p4 2S 3(2, 1(2-1(2 
388,218 100 7,71 39,64 2p3 2po-2p4 2p 3/2' 1/2-3/2 
387,141 '125 7,71 39,73 2p3 zpo_2p4 2p 3/2' 1/2-1/2 
358,721 200 5,08 39,64 2p3 2Da-2p4 2p %' 3(2-3/2 
357 ,831 50 5,08 39,73 2p3 2Do-2p4 zp 3/2-1/z 
294,390 3 22,91 65,01 2p4 4P-3p 4pc 1/2-1/2 
294,100 3 22,87 65,01 2p4 4P-3p 4pc 3/z-1/2 
293,947 1 22,87 65,05 2p44P-3p4po 3(2-3/2, 
293,649 5 22,87 65,09 2p4 4P-3p 4po 3/2-Sfz 
293,429 10 22,79 65,05 2p4 4P-3p 4po 5/z-3/z 
293,123 15 22,79 65,09 2p44P-3p4po 5/z-5/2 
287 ,206 10 22,91 66,08 2p4 4P-3p 4So 1/2-3/2 
286,934 15 22,87 66,08 2p4 4P-3p 4So %-3/2 
286,688 15 22,79 66,08 2p4 4 P-3p 4SO 5/2-3/2 
248,004 8 22,91 72,9 2p4 4P-3s"' 4S 0 1/z-3/2 
247,807 8 22,87 72,90 2p4 4P-3s"' 4S 0 %-3/2 
247,422 10 22,79 72,90 2p4 4 P-3s"' 4S0 5/2-3/2 
234,701 25 7 ,71 60,56 2p3 2po_3s 2p 3/2, 1/2-1/2 
234,316 25 7,71 60,64 2p3 2po_3s 2p 312' 1/2-% 
223,605 25 5,08 60,56 2p3 2Do-3s zp 3(2-1(2 
223,241 25 5,08 60,64 2p3 2Do-3s zp 5/2- 3/2 
222,600 40 7,71 63,44 2p3 2po_3s' 2D 3(2' 1(2-5/2' 3(2 
218,766 5 22,91 79,58 2p4 4P-4p 4Do 1/z-1/z 

218,643 25 { 22,87 79,58 2p4 4P-4p 4Do 3/z-1/z 
22,91 79,62 2p4 4P-4p 4Do 1/z-% 

218,483 20 22,87 79,62 2p4 4P-4p 4Do 3/2-3/2 
218,343 15 22,87 79,65 2p4 4P-4p 4Do 3(2-5/2 
218,184 10 22,79 79,62 2p4 4P-4p 4Do 5(2-3(2 
218 '131 20 22,91 79,75 2p4 4P-4p 4 po 1/2-1/2 
217,830 25 22,79 79,71 2p4 4P-4p 4Do 5/2-7/2 
217,777 15 22,87 79,80 2p4 4P-4p 4po 3/z-3/z 
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"-·.A I EH, eV E 8, eV Transition J 

217,640 Ui 22,87 79,84 2p4 4P-4p 4P0 3/z-% 
217,337 15 22,79 79,84 2p4 4P-4p 4P0 5/2-5/2 
215,843 15 22,91 80,34 2p4 4P-4p 4S0 1/2-% 
215,711 3 22,87 80,34 2p4 "P-4p 4S 0 3/2-3/2 
215,396 3 22,79 80,34 2p4 4P-4p 4Sg 5/2-3/2 

212,556 150 5,08 63,44 2p3 2D0-3s' 2D 5/2' 3/2-5/2' 3/2 
208,899 80 0,00 59,35 2p3 4S0-3s 4P 3/2-1/2 
208,734 100 0,00 59,40 2p3 4S0-3s 4P 3/2-3/2 
208,485 100 0,00 59,47 2p3 4S 11-3.s 4P 3/2-% 
204,908 5 22,91 83,41 2p4 4P-3d"' 4D0 1/2-6/2, 3/2, 1/2 

204,786 15 22,87 83,41 2p4 4P-3d"' 4D 0 3/2-5/2. 3/2, 1/2 

204,531 25 22,79 83,41 2p4 4P-3d"' 4D 0 5/z-7/2, 5/2, 3/2 
204,270 15 7,71 68,40 2p3 2po_3s" 2S 3/2, 1/2-1/2 
194,623 50 7,71 71,41 2p3 2po_3d 2p a;2' lf~-3/2 
194,477 40 7,71 71,45 2p3 2po_3d 2p 3fz, 1/z-1/z 

194,276 100 7,71 71,52 2p3 2po_3d" 2D 3/2, 1/2-5/2, 3/2 
190,645 15 7,71 72,74 2p3 2po_3d 2D 3/z, 1/z-3/2 
190,565 25 7,71 72,76 2p3 zpo_3d 2D 3/2, 1/2-5/2 
186,915 15 5,08 71,41 2p3 2D0-3d 2p 5/2, 3/z-3/z 
186,787 5 5,08 71,45 2p3 2D"-3d 2P 3/2-1/2 

186,575 150 5,08 71,52 2p3 2D0-3d" 2D %. 3/z-%, 3fz 
185,479 20 5,08 71,92 2p3 2D0-3d 2F 5f2-7 /2 
183,247 12 5,08 72,74 2p3 2D0-3d 2D Sfz, 3/z-% 
183,165 15 5,08 72,76 2p3 2D0-3d 2D 5/2, 3/2-5/2 
181,691 20 7,71 75,96 2p3 2po_3d' 2p 3/2, 1/z-1/2 

181,614 20 7,71 75,97 2p3 2po_3d' 2p 3/2, 1/z-3/2 
180,402 15 7,71 76,43 2p3 2po_3d' 2S 3/2, 1/z-1/z 
177,161 80 5,08 75,06 2pa 2Do-3d' 2p 5/2, 3/z-5/2 
176,007 50 5,08 75,52 2p3 2D0-3d' 2D 5/2, 3/2-5/z, 3/2 
174,920 8 5,08 75,96 2ps 2Do-3d' 2p 3/z-1/z 

174,880 10 5,08 75,97 2p3 2D0-3d' 2p 5/z, 3/z-3/z 
174,303 3 7,71 78,83 2p3 2po_4s 2p 3/z, 1/z-1/z 
172,620 80 0,00 71,82 2p34S0-3d 4P 3/z-5/z 
172,525 50 0,00 71,86 2p3 4So-3d 4p 3/z-3/z 
172,492 40 0,00 71,87 2p3 4So-3d 4p 3/z-1/?. 

168,101 2 5,08 78,83 2p3 2Do-4s zp 3/z-1/2 
167,921 5 5,08 78,91 2p3 2Do-4s 2p 5/z, 3/z-3/z 
163,602 2 7,71 83,49 2p3 2po_4d 2D 3/z, 1/z-3/z 
163,562 12 7,71 83,51 2p3 2po_4d 2D 3/z-5/z 
160,471 10 5,08 82,34 2p3 2D0-4s' 2D 5/2, 3/2-5/z, 3/2 

158,822 15 5,08 83,14 2p3 2fl0-4d 2p s;2, 3fz-5f2 
158,646 15 5,08 83,22 2p3 2fl0-4d 2p 5/2-7/2 
158,105 2 5,08 83,49 2p3 2D0-4d 2D 5/2, 3/2-3/2 
158,063 5 5,08 83,51 2p3 2D-4d 2D 5/2, 3/2-5/2 
157,862 2 0,00 78,54 2p34S0-4s 4P 3/2-1/2 

157,781 3 0,00 78,58 2p3 4S0-4s 4P 3/2-Sfz 
157,626 5 0,00 78,65 2p34S0-4s 4P 3/2-5/2 
156,873 3 7,71 86,74 2p3 2po_4d' 2D 3/2, 1/z-5/2, 3/2 
156,480 5 .1 ,71 86,94 2p3 zpo_4d' 2p 3/2, 1/2-3/2, 1/2 
154,488 5 7,71 87,96 2p3 2po_4d" 2D 3/z, 1/z-5/2, 3/2 

152,231 15 5,08 86,52 2p3 2D 0 -4d' 2F 5/2, 3/z-5/2, 7/2 
151,817 15 5,08 86,74 2p3 2D 0 -4d' 2D 5/2, 3/2-%, 3/2 
150,931 1 7,71 89,85 2p3 2po_5s' 2D 3/2, 1/2-5/2, 3/2 
149,589 2 5,08 87,96 2p3 2D0-4d" 2D 5/2, 3/z-5/2, 3/2 
148,942 4 0,00 83,24 2ps 'So-4d 'P 3/2- 5/2 

148,787 3 0,00 83,33 2p3 4S 0-4d 4P 3/2-3/2 
148,660 1 0,00 83,40 2pa 'So-4d 'P 3/2-1/2 
146,262 2 5,08 89,85 2p3 2D0-5s' 2D 5/z, ~/2-5/z' 3/2 
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t., A I EH, eV E 8, eV Transition J 

144,288 1 0,00 85,93 2pa 4S0-5s 4P a;2_1j2 
144,151 2 0,00 86,01 2pa 4So-5s 4p a;2_a;2 

144,019 2 0,00 86,08 2pa 4So-5s 4p a;2_s;2 
142,929 3 5,08 91,82 2pa 2no-5d' 2p 5/2, a/2-7/2, 5/2 
140,127 3 5,08 93,55 2pa 2n°-6s' 2n s;2' a;2_s;2' a;2 

NeV, ground state 1s2 2s2 2p2 3P 0 

Ionization potential 1018634 cm-1 ; 126,287 eV 

t., A I EH, eV I E 8 , eV Transition J 

2306,31 2 74,08 79,45 3s ap 0 -3p an 2-2 
2282,61 1 73,97 79,40 3s ap 0 -3p 3D 1-1 
2274,54 0 86,60 92,05 3s 5P-3p snc 3-2 
2265,71 6 74,08 79,55 3s 3P 0 -3p an 2-3 
2263,39 3 73,92 79,40 3s 3P 0 -3p 3D 0-1 
2259,57 3 73,97 79,45 3s 3P 0 -3p an 1-2 
2256,05 1 86,60 92,09 3s 5P-3p sno 3-3 
2245,48 3 86,53 92,05 3s 5P-3p snc 2-2 
2236,29 2 86,47 92,02 3s 5P-3p snc 1-1 
2232,41 4 86,60 92,15 3s 5p-3p 5D" 3-4 
2227,42 ;{ 86,53 \12,09 3s 5p-3p sno 2 ') _., 
2224,12 1 86,47 92,05 3s 5P-3p 5nc 1-2 
572,336 80 0,14 21,80 2p2 aP-2pa anc 2-3 
572,106 25 0,14 21,81 2p2 3P-2p3 anc 2-2 
569,830 50 0,05 21 ,81 2p2 aP-2p3 ano 1-2 
569,759 25 0,05 21 ,81 2p2 aP-2pa ano 1-1 
568,418 40 0,00 21,81 2p2 3P-2p3 ano 0-1 
487,070 3 25,81 51,26 2p3 apo_2p 4 ap 2, 1-1 
482,987 50 0,14 25,81 2p2 3P-2p3 ape 2-2, 1 
481,361 25 0,05 25,81 2p2 3P-2pa ape 1-2, 1 
481,281 15 0,05 25,81 2p2 3P-2p3 ape 1-0 
480,406 25 0,00 25,81 2p2 3P-2pa ape 0-1 
422,347 5 21 ,81 51 ,16 2p3 ano-2p4 ap 2, 1-2 
422,214 15 21,80 51 ,16 2pa ano-2p4 ap 3-2 
420,951 15 21 ,81 51 ,26 2pa ano-2p4 ap 2, 1-1 
420,386 10 21 ,81 51,30 2pa ano-2p4 3p 1-0 
416,834 25 7,92 37 ,67 2p2 1S-2p3lpc 0-1 
416,198 80 3,76 33,54 2p2 1n-2p31nc 2-2 
365,594 100 3,76 37 ,67 2p2 1n-2p3 1po 2-1 
359,385 50 0,14 34,63 2p2 3P-2pa asc 2-1 
358,472 50 0,05 :34,63 2p2 aP-2pa asc 1-1 
357 ,955 40 0,00 34,63 2p2 aP-2pa aso 0-'1 
195,621 2 25,81 89,18 2pa apo_3s 3p 1-0 
195,553 3 25,81 89,20 2p3 apo_3s ap 2, 1-l 
195,368 5 25,81 89,26 2pa apo_3s ap 2, 1-2 
184,730 10 7,92 7:J ,0;1 2p2 1S-3o 1po 0-1 
173,932 50 3,76 75,03 2p2 ln-3s 1 po 2-1 
167,921 5 0,14 73,97 2p2 3P-3s ape 2-1 
167 ,837 5 0,05 73,92 2p2 aP-3s apo 1-(1 
167,670 25 0,14 74,08 2p2 aP-3s ape 2-2 

0,05 73,97 2pa aP-3s apo 1-1 
167,610 3 0,00 73,97 2p2 aP-3s ape 0-1 
167,483 j;) 0,05 74,08 2p2 3P-3s apo 1-2 
164,294 8 11,01 86,47 2p3 sso-3s 5p 2-1 
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- .. ···--------------------

1,, A I EH, eV I E 8 , eV I Transition J 

164,145 10 11,01 86,53 2p3 ~S0-3s ~p 2-2 
164,023 10 11,01 86,60 2p3 sso-3s sp 2-3 

156,610 2 7 ,92 87,08 2p2 1S-3d lpo 0-1 
151,424 12 3,76 85,63 2p2 1D-3d 1D0 2-2 
148,787 3 3,76 87 ,08 2p2lfl-3d lpo 2-1 
147,132 15 3,76 88,02 2p21D-3d 1r 2-3 
143,344 15 0,14 86,63 2p2 3P-3d 3D 0 2-3 

143,273 10 0,05 86,58 2p2 3P-3d 3D 0 1-2 
143,219 5 0,00 86,56 2p2 3P-3d 3D0 0-1 
142,724 15 0,14 87 ,00 2p2 3P-3d apo 2-2 
142,661 4 0,14 87,04 2p2 3P-3d apo 2-1 
142,503 10 0,05 87,04 2p2 3P-3d 3po 1, 0-2 ,1 

142,441 10 0,05 87 ,09 2p2 3P-3d apo 1-0 
140,791 15 11,01 99,07 2p3 sso-3d sp 2-3 
140,757 15 11,01 99,09 2p3 sso-3d 5p 2-2 
140,716 5 11,01 99,12 2p3 sso-3d sp 2-1 
136,215 2 11,01 102,03 2p3 sso-4s5 p 2-3, 2, 1 

129,034 5 3,76 99,84 2p2 1D-4s lpo 2-1 
1.28,793 1 11,01 107,28 2p3 ssc-4d sp 2-3, 2, 1 
125,830 2 0,05 98,60 2p2 3P-4s apo 2, 1' 0-2, 1' 0 
123,712 3 3,76 103,97 2p21 D-4d 1D0 2-2 
122,520 20 3,76 105,03 2p21D-4d 1F 2-3 

118,841 1 0,05 104,39 2p2 3P-4d 3D 0 2, 1' 0-3, 2, 1 
118 '715 5 0,05 104,50 2p2 3P-4d 3po 2, 1' 0-2, 1, 0 

NeVI, ground state 1s2 2s2 2p 2 p~12 
Ionization potential 1274000 cm-1 ; 157,94 eV 

A., A I I EH' eV I E 8 , eV I Transition .T 

2289,36 1 103,70 109,11 3s 4P0 -3p 4D fiJz-% 
2253,22 3 103,70 109,20 3s 4P0 -3p 4D 5/2-7/z 
2247 ,76 1 103,60 109,11 3s 4P0 -3p 4D ~/z- 5/2 
2055,93 3 89,59 95,62 3s 2S-3p 2P 0 1/2-1/2 
2042,382 3 89,59 95,66 3s 2S-3p 2P 0 1/z-3/2 
562,805 15 0,16 22,19 2p zpo_2p2 2fl :!fz-5/z 
562,735 1 0,16 22,19 2p 2po_2p2 2fl a/z-a/z 
558,595 5 0,00 22,19 2p 2po_2p2 2fl 1 /2-3/z 
454,072 3 12,ft0 39,90 2p2 4P-2p3 4So 5/2-3/2 

452,745 3 12,52 39,90 2p2 4P-2p3 4So 3/z-3/z 

451,843 2 12,46 39,90 2p2 4P-2p3 4So 1/z-% 
440,60 0 22,19 50,33 2p2 2fl-2p3 2po 3/z-1/z 
440,404 1 22,19 50,34 2p2 2fl-2p3 zpo s;2' :i/2-3/2 
435,649 4 0,16 28,62 2p 2po_2p2 2S 3/z-1/2 
433,176 4 0,00 28,62 2p 2po_2p2 2S 1/2-1/2 

403,262 10 0,16 30,91 2p 2po_2p2 2p 3/z-1 /z 
401,939 25 0,16 31,01 2p 2po_2p2 2p a/z-a/2 
401,138 15 0,00 30,91 2p 2po-2p2 2p 1 /z-1/z 
399,820 5 0,00 31,01 2p 2po-2p2 2p 1/z-% 
194,936 2 31,01 95,62 2p2 2P-3p zpo 3/z-1/z 

194,839 2 31,01 95,66 2p2 2P-3p 2po 3/z_:J/2 
188,424 3 28,62 95,66 2p2 2S-3p zpc 1/z-3/z 
171,212 2 22,19 95,62 2p2 2D-3p2 po 3/z-1/z 
171 ,114 5 22,19 95,66 2p2 2fl-3p 2po s;~' a/z-a/2 
138,630 3 0,16 89,59 2p 2P 0-3s 2S 3fz-1f ~ 
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~.A I EH' eV E 8 • eV Transition J 

138,397 3 0,00 89,59 2p 2P 0 -3s 28 1/2-1/2 
136,089 4 12,60 103,70 2p2 4P-3s 4po 5/2-5/z, 3/2 
122,686 10 0,16 101,22 2p 2P 0 -3d 2D 3/2-5/2, 3/2 

122,520 20 0,00 101,22 2p 2P 0 -3d 2D 1/2- 3/2 
121,140 5 12,60 114,65 2p2 4P-3d 4D 0 5/z-7/2, 5/z, 3/2 

113,870 5 0,00 108,96 2p 2po_3p 2p 3/2' 1/2- 3/2' 1/2 

111,142 1 0,00 111 ,63 2p 2po_3p 28 3J2' lj2-lj2 
110,410 2 0,00 112,65 2p 2po_3p 2D 3/2, 1/2-3/2, 5/2 

Ne VII, ground state 1s2 2s2 18 0 

~.A I 

I 
EH, eV 

I E 8 , eV I Transition J 

1997,345 1 121,27 127,49 3s 3S-3p 3P 0 1-0 
1992,060 3 121,27 127,51 3s 3S-3p 3P 0 1-1 
1981,974 6 121,27 127,54 3s 3S-3p 3P 0 1-2 
564,529 2 13,97 35,93 2p apo_2p2 ap 2-1 
562,992 2 13,85 35,87 2p apo_2p2 ap 1-0 
561,728 4 13,97 36,04 2p apo_2p2 ap 2-2 
561,378 2 13,85 35,93 2p apo_2p2 ap 1-1 
559,947 3 13,79 35,93 2p apo_2p2 ap 0-1 
558,61 4 13,85 36,04 2p spo_2p2 sp 1-2 
465,21 10 0,00 26,65 2s2 lS-2p lpo 0-1 
127,7 2 2p 1P 0 -3s 1S 
116,7 5 2p 1P0 -3d 1D 
115,5 3 2p 3P 0 -3s 3S 
115,4 3 2p 3P 0 -3s 3S 
106,2 7 2p 3P 0 -3d 3D 
106,1 7 2p 3P 0 -3d 3D 
97,5 6 2s21S-3p lpo 
89,4 3 2p 1P 0-4d 1D 
82,3 5 2p 3P 0-4d 3D 

Ne VIII, ground state 1s2 2s 28112 

"··A I E11 , eV E8 , eV Transition J 

780,324 4 0,00 15,87 2s 2S-2p 2P 0 1/2-1/z 
770,409 8 0,00 16,09 2s 2S-2p 2P0 lj2-3j2 
103,1 6 2p 2P 0 -3s 28 
102,9 .':i 2p 2P 0 -3s 2S 
98,2 9 2p 2P 0 -3d 2D 

98,1 9 2p 2P 0 -3d 2D 
88,1 9 2s 2S-3p 2P 0 

74,7 4 2p 2P 0 -4s 2S 
73,6 8 2p 2P 0 -4d 2D 
67 ,3 8 2s 2S-4p 2P 0 

65,9 6 2p 2P 0 -5d 2D 
62,4 3 2p 2P 0 -6d 2D 
60,7 3 2s 2S-5p 2P0 
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Unclassified Lines of Neon [ 4, S, 6, 12, 20] 

1.., A I 
Expected 

1.., A I 
Expected 

assignment assignment 

9760,57 2 Ne I 2706,74 1 Ne I 
9497 ,9 2 Ne I 2686,75 3 Nel 
9393,8 2 Ne I 2685,58 1 Ne I 
9368,02 2 Ne I 2685,33 1 Ne I 
9326,66 2 Ne I 2677,36 3 Ne I 

9069,7 2 Ne I 2669,36 1,5 Ne I 
9045,4 2 Ne I 2663,38 2 Ne I 
8842,1 2 Ne I 2651,01 6 Ne I 
7125,37 3 Ne I 2645,51 6 Ne I 
4517,29 2 Ne II 2621,10 2 Ne I 

3786,29 2 Ne III or NeiV 2619,77 1 Ne I 
3183,92 1 Ne III or NeiV ' 2619,02 1,5 Ne I 
3782,31 1 Ne III or NeiV 2595,21 6 Ne I 
3771,64 1 Ne III or NeiV 2507 ,08 1 Ne III or Ne IV 
3740,60 1 Ne II 2367 ,02 5 Ne III or Ne IV 

3454,83 1 Ne II 2365,77 6 Ne III or Ne IV 
3267 ,22 1 Ne III or NeiV 2362,85 5 Ne III or NeiV 
3265,37 3 Ne III or NeiV 2307 ,27 2 Ne III or Nei\' 
3260,87 3 Ne III or Ne IV 2306,61 6 Ne III or NeiV 
3250,34 1 Ne II 2305,50 2 Ne III or NelV 

3238,47 1 Ne III or Ne IV 2304,87 4 Ne III or NeiV 
3207,906 2,5 Ne I 2303,94 3 Ne III or NeiV 
3101,407 2 Ne I 2300,38 2 Ne III or NeiV 
3081,45 1 Ne II 2298,96 1 Ne III or NeiV 
3067,214 4 Ne I 2278,98 10 Ne III or Ne IV 

3065,668 1,5 Ne I 2273,58 20 Ne III or Ne IV 
3062,58 2 Ne II 2204,16 2 Ne III or NeiV 
3043,02 2 Ne III or Ne IV 2203,89 6 Ne III or Ne IV 
3028,424 1 Ne I 2200,82 5 Ne III or NeiV 
3026,913 3 Ne I 2192,74 7 Ne III or NeiV 

3024,63 2 Ne III or NeiV 2191,45 1 Ne III or NeiV 
3007,82 1 Ne II 2191,16 4 NeIll or Ne IV 
2983,82 5 Ne III or NeiV 2186,62 3 Ne III or Ne IV 
2974,527 1 Ne I 2129,54 6 Ne III or NelV 
2910,44 2 Ne II 2124,27 7 Ne III or NeiV 

2905,85 4 Ne III or NeiV 2102,33 2 Ne III or NeiV 
2895,05 1 Ne III or Ne IV 2099,59 4 Ne III or Ne IV 
2893,11 1 Ne III or Ne IV 2099,34 10 Ne III or Ne IV 
2866,65 5 Ne III or NeiV 2098,00 1 Ne III or NeiV 
2827 ,98 0 Ne III or NeiV 2097,43 2 Ne III or NeiV 

2821,68 0 Ne III or Ne IV 2096,23 12 Ne III or Ne IV 
2820,44 0 Ne III or NeiV 2094,15 2 Ne III or Ne IV 
2818,88 1 Ne III or Ne IV 2093,64 R Ne III or NeiV 
2798,96 0 Ne III or NeiV 2091,90 4 Ne III or Ne IV 
2781,42 1 Ne I 2089,20 2 Ne III or Ne IV 

2767 ,00 7 Ne II or Ne III 2085,56 5 Ne III or Ne IV 
2766,07 6 Ne III 2078,95 15 Ne III or Ne IV 
2764,70 2 Ne III or NeiV 2065,18 20 NeIll or NelV 
2764,38 1 Ne III or Ne IV 2062,62 2 Ne III or NeiV 
2713,76 1 Ne I 
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SODIUM, Z = 11 

Nal, ground state 1s2 2s2 2p6 3s 2St;2 

Ionization potential 41 449,65 cm-1; 5,139 eV 

EH, eV I 
I 

~.A. I E 8, eV I Transition J 

90850 40 
90480 30 
74430 10 
40449 80 
23379,13 240 3,75 4,28 4p 2P 0 -4d 2D 3fz-5J2 
23348,41 237 3,75 4,28 4p 2P 0-4d 2D 1J2-% 
22083,67 276 3,19 3,75 4s 2S-4p 2P 0 1/2-1/2 
22056,44 300 3,19 3,75 4s 2S-4p 2P 0 1J2-3J2 
18465,25 2 3,62 4,29 3d 2D-4j 2r a;2' s;2_o;2' 7 /z 
1~388,85 27 3,75 4,51 4p 2P0 -6s 2S %-•;2 
16373,85 30 3,75 4,51 4p 2P 0 -6s 2S 1/2-1/2 
14779,73 36 3,75 4,59 4p 2P0 -5d 2D %-% 
14767,48 1155 3,75 4,59 4p 2P0-5d 2D 1/2-% 
12679,17 83 3,62 4,59 3d 2D-5j 2F0 a;2' 5J2-s;2' 7 Ia 
11403,78 12 2,10 3,19 3p 2P 0 -4s 2S %-•;2 
11381,45 11 2,10 3,19 3p 2P0 -4s 2S 112-1/2 
11197,21 2 3,75 4,86 4p 2P 0 -7d 2D 3J2-% 
11190,19 1 3,75 4,86 4p 2P 0-7d 2D 1J2-3J2 
10834,87 8 3,62 4,76 3d 2D-6f 2po a;2' 5J2-s;2' 7/2 
10749,29 9 3,19 4,34 4s 2S-5p 2P 0 1/2-1/2 
10746,44 to 3,19 4,34 4s 2S-5p 2P0 1J2-3J2 
10572,28 3 3,75 4,93 4p 2P0 -8d 2D 3J2-5J2 
10566,00 1 3,75 4,93 4p 2P0 -8d 2D 1/2-3/2 
9961,281 7 3,62 4,86 3d 2D-7j 2pa 3J2' 5J2-5/2' 7/2 
9465,938 6 3,62 4,93 3d 2D-8f 2pa 3/2' 5/2-5/2' 7/2 
9153,878 4 3,62 4,97 3d 2D-9f 2pa 3J2' 5f2-5/2' 7/2 
8942,962 2 3,62 5,00 3d 2D-10f 2pa 3J2' 5J2-5J2' 7/2 
8650,889 6 3,19 4,62 4s 2S-6p 2P 0 1/2-1/2 
8649,922 7 3,19 4,62 4s 2S-6p 2P 0 112-3/2 
8194,8237 9 2,10 3,62 3p 2P 0 -3d 2D 3f2-5fz 
8194,7905 1 2,10 3,62 3p 2P 0 -3d 2D 3J2-3/2 
8183,2556 5 2,10 3,62 3p 2P 0 -3d 2D 1/2-3/2 
7810,237 3 3,19 4,78 4s 2S-7p 2P 0 112~1 /2 
7809,781 4 3,19 4,78 4s 2S-7p 2P0 1/z-3/2 
7373,491 1 3,19 4,87 4s 2S-8p 2P 0 1/2-1/2 
7373,229 2 3,19 4,87 4s 2S-8p 2P 0 1/2-3/2 
6160,7470 2 2,10 4,12 3p 2P0 -5s 2S 3/2-1/2 
6154,2253 1 2,10 4,12 3p 2P0 -5s 2S 1/2-1/2 
5895,9236 16 0,00 2,10 3s 2S-3p 2P0 1/2-1/2 
5889,9504 32 0,00 2,10 3s 2S-3p 2P 0 1/2-3/2 
5688,2046 9 2,10 4,28 3p 2P0 -4d 2D 3J2-% 
5688,1934 1 2,10 4,28 3p 2P0 -4d 2D 3/2-3/2 
5682,6333 5 2,10 4,28 3p 2P 0 -4d 2D 1J2-3J2 
5669,8 3 2,10 4,29 3p 2po_4f 2pa %--
5532,0 2 

5153,4024 2 2,'10 4,51 3p 2P0 -6s 2S 3/2-1/2 
5148,8381 1 2,10 4,51 3p 2P0 -6s 2S 1/2-1/2 
4982,8134 2 2,10 4,59 3p 2P0 -5d 2D 3J2-% 
4978,5414 1 2,10 4,59 3p 2P0 -5d 2D 1/2-3/2 
4751,8218 2 2,10 4,71 3p 2P0 -7s 2S 3/2-1/2 

4747 ,9410 1 2,10 4,71 3p 2P0-7s 2S 1/2-1/2 
4668,5595 2 2,10 4,76 3p 2P0-6d 2D 3/2-% 
4664,8107 1 2,10 4,76 3p 2P 0 -6d 2D lf2-3J2 
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A., A I EH, eV ~ E8 , eV I Transition J 

4545,186 8 2,10 4,83 3p 2P0-8s 2S 3/z-1/z 

4541,633 7 2,10 4,83 3p 2P0-8s 2S 1/z-1/z 

4497,658 11 2,10 4,86 3p 2P0-1d 2D 3/z-% 

4494,177 10 2,10 4,86 3p 2P0-1d 2D 1/z-3/z 

4423,246 7 2,10 4,91 3p zpo_9s 2S 3fz-1/z 
4419,885 6 2,10 4,91 3p zpo_9s zs 1/z-1/z 

4393,340 9 2,10 4,93 3p 2P0-8d 2D 3/z-5/z 
4390,029 8 2,10 4,93 3p 2P0-8d 2D 1/z-3/z 
4344,736 5 2,10 4,96 3p 2P0-10s 2S 3/z-1/z 
4341,489 4 2,10 4,96 3p 2P0-10s 2S 1/z-1/z 
4324,615 7 2,10 4,97 3p zpo_9d 2fl 3/z- 5/z 
4321,400 6 2,10 4,97 3p 2PQ-9d 2D 1/z-3/z 

4291,006 3 2,10 4,99 3p 2P0-11s 2S 3fz-1/z 
4287,838 2 2,10 4,99 3p 2P0-11s 2S 1/2-1/z 
4276,787 5 2,10 5,00 3p 2P0-10d 2D 3/2-Sfz 
4273,642 4 2,10 5,00 3p 2P0-10d 2D 1/2-3/2 
4252,520 2 2,10 5,02 3p 2P 0-12s 2S 3/2-1/2 
4249,410 1 2,10 5,02 3p 2P 0-12s 2S 1/z-1/z 
4242,082 3 2,10 5,03 3p 2P0-11d 2D 3/2- 5/z 
4238,987 2 2,10 5,03 3p 2P 0-11d 2D 1/2-3/2 
4198,3 10 
3426,862 6 0,00 3,62 3s 2S-3d 2D 1/2- 3/2 
3302,979 18 0,00 3,75 3s 2S-4p 2P0 1/2-1/2 
3302,369 19 0,00 3,75 3s 2S-4p zpa 1/2-% 
2893,618 1 0,00 4,28 3s 2S-4d 2D 1/z-3/z 
2853,013 15 0,00 4,34 3s 2S-5p 2P 0 1/2-1/z 
2852,811 16 0,00 4,34 3s 2S-5p 2P0 1/2-% 
2680,433 7 0,00 4,62 3s 2S-6p 2P 0 1/z-1/2 
2680,340 8 0,00 4,62 3s 2S-6p 2P0 1/2-SJz 
2593,919 2 0,00 4,78 3s 2S-7p 2P0 1/z-1/z 
2593,869 3 0,00 4,78 3s 2S-7p 2P0 1/z-3/z 
2543,872 2 0,00 4,87 3s 2S-8p 2P 0 1/z-1/z 
2543,841 1 0,00 4,87 3s 2S-8p 2P0 1/z-3/z 
2512,210 4 0,00 4,93 3s 2S-9p 2P0 1/2-3/z 
2512,128 2 0,00 4,93 3s 2S-9p 2P0 1/2-1/2 
2490,733 3 0,00 4,98 3s 2S-10p 2P0 1/2-1/z, 3/2 

Na II, 1round state 1s2 2s2 2p6 18 0 

Ionization potential 381528 c:m-1; 47,30 eV 

A., A I EH, eV E 8 , eV Transition J 

4123,069 3 38,29 41,30 3p' P/2]-4s' P/z] 0 0-1 
4114,95 3 38,29 41,31 3p' [1/2}-3d' [11/z] 0 0-1 
4087 ,60 0 33,32 36,35 3s' P/z] 0-3p P/2l 1-1 
3711,074 6 33,01 36,35 3s' [1/2] 0-3p P/2l 0-1 
3631,266 8 32,94 36,35 3s [11/z] 0-3p P/zl 1-1 
3533,043 10 32,84 36,35 3s [11/2] 0-3p P/2] 2-1 
.3462,494 3 33,32 36,90 3s' [1/z] 0-3p [21/2] 1-2 
3400,110 2 33,32 36,97 3s' P/z] 0-3p (fl/zl 1-1 
3327,685 4 37 ,26 40,98 3p' [1/z]-3d [1/z] 0 1-0 
3318,032 4 37,26 40,99 3p' [1/2]-3d P/2] 0 1-1 
3304,950 0 37,24 40,99 3p P/2]-3d [1/2] 0 0-1 
3301,346 2 37,26 41,01 3p' [1/zl-3d [11/2]0 1-2 
3285,603 8 33,32 37 ,09 3s' [1/2] 0-3p l11/2l 1-2 
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I 
'/..,A I EH' eV I E 8, eV Transition J 

3274,220 5 37 ,21 40,99 3p' [11/zl-3d [1/zr 2-1 
3260,218 3 37,17 40,98 3p' [11/z]-3d [1/z] 0 1-0 
3257,965 6 37,21 41,01 3p' [11/z]-3d [11/zr 2-2 
3250,949 3 37,17 40,99 3p' Wlz]-3d P/z] 0 1-1 
3234,926 4 37,17 41,01 3p' Wlz}-3d [11/z] 0 1-2 
3225,976 4 37,26 41,10 3p' P/z]-4,s [11/z] 0 1-2 
3216,284 2 37 ,21 41,06 3p' [11/z]-3d [31/z] 0 2-3 
3212,186 6 33,32 37,17 3s' [1/z] 0-3p' [11/zl 1-1 
3189,783 6 37,32 37 ,21 3s' [1/z] 0-3p' [11/z] 1-2 
3179,055 5 37,09 40,99 3p [11/z]-3d [1/z] 0 2-1 
3175,008 3 37 ,24 41,15 3p [1/zl-4s [11/zr 0-1 
3167,487 2 37 ,21 41,12 3p' [11/z]-3d [21/ 2 ]" 2-2 
3163,731 6 37 ,09 41,01 3p [fl/z]-3d [11/z] 0 2-2 
3163,247 1 37 ,21 41,12 3p' [11/z]-3d [21/z] 0 2-3 
3161,16 0 33,32 37,24 3s' [1/z] 0-3p [1/zl 1-0 
3159,53 0 37 ,21 41,13 3p' [11/z]-3d [11/z] 0 2-1 
3149,266 5 33,32 37 ,26 3s' [1/z] 0-3p' P/zl 1-1 
3145,697 3 37,17 41,12 3p' [11/zl-3d [21/z] 0 1-2 
3137,852 3 37,17 41,13 3p' Wlz]-3d [11/z] 0 1-1 
3135,483 5 33,01 36,97 3s' Plze-3p [11/zl 0-1 
3129,368 6 32,94 36,90 3s [11/z] 0-3p [21/zl 1-2 
3125,208 1 37,17 41,15 3p' [11/zl-4s [11/zr 1-1 
3124,414 3 37 ,09 41,06 3p [il/z]-3d [31/z] 0 2-3 
3104,396 4 37,26 41,25 3p' [1/z]-4s' [1/z] 0 1-0 
3092,729 10 32,84 36,85 3s [11/z] 0 -3p [21/zl 2-3 
3087,047 2 36,97 40,98 3p [11/z]-3d [1/z] 0 1-0 
3080,250 3 37 ,26 41,28 3p' [1/z]-3d' [11/z) 0 1-2 
3078,733 1 36,97 40,99 3p [11/z]-3d [1/z] 0 1-1 
3078,315 6 { 32,94 36,97 3s [11/z] 0-3p [11/zl 1-1 

37 ,09 41,12 3p [11/z]-3d [21/z] 0 2-2 
3074,334 6 37,09 41,12 3p [11/z)-3d [21/z] 0 2-3 
3070,84 0 37 ,09 41,13 3p [fliz]-3d [11/z] 0 2-1 
3066,536 4 37,26 41,30 3p' [1/z]-4s' [1/z] 0 1-1 
3066,238 1 
3064,372 4 36,97 41,01 3p [il/z)-3d [fl/z) 0 1-2 
3061,333 1 37 ,26 41 ,31 3p' [1/z)-3d' (il/z] 0 1-1 
3060,260 1 
3058,727 1 37,09 41,15 3p [11/z]-4s [11/ 2 ) 0 2-1 
3056,157 6 32,84 36,90 3s [11/z] 0-3p [21/zl 2-2 
3055,346 1 37 ,24 41,30 3p P/z)-4s' fl/z] 0 0-l 
3053,664 6 37 ,21 41,27 3p' [11/z]-3d' [21/z] 0 2-3 
3050,211 1 
3045,593 5 37,17 41 ,25 3p' [11/z]-4s' fl/z] 0 1-0 
3037,071 5 37,17 41 ,26 3p' [11/z]-3d' [21/zr 1-2 
3029,068 6 { 37 ,21 41,30 3p' [11/z]-4s' [1/z] 0 2-1 

36,90 40,99 3p [21/z)-3d [1/z] 0 2-1 
3015,400 6 36,90 41,01 3p [21/z]-3d [fl/z] 0 2-2 
3009,138 4 37,17 41,30 3p' [11/zl-4s' [1/z] 0 1-1 
3007,442 4 32,85 36,97 3s [11/zl0-3p [fl/zl 2-1 

2984,183 7 { 32,94 37,09 3s [11/z] 0 -3p [11/zl 1-2 
36,97 41,12 3p [11/z]-3d [21 / 2 ] 0 1-2 

2980,622 3 36,85 41,01 3p [21/z]-3d [21/z] 0 3-2 
2979,662 5 36,90 41,06 3p [21/z}-3d [:V/2 ] 0 2-3 
2979,050 2 
2977,132 3 36,97 41,13 3p [fl/z]-3d [Il/z) 0 1-1 
2974,991 6 33,01 37,17 3s' [1/z) 0-3p' [11/zl 0-1 
2974,236 2 37 ,09 41 ,26 3p [11/z)-3d' [21/z) 0 2-1 
2970,725 1 37 ,09 41,27 3p [11/z]-3d' [21/z] 0 2-3 
2965,750 2 36,97 41,15 3p [11/z]-4s [fllz] 0 1-1 
2960,112 1 37,09 41 ,28 3p [11/z]-3d' [[lfz] 0 2-2 
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"-· .A I I EH, eV I E 8, eV I Transition ./ 

2952,395 3 36,90 41,10 3p [21/z]-4s [1l/z] 0 2-2 
2951,231 8 36,85 41,05 3p [21/z]-3d [31/z] 0 3-4 
2947,441 5 37 ,09 41,30 3p [fl/z]-4s' [l/z] 0 2-1 
2945,695 4 36,85 41,06 3p [21/z]-3d [31/z] 0 3-3 
2937,725 5 36,90 41,12 3p [21/ 2 ]-3d [21/z] 0 2-2 

2934,065 2 36,90 41,12 3p [21/z]-3d [21/z] 0 2-3 
2930,883 1 36,90 41,13 3p [21/z]-3d [11/z] 0 2-1 
2923,474 3 32,94 37,17 3s [11/z] 0 -3p' [11/zl 1-1 
2920,940 4 33,01 37,26 3s' fl/z] 0 -3p' [1/2] 0-1 
2919,845 2 36,90 41,15 3p [21/ 2]-4s [1l/2t 2-1 

2919,048 5 36,85 41,10 3p [21/z]-4s [11/z] 0 3-2 
2917,516 5 32,84 37 ,09 3s [11/z] 0-3p [11/zl 2-2 
2904,914 7 32,94 37 ,21 3s [fl/z] 0-3p' [11/z] 1-2 
2901,136 4 36,85 41,12 3p [21/z]-3d [21/2] 0 3-3 
2893,946 6 36,97 41,25 3p [il/z]-4s' [1/zl0 1-0 

2886,250 4 36,97 41,26 3p [11/z]-3d' [21/z] 0 1-2 
2881,140 6 32,94 37,24 3s [11/z] 0-3p fl/zl 1-0 
2872,95 0 36,97 41,28 3p [11/2]-3d' [11/z] 0 1-2 
2871,270 5 32,94 37 ,26 3s [1l/2] 0 -3p' [1/zl 1-1 
2861,011 1 36,97 41,30 3p [11/z]-3d' [1l/z] 0 1-1 

2859,481 5 32,84 37,18 3s [il/z] 0 -3p' [fl/zl 2-1 
2841,721 7 32,84 37 ,21 3s [11 /z] 0 -3p' [11/zl 2-2 
2839,555 4 36,90 41,27 3p [21/z]-3d' [21/z] 0 2-3 
2829,854 2 36,90 41,28 3p [21/z]-3d' [11 /z] 0 2-2 
2818,271 2 36,90 41,30 3p [21/z]-3d' [11/z] 0 2-1 

2809,514 5 32,84 37 ,26 3s [11/z] 0-3p' [1/zl 2-1 
2808,685 1 36,85 41,27 3p [21/2]-3d' [21/z] 0 3-3 
2678,086 5 36,35 40,98 3p [1/z]-3d [1 /z] 0 1-0 
2671,829 6 36,35 40,99 3p fl/z]-3d [1 /z] 0 1-1 
2660,996 7 36,35 41,01 3p fl/z]-3d [1l/z] 0 1-2 

2611,815 7 36,35 41,10 3p [1/z]-4s [11/z] 0 1-2 
2594,965 1 36,35 41,13 3p [1/z]-3d [11 /z] 0 1-1 
2586,312 2 36,35 41,15 3p fl/z]-4s [il/z] 0 1-1 
2531,548 6 36,35 41 ,25 3p P/z]-4s' [1/z] 0 1-0 
2515,460 2 36,35 41,28 3p [1/z]-3d' [11/z] 0 1-2 

2506,295 2 36,35 41,30 3p [1/z]-4s' [1/z] 0 1-1 
2493,153 5 33,32 38,29 3s' [1 /z] 0 -3p' [1/zl 1-0 
2394,051 2 
2387,026 2 
2315,65 0 32,94 38,29 3s [fl/z] 0-3p' P/zl 1-0 

376,375 3 0,00 32,94 2p61S-3s [11/z] 0 0-1 
372,069 6 0,00 33,32 2p61S-3s' [1 /z] 0 0-1 
302,28 0 0,00 40,99 2p61 S-3d (1/z] 0 0-1 
301,432 1 0,00 41,13 2p6 1S-3d [11/z) 0 0-1 
301,311 0 0,00 41,15 2p 6 1S-4s [11/z] 0 0-1 

300,151 1 0,00 41,31 2p61S-3d' [fl/z] 0 0-1 
282,96 1 0,00 43,80 2p61 S-5s [11 /z] 0 0-1 
282,827 0 0,00 43,83 2p61S-4d [11/z] 0 0-1 
281,81 1 0,00 43,98 2p61S-5s' [1 /z] 0 0-1 
275,10 0 0,00 45,07 2p61S-6s [P/z] 0 0-1 

273,99 0 0,00 45,25 2p 6 1S-6s' P/z] 0 0-1 
271,01 0 0,00 45,75 2p61S-7s [1l/z] 0 0-1 
269,98 0 0,00 45,91 2p61S-7s' [1/z] 0 0-1 
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Na III, ground state 1s2 2s2 2p5 2 pg12 

Ionization potential 578033 cm-1; 71,662 eV 

A, A I EH' eV I E 8 , eV Transition J 

2563,32 25 45,57 50,40 3s 4P.,-3p 4P 0 1/2-3/2 
2553,61 25 45,51 50,36 3s 4P-3p 4P 0 3/2-5/2 
2542,89 10 45,57 50,44 3s 4P-3p 4P0 1/2-1/2 
2530,21 15 45,51 50,40 3s 4P-3p 4P 0 3/2-3/2 
2510,37 20 45,51 50,44 3s 4P-3p 4P 0 3/2-1/2 
2497 ,05 50 45,40 50,36 3s 4P-3p 4P0 5/2-5/2 
2474,69 40 45,40 50,40 3s 4P-3p 4P 0 %-3/2 
2468,86 30 46,45 51,47 3s 2P-3p 2D 0 1/2-3/2 
2459,40 45 46,32 51,36 3s 2P-3p 2D 0 3/2-5/2 
2421,00 8 49,49 54,61 3s' 2D-3p' 2F0 5/2-% 
2406,58 18 46,32 51,47 3s 2P-3p 2D0 3/2-% 
2367 ,33 4 46,45 51,69 3s 2P-3p 28° 1/2-1/2 
2314,66 3 51,75 57,10 3p 4S0-3d 4D 3/2-3/2 
2309,96 30 46,32 51,69 3s 2P-3p 28° 3/2-1/2 
2297,14 25 
2296,64 25 49,49 54,87 3s' 2D-3p' 2P 0 3/z-% 
2285,72 35 46,45 51,87 3s 2P-3p 2P0 1/z-3/2 
2279,85 3 51,69 57,12 3p 2S0-3d 4D 1/2-1/z 
2278,48 40 46,45 51,89 3s 2P-3p 2P 0 1/2-1/2 
2267,96 8 49,49 54,95 3s' 2D-3p' 2P 0 3/2-1/2 
2251,44 45 45,57 51,07 3s 4P-3p 4D0 1/z-3/2 
2251,17 20 51,89 57,40 3p 2PQ-3d 4P 1/2-3/2 
2246,66 40 45,51 51,02 3s 4P-3p 4DQ 3/2-5/2 
2244,17 3 51,87 57,40 3p 2P 0 -3d 4P %-3/z 
2239,43 45 45,57 51 ,10 3s 4P-3p 4D0 1/z-1/2 
2232,17 40 46,32 51,87 3s 2P-3p 2P 0 3/z-% 
2230,30 50 45,39 50,95 3s 4P-3p 4D0 5/2-7/2 
2229,56 15 51,87 57 ,43 3p 2P0 -3d 4P 3/2-% 
2226,19 8 51,89 57,46 3p 2P 0-3d 4F 1/2-3/2 
2225,90 45 45,51 51,07 3s 4P-3p 4D0 3/z-3/2 
2225,29 12 46,32 51,89 3s 2P-3p 2P 0 3/2-1/2 
2222,79 0 51,75 57 ,33 3p 4S0-3d 4P 3/2-1/2 
2214,17 25 45,51 51,10 3s 4P-3p 4D 0 3/z-1/2 
2211 ,16 1 51,87 57,48 3p 2P 0-3d 4F 3/z-5/z 
2202,78 40 45,39 51,02 3s 4P-3p 4D0 5/z-5/z 
2200,37 2 51 ,47 57,10 3p 2D0-3d 4D %-3/2 
2198,01 2 51,69 57,33 3p 2S0-3d 4P 1/2-1/2 
2194,85 1 51 ,75 57 ,40 3p 4S0-3d 4P 3/2-3/2 
2193,08 1 51 ,47 57,12 3p 2D 0 -3d 4D 3/z-1/2 
2190,18 5 49,49 55,15 3s' 2D-3p' 2D 0 3/2-5/2 
2182,74 15 45,39 51,07 3s 4P-3p 4D0 5/2-3/2 
2180,63 0 51,75 57 ,43 3p 4S0 -3d 4P 3f2-slz 
2174,43 3 51,87 57 ,57 3p 2P 0 -3d 2D 3/2-5/2 
2173,84 1 51,36 57 ,06 3p 2D 0 -3d 4D 5/2-7 /z 
2170,63 0 51,69 57,40 3p 2S0-3d 4P 1/z-3/z 
2166,67 3 51,36 57 ,08 3p 2D 0 -3d 4D 5/z-5/2 
2163,32 1 51,75 57 ,48 3p 4S0-3d 4F 3/z-"lz 
2147 ,37 1 51,69 57 ,46 3p 2S0-3d 4F 1/z-3/z 
2117,08 0 51,47 57,33 3p 2D0-3d 4P %-1/2 
2116,70 8 45,51 51,36 3s 4P-3p 2D0 3/z-% 
2107,62 1 51,89 57,77 3p 2po_3d 2p 1/2-1/z 
2099,60 1 { 45,57 51,47 3s 4P-3p 2D0 1/z-3/z 

51,75 57 ,65 3p 4S0-3d 2D 3/2-3/2 
2079,06 0 51,47 57 ,43 3p 2D0-3d 4P 3/z-5/z 
2073,38 10 51,89 57,87 3p 2po_3d 2p 1/2-3/2 
2067,41 18 51,87 57 ,87 3p zpo_3d 2p 3/2-3h 
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I EH, eV I E 8 , eV I Transition J 

2065,23 10 51,10 57,10 3p 4D 0-3d 4D 1/z-3/z 
2062,97 8 51,07 57 ,08 3p 4D 0-3d 4D 3/z- 5/z 
2058,72 8 51,10 57,12 3p 4D 0 -3d 4D 1/z-1/z 
2055,17 10 51,07 57,10 3p 4D 0-3d 4D 3/z-3/z 
2051,90 8 51,02 57 ,06 3p 4D 0 -3d 4D %-7/z 
2048,67 8 51,07 57 ,12 3p 4D 0-3d 4D 3/z-1/z 
2045,41 18 51,02 57 ,08 3p 4D 0-3d 4D 5/z- 5/z 
2041,09 0 51,36 57 ,43 3p 2D 0-3d 4P 5/z- 5/z 
2037,70 10 51,02 57,10 3p 4D 0-3d 4D 5/z- 3/z 
2035,84 3 55,14 61,23 3p' 2D 0-3d' 2D 3/z-3/z 
2032,65 0 51,36 57,46 3p 2D 0-3d 4F 5/z-% 
2031,10 10 51,47 57 ,57 3p 2D 0 -3d 2D 3/z- 5/z 
2028,55 25 50,95 57 ,06 3p 4D 0 -3d 4D 7 /z-7 /z 
2025,44 8 51,75 57 ,87 3p 4S0 -3d 2P 3/2-3/2 

2022,27 10 { 51,87 57,99 3p 2P 0 -4s 4P 3/z-5/z 
50,95 57 ,08 3p 4D 0-3d 4D '/2-5/2 

2011,88 30 51,36 57 ,52 3p 2D 0 -3d 2F 5/2-7 /z 
2008,43 8 55,15 61,32 3p' 2D 0 -3d' 2D 5/2- 5/2 

2005,33 6 55,14 61,32 3p' 2D 0 -3d' 2D 3/z-5/z 
2005,24 30 { 45,57 51,75 3s 4P-3p 48° 1/z- 3/2 

51,47 57 ,65 3p 2D 0 -3d 2D 3/2- 3/2 
2004,80 0 51,69 57 ,87 3p 25°-3d 2P 1/z- 3/2 

1995,62 3 { 51,36 57 ,57 3p 2D 0-3d 2D %-5/z 
51,87 58,08 3p 2P0 -4s 4P 3/2- 3/2 

1985,58 30 45,51 51 ,75 3s 4P-3p 48° 3/2- 3/z 
1980,95 0 54,89 61,14 3p' 2po_3d' 2p 3/2-1/z 
1977,14 1 54,89 61,16 3p' 2po_3d' 2p 3/2- 3/z 
1976,62 1 54,95 61,23 3p' 2P0 -3d' 2D 1/2- 3/2 

1975,58 0 55,15 61,42 3p' 2D 0 -3d' 2 F 5/2-7/2 
1965,04 18 50,95 57 ,26 3p 4D0 -3d 4F 7/2- 9/2 
1960,76 20 51,07 57,40 3p 4D 0 -3d 4P 3/2-3/2 
1956,48 0 51,75 58,08 3p 4S0-4s 4P 3/2-3/2 
1955,31 8 54,89 61,23 3p' 2P 0-3d' 2D 3f2-3j2 

1951,21 40 45,40 51,75 3s 4P-3p 48° 5/z-3/z 
1950,79 15 51,10 57 ,46 3p 4D 0 -3d 4F 1/2- 3/2 
1946,70 0 45,51 51,87 3s 4P-3p 2 P0 3/z-3/z 
1946,43 20 54,62 60,98 3p' 2F0-3d' 2G 7/z-7/z 
1944,99 3 51,02 57 ,40 3p 4D 0 -3d 4P %-3/2 

1943,40 6 54,61 60,98 3p' 2 F0-3d' 2G 5/z-' /2 
1942,19 6 51,36 57,74 3p 2D 0-3d 2 F 5/z-5/z 
1941,77 0 51,07 57 ,46 3p 4D 0 -3d 4F 3/2-3/2 

1941,61 0 45,51 51 ,89 3s 4P-3p 2P 0 3/z-1/z 
1939,32 0 51,02 57,42 3p 4D 0 -3d 4F 5/2-7/2 

1935,54 0 51,07 57,48 3p 4D 0 -3d 4F 3 /2- 5/2 
1933,87 30 51,02 57,43 3p 4D 0 -3d 4P 5/z- 5/z 
1927 ,21 15 54,89 61,32 3p' 2P 0-3d' 2D 3/z- 5/z 
1926,27 45 51 ,02 57,46 3p 4D 0-3d 4 F 5/z-3 12 
1920,12 6 51,02 57,48 3p 4D 0 -3d 4F 5/2- 5/z 

1918,46 6 50,95 57 ,42 3p 4D 0-3d 4F 7/2-7/2 
1913,17 8 50,95 57 ,43 3p 4D 0 -3d 4P 7/2-5/2 

1899,70 3 50,95 57,48 3p 4D 0-3d 4F 7/2- 5/2 
1890,75 12 51,89 58,45 3p 2po_4s 2p 1/z-3/z 
1887,48 15 50,95 57 ,52 3p 4D 0-3d 2F 7/2-7/2 

1885,75 4 51,87 58,45 3p 2po_4s zp 3/z- 3/z 
1874,22 0 51,47 58,08 3p 2D 0-4s 4P 3/2-3/z 
1873,32 4 54,61 61 ,23 3p' 2 F0 -3d' 2D 5/z- 3/z 
1872,45 1 50,95 57 ,57 3p 4D 0 -3d 2D 7/2- 5/z 
1869,43 1 51,36 57 ,99 3p 2D 0 -4s 4P 5/2- 5/z 
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1862,40 6 51,89 58,55 3p 2po_4s 2p 1/2-1/2 
1861,19 15 50,4~ 57,10 3p 4P0 -3d 4D 1/2-% 
1859,61 0 51,47 58,14 3p 2D 0-4s 4P %-1/2 
1859,20 0 51,10 57,77 3p 4D0-3d 2P 1/2-1/z 
1857,57 5 51,87 58,55 3p 2PQ-4s 2P 3/2-1/2 
1856,73 20 50,40 57 ,08 3p 4P0-3d 4D 3/z-% 
1855,91 15 50,44 57,12 3p 4P 0-3d 4D 1/z-1/2 
1850,39 18 50,40 57,10 3p 4P 0 -3d 4D 3/2-% 
1850,24 20 54,62 61,32 3p' 2F0 -3d' 2D 7/2-5/2 
1849,58 35 50,36 57 ,06 3p 4P0-3d 4D 5fz-7J2 
1847,54 10 54,61 61,32 3p' 2F0 -3d' 2D 5Jz-5/2 
1845,10 12 50,40 57,12 3p 4P0 -3d 4D 3/z-1/z 
1844,36 20 { 50,36 57 ,08 3p 4P0 -3d 4D 3/z-5/z 

51,02 57,74 3p 4D 0 -3d 2F Sfz-5/2 
1843,43 2 51,36 58,Q9 3p 2D 0 -4s 4p 5/z-3/2 
1838,11 6 50,36 57,10 3p 4P 0 -3d 4D %-3/2 
1835,22 15 54,95 61,71 3p' 2P0 -3d' 2S 1/2-1/2 
1825,44 10 50,95 57,74 3p 4D 0 -3d 2F 7J2-5j2 
1824,52 0 51,07 57 ,87 3p 4D 0 -3d 2P 3J2-% 
1821,68 12 54,62 61,42 3p' 2F0 -3d' 2F 7J2-7J2 
1819,01 2 54,61 61,42 3p' 2F0-3d' 2F %-7/2 
1816,83 2 54,89 61,71 3p' 2P0 -3d' 2S %-1/2 
1814,35 3 54,62 61,45 3p' 2F0 -3d' 2F 7J2-5J2 
1811 ,70 5 54,61 61,45 3p' 2F0-3d' 2F 5/2-Sfz 
1810,74 4 51,02 57 ,87 3p 4D 0 -3d 2P 5/2-3/2 
1801,27 7 50,44 57 ,33 3p 4P0 -3d 4P 1J2-1J2 
1791,80 8 51,07 57,99 3p 4D 0-4s 4P 3/2-0/2 
1791,23 10 50,40 57 ,33 3p 4P0 -3d 4P 3J2-1/2 
1782,92 12 50,44 57,40 3p 4P0 -3d 4P 1/z-:112 
1775,32 0 51,10 58,08 3p 4D 0-4s 4P 1/2-3/2 
1773,00 0 50,40 57,40 3p 4P0-3d 4P 3/2-3/2 
1767,21 0 50,44 57 ,46 3p 4P0 -3d 4F 1/2-% 
1763,84 3 50,40 57 ,43 3p 4P0 -3d 4P 3/z-% 
1762,13 0 51,10 58,14 3p 4D 0 -4s 4P 1/2-1/2 
1761,05 1 50,95 57,99 3p 4D0-4s 4P 7/2-5/z 
1754,97 0 51,02 58,08 3p 4D0-4s 4P %-3/2 
1752,65 3 50,36 57 ,43 3p 4P0 -3d 4P 5/2-5/2 
1752,06 1 51,47 58,55 3p 2D0-4s 2P 3/2-1/2 
1746,39 0 50,36 57,46 3p 4P0 -3d 4F s;2_a/z 
1741,33 1 50,36 57,48 3p 4P 0-3d 4F %-% 
1731,08 0 50,36 57,52 3p 4P0 -3d 2F 5/2-7/2 
1719,60 0 50,44 57 ,65 3p 4P0-3d 2D 1/2-3/2 
1718,48 0 50,36 57 ,57 3p 4P0 -3d 2D 5/2-5/z 
1691,70 1 50,44 57,77 3p 4po_3d 2p 1/2-1/2 
1678,74 1 50,36 57,74 3p 4p0~3d 2p 5/2-5/z 
1669,52 3 { 51,02 58,45 3p 4D0 -4s 2 P 5/2-3/2 

50,44 57 ,87 3p 4po_3d 2p 1/2-3/2 
1658,71 2 51,07 58,55 3p 4D0 -4s 2P 3/2-1/2 
1650,91 1 50,36 57 ,87 3p 4po_3d 2p 5/2-3/2 
1633,64 4 50,40 57 ,99 3p 4P0-4s 4P 3/2-5/z 
1624,07 12 50,36 57,99 3p 4po_4s4P Ojz-5/2 
1621,94 5 50,44 58,08 3p 4P 0-4s 4P 1f2-3/~ 

1613,77 8 50,40 58,08 3p 4P0 -4s 4P 3/2-3/2 
1610,97 4 50,44 58,14 3p 4P0-4s 4P 1/2-1/2 
1604,47 6 50,:16 58,08 3p 4po_4s4P 5/z-:J/2 
1602,91 5 50,40 58,14 3p 4P 0-4s 4P 3/2-1/2 
1548,68 8 50,44 58,45 :3p 4po_4s 2p 1J2-3/:~ 

1541 '19 1 50,40 58,45 3p 4po_fts 2p :lfz-3/2 
1529 ,Iii 1 .'>0,44 58,55 3p 4po_4s 2p 1/z-1/2 
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1458,15 3 46,45 54,95 3s 2P-3p' 2PP 1/2-1/2 
1436,21 12 46,32 54,95 3s 2P-3p' 2P 0 3/2-1/2 
1427,27 0 46,45 55,14 3s 2P-3p' 2D 0 1/2-3/2 

1337,39 6 51,87 61,14 3p 2po_3d' 2p 3/2-1/2 
1265,66 2 51,36 61,16 3p 2D 0-3d' 2P %-% 
1256,68 1 51,36 61,23 3p 2D 0 -3d' 2D 5/2-3/2 
1235,40 4 50,95 60,98 3p 4D 0-3d' 2G 7/2-7/2 
1224,73 4 51,10 61,23 3p 4D 0 -3d' 2D 1/2-3/2 

1223,44 4 51,02 61,16 3p 4D 0-3d' 2P s;2_a;2 
1221,12 5 51,07 61,23 3p 4D 0 -3d' 2D a;2_a;2 
1180,40 8 55,12 65,64 3p' 2D 0 -3d" 2D 3/2- 5/2 
1153,04 2 50,40 61,16 3p 4po_3d' 2p %-3/2 
1122,30 0 50,40 61,45 3p 4P0 -3d' 2F 3/2-% 

1100,49 5 50,44 61,71 3p 4P0 -3d' 2S 1/2-1/2 
380,107 8 0,17 32,78 2p6 2po-2p6 2S 1/2-1/2 

378,143 10 0,00 32,78 2p6 2po_2p8 2S 3/2-1/2 

272,441 0 0,00 45,51 2p5 2po_3s 4p 3/2-% 
268,623 5 0,17 46,32 2p5 2po_3s 2p 1/2-% 
267 ,868 6 0,17 46,45 2p5 2po_3s 2p 1/2-1/2 
267,642 8 0,00 46,32 2p5 2po_38 2p 3/2-Sfz 
266,893 5 0,00 46,45 2p5 2po_3s 2p 3/2-1/2 

251,371 6 0,17 49,49 2p5 2po_3s' 2D lj2-a/z 
250,515 8 0,00 49,49 2p5 2po_3s' 2D a;2_s;2, ;;2 

230,593 2 0,17 53,93 2p5 2po_3s" 2S lj2-lj2 
229,868 3 0,00 53,93 2p6 2po_3s" 2S a;2_lj2 
216,120 1 
215,671 4 0,17 57,65 2p5 2po_3d 2D 1/2-3/2 
215,340 4 0,00 57,57 2p5 2po_3d 2D Sfz-Sfz 
215,230 4 0,17 57,77 2p5 2po_3d 2p 1/2-1/2 

215,042 2 0,00 57 ,67 2p5 2po-3d 2D 3/2- 8/2 

214,868 4 0,17 57,87 2p5 2p0_3d 2p 1/2- 3/2 

214,596 2 0,00 57,77 2p5 2po_3d 2p 3/2-1 /2 
214,235 4 0,00 57 ,87 2p5 2po-3d 2p 3/2-3/2 
203,324 2 0,17 61,14 2p5 2po_3d' 2p 1/2-1/2 
203,282 2 0,17 61,16 2p5 2po_3d' 2p 1/2- 3/2 

203,050 3 0,17 61,23 2p5 2po_3d' 2D 1/2-% 
202,760 3 0,00 61,14 2p5 2po_3d' 2p 3/2-1/2 

202,720 3 0,00 61,16 2p5 2po_3d' 2p s;2_s;2 

202,490 2 0,00 61,23 2p5 2po_3d' 2D 3/2-3/2 
202,184 4 0,00 61,32 2p5 2po_3d' 2D 3/2-5/2 
195,538 0 0,00 63,40 2p5 2po_4s' 2D 3/2- 5/2 
194,306 1 0,00 63,81 2p5 2po_4d 2D 3/2-% 
194,166 0 0,00 63,85 2p5 2po_4d 2p 3/z-1/2 

194,032 1 0,00 63,90 2p5 2po_4d 2p 3/2-3/2 
189,346 1 0,17 65,65 2p5 2po_3d" 2fl lj2-3j2 
188,870 2 0,00 65,64 2p5 2po_3d" 2D 3/2-3/2, % 
184,218 0 0,17 67 ,47 2p5 2po_4d' 2p 1/2-1/2, 3/2 

183,747 0 0,00 67 ,47 2p5 2po_4d' 2p 3/2-1 /2, 3/2 

183,575 0 0,00 67 ,53 2p5 2po_4d' 2_,_) 3/2- 3/2, 5/2 

Na IV, ground state 1s2 2s2 2p4 3 P 2 

Ionization potential 797 741 cm-1 ; 98,902 eV 

'-· A I EH, eV I E 8 , eV I Transition J 

412,240 8 0,14 30,21 2p4 3P-2p5 spo 1-2 
411,333 7 0,20 30,34 2p4 3P-2p5 apo 0-1 
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).., A I EH, eV l E 8, eV Transition J 

410,540 6 0,14 30,34 2p4 3P-2p5 spo 1-1 
410,371 10 0,00 30,21 2p4 3P-2p5 apo 2-2 
409,615 8 0,14 30,40 2p4 3P-2p5 apQ 1-0 
408,682 8 0,00 30,34 2p4 3P-2p5 apo 2-1 
360,761 6 8,28 42,64 2p41S-2p51po 0-1 
319,638 10 3,86 42,64 2p4 1IJ-2p5 lpQ 2-1 
206,155 3 0,20 60,33 2p4 3P-3s 3S0 0-1 
205,956 4 0,14 60,33 2p4 aP-3s aso 1-1 
205,487 6 0,00 60,33 2p4 3P-3s 3So 2-1 
203,959 2 8,28 69,07 2p41S-3s" tpc 0-1 
199,769 6 3,86 65,92 2p4 1IJ-3s' lflo 2-2 
191,000 6 0,20 65,10 2p4 3P-3s' 3D0 0-1 
190,835 8 0,14 65,10 2p4 3P-3s' 3D0 1-2 
190,440 10 0,00 65,10 2p4 3P-3s' 3D0 2-3 
190,126 6 3,~6 69,07 2p41D-3s" tpo 2-1 
182,282 4 0,20 68,21 2p4 3P-3s" apo 0-1 
182,128 6 0,14 68,21 2p4 3P-3s" apo 1-0, 1,:.! 
181,758 8 0,00 68,21 2p4 3P--'3s" apo 2-1, 2 
174,008 0 8,28 79,53 2p41S-3d' tpo 0-1 
168,544 5 0,20 73,75 2p4 3P-3d 30° 0-1 
168,409 8 0,14 73,75 2p4 3P-3d 3D0 1-J, 2 
168,084 10 0,00 73,76 2p4 3P-3d 3D0 2-3 
164,841 4 
163,840 4 3,86 79,53 2p41fl-3d' tpo 2-1 
163,187 6 3,86 79,83 2p4 1D-3d' 1D0 2-2 
162,445 8 3,86 80,18 2p4 lfl-3d' lpo 2-:1 
157,782 3 3,86 82,43 2p4 1D-3d" 1D0 2-2 
157,599 1 3,86 82,52 2p4 lfl-3d" tpo 2-1 
157,090 4 3,86 82,78 2p4 1IJ-3d" 1po 2-:::1 
156,887 3 0,20 79,21 2p4 3P-3d' 3D0 0-1 
156,780 5 0,14 79,21 2p4 'lP-3d' 3D0 1-2 
156 ,5:{fi 8 0,00 79,21 2p4 3P-3d' 3D0 2-:l 
155,832 0 0,20 79,76 2p4 3P-3d' apo 0-1 
155,781 1 0,14 79,72 2p4 :lP-3d' apo 1-2 
155,693 2 0,14 79,77 2p4 3P-3d' apo 1-0, 1 
155,622 0 0,20 79,86 2p4 3P-3d' 3 S0 0-1 
155,515 4 { 0,00 79,72 2p4 3P-3d' apo 2-2 

0,14 79,86 2p4 3P-3d' 3S0 1-t 
155,445 3 0,00 79,76 2p4 3P-3d' apo 2-1 
155,354 0 0,14 79,94 2p4 aP-4.s aso 1-1 
155,248 2 0,00 79,86 2p4 ap_~kl' aso 2-1 
155,090 1 0,00 79,94 2p4 aP-4.s aso 2-1 
151,303 1 3,86 85,80 2p4 1 D-4.:;' liJO 2-2 
151,048 0 0,20 82,27 2p4 3P-3d" apo 0-1 
150,968 2 0,14 82,27 2p4 3P-3d" apo 1-0, 1, 2 
150,69;) 2 0,00 82,27 2p4 3P-3d" apo 2-1, 2 
150,647 2 0,20 82,49 2p4 3P-3d" 3D 0 0-1 
150,54.5 3 0,14 82,49 2p4 3P-3d" 30° 1-1, 2 
150,297 4 0,00 82,49 2p4 3P-3czn 3D0 2-1, 2, 3 
146,397 0 0,20 84,88 2p4 aP-4.d ana 0-1 
146,297 I 0,14 84,88 2p4 3P-4d 3D0 1-1, 2 
146,060 3 0,00 84,88 2p4 3P-4d ana 2-1, 2, :::1 
145,846 0 3,86 88,86 2p41D-4s" tpo 2-2 
144,979 0 0,00 85,51 2p4 aP-4s' ano 2-1, 2, 3 
142,688 0 3,86 90,74 2p41D-1ul' tpo 2-1 
142,363 1 3,86 90,94 2p4 1IJ-4d' lflo 2-2 
142,232 2 3,86 ~~ ,02 2p4 lfl-4.d' 1po 2-::\ 
139,869 0 0,00 88,fi4 2p4 3P-4s" apo 2-1, 2 
137 ,94[> 0 3,86 93,73 2p4 lfl-4d" lflo 2-2 
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----·-------

EH' eV \ E8 , eV I 1, A I Transition J 
I 

137,714 0 3,86 93,88 2p4 1D-4d" 1F 0 2-3 
137,144 0 0,20 90,60 2p4 3P-4d' 3D 0 0-1 
137,062 0 0,14 90,60 2p4 3P-4d' 3D 0 1-1, 2 
136,854 1 0,00 90,60 2p4 3P-4d' 3D 0 2-1, 2, 3 
136,748 0 0,14 90,80 2p4 3P-4d' ape 1-0, 1, 2 

136,645 0 0,14 90,87 2p4 3P-4d' 38° 1-1 
136,550 1 0,00 90,80 2p4 3P-4d' ape 2-1, 2 
136,435 0 0,00 90,87 2p4 3P-4d' 38° 2-1 
132,740 0 0,00 93,40 2p4 3P-5s' 3D 0 2-1, 2, 3 
132,465 0 0,14 93,77 2p4 3P-4d" 3D 0 1-1, 2 

132,211 0 0,00 93,77 2p4 3P-4d" 3D 0 2-1, 2, 3 
129,464 0 0,00 95,76 2p4 3P-5d' 3D0 2-1, 2, 3 

Na V, ground state 1s2 2s2 2p3 4Sg12 

Ionization potential 1116312 cm-t; 138,840 eV 
--·-----

1, A I EH, eV I E 8 , eV _I Transition .I 

514,350 0 46,26 70,37 2p' 2P-2p5 zpc 1/z- 3/z 
511,193 1 46,12 70,37 2p4 2P-2pf> zpo 3/z-3/z 
510,102 0 46,26 70,57 2p' 2P-2p5 zpo 1/z-1/z 
463,263 12 0,00 26,76 2pa 'So-2p4 4p 3/z- 5/z 
461,051 10 0,00 26,89 2p3 4S 0-2p' 4p 3/z-3/z 

459,897 7 0,00 26,96 2pa 4So-2p4 4p 3/z-1/z 
445,190 7 8,99 36,84 2p3 zpo_2p4 zn a;z-5/z 
445,046 6 8,98 36,84 2p3 zpo_2p4 2D 1/z-3/z 
400,722 10 5,90 36,84 2pa zno-2p' zn 3/z, 5/z-3/z, 5/z 
369,743 3 36,84 70,37 2p4 2fl-2pf> zpo 6/z-3/z 

367,557 2 36,84 70,57 2p4 2D-2p5 zpo 3/z-1/z 
360,367 8 8,99 43,39 2p3 zpo-2p4 2S 3/z-1/z 
360,319 8 8,98 43,39 2p3 zpc_2p4 zs 1/z-1/z 
333,910 9 8,99 46,12 2p3 zpo_2p4 2p 3/z-a/z 
332,550 8 8,98 46,26 2p3 zpo_2p4 zp 1/z-1/z 

330,718 0 5,9Q 43,39 2p3 zno-2p4 zs 3/z-1/z 
308,264 10 5,90 46,12 2p3 2flo-2p4 zp 5/z-3/z 
307,152 8 5,90 46,26 2p3 zno-2p4 zp 3/z-1/z 
171,076 1 26,96 99,42 2p4 4P-3s"' 48° 1/z-3/z 
170,923 1 26,89 99,42 2p4 4P-3s"' 48° 3/z-3/z 

170,631 1 26,76 99,42 2p4 4P-3s"' 4SO %-3/z 

167 ,510 1 36,84 110,84 2p4 2fl-3s1V zno 3/z, 5/z-3/z, 5/z 
163,930 2 8,98 84,61 2p3 zpo_3s zp 1/z-1/z 
163,616 3 8,98 84,76 2p3 zpo_3s zp 1/z-3/z 
157 ,511 2 5,90 84,61 2p3 zno-3s zp 3/z-1/z 

157 ,209 3 5,90 84,76 2p3 zno-3s zp 3/z, Sfz-3/z 
157,036 2 8,98 87 ,93 2p3 zpo_3s' 2D 3/z, 6/z-3/z, 5/z 

151,303 1 26,96 108,89 2p44P-3s1V 4Do 1/z-1/z, % 
151 ,188 1 26,89 108,89 2p4 'P-3siV 4Do 3/z-1/z, 3/z, 5/z 
151 ,127 4 5,90 87 ,93 2p3 2D0 -3s' 2D 3/z, 5/z-3/z, 5/z 

150,968 2 26,76 108,89 2p4 4P-:hiV 4Do 6/z-3/z, 5/z, 7 /z 
149,001 2 0,00 83,21 2p3 4So-3s 4p 3/z-1/z 
148,856 3 0,00 83,29 2p3 'So-3s 'P 3/z-% 
148,642 4 0,00 83,41 2p3 'So-3s 4p a;z-5/z 
147 ,897 2 8,98 92,81 2p3 zpo_3s" zs 1 /, 3/z-1/z 
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1., .A I EH, eV E8 , eV I Transition J 
I ·----

144,661 f 26,96 112,66 2p4 4P-3dm 'DQ 1/2-1/2, 3/z 
144,546 2 26,89 112,66 2p4 4P-3d"' 4D 0 8/z-1/2, 3/z, 5/z 
144,330 2 26,76 112,66 2p4 4P-3d"' 4D 0 5/2-3/2, 6/2, 7/2 

142,415 0 26,89 113,94 2p4 4P-3sv 4P 0 3/2-1/2, 3/z, 6/z 
142,232 2 26,76 113,94 2p' 4P-3sv 4po %-%.% 

140,258 0 36,84 125,23 2p4 2D-3diV zpo %-% 
140,171 0 36,84 125,23 2p4 2D-3drv zpo %-"/z 
138,917 3 8,98 98,23 2p3 2po-3d zp 1 /z, 3/2-3/z 
138,812 2 8,98 98,29 2p3 2po_3d 2p 1/z, 3/z-1/2 
135,854 3 8,98 100,24 2p3 zpo-3d 2D 1/2-3/2 

135,791 3 8,99 100,28 2p3 zpo_3d 2D 3/2-% 
134,272 2 5,90 98,23 2pa zno-3d 2p %-3/2 
134,183 0 5,90 98,29 2pa 2Do-3d zp Sfz-1/z 
133,388 4 5,90 98,84 2p3 2Do-3d 2p %-"/z 
133,162 5 5,90 99,00 2ps zno-3d zp %-7/2 
131,635 3 8,98 103,16 2p3 zpo_3d' 2D 1/z, 3/z-% 
131,413 2 5,90 100,24 2p3 2D 0-3d 2D 

:~:=!j! 131,345 3 5,90 100,28 2ps 2Do-3d 2D 
130,723 1 8,98 103,82 2p3 zpo_3d' 2p 1/2, %-1/2 
130,680 2 8,98 103,86 2p3 zpo_3d' zp 1/2, 3/2-3/2 

129,942 1 8,98 104,40 2p3 zpo_3d' 28 1/2, %-1/2 
128,051 4 5,90 102,72 3pa 2Do-3d' zp 5/2-7/2 
128,025 4 5,90 102,74 2pa zno-3d' zp 3/2-% 
127 ,473 4 5,90 103,16 2p3 2D 0 -3d' 2D 3/2-% 
127,444 4 5,90 103,18 2p3 2D 0-3d' 2D %-% 
127,036 0 26,96 124,55 2p4 'P-3drv 4po 1/2-3/2 

126,985 0 26,89 124,52 2P4 'P-3drv 4po %-% 
126,920 0 26,89 124,57 2p' 4P-3drv 4po %-1/2 

126,814 1 26,76 124,52 2p4 4P-3drv 4po %-% 
126,779 0 26,76 124,55 2p' 'P-3drv 'Po %-% 
126,608 1 5,90 103,82 2pa zno-3d' zp Sfz-1/z 
126,557 2 5,90 103,86 2pa zno-3d' zp %-3/2 
126,458 0 26,96 124,99 2p4 4P-3dTV 4Do 1/2-1/2, 3fz 
126,368 0 26,89 124,99 2p4 4P-3d1V 4D 0 3/z-1/2, 3/z, 6/ 2 
126,210 1 26,76 124,99 2p' 4P-3diV 4Do 5/2-3/2, 5/z, 7/2 

126,090 0 26,76 125,08 2p4 4p_3drV 4So 5J2-3J2 
125,899 2 8,98 107,46 2p3 zpo_3d" 2D 1/2, 3/z-3/z, 5/2 
125,161 3 0,00 98,82 2p3 4S 0-3d 4D %-%.% 
125,428 ;~ 0,00 98,84 2p3 48°-3d 4D %-1/z 
125,286 5 0,00 98,96 2pa 4So-3d 4p %-% 
125,216 4 0,00 99,01 2pa 4So-3d 4p 3/z-% 
J25 ,178 4 0,00 99,04 2pa 4So-3d 4p Sfz-1/2 
121,263 0 8,99 111 ,23 2p2P-4s 2P 3/z-Sfz 
H7 ,990 4 0,00 105,08 2pa 4So-3p"' 4p 3/z-1/2, 3/2, 5/2 
117,876 0 .),90 111 ,08 2p3 zno-4s zp %-1/z 
114,738 1 8,98 117,04 2p3 zpo_4d 2D 1J2-% 
114,700 1 8,99 117,07 2p3 zpo_4d 2D 3/z-% 
113,574 0 5,90 115,06 2p3 2D 0-4s' 2D a;2, %-%, 5/z 
112,347 0 5,90 116,25 2p3 2fl0-4d 2p %-3/2 
112,186 0 5,90 116,58 2p3 2fl0-4d 2p 3/2-% 
112,077 0 0,00 110,62 2p3 4So-4s 4p %-1/2 
112,009 3 5,90 116,58 2pa zno-4d zp %-% 

111 ,879 0 { 5,90 116,71 2pa zno-4d zp Sfz-7/2 
0,00 110,81 2p3 4So-4s 4p %-% 

111 ,552 0 5,fl0 117,04 2p3 2D 0-4d 2D %-% 
111 ,512 1 5,90 117,07 2p3 2D0 -4d 2D "/2-5/2 
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)., A I E 8 , eV I E 8 , eV Transition J 

110,921 0 8,98 120,76 2p3 2po_4d' 2D 1/2, 3/z-3/z, 5/2 
110,878 2 5,90 f17 ,71 2ps 2Do-3piV 2F 5/z-7/z 
110,817 2 5,90 117,78 2ps 2Do-3piV 2F 3/z-5/z 
108,017 2 5,90 120,67 2p3 2D 0-4d' 2F 3/2, 5/2-5/z, 7 /z 
107,934 2 5,90 120,76 2p3 2D 0-4d' 2D 3/2, 5/z-3/z, 5/2 

106,490 1 0,00 116,42 2ps4so-4d 4]) 3/2-3/z, 5fz 
106,399 1 0,00 116,52 2p3 4S0 -4d 4D 3/z-1/z 
106,302 1 0,00 116,62 2ps 4So-4d 4p 3/z-% 
106,278 1 0,00 116,65 2ps 4So-4d 4p 3/z-3/z 
103,482 0 8,98 128,80 2p3 2po_5d' 2D 1/2, 3/z-3/2, 5/2 

100,945 0 5,90 128,71 2p3 2D 0-5d' 2F 3/z, 5/z-Sfz, 7/2 

100,851 0 5,90 128,80 2p3 2D 0 -5d' 2D 3/2, %-3/z, 5fz 

Na VI, ground state 1s2 2s2 2p2 3P 0 

Ionization potential 1388419 cm-1; 172,130 eV 

)., A I E8 , eV I E8 , eV Transition J 

638,21 0 39,75 59,17 2p3 aso-2p4 ap 1-2 
632,90 0 39,75 59,34 2p3 sso-2p4 sp 1-1 
528,730 0 43,41 66,86 2p3 lpo_2p41D 1-2 
494,382 7 0,23 25,31 2p2 sP-2pa avo 2-3 
494,160 3 0,23 25,32 2p2 sP-2ps ana 2-2 

491,340 6 0,08 25,32 2p2 sP-2ps sno 1-2 
491,240 3 0,08 25,32 2p2 3P-2p3 ano 1-1 
489,580 5 0,00 25,32 2p2 sP-2pa ana 0-1 
440,266 3 38,59 66,86 2p31Da-2p4 ILJ 2-2 
423,821 2 29,92 59,17 2p3 apo_2p4 ap 2, 1-2 

421,465 1 29,92 59,34 2p3 apa_2p4 sp 0, l, 2-1 
417,595 6 0,23 29,92 2p2 3P-2p3 apa 2-2, 1 
415,505 4 0,08 29,92 2p2 3P-2p3 apo 1-0, 1' 2 
414,370 2 0,00 29,92 2p2 3JJ-2p3 spa 0-1 
366,240 0 25,32 59,17 2p3 ana-2p4 ap 2-2 

366,110 4 25,31 59,17 2ps -sno-2p4 ap :3-2 
364,477 3 25,32 59,34 2p3 sna-2p4 ap 2-1 
363,774 2 25,32 59,40 2p3 ano-2p4 ap 1-0 
362,444 4 9,21 43,41 2p2 1S-2p3 lpo 0-1 
361,250 8 4,38 38,59 2p2 1D-2p3 1Da 2-2 

317,641 6 4,38 43,41 2p2 1D-2p3 1po 2-1 
313,748 5 0,23 39,75 2p2 aP-2ps aso 2-1 
312,608 3 0,08 39,75 2p2 aP-2p3 sse 1-1 
311,921 4 0,00 3(),75 2p2 3P-2pa sso 0-1 
149,621 0 25,32 108,18 2p3 ano-3p ap 2-1 

149,442 0 25,31 108,27 2p3 ano-3p sp 3-2 
146,398 0 43,41 128,10 2p3 lpo_3s' lD 1-2 
141,040 0 29,92 117,82 2p3 apo_3s ap 

I)' 1 ' 2-1 
140,833 2 29,92 117,95 2p3 apo_3s ap 1, 2-2 
138,693 2 38,59 128,10 2p31Do-3s' 11) 2-2 

137 ,589 0 39,75 132,40 2p3 3S 0 -3d 3D 1-2 
134,532 3 9,21 101,36 2p2 1S-3s lpo 0-1 
134,135 0 25,32 117,75 2p3 ano-3s sp 1-!· 
134,021 1 25,32 117,82 2p3 sno-3s sp 1' 2-' 
133,825 2 25,31 117,95 2p3 sno-3s ap :{- 2 
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/..,A I En, eV I E 8 , eV Transition .} 

·---·~·--

129,040 2 29,92 125,99 2p3 apo_3s' an (\ , 1 , 2-1 ' 2' 3 
127 ,837 4 4,38 101,36 2p2 1IJ-3s lpo 2-1 
125,383 0 43,41 142,29 2p3lp0_3d' lJ) 1-2 
124,850 0 43,41 142,71 2p3 lpo_3d' lp 1-1 
124,153 4 0,23 100,10 2p2 3P-3s apo 2-1 

124,059 4 { 0,08 100,10 2p2 3P-3s ape 1-0 
29,92 129,85 2p3 apo_3d ap 2-2 

123,970 2 0,08 100,10 2p2 3P-3s apo 1-1 
123,929 5 0,23 100,27 2p2 3P-3s ape 2-2 
123,868 3 0,00 100,10 2p2 3P-3s ape 0-1 
123,744 4 0,08 100,27 2p2 3P-3s ap• 1-2 
123,134 4 25,32 125,99 2p3 ano-3s' 3J) 1 ' 2' 3-1 ' 2' 3 
122,018 3 12,83 114,44 2pa oso-3s 5p 2-1 
121,913 3 12,83 114,53 2pa •so-3s 5p 2-2 
121 ,773 4 12,83 1'14,64 2p3 8S0-3s 5P 2-3 
121 ,004 1 29,92 132,38 2p3 apo_3d 3J) 0-1 
120,973 2 29,92 132,40 2p3 apo_3d 3J) 1-2 
120,931 3 29,92 132,44 2p3 apo_3d 3J) 2-3 
119,684 3 38,59 142,29 2pa 1Do-3d' lU 2-2 l 2pa1JJc-Jd' lF 2-3 
119,204 0 38,59 142,71 2p3 1Do-3ri' lp 2-1 
118,585 0 25,31 129,85 2p3 ano-3d ap 3-2 
118,500 0 25,32 129,94 2p3 ano-3d ap 2-1 
117,699 3 25,32 130,66 2p3 3D0 -3d 3 F 1-2 
117 ,609 3 25,32 130,73 2pa 3D0-3d 3F 2-3 
117,491 4 25,31 130,83 2p3 3D0-3d 3F 3-4 
115,780 0 25,32 132,40 2pa ano-3d an 2-2 
115,729 2 25,31 132,44 2pa ano-3d 3JJ 3-3 
114,666 4 9,21 117,33 2p2 1S-:1rJlpo 0-1 
113,125 4 4,38 113,99 2p21D-3d ar 2-2 
112,950 4 4,38 114,15 ;!.p2 lJ)_;~d lJ)o 2-2 
112,448 :1 29,92 140,17 2pa apo_3d' ap 0, 1, 2-0, 1 ,2 
112,009 3 29,92 140,60 2pa apo_ad' an 2-3 
111 ,793 1 4,38 115,30 2p2 1IJ-3rl 3JJC 2-2 
111 ,725 1 4,38 115,36 2p2 1IJ-3rl 3J)c 2-3 
110,750 2 29,92 141,86 2p3 apo_;3d' as 0, 1' 2-1 
109,896 5 4,38 117,20 2p21D-3d 1F" 2-3 
109,763 0 4,38 117,33 2p2 1IJ-3d lpo 2-1 
108,678 0 0,08 114,15 2p2 3P-3d 1D" 1-2 
108,555 4 25,32 139,51 2pa ano-3d' aF 1' 2, 3-2, 3, 4 
107 ,934 2 25,32 140,17 2p3 3IJ0-3d' 3p 1, 2, 3-0, 1, 2 
107,742 2 0,23 115,30 2p2 3P-3rl 2D" 2-2 
107,683 5 0,23 115,36 2p2 3P-3d 3D" 2-3 
107,608 4 0,08 115,30 2p2 aP-3r1 3IJ" 1-2 
107 ,553 3 0,00 115,27 2p2 3P-3d 3J)o 0-1 
107 ,535 3 25,32 140,60 2p3 aDo-3d' 3J) 2, 3-1' 2, 3 
107 ,288 4 0,23 115,78 2p2 3P-3d apo 2-2 
107 ,227 3 0,23 115,85 2p2 3P-3d apo 2-1 
107 ,158 1 0,08 115,78 2p2 3P-3d apo 1-2 
107,093 3 0,08 115,85 2p2 3P-3rl apo 1-1 
107 ,061 3 0,08 115,89 2p2 3P-3d apo 1-0 
107,014 2 0,00 115,85 2p2 3P-3d apo 0-1 
106,580 0 12,83 129,16 2pa 5So-3d 5JJ 2-2, 3 
106,125 4 12,83 129,65 2p3 5S0-3d 5P 2-3 
106,077 :3 12,83 129,71 2p3 5S0-3d 5P 2-2 
106,040 3 12,83 129,75 2p3 5S0-3d 5P 2-1 
103,210 2 0,23 120,36 2p2 3P-3p aso 2-1 
103,078 1 0,08 120,36 2p2 3P-3p aso 1-1 
103,002 0 0,00 120,36 2p2 3P-3p asc 0-1 
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A, A I I_ EH' eV I E8 , eV I Transition ./ 

100,590 1 0,23 123,48 2p2 3P-3p aDo 2-2 
100,519 3 0,23 123,57 2p2 3P-3p aDo 2-3 
100,469 2 0,08 123,48 2p2 3P-3p aDo 0, 1-1' 2 
99,680 1 0,23 124,61 2p2 3P-3p apo 2-1 
99,617 1 0,23 124,68 2p2 3P-3p apo 2-2 
99,500 0 0,08 124,68 2p2 3P-3p spo 1-2 
99,004 0 25,31 150,53 2p3 3D0-4s ap 3-2 
98,309 0 29,92 156,04 2p3 spo_4d 3D 2-1, 2, 3 

97 ,636 0 29,92 156,90 2p3 spo_3piV sp 0, 1, 2-0, 1, 2 
96,475 3 4,38 132,89 2p2 1D-3p' lpo 2-3 
96,307 1 0,23 128,96 2p2 sP-3p' aDo 2-1, 2, 3 
96,196 1 0,08 128,96 2p2 aP-3p' sDo 1-1, 2 
96,124 0 0,00 128,96 2p2 sP-3p' aDo 0-1 

95,933 3 4,38 133,62 2p2 1D-3p' lDo 2-2 
95,319 0 25,32 155,39 2p3 SD0-4d 3p 1-2 
95,263 1 25,32 155,46 2p3 3D0-4d 3F 2-3 
95,182 1 25,31 155,56 2p3 3D0-4d ap 3-4 
94,827 0 25,32 156,04 2p3 3D0-4d 3D 1, 2, 3-1, 2, 3 

94,208 1 25,31 156,90 2ps 3Do-3piV sp 3-2 
91,836 0 0,23 135,23 2p2 3P-4s spo 2-2 
91,737 0 0,08 135,23 2p2 3P-4s spo 1-2 
91,475 0 4,38 139,93 2p2 1D-4d spo 2-2 
91,414 0 29,92 165,57 2p3 apo_4d' ap 0, 1, 2-0, 1, 2 

91,268 1 4,38 140,22 2p2 1D-4d 1D0 2-2 
90,746 0 12,83 149,45 2p3 6So-4s sp 2-3 
90,468 3 4,38 141,42 2p2 1D-4d lpo 2-3 
88,460 1 25,32 165,46 2p3 3D0-4d' ap 1 ' 2' 3-2' 3' 4 
88,387 0 25,32 165,57 2p3 3D0-4d' ap 1 ' 2 ' 3-0' 1 ' 2 
88,340 1 0,23 140,57 2p2 3P-4d 3D0 2-2 

88,270 3 t 0,23 140,68 2p2 3P-4d 3D0 2-3 
25,32 165,76 2p3 3D0-4d' 3D 1, 2, 3-1, 2, 3 

88,246 2 0,08 140,57 2p2 3P-4d 3D0 1-2 
88,223 1 0,00 140,53 2p2 3P-4d 3D0 0-1 
88,143 2 0,23 140,88 2p2 3P-4d spo 2-2 

88,038 1 0,08 140,88 2p2 3P-4d apo 1-1, 2 
87,211 7 12,83 154,99 2ps 6So-4d 5p 2-3 
87,141 1 12,83 154,99 2ps 6So-4d 6p 2-2 
83,639 t 4,38 152,61 2p2 1D-5d 1F0 2-3 
81,584 1 { 25,32 177,27 2p3 3D 0-5d' 3F 1' 2, 3-2, 3, 4 

0,23 152,27 2p2 3P-5d 3D0 2-2 
81,543 1 0,23 152,27 2p2 3P-5d 3D0 2-3 
81,498 2 f 0,08 152,27 2p2 3P-5d 3D0 1-2 

I 0,23 152,35 2p2 3P-5d apo 2-2 
80,645 0 12,83 166,56 2ps 6So-5d 5p 2-3 
80,345 0 4,38 158,69 2p2 1D-6d 1r 2-3 

Unclassified Lines of Sodium 

"'· A 
[ 

Expected "'·A I 
Expected 

assignment assignment 
---------------· 

1787,4 4 1658,7 40 
1770,8 6 138,628 2 
1749,3 8 128,112 3 
1698,9 10 110,085 2 
1669,3 40 95,551 2 
1668,7 40 87,524 2 
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MAGNESIUM, Z = 12 
Mg I, ground state 1s2 2s2 2p6 3s2 1 /S0 

Ionization potential 61671,02 cm-1 ; 7,646 eV 
- ~ -- --·-~-

I.,.\. I 1-:H, eV I En, eV I Transition .J 

i ---- ----· ---- --~~----

26392,9 5 6,12 6,59 4p lpo_4d llJ 1-2 
17108,66 30 5,39 6,12 4s 1S-4p 1P 0 0-1 
15765,84 10 .5,93 6,72 4p 3P 0-4d 3D 2-3 
15748,99 8 5,93 6,72 4p apo_4d 31J 1-2 
15740,71 6 5,93 6,72 4p apo_4d an 0-1 
15047,70 25 5,11 5,93 4s 3S-4p apo 1-0 
15040,24 30 5,11 5,93 4s as-4p apo 1-1 
15024,99 35 5,11 ,'j ,9:1 4s as-4p ape 1-2 
14877 ,62 28 5,95 6,78 3d 3D-4j ape 
12083,66 30 5,75 6,78 3d 11J-4jlpo 2-3 
11828,18 45 4,35 5,39 3p 1P 0-4s 1S 1-0 
11033,661 14 5,95 7 ,07 3d aD-6p apo 2-1 
11032,103 15 5,95 7,07 3d aD-6p spo 3-2 
10965,450 28 5,93 7,06 4p 3P 0 -5d 3D 2-3 
10957 ,304 27 5,93 7 ,on 4p apo_5d 31) 1-2 
10953,320 25 5,93 7,06 4p apo_5d aD 0-1 
10811,085 35 5,95 7 ,09 3d aD-5j a Fe 
9993,209 18 5,93 7,17 4p ap 0 -7s 3S 2-1 
9986,475 17 5,93 7,17 4p apo_:_7s as 1-1 
9983,20 15 5,93 7,17 4p ap 0 -7s as 0-1 
9505,433 5 :i,95 7 ·r ,-<> 3d aD-7p ape 1-0 
9503,108 7 5,95 7,25 3d 3D-7p spo 2-1 
9502,454 8 5,95 7 ,25 3d 3D-7p ape 3-2 
9438,783 20 5,93 7,25 4p apo_6d aD 2-3 
9432,764 19 5,93 7,25 4p ap 0 -6d an 1-2 
9429,814 17 5,93 7 ,25 4p ap 0 -6d an 0-1 
9414,964 25 5,95 7,26 3d aD-6j ape 
9255,778 30 5,75 7,09 :3d 1D-5j 1r 2-3 
9246,499 12 .1,75 7 ,09 3d 1D-6p 1P' 2-1 
8997,156 JO 5,93 7 ,31 4p ap0-8s 3S 2-1 
8991,692 9 5,93 7 ,31 4p ap 0 -8s 3S 1-1 
8989,026 7 5,9a 7 ,31 4p apo_8s as 0-1 
8923,569 20 5,39 6,78 4s 1S-5p 1P' 0-1 
8806,757 50 4,35 5,75 ;~p lpo_3d IIJ 1-2 
8736,021 17 5,95 7 ,36 :3d 3D-7j 3F'0 

8717,825 13 5,93 7,36 4p apo_7d 31J 2-3 
8712,689 12 5,93 7 ,36 4p ap 0 -7d 3D 1-2 
8710,175 10 5,93 7 ,36 4p apo_7d 31J 0-1 
8473,694 7 5,93 7,4(1 4p apo_9s as 2-1 
8468,845 5 5 ,9:~ 7,40 4p apo_9s as 1-1 
8466,483 2 5,93 7 ,•'JO 4p apo_9s as 0-1 
8346,120 15 5,95 7,43 3d 31J-8f ape 
8310,264 10 5,93 7,42 4p apo_8d an 2-3 
8305,596 9 5,93 7,42 4p ap 0 -8d :!lJ 1-2 
8303,313 7 5,93 7 ,42 4p apo_8d 31) 0-1 

8213,034 20 5,75 7 ,26 3d 1D-6j 1r 2-3 
8209,839 10 5,75 7,26 3d 1D-7p !pc 2-1 
8159,132 2 5,93 7 ,;.5 4p 3P 0 -10s as 2-1 
8154,644 1 S,93 7 ,lt.'i 4p 3P 0 -10s 3S 1-1 
8098,724 10 5,95 7,48 3d aD-9! ape 

80S4,232 7 5,93 7,47 4p apo_gd an 2-1,::!' 3 
8049,854 5 5,93 7,47 4p apo_gd 31J 1-1, 2 
8047,73 3 5.93 7 ,4.7 4p apo_gd 3]) 0-J 
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7930,806 
7881,667 
7811,135 
7759,297 
7746,343 
7722,614 
7691,550 
7690,165 
7659,902 
7659,152 
7657,603 
7486,225 
7387,685 
7387 ,004 
7291,060 
7193,172 
7060,409 
6972,674 
6965,404 
6894,898 
6630,834 
6406,619 
6319,493 
6319,236 
6318,716 
6256,750 
6208,440 
5839,820 
5785,560 
5785,312 
5711,0880 
5528,4047 
5509,597 
5345,977 
5183,6042 
5172,6843 
5167 ,3216 
4730,0285 
4702,9909 
4621,299 
4571,0956 
4409,84 
4380,375 
4354,529 
4351,9056 
4212,497 
4205,096 
4177,109 
4167,2712 
4165,101 
4099,77 
4081,833 
4075,059 
4057 ,5052 
4054,689 
3986,7533 
3984,212 
3938,400 
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45 
44 
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3 

28 
1 

6 
6 

20 
2 
2 

2 
15 
4 
2 
2 
3 

10 
2 
8 
1 
6 

·.-----;-----------,-----------

En- eV ! E 8 , eV I 
5,95 7,51 
5,93 7,50 
5,95 7,53 
5,93 7,53 
4,35 5,95 
5,95 7,55 
5,75 7,36 
5,75 7,36 
5,11 6,73 
5,11 6,73 
5,11 6,73 

5,75 7,43 
5,75 7,43 
5,39 7,09 
5,75 7,48 
5,75 7,51 

5,75 7,53 
5,75 7,55 
5,39 7,26 

5,11 7,07 
5,11 7,07 
5,11 7,07 

5,11 7,25 
5,11 7,25 
4,35 6,52 
4,35 6,59 
5,11 7,36 
5,11 7,43 
2,72 5,11 
2,71 5,11 
2,71 5,11 
4,35 6,97 
4,35 6,98 
2,71 5,39 
0;00 2,71 
7,19 10,{)0 
4,35 7,18 
4,35 7,19 
4,35 7,19 

4,35 7,31 
4,35 7,31 
6,98 10,00 
2,72 5,75 
2,71 5,75 
4,35 7,40 
4,35 7,40 
4,35 7,45 
4,35 7,46 
4,35 7,49 

Transition 

3d an-10/ ape 
4p ap 0-10d an 
3d an-111 ape 

4p ap0 -11d an 
3p 1r-3d an 
3d an-12/ ape 
3d 1n-7t 1pe 
3d 1n-8p 1P 0 

4s as-5p apo 
4s as-5p apo 
4s as-5p apo 

3d 1n-8j 1F 0 

3d 1n-9p 1P 0 

4s 1S-6p 1P 0 

3d 1n-9t 1r 
3d 1n-10/ 1pe 

3£tln-11t 1pe 
3d 1n-12/ 1F 0 

4s 1S-7p 1P 

4s as-6p apo 
4s as-6p apo 
4s as-6p apo 

4s as-7p apo 
4s as-7p apo 

3p 1P 0 -5s 1S 
3p 1r-4d 1n 

4s aS-8p apo 
4s aS-9p apo 

3p ap 0 -4s as 
3p ap 0-4s as 
3p ap0 -4s 3S 

3p 1P 0 -6s 1S 
3p 1P 0 -5d 1n 
3p ap0 -4s 1S 
3s2 1S-3p apo 
6d 1n-3dlno 

3p lpo_3p2 ap 
3p 1P 0 -7s 1S 
3p 1P?-6d 1n 

3p 1P 0 -7d 1n 
3p 1P 0-8s 1S 

3d 1D 0 -:-3d 1n° 
3p 3P 0-3d 1n 
3p 3pc_3d 1D 
3p 1P 0 -8d 1D 
3p lpo_9slS 
3p lpo_9d ln 
3p 1P 0 -10s 1S 

3p 1P 0 -10d 1n 

J 

2- 1, 2, 3 

2-1, 2, 3 
1-2 

2-3 
2-1 
1-0 
1-1 
1-2 

2-3 
2-1 
0-1 
2-3 
2-3 

2-3 
2-3 
0-1 

1-0 
1-1 
1-2 

1-1 
1-2 
1-0 
1-2 
1-0, 1' 2 
1-0, 1, 2 
2-1 
1-1 
0-1 
1-0 
1-2 
1-0 
0-1 
2-2 
1-2 
1-0 
1-2 

1-2 
1-0 
2-2 
2-2 
1-2 
1-2 
1-0 
1-2 
1-0 
1-2 



-----
I i 

1>., A I EH, eV j E 8, eV I Transition J 

3903,859 4 4,35 7 ,52 3p 1P 0-11d 1D 1-2 
3899,542 1 7,18 10,35 3p2 aP-3d 3D0 2-1 
3898,120 4 7,18 10,35 3p2 3P-3d 3D0 2-2 
3895,572 3 7,18 10,36 3p2 3P-3d 3D0 2-3 
3893,304 2 7,17 10,35 3p2 3P-3d ano 1-1 
3891,906 2 7,17 10,35 3p2 3P-3d 3D0 1-2 
3890,241 3 7,17 10,35 3p2 3P-3d 3D0 0-1 
3878,306 3 4,35 7,54 3p 1P0 -12d 1D 1-2 
3858,860 2 4,35 7,56 3p 1P0-13d 1D 1-2 
3854,965 1 2,72 5,93 3p apo_4p apo 2-1 
3853,960 2 2,72 5,93 3p apo_4p spo 2-2 
3848,914 1 2,71 5,93 3p apo_4p sp'il 1-1 
3838,2943 20 2,72 5,95 3p 3P0-3d an 2-2 
3838,2918 20 2,72 5,95 3p 3P 0-3d 3D 2-3 
3832,3037 20 2,71 5,95 3p 3P0-3d 3D 1-2 
3832,2996 18 2,71 5,95 3p 3P0-3d an 1-1 
3829,3549 36 2,71 5,!!5 3p 3P 0-3d 3D 0-1 
3627 ,63 4 6,59 10,00 4d 1D-3d 1D0 2-3 
3515,602 4 
3453,616 3 
3444,409 2 
3336,674 20 2,72 6,43 3p 3P0-5s 3S 2-1 
3332,146 19 2,71 6,43 3p ap0-5s as 1-1 
3329,919 17 2,71 6,43 3p 3P0-5s as 0-1 
3299,050 4 
3237,266 3 
3201,796 3 2,72 6,59 3p 3P0-4d 1D 2-2 
3197.625 2 2,71 6,59 3p 3P0-4d 1D 1-2 
3126,380 2 
3096;890 _24 2,72 6,72 3p ap0-4d 3D 2-2 
3092,984 22 2,71 6,72 3p ap0-4d an 1-2 
3091,065 20 2,71 6,72 3p ap0-4d 3D 0-1 
2941,995 13 2,72 6,93 3p 3 P0-6s 3S 2-1 
2938,473 12 2,71 6,93 3p 3 P0-6s as 1-1 
2936,739 10 2,71 6,93 3p 3P0-6s as 0-1 
2915,453 3 5,75 10,00 3d 1D-3d 1D 0 2-2 
2906,360 4 2,72 6,98 3p ap0-5d 1D 2-2 
2902,923 2 2,71 6,98 3p 3 P 0-5d 1D 1-2 
2852,127 50 0,00 4,35 3s2 1S-3p tpo 0-1 
2851,660 16 2,72 7,06 3p 3 P0-5d an 2-3 
28-~8 ,342 14 2,71 7,06 3p 3 P0-5d an 1-2 
2846,716 12 2,71 7 ,06 3p 3P0-5d 3D 0-1 
2842,647 6 
2811 ,781 1 5,95 10,35 3d 3D-3d 3D0 1, 2-1 
2811 ,112 2 5,95 10,35 3d 31J-3daDo 1, 2, 3-2 
2809,761 3 5,95 10,36 3d 3D-3d 3D 0 2, 3-3 
2782,972 18 2,72 7,17 3p apo_3p2 ap 2-1 
2781,416 18 2,71 7,17 3p spo_3p2 ap 1-0 
2781,228 8 2,72 7,17 3p 3P0-7s 3S 2-1 

2779,831 20 { 2,72 7,18 3p apc_3p2 ap 2-2 
2,71 7,17 3p apo_3p2 ap 1-1 

2778,270 18 { 2,71 7,17 3p apo_3p2 ap 0-1 
2,71 7,17 3p 3P0-7s 3S 1-1 

2776,690 18 { 2,71 7,18 3p spo_3p2 ap 1-2 
2,71 7,17 3p 3P0-7s 3S 0-1 

2768,339 7 2,72 7,19 3p 3 P0-6d 1D 2-2 
2765,222 5 2,71 7,19 3p 3 P 0-6d 1D 1-2 
2736,542 12 2,72 7,25 3p 3 P0-6d 3D 2-3 
2733.493 10 2,71 7 ,25 3p 3P0 -6d 3D 1-1, 2 
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A, A I EH, eV I E 8 , eV I Transition J 

2731,993 8 2,71 7,25 3p 3P0-6d 3D 0-1 
2698,145 6 2,72 7,31 3p 3P 0-8s as 2-1 
2695,181 5 2,71 7,31 3p 3P 0-8s 3S 1-1 

2693,723 3 2,71 7,31 3p 3P0-8s 3S 0-1 
2692,45 2 2,72 7,32 3p 3P0-1d 1D 2-2 
2689,49 1 2,71 7,32 3p 3P0-1d 1D 1-2 
2672,460 10 2,72 7,36 3p ap0-1d 3D 2-3 
2669,553 8 2,71 7,36 3p 3P0-1d 3D 1-1, 2 

2668,124 6 2,71 7,36 3p 3P0-1d an 0-1 
2649,062 4 2,72 7,40 3p apo_9s ss 2-1 
2646,206 3 2,71 7,40 3p spo_9s ss 1-1 
2644,801 2 2,71 7,40 3p spo_9s as 0-1 
2632,873 8 2,72 7,42 3p apo-8d an 2-3 

2630,053 6 2,71 7,42 3p 3P0-8d 3D 1-1, 2 
2628,664 3 2,71 7,42 3p 3P0-8d 3D 0-1 
2617,513 3 2,72 7,45 3p 3P0-10s 3 S 2-1 
2614,726 2 2,71 7,45 3p 3P0-10s 3S 1-1 
2613,357 1 2,71 7,45 3p 3P0-10s as 0-1 

2606,621 5 2,72 7,47 31' 3P-9d an 2-1, 2, 3 
2603,854 4 2,71 7,47 3p apo_9d sn 1-1, 2 
2602,495 2 2,71 7,47 3p spo_9d sn 0-1 
2595,973 2 2,72 7,49 3p 3P0-1ts 3S 2-1 
2593,231 1 2,71 7,49 3p 8P 0-11s 3S 1-1 

2591,891 0 2,71 7,49 3p 8P0-Hs 8S 0-1 
2588,285 3 2,72 7,50 3p 8P0-10d 3D 2-1, 2, 3 
2585,558 2 2,71 7,50 3p 3P0-10d 3D 1-1, 2 
2584,216 1 2,71 7,50 3p 3P0-10d an 0-1 
2580,587 1 2,72 7,52 3p 8P0-12s 8S 2-1 

2577,888 0 2,71 7,52 3p 3P0-12s 3S 1-1 
2574,945 2 2,72 7,53 3p ap0 -11d 3D 2-1, 2, 3 
2572,248 1 2,71 7,53 3p 3P 0 -11d 3D 1-1, 2 
2570,908 0 2,71 7,53 3p ap0-Hd 3D 0-1 
2564,937 1 2,72 7,55 3p ap0-12d 3D 2-1, 2, 3 

2562,259 1 2,71 7,55 3p 8P0-12d 3D 1-1, 2 
2560,941 0 2,71 7,55 3p 8P0 -12d an 0-1 
2557,226 0 2,72 7,56 3p 3P0-13d 3D 2-1, 2, 3 
2395,150 4 
2025,824 9 0,00 6,12 3s2 1S-4p 1P 0 0-1 

1827,97 8 0,00 6,78 3s11S-5p 1P0 0-1 
1747,81 5 0,00 7,09 3s2 1S-6p 1P0 0-1 
1101 ,to 3 0,00 7,26 3s1 1S-7p 1P0 0-1 
1683,51 1 0,00 7,36 3r 1S-8p lpo 0-1 
1668,57 0 0,00 7,43 3s21S-9p lpo 0-1 

Mgll, 1round state 1s2 2s2 2p8 3s 28112 

Ionization potential 121267,41 c:m-1; 15,034 eV 

~.A I EH' eV I E 8 , eV I Transition J 

I 

21432,11 5 11,50 12,08 5s 2S-5p 2P 0 lfz-t/~ 

21368,91 7 11,50 12,08 5s 2 S-5p 2 P0 1/z-3/z 
18622,68 25 12,86 1.3,52 5g 2G-6h2H0 

18574,80 20 12,86 13,52 5/ 'r-6g 2G 
17717,72 15 12,82 13,52 5d 2D-6j zpo 

11620,14 3 12,86 13,92 5g 2G-1h 2H 0 

11600,56 3 12,86 13,92 5Jir-7g 2G 
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------- - ~-- ---·-··---- -·---

A, A 1 1 1 E 11 , eV ! E 8 , eV 1 Transition 1 .J 

-·--·---

U256,35 4 12,82 13,92 5d 2D-1j 2r 3/2-% 
11255,93 5 12,82 13,92 5d 2D-1j 2po 5,2_7,2 
10951,78 10 8,86 10,00 3d 2D-4p 2P0 3j2_1,2 
10915,27 7 8,86 10,00 3d 2D-4p 2P0 %-% 
10914,23 10 8,86 10,00 3d 2D-4p 2P0 6J2-% 
10392,23 6 11,63 12,82 4/ 2r-5d 2D 7J2-% 
10391,76 5 11,63 12,82 4/ 2r-5a 2D %-6/2 
10092,16 14 11,63 12,86 4! 2r-5g 2G 
9632,435 11 11,57 12,86 4d 2D-5j 2po 3/2-% 
9631,888 12 11,57 12,86 4d 2D-5j 2pD %-7/2 
9340,544 10 12,86 14,18 5g 2G-8h 2H 0 

9327,545 10 12,86 14,18 5j 2pD-8g 2G 
9244,266 13 8,65 10,00 4s 2S-4p 2P0 1/2-1/2 
9218,248 14 8,65 10,00 4s 2S-4p 2P0 1/2-% 
8835,082 11 12,08 13,49 5p 2P0 -1s 2S %-1/2 
8824,323 10 12,08 13,49 5p 2P0-1s 2S 1J2-1J2 
8745,657 11 12,08 13,50 5p 2P0 -6d 2D 3/2-% 
8734,990 10 12,08 13,50 5p 2P0-6d 2D lj2-% 
8234,639 11 10,00 11,50 4p 2P0-5s 2S 3J2-lj2 
8233,1!14 7 12,86 14,36 5g 2G-9h 2H 0 

8222,924 7 12,86 14,36 5j 2pD-9g 2G 
8213,989 10 10,00 11,50 4p 2P0-5s 2S lj2_1,2 
8120,434 8 11,57 13,09 4d 2D-6p 2P0 3/2-lfz 
8115,220 9 11,57 13,10 4d 2D-6p 2P0 %-% 
7896,368 13 10,00 11,57 4p 2P0-4d 2D %-% 
7877,051 12 10,00 11 ,57 4p 2P0-4d 2D 1,2_3,2 
7790,978 4 11,50 13,09 5s 2S-6p 2P0 1/2-1/2 
7786,500 5 11,50 13,10 5s 2S-6p 2P0 1J2-% 
7589,558 3 12,86 14,49 5g 2G-10h 2H0 

75fl0,764 4 12,86 14,49 5/ 2F0-10g 2G 
7166,676 2 12,86 14,58 5/ 2r-11g 2G 
6819,270 8 12,08 13,90 5p 2po_8s 2S 3j2_1,2 
6812,860 7 12,08 13,90 5p 2P0-8s 2S 1/2-1/2 
6787,851 8 12,08 13,91 5p 2P0 -1d 2D %-% 
6781 ,451 7 12,08 13,91 5p 2P 0-1d 2D 1j2-% 
6620,569 6 11,63 13,50 4t 2r-6d 2D 7J2_6,2 
6620,440 5 11,63 13,50 4/ 2po-6d 2D 6J2._3,2 
6545,973 11 11,63 13,52 4/ 2r-6c 2G 

6346,962 9 11,57 13,52 4d 2D-6f 2po %-% 
6346,737 10 11,57 13,52 4d 2D-6f 2r 5J2-7J2 
.5943,499 4 12,08 14,17 5p 2po_9s 2S %-1/2 
5938,629 3 12,08 14,17 5p 2po_9s 2S 1J2_1,2 
5928,233 4 12,08 14,18 5p 2P0-8d 2D %-% 

5923,366 3 12,08 14,18 5p 2P0-8d 2D 1/2-3/2 
5918,158 6 11,57 13,66 4d 2D-1p 2P 0 3j2_1,2 
5916,429 7 11,57 13,66 4d 2D-1p 2P0 %-3/2 
5464,136 2 12,08 14,35 5p 2P0-10s 2S %-1/2 
5460,019 1 12,08 14,3.5 5p 2P 0-10s 2S 1/2-1/2 
5451 ,259 1 12,08 14,35 5p 2po_9d 2D 1/2-% 
5434,039 4 11,63 13,91 4j2pD-7d 2D 
5401 ,543 9 11,63 13,92 4t2r-7g 2c 

.5264,368 7 11,57 13,92 4d 2D-7t"'r 5J2-% 
5264,215 8 11,57 13,92 4d 2D-1f 2r %-7/2 

5069.802 3 11,57 14,01 4d 2D-8p 2P0 3,2_1/~ 

.')068 ,937 4 11,57 14,01 4d 2D-8p 2P0 5/2-3/2 
4868.845 2 11,63 14,18 4f2po_g,(2D 
48!11 ,082 7 11,63 14 .1R 4/ 2F0 -8g 2G 
4739,712 5 11 ,57 14,18 4d 2D-8j 2r %-5/2 
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Transition ---- A.~---I--~-~~1 E
8

, eV I __ _,__ ____ _ 
4739,588 
4631,405 
4630,878 
4534,291 
4481,327 
·4481 ,130 
4436,598 
4436,486 
4433,990 
4427,994 
4390,564 
4384,637 
4331,945 
4242,543 
4242,445 
4193,482 
4109,54 
4093,90 
4013,80 
3850,385 
38~8.209 
3615,583 
3613,781 
3553,366 
3549,516 
3538,813 
3534,972 
3175,783 
3172,706 
3168,951 
:3165,878 
3104,809 
3104,722 
2971,839 
2969,145 
2968,020 
2967 ,87 
2965,19 
2936,509 
2928,634 
2802,704 
2797,998 
2795,528 
2790,776 
2660,817 

2660,755 
2449,590 
2329,578 
1753,474 
1750,664 

1737,628 
17?.7 ,612 
1734,852 
1482,890 
1480,880 

1478,004 
1477,997 
1476,000 
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6 
1 
2 
6 

1.3 

14 
4 
5 
9 
8 

10 
9 
3 
2 
3 
2 
3 
1 
2 
7 

8 
3 
4 
8 
7 

8 
7 
7 
6 
6 

2 
8 
9 
1 
0 

2 
1 
0 

10 
9 

12 
1.0 
13 
9 
8 

8 
6 
3 

60 
50 

10 
1.0 
10 

11,57 
11,57 
11,57 
11,63 
8,86 
8,86 

11,57 
11,57 
10,00 
10,00 
10,00 
10,00 
11,63 
11,57 
11,57 
11,63 
11,57 
11,63 
11,57 
8,86 
8,86 
8,65 
8,65 

10,00 
10,00 
10,00 
10,00 
10,00 
10,00 
10,00 
10,00 
8,86 
8,86 

10,00 
10,00 
10,00 
10,00 
10,00 
4,43 
4,42 
0,00 
4,43 
0,00 
4,42 
8,86 

8,86 
8,86 
8,86 
4 43 
4:42 

4,43 
4,43 
4 42 
4:43 
4,42 

14,18 
14,24 
14,24 
14,36 
11,63 
11,63 
14,36 
14,36 
12,79 
12,79 
12,82 
12,82 
14,49 
14,49 
14,49 
14,58 
14,58 
14,66 
14,66 
12,08 
12,08 
12,08 
12,08 
13,49 
13,49 
13,50 
13,50 
13,90 
13,90 
13,91 
13,91 
12,86 
12,86 
14,17 
14,17 
14,18 
14,18 
14,18 
8,65 
8,65 
4,42 
8,86 
4,43 
8,86 

13,52 

13,52 
13,92 
14,18 
11,50 
11,50 

11,57 
11 ,57 
11 ,57 
12,79 
12,79 

.4,43 12,82 
4,43 12,82 
4,42 12,82 

4d 2D-8f 2F0 

4d 2D-9p 2P 0 

4d 2D-9p 2P 0 

4t 2r-9g 2G 
3d 2D-4t 2r 
3d 2D-4f 2F0 

4d 2D-9f 2F0 

4d 2D-9t 2r 
4p 2P0-6s 2S 
4p 2P0 -6s 2S 

4p 2P 0-5d 2D 
4p 2P0 -5d 2D 
4t2r-tOg2G 
4d 2D-10f 2F 0 

4d 2D-tot 2r 
4/ 2r-Hc 2G 
4d 2D-11t 2r 
4t 2r-12g 2G 
4d 2D-12t 2r 
3d 2D-5p 2P 0 

3d 2D-5p 2P 0 

4s 2S-5p 2P 0 

4s 2S-5p 2P 0 

4p 2P0 -7s 2S 
4p 2P 0-7s 2S 

4p 2P0-6d 2D 
4p 2P0 -6d 2D 
4p 2P0-8s 2S 
4p 2P0 -8s 2S 
4p 2P 0 -7d 2D 

4p 2P 0-7d 2D 
3d 2D-5f 2r 
3d 2D-5t 2r 

4p 2P 0 -9s 2S 
4p 2po_9s 2S 

4p 2P 0-8d 2D 
4p 2P 0 -8d 2D 
4p 2P 0 -8d 2D 
3p 2P0-4s 2S 
3p 2P 0-4s 2S 

3s 2S-3p 2P 0 

3p 2P 0-3d 2D 
3s 2S-3p 2P 0 

3p 2P 0-3d 2D 
3d 2D-6f 2F 0 

3d 2D-6f 2F0 

3d 2D-1f 2r 
3d 2D-8f 2F0 

3p 2P0 -5s 2S 
3p 2P0-5s 2S 

3p 2po_4d 2]) 

3p 2P0 -4d 2D 
3p 2P 0-4d 2D 
3p 2P0 -6s 2S 
3p 2P 0 -6s 2S 

3p 2P0 -5d 2D 
3p 2P 0 -5d 2D 
3p 2P0-5d 2D 

J 

%-7/2 
3/2-1/2 
5/2-3/2 

%-5/2 

ij2-7/2 
3/2-% 
%-7/2 
3/2-1/2 
1/2-112 
3f2-5f! 
1/2-%. 

3/2-5/2 
5/2-7/z 

3/2-1/2 
1/2-1/2 

3/2-5/2 
3/2-% 
1/z-3/z 
3/2-1/2 
1/2-1/2 

3/2-5/2 
3/2-3/2 
1/2-3/2 



I 
E 8 , eV j "'· ,\. I £ 11 , eV I Transition J 

1369,423 4,43 13,49 3p 2P 0-7s 28 3/z-1/z 
1367,708 4,42 13,49 3p 2P 0-7s 2S 1/z-1/z 
1367,256 4,43 13,50 3p 2P0-6d 2D 3/2-3/2, 0/2 
1365,544 4,42 13,50 3p 2P0 -6d 2D 1/2-% 
1309,443 4,43 13,90 3p 2P0-8s 28 3/z-1/z 
1308,280 4,43 13,91 3p 2P 0 -7d 2D %-3/z, % 
1307 ,875 4,42 13,90 3p 2P0-8s 28 1/z-1/z 
1306,714 4,42 13,91 3p 2P0 -7d 2D 1/z-3/z 
1273,423 4,43 14,17 3p 2P 0-9s 2S 3/z-1/z 
1272,720 4,43 14,18 3p 2po_8d 2D 3/z-3/z, 6/2 
1271,940 4,42 14,17 3p 2P 0-9s 28 1/z-1/z 
1271,239 4,42 14,18 3p 2po_gd 2D 1/z-3/2 

1240,395 0,00 10,00 3s 2S-4p 2P0 1/z-1/2 
1239,925 0,00 10,00 3s 2S-4p 2P 0 1/z-3/2 
1026,113 0,00 12,08 3s 2S-5p 2P0 1/z-1/2 
1025,968 0,00 12,08 3s 2S-5p 2P 0 1/z-% 
946,769 0,00 13,09 3s 2S-6p 2P 0 1/z-1/z 
946,703 0,00 13,10 3s 2S-6p 2P 0 1/z-3/z 
907,412 0,00 13,66 3s 2S-7p 2P0 1/z-1/z 
907,375 0,00 13,66 3s 2S-1p 2P0 1/z-3/2 
884,719 0,00 14,01 3s 2S-8p 2P 0 1/z-1/z 
884,697 0,00 14,01 3s 2S-8p 2P 0 1/z-% 

Mg III, ground state 1s2 2s2 2p6 18 0 

Ionization potential 646364 c:m-1; 80,134 eV 

I 
II., A 

I 
I E 11 , eV E 8 , eV Transition .} 

--·····--

2529,97 2 53,05 57,95 3s' P/z] 0-3p [1/z] 0-1 
2468,50 3 52,92 57 ,95 3s [1 1/z] 0-3p P/2J 1-1 
2396,04 3 52,77 57,95 3s [tl/z] 0-3p f1/2J 2-1 
2318,83 1 53,50 58,85 3s' [1/z] 0-3p [21/2] 1-2 
2178,37 3 53,50 59,19 3s' P/z1°-3p [fl/zl 1-2 
2134,72 3 53,50 59,31 3s' P/2] 0-3p' [11/z1 1-1 
2113,45 2 53,50 59,37 3s' [l/2] 0-3p' [11/zl 1-2 
2098,62 2 53,05 58,95 3s' [1/zr-3p [11/z1 0-1 
2092,64 4 52,92 58,85 3s [1l/z] 0-3p [21/zl 1-2 
2086,55 2 53,50 59,44 3s' P/z] 0-3p' P/21 1-1 
2065,54 5 52,77 58,77 3s (11/2) 0-3p [21/zl 2-3 
2056,13 3 52,92 58,95 3s [11/z] 0 -3p [11/zl 1-1 
2040,23 3 52,77 58,85 3s [fl/z] 0-3p [21/z1 2-2 
2005,55 0 52,77 58,95 3s [tl/z] 0 -3p !11/21 2-1 
1979,31 1 53,05 59,31 3s' [1/z] 0-3p' [11/zl 0-1 
1977 ,56 1 52,92 59,19 3s [11/z] 0-3p [fl/zl 1-2 
1971,57 0 .59,44 65,73 3p' P/zl-3d P/2!= 1-0 
1962,18 0 59,44 65,76 3p' P/z]-3d P/21° 1-1. 
1954,87 0 .)9 ,42 65,76 3p Pl21-3d P/2lc 0-1 
1941,50 0 { 52,92 59,31 3s [11 /z] 0-3p' [11/z] 1-1 

59,44 65,83 3p' P/z)-3d [11/zr 1-2 
1938,95 0 59,37 65,76 3p' [11/z]-3d P/z] 0 2-1 
1937 ,80 2 53,05 59,44 3s' P/z] 0-3p' P/zl 0-1 
1933,59 0 60,06 66,47 3p' P/2]-3d' [11/z] 0 0-1 
1930,64 ::1 52,77 59,19 3s [11/zl 0-3p [11/2) 2-2 
1923,87 3 .52,92 59,37 3s [11/2] 0-3p' [11/21 1-2 

251 



-·-----·-·--- --~------ - ----·---

1.., A I LEH. ev __ I __ ~·~:J_ _____ Transition -· 
--------

1918,76 1 59,37 ti5,83 3p' [11/2l-3d [11/21° 2-2 
1908,46 3 52,92 59,42 3s [11/21"'-3p !1/2l 1-0 
1901,55 1 52,92 59,44 :Js [fl/2]0-3p P/2J 1-1 
1896,26 0 52,77 59,31 3s [11/21°-3p' !11/21 2-1 
1890,35 2 53,50 ti0,06 3s' [1/21°-3p' P/2l 1-0 

1887,31 0 59,19 65,76 :Jp (fl/21-3d [l/21° 2-1 
1879,46 4 52,77 59,37 :~s [tl/2l0-3p' l11/2l 2-2 
1868,23 1 59,19 65,83 3p 111/21-3£1 (11/21° 2-2 
1858,19 2 52,77 59,44 :is [fl/21°-3p' [1/21 2-1 
1838,32 1 59,19 65,94 :3p [11/21-3d [31/21° 2-3 

1820,47 1 59,42 66,23 3p[1,'21-3d [11/21° 0-1 
1800,75 4 59,19 66,08 :Jp [11f2]-3d [21/2}0 2-3 
1794,68 3 59,44 66,35 3p' [1/21-3d' (11/2] 0 1-2 
1791,50 1 59,31 66,23 3p' [11/21-3d [11/21° 1-1 
1788,05 1 59,37 66,30 3p' [11/21-3d' [21/21° 2-2 

1783,36 4 59,37 66,32 3p' (11/21-3d' [21/21° 2-3 
1773,09 3 59,31 66,30 3p' [fl/21-3d' [21/21° 1-2 
1763,93 2 59,44 66,47 3p' (l/2]-3d' [11/21° 1-1 
1758,01 1 59,42 66,47 3p (l/21-3d' [11/21° 0-1 
1749,02 5 58,85 65,94 3p [21/2)-3d [31/21° 2-3 

1747,64 4 58,95 66,05 3p [fl/21-3d [21/21° 1-2 
1744,08 0 59,19 66,30 3p [11/21-3d' [21/21° 2-2 
1739,56 0 59,19 66;32 3p [11/2)-3d' [21/2] 0 2-3 
1738,91 6 58,77 65,90 3p [21/21-3d [31/21° 3-4 
1731,88 1 59,19 66,35 3p [fl/2]-3d' [11/21° 2-2 

1730,81 1 { 59,31 66,47 3p'(fl/2]-3d' [11/21° 1-1 
58,77 65,94 3p [21/2J-3d [31/21° 3-3 

1722,10 2 58,85 66,05 3p [21/2]-3d [21/21° 2-2 
1714,85 0 58,85 66,08 3p [21/z]-3d [21/z]0 2-3 
1703,78 1 58,95 66,23 3p [11/21-3d [fl/21° 1-1 
1703,43 0 59,19 66,47 3p l11/2]-3d' [11/21° 2-1 

1697 ,32 2 58,77 66,08 3p [21/2]-3d [21/21° 3-3 
1679,56 0 58,85 66,23 3p (21/2)-3d (fl/2) 0 2-1 
1675,76 0 58,95 66,35 3p [11/21-3d' [11/2] 0 1-2 
1659,28 0 58,85 66,32 3p [21/21-3d' [21/21° 2-3 
1652,26 0 58,85 66,35 3p [21/21-3d' (11/21° 2-2 

1648,88 0 58,95 66,47 3p [fl/21-3d' [11/21° 1-1 
1642,86 1 58,77 66,32 3p [21/21-3d' [21/21° 3 ') -., 
1592,39 1 57,95 65,73 3p !1/21-3d P/2Jo 1-0 
1586,26 3 57 ,95 65,76 3p (l/21-3d (1/21° 1-1 
1572,72 4 57,95 65,83 3p (1f2]-3d (11/210 1-2 

234,258 12 0,00 52,92 2p61S-3s [11/21° 0-1 
231,730 14 0,00 53,50 2p61S-3s' P/21° 0-1 
188,526 3 0,00 65,76 2p6 1S-3d P/21° 0-1 
187,194 8 0,00 65,83 2p61S-3d [11/21° 0-1 
186,510 9 0,00 66,47 2p61S-3d' [11/21; 0-1 

182,973 2 0,00 67,76 2p61S-4s (11/21° 0-1 
182,240 3 0,00 68,03 2p6 1S-4.s' P/2 ]0 0-1 
171,896 0 0,00 72,12 2p61S-4d !1/21° 0-1 
171,395 4 0,00 72,33 2p61S-4d [11/2] 0 0-1 
170,802 5 0,00 72,59 2p6 1S-4d' !11/2lg 0-1 

169,746 1 0,00 73,04 2p61 S-5s !P/21° 0-1 
169,150 1 0,00 73,29 2p61S-5s' P/21° 0-1 
165,195 0 0,00 75,05 2p61S-5d [1/2! 0 0-1 
164,954 2 0,00 75,16 2p61S-5d [11/21° 0-1 
164,384 2 0,00 75,42 2p6 1S-5d' [11/2lg 0-1 

164,159 0 0,00 75,52 2p6 1S-6s [11/21° 0-1 
163,586 0 0,00 75,79 2p6 1S-6s' [1/21° 0-1 
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Mg IV, ground state 1s2 2s2 2p5 2I.J0 a12 

Ionization potential 881 759 c:m-t; 109,318 eV 
--~----~ ----~-- - --- ----- ---- ------

I 
I .. . \. I En. eV E 8 . eV 

I 
Transition .J 

-------·-· ----------~ 

1956,58 0 67,69 74,02 3s 4P-3p 4P 0 1/2-3/2 
1946,20 0 67,59 73,96 3s 4P-3p 4P0 :J/2-% 
1925,99 0 67,59 74,02 3s 4P-3p 4P0 3/2-% 
1906,71 0 67 ,59 74,09 3s 4P-3p 4P 0 %-1/2 

1893,87 1 67 ,41 73.9fi 3s 4P-3p 4PF 5/2-6/2 
1874,59 0 67 ,41 74.02 :~s 4P-3p 4pc %-3/2 
1698,83 2 67 ,59 74;88 3s 4P-8p 4D 0 3j2-5j2 
1683,04 3 67 ,41 74,78 3s 4P-3p 4]) 0 5/2-7/2 
1680,02 0 67,59 74,9fi 3s 4P-3p 4D 0 3/2-3/2 
1658,92 0 67 ,41 74,88 3s 4P-3p 4]) 0 5/2-5/2 
1508,82 0 67 ,69 75,90 :~s 4P-3p 48° 1/2--3/2 

1490,41 0 67 ,59 75,90 3s 4P-3p 48° 3j2_3j2 

1459,52 1 67,41 75,90 3s 4P-3p 48° 5/2-% 
323,310 18 0,28 38,62 2p" 2po_2ps 2S 1/2-1/2 
320,999 20 0,00 38,62 2p5 2po-2p6 2S 3/2-1/2 
184,189 0 0,28 67,59 2p5 2po_3s 4p 1/2-3/2 
183,915 1 0,00 67 ,41 2p5 2po_3s4P 3j2-6j2 
183,439 4 0,00 67,59 2p6 2po_3s 4p 3/2-% 
181,345 8 0,28 68,64 2p5 2po_3s 2p 1/2-% 
180,796 9 0,28 68,85 2p5 2po_3s 2p 1/2-1/2 

180,617 10 0,00 68,64 2p5 2po_3s 2p 3/2-:l/2 
180,070 8 0,00 68,85 2v' 2po_3s 2p 3/2-1/2 
172,306 7 0,28 72,23 2p5 2po_3s' 2]) 1/2-3/2 
171,653 8 0,00 72,23 2p" 2po_3s' 2]) 3j2-3/o 5 !,, 

160,804 4 0,28 77,37 2p6 2P 0-3s" 2S lf2-l/;' '-
160,230 6 0,00 77 .~~~ '.!.p~ 2po_3s"2S :l!z--lh 
148,121 2 0,28 84,03 '.!.p5 2pc_3d4P lj2_3j2 

147,887 1 
147,746 4 0,00 83,91 2p5 2J'C-3d 4p 3/ 5. 

12- 1:.!, 

147,632 0 0,00 84,03 2p5 2po_·3d 4p 3/2-3;'.2. 

147,535 5 0,28 84,31 2p5 2po_3d 2JJ 1/2- 3/2 
147,405 5 0,00 84,11 2p5 2po_3d 2]) 3/2-5/2 
147,321 4 0,28 84. ,43 2p5 2po_3d 2p 1j2-1J2 
'147 ,252 3 
147,052 4 0,00 84,31 2p5 2po_3d 2]) 3/2-3i2 

147,006 4 0,28 84,61 2p5 2pc_3d 2p 1/2-3/2 
146,949 4 
146,836 3 0,00 84,43 2p5 2po_3d 2p %-1/2 
'146 ,526 4 0,00 84,61 2p5 2p0_3d 2p 3/2-3/2 
140,966 4 0,28 88.22 2p5 2po_;3d' 2p 1/2-1/2 
140,918 2 0,28 88,26 2p5 2po_3d' 2p 1/2-3/2 
140,867 4 0,28 88,2\l 2p5 2pc_3d' 2]) 1/2-3/2 
140,564 2 0,28 88,56 2p5 zpo~:1d' 2S 1/ 1: ,z- '2 
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A, A I EH, eV 
i 

E 8 , eV 1 Transition J 
I 

140,523 2 0,00 88,22 2p" zpo_3a' 2p 3/z-1/2 
140,475 2 0,00 88,26 2p5 2po_3a' 2p 3/z-3/z 

140,425 2 0,00 88,29 2p5 2po_3d' 2.D 3/2-3/2 
140,176 4 0,00 88,44 2p5 2P 0 -3d' 2D 3/2-5/z 
140,120 4 0,00 88,56 2p5 2po_3ti' 2S 3/z-1/2 
139,995 1 
138,693 1 0,28 89,67 2p5 2po_4s 2p 1/z-3/z 

138,394 2 0,28 89,86 2p5 2po_4s 2p 1/z-1/z 
138,262 3 0,00 89,67 2p5 2po_4s zp 3/z-3/z 
137,966 1 0,00 89,86 2p5 2p.o_48 2p 3/z-1/2 
133,202 3 0,28 93,35 2p5 2po_3d" 2fl lj2-3Jz 

132,815 3 0,00 93,35 2p5 zpo_3d" 2.D 3/2-3/z, 5/2 

130,630 1 0,28 95,19 2p5 2po_4d 4p 1/2-3/2 
130,350 3 0,28 95,39 2p5 zpo_4d 2p 1/2-1/2 
130,294 2 0,00 94,77 2p5 zpo_4d 2.D 3/2-% 
130,243 1 0,28 95,47 2p5 2po_4d 2p 1/2-3/2 
130,118 2 0,28 95,56 2p5 2po_4d 2D 1/2-3/2 

130,085 2 0,00 95,30 2p5 2po_4d 4p 3/2-5/2 
129,969 3 0,00 95,39 2p5 2po_4d 2p 3/2-1/2 
129,855 4 0,00 95,47 2p5 2po_4d 2p 3/2-3/z 
129,710 2 0,00 95,56 2p5 2po_4d 2fl 3/2-3/2 
125,811 1 0,28 98,82 2p5 2po_4s" 2S 1/2-1/2 

125,459 0 0,00 98,82 2p5 2po_4s" 2S 3/2-1/2 
124,990 2 0,28 99,46 2p5 2po_4a' zp 1/2-1/2, 3/2 
124,870 2 0,28 99,56 2p5 zpo_4d 2.D 1/z-3/2 
124,759 2 0,28 99,65 2p5 2po_4a' 2S 1/2-1/2 
124,649 3 0,00 99,46 2p5 zpo_4d' 2p 3/2-1/z, 3/2 

124,538 2 0,00 99,56 2p5 2P0-4d' 2D 3/2-5/2 
124,414 2 0,00 99,65 2p5 2po_4d' 2S 3/2-1/2 
123,722 0 0,28 100,49 2p5 2po_5d 2p 1/z-1/z, 3/2 
123,588 0 0,28 100,59 2p5 zpo_5d 2.D 1/z-3/2 
123,500 3 "0 ,00 100,38 2p5 2po_5d 2D 3/2-5/z 

123,377 1 0,00 100,49 2p5 zpo_5d 2p 3/z-1/z, 3/2 
123,273 2 0,00 100,59 2p5 2po_5d 2fl 3/2-3/2 
120,283 1 
118,603 1 

Mg V, ground state 1s22s22p4 3 P 2 

Ionization potential 1139421 cm-1 ; 141,262 eV 
----------------

A, A I EH, eV I E8 , eV Transition .J 

355,326 12 0,22 35,12 2p4 3P-2p5 ape 1-2 
354,223 10 0,31 35,31 2p4 3P-2p5 spo 0-1 
353,300 9 0,22 35,31 2p4 3P-2p5 spo 1-1 
353,094 14 0,00 35,12 2p4 3P-2p5 3po 2-2 
352,202 10 0,22 35,42 2p4 3P-2p5 apo 1-0 

351,089 12 0,00 35,31 2p4 3P-2p5 spo 2-1 
312,311 10 9,63 49,33 2p4 1S-2p5 1po 0-1 
276,581 16 4,51 49,33 2p4 l.D-2p5 1 po 2-1 
152,591 0 35,42 116,67 2p5 spo_3s"' sp 0-1 
152,527 1 35,31 116,59 2p5 apo_3s"' ap 1-2 

152,384 1 35,31 116,67 2p5 apo_3s"' ap 1-1 
152,149 3 35,12 116,59 2p5 apo_g8m sp 2-2 
152,019 0 35,12 116,67 2p5 apo_g8 m sp 2-1 
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·------

A., .\ I EH, eV I E 8 , eV I Transition .T 

··----

146,621 4 0,31 84,87 2p4 3P-3s 3S 0 0-1 
146,464 5 0,22 84,87 2p4 3P-3s 3S0 1-1 

146,083 t) 0,00 84,87 2p4 aP-3s sse 2-1 
145,485 ;) 9,63 94,85 2p4 1S-3s" lpc 0-1 
142,93;) 6 4,51 91,24 2p4 1JJ-3s' 1Do 2-2 
137 ,880 6 0,31 90,23 2p4 3P-3s' 3J)o 0-1 
137,748 7 0,22 90,23 2p4 3P-3s' 3J)o 1-2 

137,414 8 0,00 90,22 2p4 3P-3s' 3J)o 2-3 
137 ,234 6 4,51 94,85 2p41IJ-3s" 1po 2-1 
136,128 u 35,42 126,50 2ps apo_38IV 3J) 0-1 
135 ,95:l 1 35,31 126,50 2ps apo_38 IV 3J) 1-2 
135,638 2 35,12 126,50 2p5 apo_38 IV 3J) 2-3 

132,623 3 0,31 93,79 2p4 3P-3s" apo 0-1 
132,485 5 0,22 93,80 2p4 3P-3s" apo 1-1, 2 
132,171 6 0,00 93,80 2p4 3P-3s" ape 2-2 
126,677 0 35,42 133,29 2p5 apo_3d'" 3J) 0-1 
126,544 2 35,31 133,29 2p5 apo_3d"' 3J) 1-1, 2 

126,280 4 35,12 133,29 2p5 zpo_3d"' SJ) 2-1, 2, 3 
125,600 4 9,63 '108 ,34 2p41S-3d' lpo 0-1 
122,034 4 0,31 101,90 2p4 3P-3d 3J)o 0-1 
121,922 5 0,22 101,91 2p4 3P-3d 3J)o 1-2 
121,644 6 0,00 101,92 2p4 3P-3d SJJO 2-3 

119,447 4 
119,401 4 4,51 108,34 2p41JJ-3d' 1po 2-1 
118,810 5 4,51 108,86 2p4 1JJ-3d' lJ)O 2-2 
118,083 5 4,51 109,50 2p4 1JJ-3d' 1po 2-3 
115,537 4 4,51 111 ,81 2p4 1JJ-3d" lJ)O 2-2 

115,399 4 4,51 111,94 2p41JJ-3d" 1pc 2-1 
115,093 4 4,51 112,23 2p4 1JJ-3d" 1po 2-3 
115,013 6 0,22 108,01 2p4 3P-3a' 3J)o 1-1, 2 
114,785 6 0,00 108,01 2p4 3P-3d' 3D 0 2-1, 2, :3 
114,324 3 0,31 108,76 2p4 3P-3d' apo 0-1 

114,285 3 0,22 108,70 2p4 3P-3d' ape 1-2 
114,226 3 0,22 108,76 2p4 3P-3d' spo 1-1 
H4,19a :1 0,22 108,78 2p4 3P-3d' apo 1-0 
114,059 4 0,00 108,70 2p4 3P-3d' apo 2-2 
114,029 2 0,31 109,04 2p·1 8P-3d' 3S0 0-1 

113,990 3 0,00 108,76 2p4 3P-3d' apo 2-1 
113,934 3 0,22 109,04 2p4 3P-3d' 3S 0 1-1 
113,823 1 35,12 14·'f ,03 2p5 apo_4s"' ap 2-2 
113,703 4 0,00 109,04 2p4 3P-3d' 3S0 2-1 
113,518 1 35,42 144,64 2p5 apo_3diV 3D 0-1 

113,414 2 35,31 144,63 2p5 apo_3diV SJ) 1-2 
113,217 2 35,12 144,62 2p5 apo_3diV 3J) 2-3 
111 ,496 2 0,22 111 ,41 2p4 3P-3d" apo 1-0 
111 ,467 2 0,22 111 ,44 2p4 3P-3d" apo 1-1 
1.11,419 2 0,22 111 ,49 2p4 3P-3d" apo 1-2 

111,247 2 0,00 111,44 2p4 3P-3d" apo 2-1 
f11 ,199 4 0,00 111 ,49 2p4 3P-3d" apo 2-2 
111 ,091 3 0,31 111,91 2p4 3P-3d" 3J)o 0-1 
111 ,031 3 0,22 '111,88 2p4 3P-3d" 3D 0 1-2 
110,939 2 0,22 111 ,44 2p4 3P-3d" apo 1-1 

110,859 4 0,00 111,83 2p4 3P-3d" 3D 0 2-3 
110,809 2 0,00 111 ,88 2p4 3P-3d" 3D 0 2-2 
110,121 0 0,31 112,89 2p4 3P-4s 3S0 0-1 
110,029 1 0,22 112,89 2p4 3P-4s 3S0 1-1 
109,812 2 0,00 112,89 2p4 3P-4s 38° 2-1 
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A., A 

109,174 
107,661 
104,432 
104,214 
104,182 
104,140 
104,100 
103,947 
103,904 
103,333 
102,079 
101,782 
101,671 
100,949 
99,788 
99,067 
99,025 
98,983 
98,872 
98,805 
98,636 
98,444 
98,406 
98,271 
98,235 
97 ,686 
97 ,606 
97 ,563 
97,439 
97,391 
96,159 
96,085 
96,019 
95,965 
95,909 
95,803 
95,592 
95,556 
94,793 
93,109 
92,641 
92,588 
92,428 
92,409 

I' 

0 
2 
2 
1 
1 

2 
2 
3 
4 
0 
2 
3 
3 
0 
1 

2 
2 
1 
1 
2 

2 
1 
1 
2 
1 

1 
2 
1 
2 
1 

0 
1 
2 
1 
1 

2 
0 
1 
0 
1 

0 
0 
0 
0 

9,63 
4,51 
4,51 
0,31 
0,31 
0,22 
0,22 
0,00 
0,00 

35,12 
4,51 
4,51 
4,51 
0,00 
0,00 
4,51 
4,51 
4,51 
0,31 
0,22 
0,00 
0,22 
0,22 
0,00 
0,00 
0,31 
0,22 
0,22 
0,00 
0,00 
0,31 
0,22 
0,31 
0,22 
0,00 

0,00 
4,51 
4,51 
0,00 
4,51 
0,00 
0,22 
0,00 
0,00 

123,21 
119,66 
123,21 
119,27 
119,31 
119,27 
119,32 
119,27 
119,32 
155,10 
125,96 
126,31 
126,45 
122,81 
124,24 
129,65 
129,71 
129,76 
125,70 
125,70 
125,70 
126,16 
126,20 
126,16 
126,20 
127,24 
127 ,24 
127,30 
127,24 
127,30 
129,24 
129,24 
129,41 
129,41 
129,27 
129,41 
134,20 
134,25 
130,79 
137 ,66 
133,82 
134,13 
134,13 
134,16 

Transition 

2p41S-4s" lpo 

2p4 1D-4s' 1D0 

2p41D-4s" 1P 0 

2p4 3P-4s' 3D0 

2p4 3P-4d 3D0 

2p4 3P-4s' 3D0 

2p4 3P-4d 3D0 

2p4 3P-4s' ano 
2p4 3P-4d 3D0 

2pli spo_5s"' ap 

2p41D-4d' lpo 

2p4 1D-4d' 1D 0 

2p4 1D-4d' 1r 
2p4 3P-4s" 3P 0 

2p4 3P-5s 3S0 

2p4 1D-4d" 1D 0 

2p41D-4d" 1P 0 

2p41D-4d" 1F 0 

2p4 3P-4d' sno 
2p4 3P-4d' 3D0 

2p4 3P-4d' sno 
2p4 3P-4d' 3P0 

2p4 3P-4d' 3P0 

2p4 3P-4d' 3P 0 

2p4 3P-4d' 3P 0 

2p4 3P-3p'" 3D 0 

2p4 3P-3p"' 3D 0 

2p4 3P-5d 3D0 

2p4 aP-3p"' ano 
2p4 3P-5d 3D0 

2p4 3P-4d" apo 
2p4 3P-4d" 3P0 

2p4 3P-4d" 3D0 

2p4 3P-4d" ano 
2p4 3P-4d" spo 
2p4 3P-4d" sno 
2p4 1D-5d' 1D0 

2p41D-5d' lpc 
2p4 3P-5s' 3D0 

2p4 1D-5d" 1D0 

2p4 3P-5d' ano 
2p4 3P-5d' 3P 0 

2p4 3P-5d' 3P0 

2p4 3P-5d' 3P0 

Mg VI, ground state 1s2 2s22p3 4Sg12 

Ionization potential 1507 520 cm-t; 186,898 eV 

J 

0-1 
2-2 
2-1 
0-1 
0-1 
1-1, 2 
1-2 
2-1, 2, 3 
2-3 
2-2 
2-1 
2-2 
2-3 
2-1, 2 
2-1 
2-2 
2-1 
2-3 
0-1 
1-1, 2 

2-1, 2, 3 
1-2 
1-0, 1 
2-2 
2-1 
0-1 
1-1, 2 
1-1 2 
2-1: 2, ;{ 
2-1, 2. 3 

0-1 
1-1 
0-1 
1-1, 2, ;{ 
2-2 
2-1, 2, :l 
2-2 
2-3 
:.!-1, 2, 3 
2-2 
2-1. 2, 3 
1-2 
2-2 
2-1 

I '--~~~-J_2_~i ____ ~r~sition ------'- ______ ·--J-------

403,315 
400,676 
399,289 
388,020 
387,787 
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8 
7 
6 
3 
2 

0,00 
0,00 
0,00 

10,27 
10,25 

30,74 
30,94 
31,05 
42,22 
42,22 



1.., Ao I EH' eV I E 8 , eV I Transition J 

349,155 10 6,72 42,22 2pa zDo-2p' zD 3/2-3/2, % 
314,676 4 10,27 49,67 2p3 zpo_2p' 2S 3/z-1/2 
314,554 3 10,25 49,67 2p3 zpo_2p4 2S 1/2-1/z 
293,124 4 10,27 52,56 2ps zpo_2p4 zp 3/z-% 
293,026 2 10,25 52,56 2p3 zpo_2p' zp 1/z-3/z 
291,458 2 10,27 52,80 2p3 zpo_2p4 zp 3/z-1/z 
291,348 3 10,25 52,80 2p3 zpo_2p' 2p 1/z-1/z 
288,652 0 6,72 49,67 2p3 2D0-2p' zs 3/z-1/z 
270,394 12 6,71 52,56 2p3 2D0-2p' 2p &fz-3/z 
268,986 10 6,72 52,80 2p3 2D0-2p' zp %-1/2 
137 ,814 0 52,56 142,53 2p4 2P-3s1V 2D 0 3/z-3/z• 5/2 
130,701 0 52,80 147,67 2p' 2P-3sv zpo 1/z-1/z 
130,630 1 52,80 147,71 2p' 2P-3sv 2po 1/z-% 
130,294 2 52,56 147,71 2p' 2P-3sv 2po 3/z-% 
126,488 1 49,67 147,67 2p' 2S-3sv zpo 1/z-1/z 
126,450 1 49,67 147,71 2p4 2S-3sv zpo 1/z-% 
125,600 4 31,05 129,76 2p4 4P-3s'" 48° 1/z-% 
125,459 3 30,94 129,76 2p4 4P-3s'" 48° %-3/2 
125,206 3 30,74 129,76 2p4 4P-3s'" 48° %-% 
123,590 1 42,22 142,53 2p' 2D-3/V 2Dc 
121,290 3 10,27 112,47 2p3 zpo_3s 2p 1/z, 3/z-1/z 
1.21 ,025 5 10,27 112,71 2p3 zpo_3s zp 1/z, 3/z-3/z 
117,527 1 42,22 147,71 2p' 2D-3sv zpo 5/2-% 
117,226 3 6,72 112,47 2p3 2Do-3s zp 3/2-1/2 
116,968 5 { 6,71 112,71 2p3 2Do-3s zp %-% 

10,27 116,24 2p3 zpo_3s' 2D 

114,725 0 31,05 139,11 2p4 4P-3/V 4D0 1/z-1/z, % 
114,624 0 30,94 139,11 2p4 4P-3iV 4D0 %-1/z• 3h 5/2 
114,412 0 30,74 139,11 2p4 4P-3iV 4D 0 Dfz-a~z, s~z, 7;2 
113,189 5 6,72 116,24 2p3 2D 0-3s' 2D 
111,864 4 0,00 110,83 2p3 'So-3s 4p %-1/2 
111 ,746 4 0,00 110,95 2p3 4S 0-3s 4P %-% 
111,552 5 0,00 111,14 2p3 'So-3s 'P 3/2-% 
111 ,199 4 10,27 121,77 2p3 2po_3s" 2S 3/z-1/2 
111 ,160 3 10,25 121,77 2p3 zpo_3s" 2S 1/z-1/z 
108,441 0 31,05 145,38 2p' 4P-3sv 4po 1/z-1/z, 3/z 
108,338 1 30,94 145,38 2p4 4P-3sV 4P 0 3/2-1/z• 3/z• 6/2 
108,148 1 30,74 145,38 2p4 4P-3s V 4P 0 5/2-3/2, 5/z 
108,114 2 31,05 145,72 2p4 4P-3d'" 4D0 1/z-% 
108,015 3 30,94 145,72 2p4 4P-3d'" 4D0 %-% 
107,820 4 30,74 145,72 2p4 4P-3d'" 4D0 6fz-7 /z 
105,502 3 42,22 159,73 2p4 2D-3d1V zr &fz-7/z 
105,410 2 42,22 159,84 2p4 2D-3d1V 2r 3/z-% 
104,597 5 10,27 128,79 2p3 zpo_3d 2p 1/z, 3/z-3/z 
104,519 3 10,27 128,87 2p8 zpo_3d zp 1/2, Sfz-1/z 
102,239 5 10,25 131,52 2p3 zpo_3d 2D 1/z-Sfz 
102,189 5 10,27 131,59 2p3 zpo_3d 2D %-% 
101,556 3 6,72 128,79 2p3 2D0-3d zp 3/z, %-3/z 
101,508 2 6,72 128,87 2pa zDo-3d zp Sfz-1/z 
100,904 4 6,72 129,58 2pa 2Do-3d zp 3/z-% 
100,702 5 6,71 129,83 2p3 2Do-3d zp &fz-7/2 
99,738 3 10,25 134,56 2p3 zpo -3d' 2D 1/2-3/2 
99,713 3 10,27 134,60 2p3 2po_3d' 2D 3/2-% 
99,333 4 6,72 131,52 2p3 2D0-3d 2D %~3/z 
99,279 4 6,71 131,59 2p3 2D0-3d 2D %-% 99,025 2 10,27 135,45 2p3 zpo_3d' zp 1/z, 3/z-1/z 
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"'· Ao r EH, eV I E 8, eV I TransiJion J 
I 

98,983 4 10,27 135,51 2p3 zpo_3d' 2p 1/2, 3/2-3/2 
98,508 3 10,27 136,12 2p3 zpo_3d' 2S 1/2, 3/2-1/2 
97,278 5 6,71 134,16 2p3 2D0-3d' 2F 6/z-7/z 
97 ,251 5 6,72 134,20 2p3 2Do-3d' 2p 3/z-6/z 
96,973 4 6,72 134,56 2p3 2D0-3d' 2D %-3/2 

96,939 4 6,71 134,60 2p8 2D0-3d' 2D Ojz-5/2 
96,903 0 31,05 158,99 2p4 4P-3diV 4p<~ 1/2-3/2 
96,857 1 30,94 158,94 2p4 4P-3iV 4P0 3/2-5/z 
96,797 1 30,94 159,02 2p4 4P-3diV 4po Sfz-1/z 
96,704 2 30,74 158,94 2p4 4P-3diV 4po 5J2-5J2 

96,670 2 30,74 158,99 2p4 'P-3diV 4po Sfz-3/2 
96,467 0 31,05 159,56 2p' 4P-3diV 'Do 1/2-1/2, 3/2 
96,388 1 30,94 159,56 2p4 4P-3diV 'DQ 3/2-1/2' 3/2• 512 
96,303 2 6,72 135,45 2p3 2D0-3d' 2p 3/2-1/2 
96,256 2 6,71 135,51 2p3 2D0-3d' 2p Sfz-3/z 

96,240 1 30,74 159,56 2p4 4P-3diV 'Do 6/2-312• 5 /2• 7 /2 
96,159 1 30,74 159,67 2p4 'P-3diV •so Ofz-3/2 
96,085 1 10,27 139,31 2p3 2po_3d" 2D 
95,803 2 6,72 136,12 2p3 2D0-3d' 2S 3/2-1/2 
95,675 3 0,00 129,58 2p3 4S0-3d 4D 3/2-3/2, 5/2 
95,637 3 0,00 129,63 2p3 4S0-3d 4D 3/2-1/2 
95,483 5 0,00 129,84 2p3 4S0-3d 4P 3J2-% 
95,421 4 0,00 129,93 2p3 4S0-3d 4P 3/2-3/2 
95,385 4 0,00 129,98 2p3 4S0-3d 4P 3/2-1/2 
93,493 3 6,72 139,31 2p3 2D 0-3d" 2D 

93,109 1 30,94 164,10 2p4 4P-4s"' 4S0 Sfz-3/2 
92,964 1 30,74 164,10 2p4 4P-4s"' 4S0 %-Sfz 
90,897 6 0,00 136,39 2pa 'So-3p"' 4p 3J2-lf2• 3'2' 5f2 
89,649 0 10,27 148,56 2p3 zpo_4s 2p 3Jz-3J2 
89,021 0 31,05 170,31 2p4 4P-4d"' 4D0 1/2-3/2 

88,952 2 30,94 170,31 2p4 4P-4d"' 4D0 3/2-6/2 
88,827 2 30,74 170,31 2p4 'P-4d"' 4D0 %-7/2 
87,406 0 6,71 148,56 2p3 zno-4s 2p %-3/2 
86,807 2 10,27 153,05 2p3 2po_4s' 2D 
85,622 3 6,71 151,51 2p3 2Do-3piV zp 6/z-7/2 

85,577 2 6,72 151,59 2ps 2Do-3piV zp 3/2-5/2 
85,153 0 10,27 155,86 2p3 zpo_4d 2D 3f2-s;2 
84,745 2 6,72 153,05 2p3 2D0-4s' 2D 
83,560 2 0,00 148,37 2p3 'So-4s 4p Sfz-% 
83,519 3 6,72 155,16 2p3 2D0-4d 2F 3/2-5/2 

83,403 4 6,71 155,36 2p3 2D0-4d 2F 6/2-7/2 
82,853 1 10,27 159,90 2p3 zpo_4d' 2D 
82,475 1 10,27 160,59 2p3 zpo_4d' 2S 1/2, 3/2-1/2 
82,238 2 30,74 181,49 2p4 4P-5d"' 4D0 %-7/2 
81,106 3 6,72 159,57 2p3 2D0-4d' 2F 

80,930 2 6,72 159,90 2pa 2D0-4d' 2D 
80,724 0 6,72 160,29 2ps 2Do-4d' 2p 
80,075 2 0,00 154,83 2p3 4S0-4d 4D 3/2-3/2, 5/2 
80,032 2 0,00 154,91 2p3 4S0-4d 4D 3/2-1/2 
79,857 4 0,00 155,25 2p3 'So-4d 'P 3/2-5/z 

79,830 4 0,00 155,30 2p3 4S0-4d 4P 8/z-3/z 
79,817 2 0,00 155,33 2p3 4S0-4d 4P a;2_lf2 
78,239 0 6,72 165,17 2pa 2D0-4d" 2D 
77,511 1 6,72 166,66 2p3 2D0-5d 2F 8/2-6/z 
77,405 2 6,71 166,88 2p3 2D 0-5d 2F Ojz-7/2 
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1.., Ao I EH, eV I Es, eV I Transition J 

76,908 0 10,27 171,47 2pa 2po_5d' 2D 
75,890 0 0,00 163,36 2p3 4Sa-5s 4p 3/2-% 
75,834 2 0,00 163,48 2p3 4So-5s 4p 3/2-5/2 
75,334 1 6,72 171,28 2pa 2Do-5d' 2p %-6/2 
75,248 1 6,72 171,47 2p3 2D 0-5d' 2D 

74,574 2 0,00 166,25 2pa 4So-4p"' 4p 3/2-1/2• 3/2• 5/a 
74,461 0 0,00 166,50 2p3 4S 0-5d 4D 3/2-3/2, 6/z 
74,319 3 0,00 166,82 2p3 4So-5d 4p 3/2-Sfz 
72,430 1 0,00 171 ,17 2p3 4So-6s 4p %-% 

Unclassified Lines of Magnesium 

1..,A I 
Expected 

1.., A I 
Expected 

assignment assignment 

106,453 2 93,650 2 
105,066 5 88,016 2 
102,906 3 86,440 2 
100,597 2 86,417 2 
100,545 2 79,880 2 
99,610 2 75,666 3 
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ALUMINUM, Z = 13 

AI I, ground state 1s2 2s2 2p6 3s2 3p 2 p~12 

Ionization potential 48 279,16 cm-1; 5,985 eV 

:>..,A I EH' eV E 8, eV I Transition J 

21163,75 13 4,09 4,67 4p 2P0-5s 2S 3/2-1/2 
21093,04 12 4,09 4,67 4p 2P0-5s 2S 1/2-1/2 
19721,33 18 4,99 5,62 5p 2P0-7d 2D 3/2-6/2 
17699,09 13 4,67 5,37 5s 2S-6p 2P0 1/2-3/2 
16763,36 9 4,09 4,83 4p 2P0-4d 2D %-3/2 
16750,56 12 4,09 4,83 4p 2P 0-4d 2D 3/2-6/2 
16718,96 11 4,09 4,83 4p 2P0 -4d 2D 1/2-3/2 
13150,76 14 3,14 4,09 4s 2S-4p 2P 0 1/2-1/2 
13123,41 15 3,14 4,09 4s 2S-4p 2P0 1/2-% 
12757,26 4 4,02 4,99 3d 2D-5p 2P 0 %-1/2 
12749,83 21 4,02 4,99 3d 2D-5p 2P0 6J2-% 
12747,65 2 4,02 4,99 3d 2D-5p 2P 0 %-3/2 
11254,881 15 4,02 5,12 3d 2D-4j 2r 5/2-7/2 
11253,190 '14 4,02 5,12 3d 2D-4j 2r 3/2-6/2 
10891,733 11 4,09 5,22 4p 2P0 -6s 2S 3/2-1/2 
10872,975 10 4,09 5,22 4p 2P0 -6s 2S 1/2-1/2 
10786,770 4 4,09 5,24 4p 2P0 -5d 2D 3/2-3/2 
10782,045 9 4,09 5,24 4p 2P0 -5d 2D 3/2-% 
10768,364 8 4,09 5,24 4p 2P"-5d 2D 1/2-% 
9172,14 4 4,02 5,37 3d 2D-6p 2P 0 3J2-lj2 

9170,86 5 4,02 5,37 3d 2D-6p 2P0 6J2-% 
9163,261 2 7,03 8,39 3p2 2P-3d 2D 0 3/2-% 
9139,950 6 7,03 8,39 3p2 2P-3d 2D0 3/2-% 
9089,906 5 7,02 8,39 3p2 2P-3d 2D 0 1/2-% 
8925,504 4 4,09 5,48 4p 2P 0-6d 2D 3/2-3/2 
8923,555 9 4,09 5,48 4p 2P0 -6d 2D 3/2-% 
8912,900 7 4,09 5,48 4p 2P0-6d 2D 1/2-3/2 
8841,277 10 4,09 5,49 4p 2 P0-7s 2S 3/2-1/2 
8828,909 8 4,09 5,49 4p 2P0-7s 2S 1/2-1/2 
8773,896 14 4,02 5,43 3d 2fl-5/ 2po %-7/2 
8772,866 13 4,02 5,43 3d 2D-5j 2r 3/2-% 
8076,298 2 4,09 5,62 4p 2P0-7d 2D 3/2-3/2 

8075,353 8 4,09 5,62 4p 2P0-7d 2D 3/2-% 
8065,968 6 4,09 5,62 4p 2P 0-7d 2D 1/2-% 
8003,186 7 4,09 5,64 4p 2P0 -8s 28 3/2-1/2 
7993,048 5 4,09 5,64 4p 2P0-8s 2S 1/2-1/2 
7836,134 12 4,02 5,60 3d 2D-6f 2po %-o/2' 7j2 
7835,309 11 4,02 5,60 3d 2D-6f 2r 3/2-5/2• 7/z 
7615,339 1 4,09 5,71 4p 2P0 -8d 2D 3J2-% 
7614,820 7 4,09 5,71 4p 2P 0 -8d 2D %-6/2 

7606,159 5 4,09 5,71 4p 2P0 -8d 2D 1/2-% 
7563,214 3 4,09 5,72 4p 2po_9s 2S 3/2-1/2 
7554,162 1 4,09 5,72 4p 2po_9s 2S 1/2-1/2 
7362,297 9 4,02 5,70 3d 2D-7j 2po %-% 
7361,568 8 4,02 5,70 3d 2D~7t 2po 3/2-% 
7084,644 6 4,02 5,77 3d 2D-8f 2r 5/2-6/2 

7083,968 5 4,02 5,77 3d 2D-8j 2F 0 3J2-% 
6698,673 11 3,14 4,99 4s 2S-5p 2P0 1/2-1/2 

6696,023 13 3,14 4,99 4s 2S-5p 2P0 1/2-3/2 

5557,948 8 3,14 5,37 4s 2S-6p 2P0 1/2-1/2 

5557,063 10 3,14 5,37 4s 2S-6p 2P0 1/2-3/2 
5107,943 4 3,14 5,57 4s 2S-7p 2P" 1/2-1/2 
5107,520 6 3,14 5,57 4s 2S-7p 2P" 1/2-3/2 
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)., .A I EH, eV I E 8, eV I Transition J 

3961,5200 26 0,01 3,14 3p 2P 0-4s 28 %-1/2 
3944,0058 24 0,00 3,14 3p 2P 0-4s 28 1/2-1/2 
3935,677 4 5,24 8,39 5d 2D-3d 2D0 3J2-3J2 
3931,996 5 5,24 8,39 5d 2D-3d 2D0 6/2-% 
3482,628 5 4,83 8,39 4d 2D-3d 2D0 3/2-3/2 
3479,806 5 4,83 8,39 4d 2D-3d 2D0 5/2-% 
3458,216 6 0,01 3,60 3p 2po_3p2 'P 3/2-1/2 
3452,657 2 0,01 3,60 3p 2po_3p2 4p 3/2-% 
3444,865 6 0,00 3,60 3p 2po_3p2 4p 1/2-1/2 
3443,640 9 0,01 3,61 3p 2po_3p2 4p 3/2-5/2 
3439,347 6 0,00 3,60 3p 2p0_3p2 4p 1/2-3/2 
3092,8386 20 0,01 4,02 3p 2P9-3d 2D 3/2-Sfz 
3092,7099 26 0,01 4,02 3p 2P0~3d 2D 3/2-% 
3082,1529 24 0,00 4,02 3p 2P 0-3d 2D 1/2-3/2 
3066,145 5 3,61 7,66 3p2 4P-4s 4po %-3/2 
3064,290 7 3,60 7,65 3p2 4P-4s 4P0 a;2_1j2 
3059,924 4 3,60 7,65 3p2 4P-4s 4P0 1/2-1/2 
3059,029 4 3,60 7,66 3p2 4P-4s 'Po 3/2-3/2 
3057,144 14 3,61 7,67 3p2 4P-4s 4P0 5J2-6fz 
3054,679 5 3,60 7,66 3p2 4P-4s 4po 1J2-3J2 
3050,073 13 3,60 7,67 3p2 4P-4s 4P0 3/2-% 
2913,267 3 5,24 9,49 5d 2D-4d 2P 0 %-% 
2902,258 2 5,48 9,75 6d 2D-6s 2P 0 3/2-% 
2894,228 3 5,48 9,76 6d 2D-6s 2P 0 6J2-7J2 
2840,205 2 4,02 8,39 3d 2D-3d 2D0 %-% 
2840,099 7 4,02 8,39 3d 2D-3d 2D0 3/2-3/2 
2837,963 7 4,02 8,39 3d 2D-3d 2D0 6Jz-6Jz 
2837 ,856 2 4,02 8,39 3d 2D-3d 2D0 %-5/2 
2748,065 3 5,24 9,75 5d 2D-6s 2P 0 3/2-5/2 
2740,980 4 5,24 9,76 5d 2D-6s 2P 0 6fz-7 /2 
2660,386 12 0,01 4,67 3p 2P0-5s 28 %-1/2 
2657,406 3 4,83 9,49 4d 2D-4d 2P 0 6Jz-5J2 
2652,475 12 0,00 4,67 3p 2P 0-5s 28 1J2-1J2 
2575,397 8 0,01 4,83 3p 2P0-4d 2D %-% 
2575,095 10 0,01 4,83 3p 2P0-4d 2D 3J2-6J2 
2567,983 10 0,00 4,83 3p 2P0-4d 2D 1J2-3j2 
2519,514 1 4,83 9,75 4d 2D-6s 2P 0 %-% 
2519,222 4 4,83 9,75 4d 2D-6s 2P 0 3/2-5/2 
2513,305 5 4,83 9,76 4d 2D-6s 2P0 6J2-7J2 
2378,395 7 0,01 5,22 3p 2P0-6s 28 3/2-1/2 
2374,496 4 3,61 8,83 3p2 4P-3d 4D0 5/2-3/2 
2373,571 8 3,61 8,83 3p2 4P-3d 4D0 5J2-5J2 
2373,351 15 0,01 5,24 3p 2P0-5d 2D 3/2-3/2 
2373,122 7 0,01 5,24 3p 2P0-5d 2D %-% 
2372,070 5 0,00 5,22 3p 2P0-6s 28 1/2-1/2 
2372,070 10 3,61 8,84 3p2 4P-3d 'Do 5J2-7J2 
2370,726 6 3,60 8,83 3p2 4P-3d 4D0 3/2-1/2 
2370,225 9 3,60 8,83 3p2 4P-3d 4D0 3/2-3/2 
2369,304 10 3,60 8,83 3p2 4P-3d 4D 0 3/2-5/2 
2368,112 8 3,60 8,83 3p2 4 P-3d 4D0 1/2-1/2 
2367,611 8 3,60 8,83 3p2 4P-3d 4D0 1/2-3/2 
2367 ,053 6 0,00 5,24 3p 2P0-5d 2D 1/2-3/2 
2321,562 9 3,61 8,95 3p2 4P-3d 4P0 6Jz-5J2 
2319,057 5 3,61 8,96 3p2 4P-3d 4P0 %-% 
2317,482 7 3,60 8,95 3p2 4P-3d 'Po 3/2-5/2 
2314,983 4 3,60 8,96 3p2 4P-3d 4P0 3J2-3J2 
2313,526 6 3,60 8,96 3p2 4P-3d 4P0 3/2-1/2 
2312,491 5 3,60 8,96 3p2 4P-3d 4P0 1/2-3/2 
2311,035 4 3,60 8,96 3p2 4P-3d 4P0 1/2-1 /2 
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~.A I Eu, eV I E 8 , eV Transition J 

2269,222 1 0,01 5,48 3p 2P0-6d 2D 3,2_3,2 
2269,096 7 0,01 5,48 3p 2P"-6d 2D 3,2_5,2 
2266,014 3 4,02 9,49 3d 2D-4d 2P 0 "'z-5/2 
2263,738 1 0,01 5,49 3p 2P0-1s 28 Sfz-1/2 
2263,463 7 0,00 5,48 3p 2P 0-6d 2D 1,2_3,2 
2258,008 1 0,00 5,49 3p 2P 0-7s 28 1/z-1/2 
2210.060 2 0,01 5,62 3p 2 P0-7d 2D 3/2-3/2' 5/2 
2204,668 1 0,00 5,62 3p 2P 0-7d 2D 1,2_3,2 
2204,619 1 0,01 5,64 3p 2P"-8s 2S 3,2_1,2 
2199,183 1 0,00 5,64 3p 2P 0-8s 28 1,2_1,2 
2180,996 8 3,14 8,82 4s 2S-3d 2P 0 1/2-% 
2177,396 6 3,14 8,83 .4s 2S-3d 2P 0 1,2_1,2 
2174,071 2 0,01 5,71 3p 2P 0-8d 2D 3/2-3/2' 5/2 
2168,826 2 0,00 5,71 3p 2P 0-8d 2D 1,2_3,2 
2164,915 2 4,02 9,75 3d 2D-6s 2P 0 3/2-~ 
2160,388 3 4,02 9,76 3d 2D-6s 2P 0 5/2-tl 
2150,699 5 0,01 5,78 3p 2P 0-9d 2D 3,2_6,2 
2145,555 3 0,00 5,78 3p 2P 0-9d 2D 1,2_3,2 
2134,733 2 0,01 5,82 3p 2P"-10d 2D 3,2_5,2 
2129,663 1 0,00 5,82 3p 2P 0 -10d 2D 1,2_3,2 
2123,362 1 0,01 5,85 3p 2P 0-11d 2D 3,2_5,2 
1769,140 4 0,01 7,02 3p zpo-3p2 2p %-1/2 
1766,385 4 0,01 7,03 3p zpo_3p2 zp 3,2_3,2 
1765,636 4 0,00 7,02 3p 2pP_3p2 2p 1/2-1/2 
1762,899 2 0,00 7,03 3p zpo_3p2 2p 1/2-3/2 

AI II, ground state 1s2 2s2 2p6 3s2 18 0 

Ionization potential 151860,4 cm-t; 18,827 eV 

~.A I EB, eV I E 8 , eV I Transition J 

10107,19 4 11,85 13,07 3d 3D-4p 3P~ 2-1 
10077,32 1 11,85 13,07 3d 3D-4p 3P 0 2-2 
10076,29 6 11,85 13,07 3d 3D-4p 3P 0 3-2 
9331,979 ~ } 15,31 16,64 4j 1FP-5g 1a 3-4 9331,546 
9290,747 5 15,30 16,64 4/ 3FP-5g 3a 4-3, 4, 5 
9290,649 6 15,30 16,64 4/ 3FP-5g sa 4-3, 4 
9288,550 2 15,30 16,64 4/ apo_5g sa 3-3,4 
9288,145 3 15,30 16,64 4/ 3FP-5g sa 3-3, 4 
9286,794 : } 15,30 16,64 4/ SPf>-5g 3a 2-3 9286,578 
9249,41 1 16,64 17,98 5g 1G-8h 1H0 4-5 
8858,39 1 16,57 17,97 5/ 1FP-8g 1a 3-4 
8680,31 3 16,54 17,97 5/ 3r-8g sa 4-3, 4, 5 
8675,~8 1 16,54 17,97 5/ SFP-8g sa 3-3, 4 
8674,92 2 16,54 17,97 5/ 3r-8g 3a 3-3,4 
8671,28 1 16,54 17,97 5/ spo_8g sa 2-3 
8640,7 8 11,82 13,26 4s1S-4p 1po 0-1 
8363,52 8 15,06 16,54 4d 3D-5j 3F9 1-2 
8363,30 1 15,06 16,54 4d 3D-5j 3FP 2-2 
8359,57 9 15,06 16,54 4d sD-5/ 3Fg 2-3 
8359,23 1 15,06 16,54 4d 3D-5f 3F0 3-3 
8354,35 10 15,06 16,54 4d 3D-5j 3F0 3-4 
8160,15 3 16,64 18,15 5g 1G-9h 1H0 4-5 
8119,72 1,5 16,47 17,99 5d 3D-8f spo 3-4 
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"· A I EH, eV I iE8 , eV I Transition J 

7823,72 2 15,58 17,17 5p ap0 -7s as 2-1 
7815,83 1 15,58 17,17 5p ap 0-7s as 1-1 
7635,33 2 15,58 17,21 5p ap 0 -6d an 2-1, 2, 3 
7627 ,85 1 15,58 17,21 5p ap0 -6d 3D 1-1, 2 
7471,37 1 13,65 15,31 3d 1D-4j 1F9 2-3 
7449,12 5 15,60 17,27 5p 1P0 -6d 1D 1-2 
7063,624 3 11,32 13,07 4s 3S-4p 3P 0 1-0 
7056,56 4 11,32 13,07 4s as-4p apo 1-1 
7042,056 5 11,32 13,08 4s 3S-4p apo 1-2 
6919,96 1 13,26 15,05 4p 1P 0-5s 1S 1-0 
6917,93 1 15,47 17,26 4d 1D-6j 1po 2-3 
6837,094 3 13,07 14,89 4p 3P0 -5s as 2-1 
6823,382 2 13,07 14,89 4p 3P0 -5s as 1-1 
6816,827 1 13,07 14,89 4p ap9-5s as 0-1 
6335,70 5 13,65 15,60 3d 1D-5p 1P 0 2-1 
6243,347 10 13,07 15,06 4p ap 0-4d an 2-3 
6231,759 7 13,07 15,06 4p ap0-4d an 1-2 
6226,193 5 13,07 15,06 4p ap 0-4d an 0-1 
6201,70 

1g } 15,31 17,31 4j 1F0-6g 1G 3-4 6201 ,52 
6183,42 10 15,30 17,30 4/ apo-6g ac 4-3,4, 5 
6182,45 7 15,30 17,30 4/ ar-6g ac 3-3, 4 
6182,28 8 15,30 17,30 4tar-6g ac 3-3,4 
6181,68 6 15,30 17,30 4/ apo-6g ac 2-3 
6181,57 5 15,30 17,30 4/ apo-6g ac 2-3 
6073,17 3 15,59 17,63 5p apo-8s as 2-1 
6068,37 1 15,58 17,63 5p apo-8s as 1-1 
6066,40 2 15,58 17,63 5p apo-8s as 0-1 
6061,06 6 15,60 17,65 5p 1P 0-8s 1S 1-0 
6006,38 10 15,58 17,65 5p ap9-7d an 2-1, 2, 3 
6001,81 4 15,58 17,65 5p apo_7d 3D 1-1, 2 
6001,18 1 16,46 18,56 6s 1S-15p 1Pg 0-1 
5999,83 2 15,58 17,65 5p 3P 0-7d 3D 0-1 
5972,05 5 15,60 17,68 5p 1P 0-7d 1D 1-2 
5867,81 3 15,06 17,17 4d 3D-6j 3Fg 1-2 
5861,53 7 15,06 17,18 4d 3D-6j apo 2-3 
5853,62 5 15,06 17,19 4d 3D-6j 3F0 3-4 
5613,19 3 15,47 17,68 4d 1D-7j 1F9 2-3 
5593,23 10 13,26 15,47 4p 1P 0 -4d 1D 1-2 
5502,88 3 15,47 17,72 4d 1D-8p 1P 0 2-1 
5388,48 1 15,05 17,35 5s 1S-7p 1P 0 0-1 
5371,84 1 15,06 17,37 4d 3D-7p apo 2, 3-1, 2 
5324,61 4 15,60 17,93 5p lpo_9slS 1-0 
5316,o7 7 15,58 17,92 5p 3P 0-9s 3S 2-1 
5312,32 5 15,58 17,92 5p apo_9s as 1-1 
5310,76 2 15,58- 17,92 5p ap 0-9s 3S 0-1 
5285,85 6 15,60 17,95 5p 1P 0-8d 1D 1-2 
5283,77 8 15,58 17,93 5p 3P 0 -8d 3D 2-1' 2, 3 
5280,21 6 15,58 17,93 5p ap 0-8d an 1-1, 2 
5278,62 3 15,58 17,93 5p 3P 0-8d 3D 0-1 

5277,68 2 15,30 17,65 4/ ar-7d an 4-3 
5276,81 2 15,30 17,65 4/ ar-7d an 3-2, 3 
5276,42 2 15,30 17,65 4/ 3r-7d 3D 2-1, 2, 3 
5158,187 1 15,31 17,71 4j 1r-7g 1G 3-4 
5145,654 1,5 15,30 17,71 4/ spo_7g ac 4-3, 4, 5 
5144,998 1 15,30 17,71 4/ 3FP-7g ac 3-3, 4 
5100,34 1 15,06 17,49 4d 3D-3d 3F0 1-2 
5093,65 2 15,06 17,49 4d aD-3d apo 2-3 
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,.. ,A I EH, eV I E 8, eV Transition J 

5085,02 4 15,06 17,50 4d 3D-3d apo 3-4 
5000,97 3 15,47 17,95 4d 1D-8f 1F0 2-3 

4962,10 3 15,47 17,97 4d 1D-9p 1P 0 2-1 
4918,98 3 15,60 18,12 5p 1 P0-10s 1S 1-0 
4902,77 5 15,58 18,11 5p ap 0-10s as 2-1 
4899,64 3 15,58 18,11 5p ap 0 -10s as 1-1 
4898,76 5 15,60 18,13 5p 1P 0-9d 1D 1-2 

4898,52 2 15,58 18,11 5p apo_10s as 0-1 
4666,8 11 15,60 18,26 5p 1P0 -11s 1S 1-0 
4663,054 10 10,60 13,26 3p2lfl-4p 1po 2-1 
4650,646 ~·5 } 15,31 17,97 4t 1r-8g 1G 3-4 4650,544 

4648,62 1 15,47 18,14 4d 1D-10p 1P" 2-1 
4640,384 3,5 } 15,30 17,97 4/ ar-8g aG 4-3, 4, 5 
4640,362 4 
4639,833 1,5 } 15,30 17,97 4/ ape_8g aG 3-3,4 4639,725 2 

4639,384 1 •15,30 17,97 4/ ape-8g aG 2-3 
4635,7 1 15,58 18,26 5p ap 0 -10d an 2-1' 2, 3 
4629,7 1 15,05 17,72 5s 1S-8p 1P 0 0-1 
4609,7 1 15,06 17,75 4d aD-8p apo 1, 2, 3-0, 1, 2 
4589,75 4 15,06 17,76 4d aD-7/ apo 1-2 

4589,689 1 15,06 17,76 4d an-7tape 2-2 
4588,194 5 15,06 17,76 4d an-7tape 2-3 
4585,82 6 15,06 17,76 4claD-7f spo 3-4 
4447,8 3 15,47 18,26 4d 1D-11p 1P 0 2-1 
4356,807 ~·5 } 15,31 18,15 4flpe_9glG 3-4 4356,711 
4347,802 2·5 } 15,30 18,15 4/ spe_9g 3G 4-3, 4, 5 
4347,785 
4347,316 ~·5 } 15,30 18,15 4/ spe_9g aG 3-3,4 4347,223 

4346,918 1 15,30 18,15 4/ spe_9g aG 2-3 
4307 ,20 3 15,47 18,35 4d 1D-4s 1P 0 2-1 
4240,75 3 15,05 17,97 5s 1S-9p 1P 0 0-1 
4227,982 4 15,06 17,99 4d aD-8/ apo 1-2 
4227 ,923 1,5 15,06 17,99 4d Sfl-8/ ape 2-2 

4227,493 5 15,06 17,99 4d aD-8/ ape 2-3 
4227,406 2 15,06 17,99 4d 3D-8f ape 3-3 
4226,812 6 15,06 17,99 4d 3D-8f ape 3-4 
4202,40 2 15,47 18,42 4cl 1D-12p 1P0 2-1 
4168,424 1 15,31 18,28 4/ 1r'-10g 1G 3-4 

4160,263 3 15,30 18,28 4! spe_10g 3G 4-3, 4, 5 
4160,239 2,5 15,30 18,28 4/ spe_10g 3G 4-3, 4, 5 
4159,809 1 15,30 18,28 4/ spe_10g aG 3-3,4 
4159,725 1,5 15,30 18,28 4/ spe_10g 3G 3-3,4 
4159,450 1 15,30 18,28 4/ ar-10g 3G 2-3 

4026,5 5 13,65 16,73 3d 1D-6p 1P 0 2-1 
4009,58 1 15,05 18,14 5s 1S-10p 1P0 0-1 
3996,381 3 15,06 18,16 4d 3D-9j 3r 1-2 
3996,159 4 15,06 18,16 4d Sfl-9/ spo 2-3 
3996,075 1 15,06 18,16 4d 3D-9/ 3F0 3-3 

3995,86 5 15,06 18,16 4d an-9t spo 3-4 
3900,680 10 7,42 10,60 3p lpo_3p21D 1-2 
3866,160 2 13,26 16,46 4p 1P 0-6s 1S 1-0 
3859,33 3 15,05 18,26 5s 1S-11p 1P 0 0-1 
3842,317 1 15,06 18,29 4d aD-10/ 3F9 1-2 
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71., .A I EH, eV I E8 , eV I Transition J 

3842,213 2 15,06 18,29 4d 3D-10/ ape 2-3 
3842,037 3 15,06 18,29 4d 3D-10f ap<> 3-4 
3753,10 1 15,05 18,35 5s 1S-4s 1P 0 0-1 
3738,003 3 13,08 16,39 4p 3P 0-6s 3S 2-1 
3734,567 1 15,06 18,37 4d 3D-11/ ape 3-4 
3733,910 2 13,o7 16,39 4p 3P0-6s 3S 1-1 
3731,950 1 13,07 16,39 4p 3P 0-6s as 0-1 
3703,217 4 13,26 16,60 4p 1P0-5d 1D 1-2 
3655,00 8 13,08 16,47 4p 3P0-5d 3D 2-3 
3654,979 4 13,08 16,47 4p 8P0 -5d 3D 2-1, 2 
3651,090 4 13,07 16,47 4p ap 0-5d 3D 1-1, 2 
3651,064 6 13,07 16,47 4p 3P 0-5d an 1-1, 2 
3649,221 Ls } 13,07 16,47 4p 3P0-5d 3D 0-1 3649,182 
3597 ,50 2 15,06 18,51 4d 3D-13f ape 3-2, 3, 4 
3587,441 7 11,85 15,30 3d 3D-4j 3P0 1-2 
3587 ,327 2 11,85 15,30 3d 3D-4j ape 2-2 
3587,176 1 11,85 15,30 3d 3D-4j 3pe 3-2 
3587 ,057 8 11,85 15,30 3d aD-4/ ape 2-3 
3586,908 3,5 11,85 15,30 3d 3D-4f ape 3-3 
3586,692 2 11,85 15,30 3d 3D-4jape 2-4 
3586,546 9 11,85 15,30 3d 3D-4j ape 3-4 
3552,00 1 15,06 18,55 4d 3D-14f apo 3-2, 3, 4 
3428,916 6 13,65 17,26 3d 1D-6j 1P0 2-3 
3351,456 3 13,65 17,35 3d 1D-7p 1P 0 2-1 
3315,614 1 11,85 15,58 3d 8D-5p 8P0 1-0 
3314,889 2 11,85 15,58 3daD-5p apo 2-1 
3313,351 3 11,85 15,58 3d 3D-5p apo 3-2 
3275,776 4 11,82 15,60 4s 1S-5p 1P 0 0-1 
3135,875 5 13,26 17,21 4p 1P0-7s 1S 1-0 
3088,523 3 13,26 17,27 4p 1P0-6d 1D 1-2 
3074,665 6 13,65 17,68 3d 1D-7j 1pe 2-3 
3041,278 6 13,65 17,72 3d 1D-8p 1P 0 2-1 
3026,762 1,5 13,08 17,17 4p 3P 0-7s 3S 2-1 
3024,074 1 13,07 17,17 4p ap0-7s 3S 1-1 
3001,82 3 
2998,174 2 13,08 17,21 4p 8P0-6d an 2-1' 2, 3 
2995,524 1,5 13,07 17,21 4p 8P0-6d 3D 1-1, 2 
2994,280 1 13,07 17,21 4p 8P0-6d 3D 0-1 
2924,52 3 
2903,19 1 11,32 15,58 4s 3S-5p apo 1-1 
2902,08 2 11,32 15,58 4s as-5p 3P 0 1-2 
2884,20 4 
2881,463 4 13,65 17,95 3d 1D-8j 1pe 2-3 
2868,52 9 13,65 17,97 3d 1D-9p 1P 0 2-1 

2820,632 1 13,26 17,65 4p 1P0-8s 1S 1-0 
2816,179 20 7,42 11,82 3p 1P0-4s 1S 1-0 
2805,65 4 
2762,460 2 13,65 18,13 3d 1D-9/ 1pe 2-3 
2760,852 1 13,65 18,14 3d 1D-10p 1P0 2-1 

2723,091 2 13,08 17,63 4p apo_8s as 2-1 
2720,918 1 13,07 17,63 4p 3P0-8s 3S 1-1 
2709,582 1,5 13,08 17,65 4p 3P 0-7d 3D 2-1, 2, 3 
2688,728 2 13,65 18,26 3d 1D-11p 1P0 2-1 
2683,280 3 13,65 18,27 3d 1D-10jlpo 2-3 

2669,166 10 0,00 4,64 3s2 lS-3p apo 0-1 
2650,10 4 13,26 17,93 4p lpo_9slS 1-0 
2640,36 3 13,26 17,95 4p 1P0-8d 1D 1-2 
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A, A I EH, eV EB' eV j Transition J 

2638,695 3 11,85 16,54 3d 3D-5f spa 1-2 
2638,263 4 11,85 16,54 3d 3D-5f 3F0 2-3 
2637 ,696 5 11,85 16,54 3d aD-5/ ape 3-4 
2636,725 6 13,65 18,35 3d 1D-4s 1P 0 2-1 
2635,17 1 10,60 15,30 3p2 lD-4/ apo 2-2 
2635,03 3 10,60 15,30 3p2 lD-4/ apo 2-3 
2631,553 7 10,60 15,31 3p21D-4/ lpe 2-3 
2627,68 7 13,65 18,37 3d 1D-11/ 1pe 2-3 
2597,18 6 13,65 18,42 3d 1D-12p 1P 0 2-1 
2586,95 6 13,65 18,44 3d 1D-12f 1pe 2-3 
2565,68 4 13,65 18,48 3d 1D-13p 1P 0 2-1 
2559,614 3 13,08 17,92 4p apo_9s as 2-1 
2557,71 5 13,07 17,92 4p apo_9s as 1-1 
2556,78 3 13,07 17,92 4p apo_9s as 0-1 
2556,01 4 13,65 18,50 4d 1D-13/ 1pe 2-3 
2552,12 5 13,08 17,93 4p ap0-8d an 2-1, 2, 3 
2550,23 3 13,07 17,93 4p apo_8d an 1-1, 2 
2549,30 1,5 13,07 17,93 4p apo_8d an 0-1 
2545,60 6 13,26 18,12 4p 1P 0-10s 1S 1-0 
2540,70 1 13,65 18,53 3d 1D-14p 1P 0 2-1 
2540,12 4 13,26 18,13 4p 1po_9d1D 1-2 
2533,16 1 11,85 16,74 3d3 D-6p apo 2-1 
2532,655 2 11,85 16,74 3d 3D-6p 3P 0 3-2 
2532,10 3 13,65 18,54 3d 1D-14/ 1pe 2-3 
2526,477 1 11,82 16,73 4s 1S-6p 1P 0 0-1 
2520,64 2 13,65 18,57 3d 1D-15p 1P 0 2-1 
2513,15 1 13,65 18,58 3d 1D-15f 1F 0 2-3 
2504,25 1 13,65 18,60 3d 1D-16p 1P 0 2-1 
2497,85 2 13,65 18,61 3d lfl-16/ lpe 2-3 
2485,35 1 13,65 18,63 3d 1D-11f 1po 2-3 
2476,30 4 13,26 18,26 4p 1P 0-11s 1S 1-0 
2475,260 4 10,60 15,60 3p2 1D-5p 1po 2-1 
2472,95 1 13,26 18,27 4p 1P 0-10d 1D 1-2 
2459,82 4 13,08 18,11 4p ap 0-10s as 2-1 
2458,05 2 13,07 18,11 4p 3P 0-10s as 1-1 
2457,20 1 13,07 18,11 4p ap 0 -10s as 0-1 
2455,22 2 13,08 18,12 4p apo-9d an 2-1 ,2, 3 
2453,47 1 13,07 18,12 4p apo_9d 3D 1-1, 2 
2427,70 3 13,26 18,36 4p 1P0-12s 1S 1-0 
2393,835 2 13,08 18,25 4p ap0 -11s 3S 2-1 
2392,15 4 13,07 18,25 4p ap0-11s 3S 1-1 
2391,35 1 13,07 18,25 4p ap0-11s 3S 0-1 
2390,755 2 13,07 18,26 4p 3P 0-10d an 2-1, 2, 3 
2389,08 1 13,07 18,26 4p ap0 -10d 3D 1-1, 2 
2365,49 1,5 13,26 18,49 4p 1P 0-14s 1S 1-0 
2350,20 4 
2347 ,54 2,5 13,08 18,36 4p ap0 -12s 3S 2-1 

2345,92 1,5 13,07 18,36 4p 3P0 -12s 3S 1-1 
2344,69 1 13,26 18,54 4p 1P 0-15s 1S 1-0 
2326,498 2 11,85 17,17 3d 3D-6f ape 1-2 
2325,497 3 11,85 17,18 3d 3D-6f apo 2-3 
2324,20 4 11,85 17,18 3d 3D-6f 3F 0 3-4 
2313,77 1 13,08 18,43 4p 3P 0-13s 3S 2-1 
2285,52 2 11,32 16,74 4s as-6p apo 1-1 
2285,17 3 11,32 16,74 4s as-6p apo 1-2 
2243,05 4 11,82 17,35 4s 1S-1p 1P 0 0-1 
2194,251 1 11,85 17,49 3d 3D-3d spe 2-3 

266 



J., A I Ea, eV I E8 , eV I Transition J 

2192,607 1,5 11,85 17,50 3d 3D-3dsr 3-4 
2099,68 5 11,82 17,72 4s 1S-8p 1Pg 0-1 
2095,2 5 11,85 17,76 3d 3D-1f 3F0 1-2 
2094,8 5,5 11,85 17,76 3d 3D-1f ape 2-3 
2094,3 6 11,85 17,76 3d Sfl-7/ 3pP 3-4 
2087 ,0 5 4,66 10,60 3p spo_3p2 lD 2-2 
2081,5 2 4,64 10,60 3p apo_3p2 lD 1-2 
2073,8 3 10,60 16,57 3p21D-5tlr 2-3 
2047,72 1 11,32 
2039,93 3 

17,37 4s 3S-7p 3P0 1-0, 1 

2022,14 2 10,60 16,73 3p2 1D-6p lpo 2-1 
2016,09 1 11,85 17,99 3d 3D-8t 3r 1 ' 2' 3-2' 3 ' 4 1990,53 7 7,42 13,65 3p 1P0 -3d 1D 1-2 
1965,23 4 11,69 18,00 3p2 3P-3d 3D0 2-3 
1962,67 7 { 11,35 18,16 3d 3D-9f apo 1 ' 2' 3-2' 3' 4 

11,82 18,14 4s 1S-10p 1P 0 0-1 
1960,70 3 11,67 18,00 3p2 3P-3d 3D0 t-1, 2 
1958,29 1 11,66 18,00 3p2 3P-3d 3D0 0-1 
1945,35 5 
1939,30 5 11,69 18,08 3p2 3P-4s apo 2-1 
1936,96 4 11,67 18,07 3p2 3P-4s spo 1-0 
1934,75 10 11,67 18,08 3p2 3P-4s apo 1-1 
1934,54 10 11,69 18,10 3p2 3P-4s spo 2-2 
1932,43 5 11,66 18,08 3p2 3P-4s apo 0-1 
1930,03 5 11,67 18,10 3p2 SP-4s spo 1-2 
1926,99 1 11,32 17,75 4s 3S-8p 3P 0 1-0, 1, 2 
1925,99 2 11,82 18,26 4s 1S-11p 1P 0 0-1 
1924,81 4 11,85 18,29 3d 3D-10t 3r 1 ' 2' 3-2' 3' 4 1910,91 5 11,69 18,17 3p2 3P-3d apo 2-2 
1906,57 4 11,67 18,17 3p2 3P-3d apo 1-1 
1904,38 2 11,66 18,17 3p2 8P-3d apo 0-1 
1899,17 4 11,82 18,35 4s 1S-4s 1P0 0-1 
1897,49 2 f1 ,85 18,38 3d 3D-11/ spo 1 ' 2' 3-2 ' 3' 4 1878,48 3 11,82 18,42 4s 1S-12p 1P 0 0-1 
1877,13 1 11,85 18,45 3d 8D-12f sr 1 ' 2' 3-2' 3' 4 
1862,34 15 4,66 11,32 3p 8P 0-4s 38 2-1 
1859,99 3 10,60 17,26 3p21D-6tlr 2-3 
1858,05 10 4,64 11,32 3p 8P 0 -4s 3S 1-1 
1855,95 8 { 4,64 11,32 3p 3P0-4s 3S 0-1 

11,32 18,00 4s 3S-3d 3D0 1-1, 2 
1854,76 3 11,32 18,00 4s 3S-9p 3P0 1-0, 1' 2 
1848,90 2 { 11,85 18,55 3d 3D-14/ ar 1, 2, 3-2, 3, 4 

11,82 18,53 4s 1S-14p 1P 0 0-1 
1839,64 2 11,85 18,58 3d 3D-15f ar 1 ' 2' 3-2' 3' 4 
1838,27 1 11,82 18,56 4s 1S-15p 1P0 0-1 
1836,97 1 10,60 17,35 3p2lfl-7p lpo 2-1 
1834,82 6 11,32 18,05 4s 3S-4s 3P 0 1-0 
1832,87 8 11,32 18,07 4s 3S-4s 3P0 1-1 

1828,61 10 11,32 18,10 4s 3S-4s 3P0 1-2 
1807,40 4 
1767,76 7 4,66 11,67 3p apo_3p2 ap 2-1 
1765,82 4 4,64 11,66 3p apo_3p2 ap 1-0 
1764,01 10 4,66 11,69 3p apo_3p2 ap 2-2 

1763,85 8 4,64 .11 ,67 3p apo_3p2 ap 1-1 
1762,00 5 4,64 11,67 3p apo_3p2 ap 0-1 
1760,15 7 4,64 11,69 3p spo_3p2 sp 1-2 
1750,56 6 10,60 17,68 3p21D-7tlr 2-3 
1739,64 5 1.0,60 17,72 3p21D-8p 1po 2-1 
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I 
E 8 , eV I 1.., A I EH, eV I Transition J 

1725,01 15 4,66 11,85 3p 3P 0-3d 3D 2-1' 2, 3 
1721,31 10 4,64 11,85 3p 3P 0-3d 3D 1-1, 2 
1719,43 8 4,64 11,85 3p 3PP-3d 3D 0-1 
1686,19 5 10,60 17,95 3p21D-8f 1po 2-3 
1681,78 5 10,60 17,97 3p21D-9p 1po 2-1 

1670,81 15 0,00 7,42 3s21S-3p lpo 0-1 
1644,78 5 10,60 18,13 3p2 lD-9/ 1 po 2-3 
1644,15 5 10,60 18,14 3p21D-10p lpo 2-1 
1625,60 3 7,42 15,05 3p 1P0-5s 1S 1-0 
1618,38 4 10,60 18,26 3p2 1D-1ip 1po 2-1 

1616,41 4 10,60 18,27 3p21D-10j 1F0 2-3 
1599,44 3 10,60 18,35 3p2 1D-4s lpo 2-1 
1596,02 3 10,60 18,36 3p21D-11/ lpo 2-3 
1584,77 2 10,60 18,42 3p2 1D-12p lpo 2-1 
1580,93 2 10,60 18,44 3p21D-12/ 1po 2-3 

1572,97 1 10,60 18,48 3p2 1D-13p lpo 2-1 
1569,35 1 10,60 18,50 3p2 lD-13/ lpo 2-3 
1563,56 1 10,60 18,52 3p2 1D-14p lpo 2-1 
1560,35 1 10,60 18,54 3p2 lD-14/ lpo 2-3 
1539,74 10 7,42 15,47 3p 1P0-4d 1D 1-2 

1371,26 2 7,42 16,46 3p 1P 0-6s 1S 1-0 
1350,15 6 7,42 16,60. 3p 1P0-5d 1D 1-2 
1258,88 4 7,42 17,27 3p 1P0-6d 1D 1-2 
1211,93 3 4,66 14,89 3p 3P0-5s 38 2-1 

1210,15 2 { 7,42 17,65 3p 1P 0 -8s 1S 1-0 
4,64 14,89 3p 3p0 -5s 3s 1-1 

1209,19 1 4,64 14,89 3p 3P0-5s 38 0-1 
1208,35 3 7,42 17,68 3p 1P0-7d 1D 1-2 
1191,86 5 4,66 15,06 3p 3P0-4d 3D 2-1' 2, 3 
1190,07 4 4,64 15,06 3p 3P 0-4d 3D 1-1, 2 
1189,21 2 4,64 15,06 3p 3P 0-4d 3D 0-1 

1179,38 1 7,42 17,93 3p lpo_9slS 1-0 
1177,48 4 7,42 17,95 3p 1P0 -8d 1D 1-2 
1158,14 1 7,42 18,12 3p 1P0-10s 18 1-0 
1157,13 3 7 ,42 18,13 3p lpo_9d lD 1-2 
1152,14 4 
1142,97 2 7,42 18,26 3p 1P0-10d 1D 1-2 
1049,93 2 4,66 16,47 3p 3P0 -5d 3D 2-1' 2, 3 
1048,53 1 4,64 16,47 3p 3P 0-5d 3D 1-1, 2 
990,88 1 4,66 17,17 3p 3P0-7s 38 2-1 
955,99 1 4,66 17,63 3p 3P 0-8s 38 2-1 
935,20 1 0,00 13,26 3s2 1S-4p lpc 0-1 

AI III, ground state 1s2 2s2 2p6 3s 28112 

Ionization potential 229 453,99 cm-1; 28,447 eV 

1-.,A I EH, eV I E 8 , eV I Transition J 

5722,65 6 15,64 17,80 4s 2S-4p 2P 0 1/2-1/2 
5696,47 8 15,64 17,81 4s 2S-4p 2P 0 1J2-3J2 
5260,91 0 23,54 25,89 5/ 2F0-7d 2D s;2, 7J2-3J2, s;2 
5172,6 1 23,54 25,94 5g 2G-7f 2po 7J2, 9J2-5J2, 1J2 

5163,90 7 23,54 25,94 5g 2G-7h 2H0 7/2' 9J2-9J2' n;2 

5150,86 6 23,54 25,94 5/ 2F"-7g 2G s;2' 7 /z-7 /2' Dfz 
4903,71 4 23,41 25,94 5d 2D-7f 2po 3f2' 5J2-5J2' 7 /z 
4701,65 6 20,78 23,41 4/ 2F0-5d 2D s;2, 7J2-s;2, s;2 
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A, A. I EH, eV I EB, eV Transition 
I 

J 

4529,176 10 17,81 20,55 4p 2P 0 -4d 2D 3/z-% 
4528,911 1 17,81 20,55 4p 2P 0 -4d 2D 3/z-% 
4512,535 8 17,80 20,55 4p 2P0-4d 2D 1/z-3/z 
4490,90 2 20,78 23,54 4/ 2po_51 2po fijz' 7 /z-5/z' 7/2 
4479,968 4 20,78 23,54 4/ 2F0 -5g 2G 7/2-7 /z, 9/z 
4479,891 3 20,78 23,54 4/ 2r-5g 2G 5/z-7 /z 
4364,59 2 22,12 24,96 5p 2P 0 -6d 2D 3/z-3/z, 5/z 
4357,2 22,12 24,96 5p 2P 0-6d 2D 1/z-3/z 
4199,00 0,5 
4188,88 0,5 23,54 26,49 5! 2r-8d 2D 5/z, 7/z-3/z, 5/z 
4150,138 8 20,55 23,54 4d 2D-5j 2F0 3/z-5/z 
4149,917 1 20,55 23,54 4d 2D-5j 2po 5J2-5Jz 
4149,897 10 20,55 23,54 4d 2D-5j 2F0 5/z-7 /z 
4142,15 2 23,54 26,53 5! 2F0-8g 2G 5/z, 7 /z-7 /z, 9/z 
4141,25 0 23,54 26,42 5j 2r-8h 2 H 0 7 /z-9/z 
4140,21 2 
3980,56 2 23,41 26,50 5d 2D-8j 2F0 3/2, 5/z-5/z, 7 /z 
3713,103 15 17,81 21,15 4p 2P 0 -5s 2S 3/z-1/z 
3702,086 10 17,80 21,15 4p 2P 0 -5s 2S 1/2-1/z 
3658,3 1 23,54 26,92 5g 2G-9h 2H0 7/z, 9/z- 9/z, 11 /2 
3612,352 15 14,37 17,80 3d 2D-4p 2P 0 3/z-1/z 
3601,916 1 14,37 17,81 3d 2D-4p 2P 0 3/z-3/z 

3601,623 20 14,37 17,81 3d 2D-4p 2P 0 %-3/2 
3287 ,37 1 22,12 25,89 5p 2P 0 -7d 2D 3/z-3/z, 5/z 
3283,114 0,5 22,12 25,89 5p 2P 0 -7d 2D 1/z-3/z 
2961,06 1,5 20,76 24,96 4/ 2r-6d 2D 5/z-3/z, 5/z 
2909,77 2 20,76 25,03 4/ 2pD-6j zpo 7/z-5/z, 7/z 

2907,05 10 20,76 25,04 4/ zpo_6g 2G %-7/z 
2906,34 3 
2762,815 9 20,55 25,03 4d 2D-6j 2r %-5/z' 7 /z 
2760,48 1 20,55 25,04 4d 2D-6j 2F0 3/z-5/z 
2422,44 5 20,76 25,89 4/ 2r-7d 2D 5/z-3/z, 5/e 

2400,33 3 20,76 25,94 4/ 2pD-7j zpo 7/z-5/z, 7/z 
2398,98 5 20,76 25,94 4/ zpo_7g 2G 7/z-7/z, 9/z 
2398,76 5 20,76 25,94 4/ 2r-7g 2G 5/2-7/2 
2299,47 3 20,80 25,94 4d 2D-7j 2 F0 3/2-5/z 
2298,36 0 20,55 25,94 4d 2D-7f zpo 5/z-7 /z 

2213,56 2 17,81 2.3,41 4p 2P 0 -5d 2D 3/z-3/z, 5/z 
2209,66 1 17,81 23,41 4p 2P 0 -5d 2D 1/z-3/z 
2154,635 1 20,78 26,52 4/ 2r-8g 2G &j2' 7 /z-7 /z' 9fz 
1935,83 10 14,37 20,78 3d 2D-4f 2P" 3/z, 5/z-5/z, 7 /z 
1862,749 10 0,00 6,65 3s 2S-3p 2P 0 1/z-1/z 

1854,715 10 0,00 6,65 3s 2S-3p 2P 0 1/z-3/z 
1611,849 8 6,65 14,37 3p 2 P 0 -3d 2D 3/z-3/z, 5/z 
1605,776 8 6,65 14,37 3p 2P 0 -3d 2D 1/2-3/z 
1384,144 5 6,65 15,64 3p 2P 0 -4s 2S 3/z-1/z 
1379,670 3 6,65 15,64 3p 2P 0 -4s 2S 1/z-1/z 

1352,92 1 14,37 23,54 3d 2D-5j 2F" 3/z, 5/z-5/z, 7 /z 
1162,66 0 14,37 25,04 3d 2D-6j 2po 3/z, 5/z-5/z, 7 /z 
893,905 5 6,65 20,55 3p 2P 0 -4d 2D 3/z-3/z, 6/z 
892,056 4 6,65 20,55 3p 2P 0 -4d 2D 1/z-3/2 
856,768 5 6,65 21,15 3p 2P 0 -5s 2S 3/z-1/z 

855,040 4 6,65 21,15 3p 2P 0 -5s 2S 1/z-1/z 
726,948 3 6,65 23,73 3p 2P 0 -6s 2S 3/z-1/2 
725,716 2 6,65 23,73 3p 2P 0 -6s 2S 1/2-1/z 
696,212 4 0,00 17,81 3s 2S-4p 2P 0 1/z-1/2 
695,817 5 0,00 17,81 3s 2S-4p 2P0 1/z-3/z 
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1., A I EH' eV I E 8 , eV I Transition J 

671,198 2 6,65 25,16 3p 2P 0-7s 2S 3/2-1/2 
670,144 1 6,65 25,16 3p 2P 0-7s 2S 1/2-1/2 
560,390 7 0,00 22,15 3s 2S-5p 2P 0 1/z-1/2, 3/z 
511,215 4 0,00 24,25 3s 2S-6p 2P 0 1 /2-1/2, 3/2 
486,95 1 0,00 25,45 3s 2S-7p 2P 0 1/2-3/z, 3/2 

AI IV, ground state 1s2 2s2 2p61S 0 

Ionization potential 967783 cm-1 ; 119,983 eV 

"-· A I EH, eV I E8 , eV I Transition J 

1881,19 1 76,68 83,27 3s [11/2r-3p P/2J 1-1 
1818,55 1 76,45 83,27 3s [11/z) 0-3p [1/zl 2-1 
1639,00 2 77,45 85,02 3s' [1/z) 0-3p [11/zl 1-2 
1589,27 1 76,86 84,66 3s' [1/2) 0-3p [11/zl 0-1 
1584,45 2 77,45 85,28 3s' P/z) 0-3p' [11/zl 1-2 

1582,04 3 76,68 84,51 3s [fl/z] 0 -3p [21/zl 1-2 
1564,14 1 77,45 85,38 3s' [1/z) 0-3p' [1/zl 1-1 
1557 ,24 5 76,45 84,41 3s [fllzr-3p [21/21 2-3 
1553,00 1 76,68 84,66 3s [11/z) 0-3p [11/zl 1-1 
1537,52 2 76,45 84,51 3s [11/2] 0-3p [21/zl 2-2 

1526,15 1 77,45 85,57 3s' P/z) 0-3p' P/z] 1-0 
1486,87 1 76,68 85,02 3s [11/z] 0 -3p [fl/zJ 1-2 
1481,46 0 76,86 85,23 3s' [1/z] 0-3p' [11/zl 0-1 
1449,70 0 76,68 85,23 3s [fl/zJ0 -3p' [11/zl 1-1 
1447,47 2 76,45 85,02 3s [11/z] 0 -3p [11/zl 2-2 

1441,81 1 76,68 85,28 3s [11/z] 0-3p' [11/zl 1-2 
1431,93 2 76,68 85,34 3s [1l/z] 0-3p P/zl 1-0 
1425,00 0 76,68 85,38 3s [11/z] 0-3p' [1/zl 1-1 
1417,58 0 85,38 94,12 3p' P/2l-3d PlzF 1-0 
1412,24 0 76,45 85,23 3s [il/2) 0-3p' [11/zl 2-1 

1409,52 0 85,38 94,17 3p' [1/z]-3d P/z] 0 1-1 
1404,72 2 76,45 85,28 3s [1l/z] 0-3p' [11/zl 2-2 
1388,77 2 76,45 85,38 3s [11/z] 0-3p' P/zl 2-1 
1359,49 0 85,23 94,35 3p' [fl/z]-3d [fl/z) 0 1-2 
1353,73 0 85,02 94,17 3p [11/z]-3d P/z] 0 2-1 

1302,13 2 85,57 95,10 3p' P/2]-3d [il/z] 0 0-1 
1283,48 0 84,51 94,17 3p [21/z)-3d P/z] 0 2-1 
1272,70 3 85,02 94,76 3p [1l/z]-3d [21/z] 0 2-3 
1264,14 3 85,38 95,18 3p' [1/z]-3d' [11/z] 0 1-2 
1262,51 1 85,28 95,10 3p' [11/z]-3d [11/z] 0 2-1 

1257,58 3 85,28 95,13 3p' [fl/2]-3d' [21/z] 0 2-3 
1251,35 1 85,28 95,18 3p' [fl/z]-3d' [11/2] 0 2-2 
1248,76 2 85,23 95,16 3p' [11/z]-3d' [21/z] 0 1-2 
1240,83 3 84,51 94,50 3p [21/z]-3d [31/z] 0 2-3 
1240,18 2 84,66 94,65 3p [11/z]-3d [21/z) 0 1-2 

1237,14 4 84,41 94,43 3p [21 / 2 )-3d [31/ 2)0 3-4 
1229,94 0 85,02 95,10 3p [11/z]-3d [11/2) 0 2-1 
1228,30 1 84,41 94,50 3p [21/z)-3d [31/2]0 3-3 
1219,19 0 85,02 95,18 3p (11/z]-3d' [11/z)0 2-2 
1216,78 1 85,38 95,57 3p' P/z]-3d' [11/2] 0 1-1 

1211,80 0 85,34 95,57 3p P/2]-3d' [il/z] 0 0-1 
1198,47 1 84,41 94,76 3p [21/zl-3d [21/zr 3-3 
1167,35 0 84,51 95,13 3p [21 / 2 ]-3d' [21/z] 0 2-3 
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1., A I EH, eV I EB, eV I Transition J 

1161,85 0 84,51 95,18 3p [21/21-3d' [11/21° 2-2 
1156,21 1 84,41 95,13 3p [21/21-3d' [21/21° 3-3 

1150,85 0 84,41 95,18 3p [21/21-3d' [11/21° 3-2 
1142,03 1 83,27 94,12 3p (l/21-3d (1/21° 1-0 
1136,80 3 83,27 94,17 3p Pl21-3d P/21° 1-1 
1118,80 4 83,27 94,35 3p Pl21-3d 11112e 1-2 
161,686 14 0,00 76,68 2p61 S-3s [fl/21 9 0-1 

160,073 16 0,00 77,45 2p6 1S-3s' P/21° 0-1 
131,652 3 0,00 94,17 2p6 1S-3d P/21° 0-1 
130,403 11 0,00 95,10 2p6 1S-3d [11/21° 0-1 
129,729 12 0,00 95,57 2ps 1S-3d' [11f21o 0-1 
124,543 6 0,00 99,55 2p6 1S-4s [11/21° 0-1 

124,034 8 0,00 99,55 2p6 1S-4s' P/21° 0-1 
117,377 0 0,00 105,62 2p6 1S-4d P/21° 0-1 
116,920 5 0,00 106,04 2p 6 1S-4d [11/2t 0-1 
116,459 7 0,00 106,46 2p6 1S-4d' .[11/21° 0-1 
114,759 0 0,00 108,03 2p6 1S-5s [11f21o 0-1 

114,329 0 0,00 108,44 2p61S-5s' P/21° 0-1 
111,780 0 0,00 110,91 2p6 1S-5d P/21° 0-1 
111 ,590 1 0,00 111 ,10 2p6 1S-5d [11/21° 0-1 
111 ,200 1 0,00 111 ,50 2ps 1S-5d' [11f21o 0-1 
108,907 0 0,00 113,84 2p6 1S-6d [11/21° 0-1 
108,535 0 0,00 114,23 2p61 S-6d' [fl/21° 0-1 

AI V, ground state 1s2 2s2 2p5 2P3;2 

Ionization potential 1 240 600 cm-1; 153,806 eV 

1., A I 
I EH, eV I EB, eV I Transition J 

281,397 14 0,42 44,48 2ps 2po-2ps 2s 1/2-1/2 
278,699 16 0,00 44,48 2ps 2po-2ps 2s 3/2-1/2 
136,668 8 44,48 136,79 2p6 2S-3s'" 2po lfz-3/z 
133,242 2 0,42 93,47 2p5 2po_3s 4p 1j2-a;2 

133,013 4 ( 0,00 93,21 2p5 2po_3s 4p a;2_s;2 
0,42 93,63 2p5 2po_3s 4p lf2-lfz 

132,630 10 0,00 93,47 2p5 2po_3s4P 3/2-% 
131,441 20 0,42 94,75 2p5 2po_3s 2p 1j2-% 
131,003 20 0,42 95,06 2p5 2po_3s 2p 1j2-1j2 
130,848 20 0,00 94,75 2p5 2po_3s 2p %-3/2 
130,413 20 0,00 95,06 2p5 2po_3s 2p 3j2-1j2 

126,065 15 0,42 98,77 2p5 2po_3s' 2fl 1/2-3/2 
125,525 15 0,00 98,77 2p5 2po_3s' 2D a;2-%. a;2 
118,984 6 0,42 104,62 2p5 2po_3s" 2S 1j2-1j2 
118,500 10 0,00 104,62 2p5 2po_3s" 2S %-1/2 
109,021 3 0,42 114,14 2p5 2po_3d 4D 1j2-% 

108,851 1 0,42 114,32 2p5 2po_3d 4p 1/z-3/z 
108,707 6 0,00 114,04 2p5 2po_3d 4fl %-% 
108,616 1 0,00 114,14 2p5 2po_3d4D %-% 
108,462 10 0,42 114,73 2p5 2po_3d 2fl 1j2-% 
108,446 3 0,00 114,32 2p5 2po_3d 4p 3/z-3/z 

108,404 5 0,42 114,79 2p5 2po_3d 2p 1/z-1/z 
108,385 10 0,00 114,39 2p5 2po_3d 4P 3/2-5/2 
108,315 4 0,00 114,46 2p5 2po_3d 2F 3/2-5/2 
108,112 12 0,42 115,10 2p5 2po_3d 2p 1/2-3/2 
108,057 12 0,00 114,73 2p5 2po_3d 2fl 3J2-3J2 
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~. A I EH, eV I E 8 , eV Transition J 

108,004 5 0,00 114,79 2p5 2P"-3d 2p 3 /z- 1/z 
107,945 20 0,00 114,85 2p5 2po_3d 2D 3J2-5/2 
107,711 6 0,00 115,10 2p5 2po_3d 2p 3/2-3/2 
104,495 8 0,42 119,07 2p5 2po_3d' 2p 1/2-1/2 
104,447 10 0,42 119,12 2p5 2po_3d' 2S 1/2-1/2 
104,363 10 0,42 119,22 2p5 2po_3d' 2p 1/2-3/2 
104,180 14 0,42 119,43 2p5 2po_3d' 2D 1/z-3/z 
104,121 3 0,00 119,07 2p5 2po_3d' 2p 3/2-1/2 
104,073 10 0,00 119,12 2p5 2P 0 -3d' 2S 3/2-1/2 
103,990 4 0,00 119,22 2p5 2po_3d' 2p 3/2-3/2 
103,881 14 0,00 119,35 2p5 2P0 -3d' 2D 3/2-5/2 
103,805 10 0,00 119,43 2p5 2po_3d' 2D 3/2-3/2 
99,769 0,5 0,42 124,69 2p5 2po_4s 2p 1/2-3/2 
99,616 7 0,42 124,88 2p5 2po_3d" 2D 1/2-3/2 
99,544 2 0,42 124,97 2p5 2po_4s 2p 1/2-1/2 

99,427 4 0,00 124,69 2p5 2po_4s 2p 3/2-% 
99,290 10 0,00 124,86 2p5 2P0 -3d" 2D 3/2-3/2, 5/2 
99,200 1 0,00 124,97 2p5 2po_4s 2p 3J2-lj2 
99,150 1 0,42 129,37 2p5 2po_4s' 2D 1/2-3/2 
95,835 2 0,00 129,36 2p5 2P 0-4s' 2D 3(2-3(2, s;2 

94,187 2 0,42 132,06 2p5 2po_4d 2p 1J2-lj2 
94,160 2 0,42 132,09 2p5 2po_4d 2D 1/2-3/2 
94,117 2,5 0,00 131,73- 2p5 2po_4d 4D 3/2-5/2 
93,981 2 0,00 131,92 2ps 2po_4d 4p 3(2-5/2 
93,955 6 0,42 132,38 2p5 2po_4d 2p 1(2-3(2 

93,855 4 0,00 132,09 2p5 2po_4d 2D 3/2-3/2 
93,755 7 0,00 132,24 2p5 2P 0-4d 2D 3/2-5/2 
91 ,750 1 0,42 135,13 2p5 2P0 -4s" 2S 1/z-1 /z 
90,982 1 0,42 136,69 2p5 2po_4cl' 2S 1(2-1(2 
90,914 4 0,42 136,79 2p 2po_4d' 2p lh-3/2 
90,701 4 0,00 136,69 2p5 2po_4d' 2S 3(2-1(2 
90,646 2 0,00 136,77 2ps 2po_4cl' 2D 3/2-5/2 
90,630 5 0,00 136,79 2p5 2po_4d' 2p 3/2-3/2 
88,817 1 0,42 140,01 

( 2p6 2po_5d 2p 1/2-1/2 
2p5 2po_5d 2D 1/z-3/2 

88,688 4 0,42 140,01 2p5 2po_5ti 2D 3(2-% 
88,636 2 0,42 140,30 2p5 2po_5d 2p 1/2-3/2 
88,539 8 0,00 140,01 2p5 2P 0 -5d 2D 3(2-3(2 
88,425 2 0,00 140,21 2p5 2po_5d 2D 3/z-5/z 
87 ,279 1 0,42 142,48 2p5 2po_4d" 2D 1/2-3/2 
87,020 2 0,00 142,47 2p5 2po_4d" 2D 3/2-3/2, 5/2 
85,865 2 0,42 144,81 2p5 2po_5d' 2p 1(2-3/2 
85,804 7 
85,662 1 0,00 144,73 2p5 2po_5d' 2S 3/2-112 

AI VI, ground state 1s2 2s2 2p4 3 P 2 

Ionization potential 1 536 300 cm-1; 190,466 eV 

~. A I EH, eV I E 8 , eV I Transition J 

312,241 6 0,34 40,04 2p4 aP-2ps apo 1-2 
310,908 6 0,47 40,35 2p4 3P-2p5 apo 0-1 
309,852 6 0,34 40,35 2p4 3P-2p5 apo 1-1 
309,596 8 0,00 40,04 2p4 3P-2p5 3po 2-2 
308,560 6 0,34 40,52 2p4 3P-2p• 3po 1-0 
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1.., A I EH, eV I Ea, eV I Transition J 

307,248 7 0,00 40,35 2p4 3P-2p5 spa 2-1 
275,350 6 10,99 56,02 2p41S-2p6 1po 0-1 
243,760 12 5,16 56,02 2p41D-2p5tpo 2-1 
113,756 1 40,35 149,34 2p5 apo_3s'" ap 1-2 
113,623 1 40,35 149,45 2p5 3P0 -3s"' sp 1-1 
113,437 3 40,04 149,34 2p5 3P?-3s"' ap 2-2 
113,314 1 40,04 149,45 2p5 spo_3s"' ap 2-1 
109,974 4 0,47 113,21 2p4 3P-3s 3S 0 0-1 
109,843 12 0,34 113,21 2p4 3P-3s 3S0 1-1 
109,514 20 0,00 113,21 2p4 3P-3s 3S0 2-1 
109,284 7 10,99 124,43 2p4 1S-3s" tpo 0-1 
107 ,620 14 5,16 120,35 2p4 1D-3s' 1D0 2-2 
104,466 8 0,47 119,15 2p4 3P-3s' 3D 0-1 
104,344 16 0,34 119,15 2p4 3P-3s' 3D0 1-1, 2 
104,047 20 0,00 119,15 2p4 3P-3s' ano 2-1, 2, 3 
103,940 6 5,16 124,43 2p41 D-3s" lpg 2-1 
101,027 3 0,47 123,19 2p4 3P-3s" spo 0-1 
100,919 4 0,34 123,19 2p4 3P-3s" apo 1-0, 1, 2 
100,894 4 0,34 123,21 2p4 3P-3s" spo 1-2 
100,639 2 0,00 123,19 2p4 3P-3s" spo 2-1 
100,616 12 0,00 123,21 2p4 3P-3s" spo 2-2 
96,673 1 40,35 168,60 2p5 3P0 -3s vas 1-1 
95,436 2 10,99 140,90 2p4 1S-3d' lpo 0-1 
92,970 5 0,47 133,83 2p4 3P-3d 3D0 0-1 
92,875 10 0,34 133,83 2p4 3P-3d a no 1-1,2 
92,636 4 0,00 133,83 2p4 3P-3d 3D0 2-2 
92,626 15 0,00 133,85 2p4 aP-3d sno 2-3 
91,332 10 5,16 140,90 2p41D-3d' tpo 2-1 
90,858 12 5,16 141,61 2p4 1D-3d' 1D0 2-2 
90,200 20 5,16 142,60 2p41D-3d' lpo 2-3 
88,688 4 5,16 144,95 2p4 1D-3d" 1D0 2-2 
88,539 8 5,16 145,18 2p4 1D-3d" lpo 2-1 
88,469 5 0,47 140,61 2p4 3P-3d' ana 0-1 
88,376 15 0,34 140,61 2p4 3P-3d' 3D0 1-1,2 
88,325 2 0,00 140,36 2p4 3P-3d' ape 2-3 
88,273 15 5,16 145,61 2p4 1 D-3d" 1 po 2-3 
88,170 20 0,00 140,61 2p4 3P-3d' 3D 0 2-1, 2, 3 
87 ,887 5 0,47 140,61 2p4 3P-3d' ana 0-1 
87,866 7 0,34 141,44 2p4 3P-3d' spa 1-2 
87 ,802 5 0,34 141,54 2p4 3P-3d' apo 1-1 
87,783 5 0,34 141,57 2p4 3P-3d' spo 1-0 
87,655 13 0,00 141,44 2p4 3P-3d' spa 2-2 
87,629 2 0,47 141,96 2p4 3P-3d' sso 0-1 
87,592 10 0,00 141,54 2p4 3P-3d'. apo 2-1 
87,544 7 0,34 141,96 2p4 3P-3d' 35° 1-1 

87,334 8 o,bo 141,96 2p4 aP-3d' aso 2-1 
86,147 4 0,47 144,37 2p4 3P-3d" apo 0-1 
86,097 3 0,34 144,34 2p4 3P-3d" apo 1-0 
86,020 3 0,34 144,47 2p4 3P-3d" apo 1-2 
85,817 7 0,00 144,47 2p4 3P-3d" apo 2-2 

85,764 8 0,34 144,89 2p4 3P-3d" spo 1-2 
85,724 6 0,00 144,62 2p4 3P-3d" apo 2-3 
85,622 6 0,34 145,13 2p4 3P-3d" ano 1-2 
85,569 4 0,00 144,89 2p4 3P-3d" 3F0 2-2 
85,515 20 0,00 144,98 2p4 3P-3d" ano 2-3 

85,423 2 0,00 145,13 2p4 3P-3d" 3D 0 2-2 
82,267 1 0,34 151,04 2p4 3P-4s aso 1-1 
82,082 1,5 0,00 151,04 2p4 a P-4s a so 2-1 
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------- -- ---·-·-·-

"·A I En, eV I E8 , eV I Transition J 

81,738 1 10,99 162,67 2p41S-4s" 1P~ 0-1 
80,770 1,5 5,16 158,65 2p' 1D-4s' lD~ 2-2 

78,459 1,5 0,00 158,02 2p' 3P-4s' 3D~ 2-1, 2, 3 
78,178 1 0,47 159,06 2p' 3P-4d aD~ 0-1 
78,112 2 0,34 159,06 2p4 3P-4d 3D" 1-1, 2 
77,945 10 0,00 159,06 2p4 3P-4d 3D0 2-1, 2, 3 
76,953 1 5,16 166,26 2p4 1D-4d' lp~ 2-1 
76,697 4 5,16 166,80 2p4 1D-4d' lD' 2-2 

76,618 4 5,16 166,97 2p4 1D-4d' IF" 2-3 
74,892 2 5,16 170,70 2p4 1D-4d" lpo 2-3 
74,813 1 0,34 166,06 2p4 3P-4d' 3D" 1-1,2 
74,656 5 0,00 166,06 2p' 3P-4d' 3D" 2-1, 2, 3 
74,592 3 0,34 166,54 2p4 3P-4d' 3P 0 1-2 

74,504 1 0,34 ·J66, 75 2p4 3P-4d' aso 1-1 
74,444 6 0,00 166,54 2p4 3P-4d' apo 2-2 
74,346 1 0,00 166,75 2p4 3P-4d' 3S0 2-1 
73,076 2 0,34 170,00 2p4 3P-4d" apo 1-2 
72,926 2 0,00 170,00 2p4 3P-4d" 3po 2-2 

72,865 1 0,34 170,49 2p4 3P-4d" ano 1-2 
72,810 5 0,00 170,28 2p' 3P-4d" ano 2-3 
68,293 0 0,00 181,72 2p4 3P-5d" apo 2-2 
68,167 1 0,00 181,87 2p4 3P-5d" an~ 2-3 

Unclassified Lines of Aluminum 

"·A 
Presumed 

II 
1.,A I 

Presumed 
classification classification 

977,4 4 'I 78,508 3 
904,5 5 

i! 
78,938 6 

718,9 3 76,853 4 
678,0 .5 76,794 4 

95,720 4 I 72,674 6 
! 

94,970 3 i 69,631 4 
91,023 10 I !i!l ,16!1 4 
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SILICON, Z = 14 

Si I, ground state 1s2 2s2 2p6 3s2 3p2 3 P 0 

Ionization potential 65 747,5 cm-1 ; 8,151 eV 

!.., .A I EH' eV I E8 , eV I Transition J 

25854,38 6 5,62 6,10 3p3 ano-4p ap 3-2 
22062,71 12 6,73 7 ,29 3d 3D0-4f 3F 3-4 
21879,35 8 6,72 7 ,29 3d 3D0-4j 1F 2-3 
21819,69 5 6,72 7 ,29 3d 3D0-4j 3F 2-3 
21779,77 9 6,72 7,29 3d 3D0-4j 3F 1-2 
21354,24 21 6,22 6,80 4p 1D-5s 1P 0 2-1 
20917,13 12 6,73 7,32 3d 3D0-4/ 3G 3-4 
19928,88 31 6,10 6,72 4p 3P-3d 3D0 2-2 
19722,50 110 6,10 6,73 4p 3P-3d sno 2-3 
19508,13 14 6,08 6,72 4p 3P-3d 3D0 1-1 
19506,12 5 6,10 6,73 4p 3P-5s 3P 0 2-f 
19493,38 13 6,08 6,72 4p 3P-3d 3D 0 1-1 
19432,97 48 6,08 6,72 4p 3P-3d 3D 0 1-2: 
19385,94 15 6,08 6,72 4p 3P-3d 3Do 0-1 
19283,29 8 6,08 6,73 4p 3P-5s 3P 0 1-0 
19030,79 5 6,08 6,73 4p 3P-5s 3P"' 1-1 
18914,48 8 6,08 6,73 4p 3P-5s 3P 0 0-1 
18722,90 26 6,10 6,76 4p 3P-5s 3P 0 2-2: 
18422,72 7 6,62 7,29 3d 1F0-4j 3F 3-4 
17617,00 9 6,62 7,32 3d 1r-4t 3G 3-4 
17327,29 28 6,62 7,33 3d 1r-4t 3/2 1%1 3-4 
16680,77 29 5,98 6,73 4p 3D-3d 3D 0 3-3 
16381,55 16 5,96 6,72 4p 3D-3d 3D0 2-2 
16380,12 8 .5,86 6,62 4p 1P-3d 1P 0 1-1 
16241,84 7 5,96 6,73 4p 3D-3d 3D 0 2-3 
16215,68 11 5,95 6,72 4p 3D-3d 3D0 1-1 
16163,71 60 5,95 6,72 4p 3D-3d 3D0 1-2 
16094,80 20 5,96 6,73 4p 3D-5s apo 2-1 
16060,03 95 5,95 6,73 4p 3D-5s 3P 0 1-0 
15960,04 40 5,98 6,76 4p 3D-5s 3P 0 3-2 
15888,39 190 5,08 5,86 4s lpo_4p lp 1-1 
15884,41 5 5,95 6,73 4p 3D-5s 3P 0 1-1 
15833,58 7 6,22 7,01 4p 1D-4d 1D0 2-2 
15557,81 7 5,96 6,76 4p 3D-5s 3P 0 2-2 
14224,54 6 5,08 5,95 4s 1P 0 -4p 3D 1-1 
13711,36 5 6,12 7,03 4p 3S-3p3 3po 1-2 
13693,85 8 6,12 7 ,03 4p 3S-3p3 3po 1-1 
13309,04 5 6,10 7,03 4p 3P-3p3 3po 2-1 
13287,58 9 4,93 5,86 41! 3P-4p lpo 1-1 
13176,90 11 5,86 6,80 4p 1P-5s 1P 0 1-1 
12395,82 6 4,95 5,95 4s 3P0 -4p 3D 2-1 
12270,68 120 4,95 :.:i,96 4s 3P 0-4p 3D 2-2 
12103,50 5 4,93 5,95 4s 3P 0-4p 3D 1-1 
12031,48 10 4,95 5,98 4s 3P0-4p 3D 2-3 
11991,52 5 4,92 5,95 4s 3P 0-4p 3D 0-1 
11984,18 10 4,93 5,96 4s 3P 0-4p 3D 1-2 
11289,83 15 6,19 7 ,29 3d 3r-4t 3F 3-4 
11187,588 16 6,18 7,29 3d 3r-4t 3F 2-3 
11130,03 12 6,21 7 ,.'~2 3d 3po_4/ 3G 4-4 
11017,9648 80 6,21 7 ,3:) 3d 3r-4j 3/2 1%1 4-5 
10984,527 20 6,19 7,32 3d 3r-4t 3G 3-3 
10982,061 .30 6,19 7,32 3d 3F0-4f 3G 3-4 
10979,308 80 4,95 6,08 4s 3P0-4p ap 2-1 
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10885,336 30 6,18 7,32 3d 3pe-4f3G 2-3 
10882,802 30 5,98 7 ,12 4p 3D-4d ape 3-3 
10869,5408 ·130 5,08 6,22 4s 1P0 -4p 1D 1-2 
10868,79 30 6,19 7,33 3d ape_4!% [9/21 3-4 
10843,854 60 5,86 7 ,00 4p 1P-4d 1D0 1-2 
10827,091 140 4,95 6,10 4s apo_4p ap 2-2 
10796,06 7 6,18 7 ,33 3dape_4flD 2-2 
10786,8560 80 4,93 6,08 4s apo_4p ap 1-0 
10784,5597 30 5,96 7,11 4p aD-4d ape 2-2 
10749,3837 60 4,93 6,08 4sape_4p ap 1-1 
10727,4076 30 5,98 7,14 4p 3D-4d ape 3-4 
10694,2510 30 5,96 7,12 4p an-4dape 2-3 
10689,719 25 5,95 7,11 4p an-4d 2pe 1-2 
10660,9748 120 4,92 6,08 4s ape_4p ap 0-1 
10627,6467 20 5,86 7 ,03 4p 1P-4d ape 1-2 
10603,431 120 4,93 6,10 4s ape_4p ap 1-2 
10585,1412 120 4,95 6,12 4s ape_4p as 2-1 
10371,269 30 4,93 6,12 4s ape_4p 3S 1-1 
10288,942 10 4,92 6,12 4s aJie-4p as 0-1 
9891,72 10 6,12 7,38 4p as-6s ape 1-2 
9887 ,06 10 6,22 7,48 4p 1D-5d 1De 2-2 
9689,39 10 6,10 7 ,38 4p aP-6s apo 2-2 

9585,92 10 4,93 6,22 4s ape_4p 1D 1-2 
9570,65 8 6,08 7,38 4p aP-6s ape 1-2 
9505,19 20 6,12 7,43 4p as-5d ape 1-2 
9421,78 15 6,12 7,44 4p as-5d ape 1-1 
9413,506 100 5,08 6,40 4s 1Pe-4p 1S 1-0 

9387 ,33 10 6,21 7,53 3d ape_6p [a/2, %1 4-3 
9318,22 10 6,10 7,43 4p aP-5d apo 2-2 
9253,67 15 6,26 7,60 3d apo_5f lD 2-2 
9208,35 15 6,08 7,43 4p aP-5d apo 1-2 
9021,58 10 6,27 7,64 3d apo_5f a/2 [3/2] 1-2 

9008,51 15 6,26 7 ,64 3d apo-5! sn 2-3 
8949,10 10 5,96 7,35 4p 3D-6s 3P0 2-1 
8925,30 10 5,95 7,34 4p 3D-6s apo 1-0 
8892,7277 20 5,98 7 ,38 4p an-6s 3P0 3-2 
8790,3889 35 6,19 7,60 3d ape_5/ 3F 3-4 

8780,747 11 6,22 7,63 4p 1D-5d ane 2-3 
8766,422 14 5,96 7,38 4p 3D-6s 3P 0 2-2 
8752,009 100 5,87 7,29 3d 1D 0-4j 1F 2-3 
8751,174 10 5,87 7,29 3d 1De-4/ 3F 2-2 
8742,4509 75 5,87 7,29 3d 1D0-4/ 3F 2-3 

8728,0110 40 6,18 7,60 3d ape-5/ ap 2-3 
8680,079 11 5,86 7,29 4p 1P-4d 1Pe 1-1 
8648,4622 50 6,21 7,64 3dape_5/ 1/2 P/21 4-3 
8647,114 15 
8606,014 8 6,19 7,50 3d'3pe_6p P/2, %1 3-2 

8597,0470 20 6,19 7,63 3d ape_5j 3G 3-3 
8595,962 25 6,19 7,63 3d ape_5/ 3G 3-4 
8556,7803 120 5,87 7 ,32 3d 1De-4/ 3G 2-3 
8536,1645 40 6,18 7,63 3d ape_5/ aG 2-3 
8502,2207 60 5,87 7,33 3d 1De-4j 3D 2-3 

8501,547 40 5,87 7,33 3d 1De-4j 1D 2-2 
8492,078 15 5,86 7,32 4p 1P-4daDo 1-1 
8443,982 40 5,87 7,34 3d 1De-4/ 3D 2-2 
8435,24 8 4,93 6,40 4s ape_4p 1S 1-0 
8338,328 20 5,86 7,35 4p 1P-6s ape 1-1 
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8317,39 15 5,61 7,10 3pa aDo-5p ap 1-0 
8306,710 25 5,62 7,10 3pa aDo-5p ap 2-1 
8294,675 13 5,61 7,10 3p3 3D0-5p 3p 1-1 
8230,642 35 5,62 7,12 3p3 3Do-5p ap 3-2 
8215,15 10 6,26 7,77 3d 3P 0-6j 1/2 f5/2l 2-3 
8171,288 25 6,10 7 ,62 4p 3P-5d 1F0 2-3 
8162,170 15 5,62 7,13 3p3 3D0-5p as 2-1 
8154,872 15 6,10 7 ,62 4p 3P-5d 3D 0 2-2 
8140,55 15 5,95 7,48 4p 3D-5d 1D0 1-2 
8093,241 70 5,86 7,39 4p 1P-6s 1P0 1-1 
8071,285 25 6,10 7,63 4p 3P-5d 3D0 2-3 
8070,598 25 6,08 7 ,62 4p 3P-5d 3D 0 1-2 
8035,619 35 5,98 7 ,53 4p 3D-5d ape 3-3 
8026,950 25 6,12 7,67 4p 3S-7s 1P0 1-1 
7975,579 13 6,12 7 ,67 3d 3D 0-5p 1D 2-2 
7970,306 35 5,96 7,52 4p 3D-5d ape 2-2 
7944,0011 140 5,98 7 ,54 4p 3D-5d 3F0 3-4 
7932,3490 120 5,96 7 ,53 4p 3D-5d 3pe 2-3 
7925,850 15 6,22 7,79 4p 1D-6d 1F0 2-3 
7918,3857 90 5,95 7,52 4p 3D-5d 3F0 1-2 
7913,432 25 5,86 7,43 4p 1P-5d 3P 0 1-2 
7912,383 20 6,10 7,66 4p 3P-7s 3P 0 2-2 
7849,967 30 6,19 7,77 3d ape_6jl/2 [7/21 3-4 
7800,008 30 6,18 7,77 3d 3F0-6/ 1/2 F/2l 2-3 
7742,71 40 6,21 7 ,81 3d 3F0-6j% [9/2l 4-5 
7680,2668 100 5,86 7,48 4p 1P-5d 1D0 1-2 
7640,31 20 6,18 7,80 3d 3F0-6/ 3/2 F/2J 2-3 
7482,19 25 5,86 7,52 4p 1P-5d ape 1-2 
7455,36 25 5,96 7 ,63 4p 3D-5d aDo 2-1 
7424,60 85 5,62 7 ,29 3p3 3D0-4j 3p 3-3 
7423,4969 425 5,62 7 ,29 3p3 3D0-4/ ap 3-4 
7415,9462 275 5,62 7 ,29 3p3 3D0-4f lp 2-3 
7415,35 40 5,62 7 ,29 3p3 3D0-4j ap 2-2 
7409,0818 200 5,62 7,29 3p3 3D0-4[3F 2-3 
7405,774 375 5,61 7,29 3p3 3D0-4j ap 1-2 
7395,52 15 5,95 7 ,63 4p 3D-7s 3P0 1-0 
7373,00 35 5,98 7,66 4p 3D-7s 3P 0 3-2 
7290,26 55 5,62 7,32 3p3 ano-4/ ac 3-3 
7289 ,173'0 400 5,62 7 ,32 3pa aDo-4/ ac 3-4 
7282,81 40 6,21 7 ,91 3d apo_7j 3j2 [9/2] 4-5 
7275,294 160 5,62 7,32 3pa aDo-4f 3G 2-3 
7250,625 180 5,62 7,33 3pa aDo-4/ aD 3-3 
7250,14 25 5,62 7,33 3pa aDo-4/ lD 3-2 
7235,82 60 5,62 7,33 3pa aDo-4/ aD 2-3 
7235,326 100 5,62 7,3:3 3pa ano-4/ lD 2-2 

7226,206 100 5,61 7,33 3pa aDo-4/ lD 1-2 
7208,21 25 5,62 7,34 3pa aDo-4/ aD 3-2 
7193,90 30 5,62 7,34 3pa aDo-4/ aD 2-1 
7193,58 65 5,62 7,34 3pa aDo-4/ aD 2-2 
7184,89 70 5,61 7,34 3pa aDo-4/ 3D 1-1 

7184,57 20 5,61 7,34 3pa aDo-4/ aD 1-2 
7165,545 200 5,87 7,60 3d 1D 0-5j 1D 2-2 
7164,69 70 5,87 7 ,60 3d 1D 0-5f 3F 2-3 
7034,903 250 5,87 7 .63 3d 1D0-5j 3G 2-3 
7026,62 25 5,86 7 ,63 4p 1P-5d 3D 0 1-1 

7017,646 90 5,87 7,64 3d 1D 0-5j 3D 2-3 
7017,28 30 5,87 7,64 3d 1D 0-5j 3D 2-2 
7016,74 10 5,96 7,73 4p 3D-6d 3 F0 2-2 
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7005,883 180 5,98 7,75 4.p 3D-6d apo 3-4. 
7003,5665 180 5,96 7,73 4.p 3D-6d apo 2-3 
6992,88 15 5,87 7 ,64. 3d 1D0-5j 3/2 [3/zl 2-2 
6976,523 80 5,95 7,73 4.p 3D-6d 3F 0 1-2 
6867,22 20 5,86 7 ,67 4.p 1P-6d apo 1-2 
684.8,568 30 5,86 7,67 4.p 1P-1s 1P0 1-1 
6741,64 30 5,98 7 ,82 4.p 3D-8s [3/2. 1/zl 0 3-2 
6721,853 100 5,86 7,71 4p 1P-6d 1D0 1-2 
6635,65 25 5,86 7,72 4p 1P-6d apo 1-2 
6583,71 15 5,95 7,84 4p 3D-1d 1D0 1-2 
6560,556 25 5,96 7,85 4p 3D-1d 3F 0 2-3 
6555,4624 45 5,98 7 ,87 4.p 3D-1d apo 3-4 
6527,1989 45 5,87 7,77 3d 1D 0-6f 1/2 [' /21 2-3 
6526,609 4.5 5,87 7,77 3d 1D0-6j 1/2 [5/21 2-3 
6518,73 20 5,95 7 ,85 4p 3D-4d 3r 1-3 
6452,29 20 5,62 7,54 3p3 3D0-6p [3/z, 1/21 3-2 
6437,79 8 5,86 7,79 4p 1P-8s 3P 0 1-1 
6414,97 25 5,87 7 ,80 3d 1D0-6f 3/z F /2l 2-3 
6407,27 15 5,87 7 ,80 3d 1D 0-6f 3/2 [5/21 2-3 
6394,67 15 5,87 7 ,81 3d 1D0-6f 3/z [3/21 2-2 
6331,954 45 5,08 7,04 4s 1P 9-5p 1P 1-1 
6279,35 15 5,86 7 ,84 4p 1P-1d 1D 0 1-2 

6254,85 20 5,62 7,60 3pa aDo-5j aF 3-3 
6254,1876 180 5,62 7,60 3pa 3Do-5f aF 3-4 
6253,60 15 5,08 7 ,06 4s 1P0-5p 3D 1-1 
6244,4.68 125 5,62 7,60 3pa aDo-5! lD 2-2 
6243,8129 125 5,62 7,60 3pa aDo-5! 3F 2-3 

6238,2871 40 5,08 7 ,07 4s 1P0-5p 3D 1-2 
6237,3199 160 5,61 7 ,60 3p3 3D0-5j ap 1-2 
6155,70 20 5,62 7,63 3p3 3D0-5f ac 3-3 
6155,1338 160 5,62 7,63 3p3 3D0-5f ac 3-4 
6145,0151 100 5,62 7,63 3p3 3D0-5j ac 2-3 

6142,487 100 5,62 7,64 3pa aDo-5/ aD 3-3 
6131,850 90 5,62 7 ,64 3pa ano-5/ aD 2-3 
6131,574 85 5,62 7 ,64 3pa aDo-5! aD 2-2 
6125,0207 90 5,61 7,64 3pa aDo-5! aD 1-1 
6112,926 10 5,62 7,64 3p3 3D 0-5f 3/2 [3/21 2-2 

6106,605 15 5,61 7,64 3p3 ano-5/ 3f2 [3/21 1-1 
6091,92 15 5,87 7 ,91 3d 1D 0 -7/ 3/z F/21 2-:1 
6087 ,80 10 5,87 7,91 3d 1D 0-1j 3fz ["/~] 2-:1 
6067,624 20 5,08 7,12 4.s lpo_5p ap 1-2 
5948,545 200 5,08 7,17 4s 1P 0 -5p 1D 1-2 

5873,764 40 4,93 7,04 4s apo_5p lp 1-1 
5797 ,8591 100 4,95 7 ,09 4s 3P 0-5p 3D 2-:1 
5793,0714 90 4,93 7,07 4s 3P0-5p 3D 1-2 
5780,3839 70 4,92 7,06 4s 3P 0-5p 3D 0-1 
5772,1453 70 5,08 7,23 4s 1P0-5p 1S 1-0 

5762,9769 45 5,62 7,77 3p3 3D 0 -6/ 1/2 f'/21 3-4 
5754,2195 45 4,95 7,10 4s apo_5p ap 2~1 

5753,625 4.5 5,62 7,77 3p3 3D 0 -6/ 1 /2 !5/2] 2-3 
5747,6670 45 5,61 7,77 3p3 3D 0-6/ 1/z [5/21 1-2 
5708,397 160 4,95 7,12 4s apo_5p ap 2-2 

5701 ,1048 90 4,93 7,10 4s apo_5p ap 1-0 
5690,4251 100 4,93 7,10 4s apo_5p ap 1-1 
5684,4843 12(1 4,95 7,13 4s 3P 0 -5p 3S 2-1 
5675,418 20 5,62 7,80 3p3 3D0 -6/ 3 /2 [7/21 3-4 
5669,743 10 5,62 7 ,80 3p3 3D0-6f a;2 ["/~] 3-3 
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5666,677 10 5,62 7,80 3p3 sno-6! 3j2 (7/2] 2-3 
5665,5536 80 4,92 7,10 4s apo_5p ap 0-1 
5660,683 13 5,62 7 ,80 3p3 sno-6! 3f2 [5/21 2-3 
5660,502 10 5,62 7,80 3p3 3D 0-6f 3/2 (5/21 2-2 
5654,924 15 5,61 7 ,80 3p3 sno-6! 3f2 !%1 1-2 
5645,960 90 4,93 7,12 4s apo_5p sp 1-2 
5622,2214 30 4,93 7,13 4s 3P 0-5p 3S 1-1 
5621,607 15 5,08 7,29 4s 1P 0-4f 3F 1-2 
5602,875 20 4,95 7,17 4s 3P 0 -5p 1D 2-2 
5517,535 35 5,08 7,33 4s 1P 0 -4j 1D 1-2 
.5493,23 40 5,08 7,34 4s 1P 0 -4j 3D 1-2 
5421,61 10 5,62 7 ,91 3p3 3D0-7/ 3/z (7 /21 3-3 
5421,168 10 5,62 7,91 3p3 3D0-7/ 3/z Flz1 3-4 
5156,023 8 5,08 7,49 4s 1P 0 -6p P/2, 1/z1 1-1 
5128,031 10 5,08 7,50 4s 1P 0-6p (1/z, 3/z1 1-1 
5125,598 10 5,08 7,50 4s 1P 0-6p P/z, 3/21 1-2 
5006,0607 40 5,08 7,56 4s 1P0 -6p [3/z, 3/z1 1-2 
4947,6067 30 5,08 7 ,59 4s 1P0-6p [3/z, 3/z1 1-0 
4851,540 13 5,08 7,64 4s 1P 0 -5j 3D 1-2 
4839,861 11 5,08 7 ,64 4s 1P 0-5/ 3/2 ( 3/z1 1-2 
4823,31 10 4,93 7,50 4s 3P 0 -6p P/2, 3/z1 1-1 
4821,1666 15 4,93 7,50 4s 3P 0-6p P/z, %1 1-2 
4805,4402 20 4,92 7,50 4s 3P 0 -6p [1/z, 3/z1 0-1 
4792,324 80 4,95 7,54 4s 3P 0 -6p [3fz, 1/2! 2-2 
4792,212 35 4,93 7 ,52 4s 3P 0-6p P/z, 1/zl 1-0 
4782,9905 50 4,95 7,54 4s 3P 0 -6p [3/z, 1/zl 2-1 
4772,7847 25 4,93 7 ,53 4s 3P 0 -6p [3/2, 3/2J 1-1 
4758,972 13 4,95 7,56 4s 3P 0 -6p [Sfz, %1 2-2 
4755,2756 25 4,92 7 ,53 4s spo_6p (3/z, %1 0-1 
4747 ,9936 25 4,93 7,54 4s 3P0 -6p [Sfz, 1/21 1-2 
4706,76 8 5,08 7,72 4s 1P 0 -7p P/2, 3/21 1-2 
4638,17 15 
4627,383 18 5,08 7,76 4s 1P 0 -7p [3/z, 3/zl 1-2 
4434,69 10 4,92 7,71 4s 3P0 -7p P/2, 3/21 0-1 
4430,470 10 4,95 7,75 4s 3P0 -7p !3/2, 1/21 2-2 
4425,49 10 4,95 7,75 4s 3 P 0 -7p [3/z, 1/2! 2-1 
4392,59 10 4,93 7,75 4s 3P 0 -7p !3/2, 1/z1 1-2 
4102,9359 70 1,91 4,93 3p2 1S-4s apo 0-1 
3905,5227 300 1,91 5,08 3p21S-4s 1P 0 0-1 
3020,0044 75 0,03 4,13 3p2 3P-3p3 sso 2-2 
3006,7387 50 0,01 4,13 3p2 3P-3p3 5So 1-2 
2987 ,6453 150 0,78 4,93 :lp2 1D-4s apo 2-1 
2970,3547 55 0,78 4,95 :lp2 1D-4s apo 2-2 
2881,5792' 1000 0,78 5,08 :1p2 1fl-4s tpo 2-1 
2842,3345 15 1,91 6,27 3p2 1S-3d apo 0-1 

2631,2819 190 1,91 6,62 3p2 1S-3d tpo 0-1 
2577 ,1514 45 1,91 6,72 3p2 1S-3d 3D0 0-1 
2568,6407 85 1,91 6,73 3p2 1S-5s 3po 0-1 
2564,8242 20 0,78 5,61 3p2 1D-3pa 3Do 2-1 
2563,6787 30 0,78 5,62 3p2 1D-3pa sno 2-2 

2532,3814 110 1 ,91 6,80 3p2 1S-5s tpo 0-1 
2528,5086 450 0,03 4,93 3p2 3P-4s 3po 2-1 
2524,1079 425 0,01 4,92 3p2 3P-4s apo 1-0 
2519,2023 350 0,01 4,9:1 3p2 1D-4s 3po 1-1 
2516,1125 500 0,03 4,95 3p2 3P-4s 3po 2-2 

2514,3161 375 0,00 4,93 3p2 3P-4s apo 0-1 
2506,8973 425 0,01 4,95 3p2 1D-4s apo 1-2 
2452,1180 70 0,03 5,08 3p2 3P-4s tpo 2-1 
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2443,3643 65 0,01 5,08 3p2 3P-4s lpo 1-1 
2438,7674 65 0,00 5,08 3p2 3P-4s lpo 0-1 
2435,1545 300 0,78 5,87 3p2 1D-3d 1D0 2-2 
2303,0585 55 1 ,91 7,29 3p21S-4d lpo 0-1 
2295,401 10 0,78 6,18 3p2 1D-3d ape 2-2 
2291,034 35 0,78 6,19 3p21D-3d ape 2-:~ 
2289,6074 20 1,91 7,32 3p2 1S-4d 3D0 0-1 
2278,281 10 1,91 7,35 3p2 1S-6s apo 0-1 
2259,587 10 1,91 7,39 3p2 1S-6s lpo 0-1 
2218,9148 50 0,03 5,61 3p2 aP-3pa ano 2-1 
2218,0569 120 0,03 5,62 3p2 3P-3pa ano 2-2 
2216,6688 120 0,03 5,62 3p2 aP-3pa ano 2-3 
2211,7441 110 0,01 5,61 3p2 aP-3pa ano 1-1 
2210,8940 115 0,01 5,62 3p2 aP-3pa ano 1-2 
2207,9783 110 0,00 5,61 3p2 aP-3pa ano 0-1 
2177,432 10 1,91 7,60 3p2 1S-5d lpo 0-1 
2147,911 50 1,91 7,68 3p2 1S-6d apo 0-1 
2124,1225 100 0,78 6,62 3p2 lfl-3d lpo 2-3 
2122,994 15 0,78 6,62 3p2 1D-3d lpo 2-1 
2121,1945 10 0,03 5,87 3p2 3P-3d 1D 0 2-2 
2114,631 30 0,01 5,87 3p2 3P-3d 1D0 1-2 
2103,213 30 1,91 7 ,80 3p2 1S-6d ano 0-1 

2094,211 10 1,91 7,83 3p21S-8s lpo 0-1 
2084,4669 10 0,78 6,73 3p2 1D-3d a no 2-3 
2065,516 30 4,13 10,16 3p3 sso-4s 5p 2-:1 
2061,192 40 4,13 10,14 3pa sso-4s 5p 2-2 
2058,136 15 0,78 6,80 3p21D-5s lpo 2-1 
2054,828 50 4,13 10,13 3pa sso-4s 5p 2-1 
2010,974 30 0,03 6,19 3p2 aP-3d ape 2-3 
2008,439 15 0,01 6,18 3p2 aP-3d apo 1-2 
1991,848 50 0,78 7,00 3p2 1D-4d 1D0 2-2 
1988,9950 15 0,03 6,26 3p2 3P-3d apo 2-2 

1986,3637 10 0,03 6,27 3p2 3P-3d apo 2-1 
1984,434 30 0,78 7,03 3p2 1D-3p3 apo 2-2 
1983,2341 20 0,01 6,26 3p2 3P-3d apo 1-2 
1980,6203 15 0,01 6,27 3p2 3P-3d apo 1-1 
1979,2062 15 0,01 6,27 3p2 aP-3d apo 1-(1 

1977,5982 15 0,00 6,27 3p2 aP-3d apo 0-1 
1954,966 100 0,78 7,12 3p21D-4d ape 2-3 
1904,660 50 0,78 7,29 3p2 lfl-4d lpo 2-1 
1901,331 1000 0,78 7,30 3p2 lfl-4d lpo 2-~-l 
1893,245 200 0,78 7,33 3p2 1D-4cl ano 2-:) 

1887,700 200 0,78 7 ,35 3p2 lfl-6s apo 2-1 
1881,851 200 0,03 6,62 3p2 aP-3d 1pe ') " .... -., 
1880,953 20 0,03 6,62 3p2 aP-3d lpo 2-1 
1875,809 100 0,01 6,62 3p2 aP-3d lpo 1-1 
1874,838 500 0,78 7,39 3p21D-6s lpo 2-1 

1873,100 100 0,00 6,62 3p2 3P-3d lpo 0-1 
1853,148 50 0,03 6,72 3p2 aP-3d ano 2-1 
1852,464 200 0,03 6,72 3p2 3P-3d ano 2-2 
1851,791 30 0,78 7,48 3p2 1D-5d 1D0 2-2 
1850,668 500 0,03 6,73 3p2 3P-3d ano 2-::l 

1848,737 100 0,03 6,73 3p2 3P-5s ape 2-1 
1848,144 200 0,01 6,72 3p2 aP-3cl ano 1-1 
1847 ,468 400 0,01 6,72 3p2 aP-3d ano 1-2 
1846,103 100 0,01 6,73 3p2 aP-5s ape 1-f• 
1845,510 300 0,00 6,72 3p2 aP-3cl 3D 0 0-1 
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1843,765 200 0,01 6,73 3p2 3P-5s apo 1-1 
1841,440 200 0,03 6,76 3p2 3P-5s apo 2-2 
1841,146 100 0,00 6,73 3p2 3P-5s apo 0-1 
1838,006 30 0,78 7 ,53 3p2 1D-5d ape 2-3 
1836,506 200 0,01 6,76 3p2 3P-5s apo 1-2 
1829,893 20 0,03 6,80 3p2 3P-5s lpo 2-1 
1822,452 50 0,00 6,80 3p2 3P-5s lpo 0-1 
1814,068 500 0,78 7,62 3p2 1D-5d Ipe 2-3 
1809,092 50 0,78 7,63 3p2 1D-5d 3D0 2-3 
1799,122 100 0,78 7,67 3p2 lfl-7s lpo 2-1 
1797,343 15 0,78 7,68 3p2 1D-6d apo 2-1 
1790,292 20 0,78 7,71 3p2 1D-6d 1D 0 2-2 
1783,232 50 0,78 7,73 3p21D-6d ape 2-3 
1776,826 '100 0,03 7,00 3p2 3P-4d 1D 0 2-2 
1770,922 100 0,03 7,03 3p2 3P-3p3 apo 2-2 
1770,629 30 0,03 7 ,03 3p2 3P-3p3 apo 2-1 
1769,762 15 0,78 7,79 3p2 1D-6d 1 po 2-3 
1766,346 20 0,01 7,03 3p2 3P-3p3 apo 1-2 
1766,060 30 0,01 7 ,03 3p2 3P-3p3 apo 1-1 
1765,60 30 0,78 7 ,80 3p2 1D-6d 3 no 2-3 
1765,030 40 0,01 7,03 3p2 3P-3p3 apo 1-0 
1763,664 50 0,00 7 ,03 3p2 3P-3p3 apo 0-1 
1759,601 20 0,78 7,83 3p2 I D-8s I po 2-1 
1753,112 30 0,78 7,85 3p21D-7d apo 2-3 
1747,404 50 0,03 7,12 3p2 3P-4d ape 2-3 
1745,332 15 0,01 7,11 3p2 3P-4d apo 1-2 
1743,884 30 0,78 7 ,89 3p21D-7d 1F0 2-3 
1740,378 20 0,78 7,90 3p21fl-7d ano 2-3 
1734,769 10 0,78 7 ,93 3p2 1D-8d apo 2-:3 
1704,434 50 0,03 7 ,30 3p2 aP-4d Ipe 2-3 
1702,862 30 0,01 7 ,29 3p2 3P-4d lpo 1-1 
1700,626 30 0,00 7,29 3p2 3P-4d lpo 0-1 
1700,423 50 0,03 7,32 3p2 3P-4d 3D 0 2-2 
1699,716 10 0,03 7,32 3p2 3P-4d 3D0 2-1 
1697,938 200 0,03 7,33 3p2 3P-4d 3D0 2-3 
1696,203 200 0,01 7,32 3p2 3P-4d 3Do 1-2 
1695,507 50 0,01 7,32 3p2 3P-4d 3D 0 1-1 
1693,461 20 0,03 7,35 3p2 3P-6s apo 2-1 
1693,292 50 0,00 7,32 3p2 3P-4d 3D0 0-:-1 
1690,786 30 0,01 7 ,34 3p2 3P-6s apa 1-0 
1689,290 50 0,01 7,35 3p2 3P-6s apo 1-1 
1687 ,095 15 0,00 7,35 3p2 3P-6s apo 0-1 
1686,815 30 0,03 7,38 3p2 3P-6s apo 2-2 
1682,675 30 0,01 7 ,38 3p2 3P-6s apo 1-2 
1676,818 10 0,00 7,39 3p2 3P-6s lpo 0-1 . 
1675,198 200 0,03 7,43 3p2 3P-5d apo 2-2 
1672,593 100 0,03 7,44 3p2 3P-5d apo 2-1 
1671 ,111 20 0,01 7,43 3p2 3P-5d apo 1-2 
1668,517 100 0,01 7,44 3p2 3P-5d apo 1-1 
1667 ,618 100 0,01 7,44 3p2 3P-5d spo 1-0 

1666,369 50 0,00 7,44 3p2 3P-5d apo 0-1 
1664,521 30 0,03 7,48 3p2 3P-5d 1D0 2-2 
1660,484 10 0,01 7,48 3p2 3P-5d 1D 0 1-2 
1653,351 30 0,03 7 ,53 3p2 3P-5d apo 2-3 
1651,013 20 0,01 7,52 3p2 3P-5d ape 1-2 

1640,257 20 4,13 11,71 3p3 sso-3d sp 2-1 
1638,274 10 4,13 11,70 3p3 sso-3d sp 2-2 
1633,978 50 0,03 7 ,62 3p2 aP-5dlpo 2-2 
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I 

1633,318 15 0,03 7 ,62 3p2 3P-5d 3D 0 2-2 
1633,203 15 0,01 7 ,60 3p2 3P-5d lpo 1-1 
1631,134 75 0,00 7,60 3p2 3P-5d lpc 0-1 
1629.921 200 0,03 7 ,63 3p2 3P-5d 3D 0 2-3 
1629,426 300 0,01 7 ,62 3p2 3P-5d 3D 0 1-2 
1625,707 30 0,00 7 ,63 3p2 3P-5d 3D 0 0-1 
1625,534 15 0,01 7,64 3p2 3P-1s spo 1-1 
1622,867 100 0,03 7,67 3p2 3P-6d apo 2-2 
'1620,389 20 0,03 7 ,68 3p2 3P-6d apo 2-1 
1619,531 10 0,01 7,66 3p2 3P-1s apo 1-2 
1616.571 20 0,01 7 ,68 3p2 3P-6d apo 1-1 
1615;937 20 0,01 7,68 3p2 3P-5d apo 1-0 
1614,650 10 0,03 7,71 3p2 3P-6d 1D0 2-2 
1614.,557 10 0,00 7 ,68 3p2 3P-6d apo 0-1 
1608,900 10 0,03 7,73 3p2 3P-6d apo 2-3 
1597 ,950 30 0,03 7,79 3p2 3P-6d 1r 2-3 
1595,760 20 0,01 7,78 3p2 3P-8s apo 1-0 
1594,927 50 0,03 7 ,80 3p2 3P-6d apo 2-2 
1594,548 150 0,03 7,80 3p2 3P-6d 3D0 2-3 
1592,409 50 0,01 7,80 3p2 3P-6d 3D0 1-2 
1586,783 20 0,00 7,81 3p2 3P-6d apo 0-1 
1586,133 15 0,01 7 ,83 3p2 3P-6d apo 1-0 
1580,303 10 0,01 7,85 3p2 3P-7d ape 1-3 
1576,817 15 0,03 7 ,89 3p2 3P-1d 1F 0 2-3 
1575,115 20 0,01 7,88 3p2 3P-9s P/2, 1/z] 0 1-0 
1574,817 50 0,03 7,90 3p2 3P-7d apo 2-2 
1573,874 50 0,03 7,90 3p2 3P-7d 3D0 2-3 

1573.650 20 0,03 7 ,91 3p2 3P-1d apo 2-1 
1571~377 10 0,01 7,90 3p2 3P-7d 3D0 1-2 
1569,322 10 0,03 7,93 3p2 3P-8d apo 2-3 
1568,172 15 
1567,703 10 0,01 7,92 3p2 3P-9s [3/z, 1 /z] 0 1-2 
1564,589 10 0,01 7,93 3p2 3P-8d apo 1-2 
1561,982 10 0,03 7 ,96 3p2 3P-8d apo 2-2 
'1561,792 10 0,01 7,95 3p2 3P-10s [1/z, 1/zlc 1-0 
'1560,739 15 0,03 7,97 3p2 3P-8d 3D 0 2-3 
1560,067 15 

1258.795 50 0,03 9,88 3p2 aP-3pa asa 2-1 
1256:490 40 0,01 9,88 3p2 aP-3pa aso 1-1 
1255,276 10 0,00 9,88 3p2 aP-3pa aso 0-1 

Si II, ground state 1s2 2s2 2p6 3s2 3p 2 Pf12 

Ionization potential 131838,4 cm-t; 16,345 eV 

i 

1-., .\ I EH, eV E 8 , eV I Transition J 

9412,72 100 12,84 14,15 4/ 2r-5g 2G 
8044,50 15 13,93 15,47 5d 2D-8f 2F0 

7911.47 10 14,10 15,67 5! 2Fo-9g 2G 
7849,72 500 12,52 14,10 4d 2D-5j zpo 5/z-7/z 
7848,80 400 12,52 14,10 4d 2D-5f 2r 3/z-Sfz 

7312.29 3 14,10 15,80 5j 2F0 -10g 2G 
7125;84 4 12,88 14,62 5p2 P 0 -7s 2S 3/z-1/z 
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6829,82 40 12,88 14,69 5p 2P 0-6d 2D 3/2-% 
6818,45 20 12,88 14,69 5p 2P0-6d 2D 1/2-3/2 
6751,88 5 14,50 16,34 4s' 4P 0-4p' 4D %-1/2 
6750,28 20 14,53 16,36 4s' 4P0 -4p' 4D %-% 
6717,04 50 14,50 16,35 4s' 4P 0-4p' 4D 3/2-% 
6699,38 20 14,49 16,35 4s' 4P 0-4p' 4D 1,2_1,2 
6679,65 3 12,84 14,69 4/ 2F0-6d 2D 
6671,88 100 14,53 16,39 4s' 4P 0-4p' 4D %-7/2 
6665,00 15 14,49 16,35 4s' 4P0-4p' 4D 1/2-% 
6660,52 50 14,50 16,36 4s' 4P0 -4p' 4D %-5/2 
6371,359 1000 8,12 10,Q7 4s 2S-4p 2P0 1/2-1/2 
6347,103 1000 8,12 10,07 4s 2S-4p 2P0 1,2_3,2 
6239,630 100 12,84 14,82 4! 2r-6g 2G 
6160,16 5 16,64 18,65 4p' 4P-5s' 4P 0 %-3/2 
6155,17 5 16,62 18,63 4p' 4P-5s' 4P 0 %-1/2 
6131,76 4 16,61 18,63 4p' 4P-5s' 4P0 1,2_1,2 
6086,67 10 16,61 18,65 4p' 4P-5s' 4P0 1,2_3,2 
6080,06 20 16,64 18,68 4p' 4P-5s' 4PQ %-% 
6067,45 10 
6030,27 5 16,62 18,68 4p' 4P-5s' 4P0 %-% 
6019,76 4 16,62 18,65 4p' 4P-5s' 4po %-3/2 
5978,929 500 10,07 12,15 4p 2P0-5s 2S %-1/2 
5957 ,561 500 10,07 12,15 4p 2P0-5s 2S 1,2_1,2 
5915,220 150 14,53 16,62 4s' 'Po-4p' 4p 5,2_3,2 
5868,404 300 14,53 16,64 4s' 4po_4p' 4p 5,2_5,2 
5867,483 10 14,50 16,61 4s' 4P0-4p' 4P 3,2_1,2 
5846,134 50 14,50 16,62 4s' 4P 0-4p' 4P 3/2-% 
5827 ,801 30 14,49 16,61 4s' 4P0-4p' 4P 1,2_1,2 

5806,738 200 14,49 16,62 4s' 4po_4p' 4p 1,2_3,2 
5800,468 150 14,50 16,64 4s' 4po_4p' 4p 3/2-% 
5794,90 30 16,45 18,59 4p' 2P-4d' 2D0 %-5/2 
5785,73 30 16,44 18,58 4p' 2P-4d' 2D0 1/2-3/2 
5706,370 100 14,17 16,34 3d' 4F0 -4p' 4D %-1/2 
5701,374 200 14,17 16,35 3d' 4F0 -4p' 4D 5/2-% 
5688,811 300 14,18 16,36 3d' 4F0 -4p' 4D 7,2_5,2 
5681,44 30 14,17 16,35 3d' 4F0-4p' 4D 3,2_3,2 
5669,562 1000 14,20 16,38 3d' 4F0-4p' 4D 9,2_7,2 
5660,656 150 14,17 16,36 3d' 4F0 -4p' 4D 5,2_5,2 

5639,478 200 14,53 16,72 4s' 4P0 -4p' 4S 5,2_3,2 
5632,973 100 14,18 16,38 3d' 4F0-4p' 4D '/2-7/2 
5605,351 3 14,17 16,38 3d' 4F0-4p' 4D %-7/2 
5576,661 150 14,50 16,72 4s' 4P0-4p' 4S 3/2-% 
5575,973 5 12,88 15,10 5p 2P0-8s 2S 3,2_1,2 

5540,74 100 14,49 16,72 4s' 4P0 -4p' 4S 1,2_3,2 
.1496,45 200 16,72 18,98 4p' 4S-4d' 4P 0 3,2_5,2 
5478,73 5 16,64 18,90 4p' 4P-4d' 4D0 5,2_5,2 
5469,450 30 12,88 15,14 5p 2P0-7d 2D 3,2_5/2 
5469,21 100 16,72 18,99 4p' 4S-4d' 4P0 %-3/2 

5466,868 500 12,52 14,79 4d 2D-6j 2F0 %-% 
!1466,432 500 12,52 14,79 4d 2D-6j 2F0 %-5/2 
5462,146 10 12,88 15,14 5p 2P0-7d 2D 1/2-3/2 
5456,45 100 16,64 18,91 4p' 4P-4d' 4D0 5,2_7/2 
5454,49 15 16,72 19,00 4p' 4S-4d' 4P0 3/2-1/2 
5447,26 20 16,62 18,90 4p' 4P-4d' 4D 0 %-3/2 
.'14:38 ,62 100 16,62 18,90 4p' 4P-4d' 4D 0 3,2_5/2 
5132,89 15 16,61 18,89 4p' 4P-4d' 4D 0 1/2-1/2 
5428,92 15 16,61 18,90 4p' 4P-4d' 4D 0 1/2-3/2 
5417,24 15 16,36 18,65 4p' 4D-5s' 4P 0 5,2_3,2 
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5415,64 5 16,35 18,63 4p' 4D-5s' 4P0 3/2-1/2 

5405,34 100 16,38 18,68 4p' 4D-5s' 4P 0 7/2-6/2 
5393,18 3 16,34 18,63 4p' 4D-5s' 4P0 1/2-1/2 
5380,48 5 16,35 18,65 4p' 4D-5s' 4P0 3/2-3/2 
5354,89 5 16,36 18,68 4p' 4D-5s' 4P0 6/2-5/2 
5295,19 30 16,64 18,98 4p' 4P-4d' 4P 0 5/2-% 
5269,74 3 16,64 18,99 4p' 4P-4d' 4P 0 6/2-3/2 

5257,64 3 16,62 18,98 4p' 4P-4d' 4P 0 3/2-6/2 
5240,31 5 16,38 18,75 4p' 4D-4d' 4F 0 7/2-7/2 
5219,37 10 {16,36 18,74 4p' 4D-4d' 4F0 6/2-5/z 

16,62 19,00 4p' 4P-4d' 4P 0 3/2-1/2 

5202,413 500 {16,38 18,77 4p' 4D-4d' 4F 0 7/2-% 
16,35 18,73 4p' 4D-4d' 4F 0 3/2-3/z 

5192,86 200 16,36 18,75 4p' 4D-4d' 4F 0 %-7/2 
5185,535 100 12,84 15,23 4/ 2r-7g 2G 

5185,25 100 16,35 18,74 4p' 4D-4d' 4F 0 3/2- 5/2 
5181,90 100 16,34 18,73 4p' 4D-4d' 4F 0 1/2-% 
5056,314 30 10,07 12,52 4p 2P0 -4d 2D 3/2-3/2 
5055,981 1000 10,07 12,52 4p 2P0 -4d 2D 3/2- 5/2 
5041,026 1000 '10,07 12,52 4p 2P 0 -4d 2D 1f2-3f~ 
4932,80 20 16,77 19,29 3p3 2Do-4f' 2p 3/2-5/2 
4908,18 5 16,77 19,29 3p3 2Do-4/' 'F 5/2-7/2 
4906,99 20 16,38 18,91 4p' 4D-4d' 4D0 7/2-7/2 
4902,65 3 12,88 15,41 5p 2po_9s 2S 3/2-1/2 
4883,20 15 16,36 18,90 4p' 4D-4d' 4D0 5J2-% 
4861,095 10 12,52 15,07 4d 2D-4s' 2P 0 5/2-3/2 
4850,550 5 12,88 15,43 5p 2P 0 -8d 2D 3/2-5/2 
4845,26 3 16,34 18,89 4p' 4D-4d' 4D 0 1/2-1/2 
4792,29 5 16,45 19,03 4p' 2P-4d' 2P0 %-3/~ 
4782,89 3 16,44 19,03 4p' 2P-4d' 2P 0 1/2-1/2 
4776,20 3 16,38 18,98 4p' 'D-4d' 4P 0 7/2-5/2 
4673,273 20 12,84 15,49 4/ 2F 0 -8g 2G 

4621,721 150 12,52 15,21 4d 2D-1j 2po 5/z-7/z 
4621,418 100 12,52 15,21 4d 2D-1j 2po 3/2-5/z 
4376,957 5 12,84 15,67 4/ 2po_9g zc 
4259,202 5 12,15 15,05 5s 2S-4s' 2P0 1/2-1/2 
4232,864 10 12,15 15,07 5s 2S-4s' 2P0 1J2-3f2 
4200,898 40 12,52 15,47 4d 2D-8/ 2po %-7/2 
4200,657 30 12,52 15,47 4a 2D-8f 2po 3/2-5/2 
4198,133 50 13,49 16,44 3d' 2D0-4p' 2P 3/2-1/2 
4190,724 100 13,49 16,45 3d' 2D0 -4p' 2P 5/z-3/2 
4187,137 5 12,84 15,80 4/ 2pc_1Qg 2G 

4183,345 10 13,49 16,45 3d' 2D0 -4p' 2P 3/2-3/2 
4130,893 500 9,84 12,84 3d 2D-4/ 2po 5/2-'/2 
4128,067 300 9,84 12,84 3d 2D-4/ 2po 3/2-5/z 
4076,781 15 9,84 12,88 3d 2D-5p 2P0 3/2-1/2 

4075,451 20 9,84 12,88 3d 2D-5p 2P0 5/2-3/2 
4072,711 3 9,84 12,88 3d 2D-5p 2P0 %-3/z 
4016,22 5 16,35 19,44 3d' 2r-4j' 4G 7/2-9/2 
3998,01 10 16,32 19,43 3d' 2r-4j' 2G 5/2-7/2 
3991,77 15 16,35 19,46 3d' 2r-4j' 2G 7/z-% 
3977,46 10 16,32 19,44 3d' 2F0-4/' 4G 6/2-7/2 
3955,74 10 16,35 19,49 3d' 2F0-4/' 2D 7 /2-5/z 
3954,507 10 12,52 15,66 4d 2D-9/ 2po 5/2-7/2 
3954,296 5 12,52 15,66 4d 2D-9f 2po 3/2-% 
3919,00 5 16,32 19,49 3d' 2F0 -4/' 2D 5/2-3/z 
3862,595 200 6,86 10,07 3p2 2D-4p 2po a;2_1fz 
3856,017 500 6,86 10,07 3p2 2D-4p 2po %-3/2 
3853,664 100 6,86 10,07 3p2 2D-4p2 po 3/z-3/z 
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3339,819 500 10,07 13,78 4p 2P 0 -6s 2S 3/2-1/2 
3333,139 300 10,07 13,78 4p 2P 0 -6s 2S 1/2-1/2 
3223,01 20 15,45 19,29 3d' 4po_4j' 4p 3/2-6/2 
3220,44 10 15,44 19,29 3d' 4P 0 -4j' 2p 5/2-7/2 
3217,99 15 15,44 19,29 3d' 4po_4j' 4p %-% 
3214,66 75 15,44 19,30 3d' 4po_4j' 4p 5/2-7/2 
3210,025 200 10,07 13,93 4p 2P 0 -5d 2D 3/z-5/2 
3203,872 100 10,07 13,93 4p 2P 0 -5d 2D 1/2-3/2 
3202,49 20 15,43 19,30 3d' 4D 0 -4j' 4F 7/z-7/2 
3199,514 200 15,43 19,30 3d' 4D 0 -4j' 4F 7/2-% 
3195,41 100 15,41 19,29 3d' 4D 0 -4j' 4F 1/2-% 
3194,69 50 15,41 19,29 3d' 4D0 -4f' 2p %-7(2 
3194,21 50 15,41 19,29 3d' 4D0 -4j' 4F 3(2-3(2 
3193,09 150 15,41 19,29 3d' 4D 0 -4j' 4F 3(2-% 
3192,25 50 15,41 19,29 3d' 4D 0 -4f' 4p %-% 
3188,97 150 15,41 19,30 3d' 4D 0 -4j' 4F %-7/2 
3185,99 10 15,07 18,96 4s' 2P 0 -4p' 28 3/2-1/2 
3149,92 20 16,38 20,32 4p' 4D-5d' 4F 0 7/2- 9/2 
3053,184 150 15,44 19,50 3d' 4P 0 -4j' 4D 5/2-7/2 
3048,30 50 15,45 19,51 3d' 4P 0 -4j' 4D 3/2-5/2 
3045,77 10 15,45 19,52 3d' 4P 0 -4j' 4D 1/2-3/2 
3043,85 10 15,44 19,51 3d' 4P 0 -4j' 4D 5/2-% 
3043,692 100 {15,45 19,52 3d' 4P 0 -4j' 4D 3/2-3/2 

15,45 19,53 3d' 4P 0-4j' 4D 1/2-1/z 
3042,191 30 15,43 19,50 3d' 4D 0 -4f' 4D 7/2-7/z 
3041,573 20 15,45 19,53 3d' 4P 0 -4j' 4fl 3/2-1/2 
3039,21 3 15,44 19,52 3d' 4P 0 -4j' 4D %-3/2 
3030,000 100 15,41 19,50 3d' 4D 0 -4j' 4D 5/2-7 /z 
3021 ,55 20 15,41 19,51 3d' 4D 0 -4f' 4D 3j2_5j2 

3015,980 3 15,41 19,52 3d' 4D0-4j' 4D 1/z-1/2 
3014,920 3 15,41 19,52 3d' 4D0-4j' 4D 3(2-1/2 
2905,692 500 9,84 14,10 3d2 D-5! 2F0 5/2-7 lz 
2904,283 300 9,84 14,10 3d 2D-5j 2F" 3j2_5(2 
2887,511 10 9,84 14,13 3d 2D-6p 2P 0 5/z-3/z 
2887,358 5 9,84 14,13 3d 2D-6p 2P 0 3/2-1/2 
2834,472 3 10,41 14,79 3p2 2P-7p 2po 3/2-3/z 
2820,580 2 10,39 14,78 3p2 2P-7p 2po 1J2-lfz 
2726,702 5 10,07 14,62 4p 2P 0-7s 28 3/z-1/2 
2682,210 10 10,07 14,69 4p 2P 0 -6d 2D 3/2- 5/z 
2677,906 3 10,07 14,69 4p 2P 0 -6d 2D 1J2-% 
2659,781 5 10,41 15,07 3p2 2P-4s' 2po 3/z-3/2 
2655,803 3 10,39 1.5 ,05 3p2 2P-4.s' 2po lJz-1/z 
2554,530 10 10,41 15,27 3p2 2P-8p 2po 3/2-3/z 
2544,046 3 10,39 15,26 3p2 2P-8p 2po 1J2-1j2 
2501 ,970 5 9,84 14,79 3d 2D-6j 2po 5/z-7/2 
2500,928 3 9,84 14,79 3d 2D-6j 2po 3/z-5/z 
2428,45 10 14,20 19,30 3d' 4F0-4j' 4F 9/z- 9/z 
2423,42 3 14,18 19,30 3d' 4F0 -4j' 4F 7/z-7/z 
2421,72 3 14,18 19,30 3d' 4F"-4j' 4p 7/z-% 
2420,19 3 14,17 19,29 3d' 4F0-4j' 4F 5/z-5/z 
2374,2.55 5 9,84 15,05 3d 2D-4s' 2P 0 3/z-1/z 
2366,972 5 9,84 15,07 3d 2D-4s' 2P 0 5/z-3/z 
2366,053 5 9,84 15,07 3d 2D-4s' 2P 0 3fz-3/2 
2364,33 3 14,20 19,44 3d' 4F0 -4j' 4G %- 9/z 
2360,59 5 14,17 19,42 3d' 4F0 -4j' 4G Sfz-5/z 
2360,20 10 14,17 19,44 3d' 4F0 -4j' 2G %-7/z 
2357 ,97 50 14,18 19,44 3d' 4F0 -4j' 4G 7/z-7/z 
2357,18 30 14,17 19,42 3d' 4po_4.j' 4G 3/2-5/2 
2356,295 100 14,20 19,46 3d' 4F0-4j' 4G 9Jz-u/z 

285 



).., A I EH, eV E 8 , eV Transition J 

2353,09 20 14,17 19,44 3d' 4r-4/' 4G 5/z-7 /2 
2350,174 20 0,04 5,31 3p 2po_3p2 4p 3/z-1/z 
2349,54 10 14,18 19,46 3d' 4F0-4/' 2G 7/2-9/2 
2344,203 10 0,04 5,32 3p 2p0_3p2 4J- 3/z-3/z 
2334,606 30 0,04 5,34 3p 2po_3p2 4p 3/2-5/2 

2334,404 30 0,00 5,31, 3p 2po-3p2 4p 1/z-1 /~ 
2136,560 50 13,49 19,29 3d' 2D0-4/' 2F 5/z-7 /z 
2136,402 30 13,49 19,29 3d' 2D0-4/' 2F 3/z-5/2 
2133,99 10 13,49 19,29 3d' 2D0-4j' 2F 5/z-7/z 
2072,701 200 6,86 12,84 3p2 2DP-4j 2r 5/z-7/z 

2072,016 200 6,86 12,84 3p2 2D-4j 2po 3/z-5/2 
2059,014 50 6,86 12,88 3p2 2D-5p 2po 3/z-1/z 
2058,646 50 6,86 12,88 3p2 2D-5p 2po 5/z-3/z 
2016,654 3 9,50 15,65 3p2 2S-3d' 2po 1/z-3/z 
1949,564 100 10,41 16,77 3p2 2P-3p3 2Do Sfz-5/2 

1949,331 10 10,41 16,77 3p2 2P-3p3 2Do Sfz-3/z 
1945,504 3 10,07 16,44 4p 2po_4p' 2p 1/z-1/z 
1944,586 15 10,07 16,45 4p 2po_4p' 2p 3/z-3/z 
1941,667 50 10,39 16,77 3p2 2P-3p3 2Do 1/z-3/2 
1910,621 50 9,84 16,32 3d 21)-3d' 2r 3/z-5/z 
1905,878 3 12,52 19,03 4d 2D-4d' 2P 0 3/z-1/z 
'1904,326 5 12,52 19,03 4d 2D-4d' 2 P 0 %-3/2 
1902,459 100 9,84 16,35 3d 2D-3d' 2F 0 5fz-7/z 
1870,782 3 6,86 13,49 3p2 2D-3d 2D0 &fz-3/2 
1870,227 15 6,86 13,49 3p2 2D-3d 2D0 3/z-3/z 
1869,317 20 6,86 13,49 3p2 2D-3d 2D0 5/z- 5/2 
'1817 ,445 10 0,04 6,86 3p 2po_3p2 2D 3/z-3/z 
1816,921 200 0,04 6,86 3p 2po_3p2 2D 3/z-5/z 
1808,003 150 0,00 6,86 3p 2po_3p2 2D 1/z-3/2 
1787,538 8 9,84 16,77 3d 2D-3p3 2D0 Sfz-5/z 
1786,817 4 9,84 16,77 3d 2D-3p3 2D 0 3/z-3/z 
1711,296 20 6,86 14,10 3p2 2D-5j 2po 5/z-7 /z 
1710,826 10 6,86 14,10 3p2 2D-5f 2r 3/z-5h 
'1704,967 2 6,86 14,13 3p2 2D-6p 2po 3/z-1/z 
1661,059 3 10,39 17,85 3p2 2P-3p3 2po 1/z-1/z 
1564,066 5 6,86 14,78 3p2 2D-1p 2po 3/z-1/z 
1563,765 10 6,86 14,79 3p2 2D-1p 2po 5/z-3/z 
1562,845 15 6,86 14,79 3p2 2D-6j 2po 5/z-7 lz 
'1562,451 10 6,86 14,79 3p2 2D-6j 2po 3/z-5/z 
1533,445 '1000 0,04 8,12 3p 2P 0 -4s %S 3/z-1/z 
1526,719 500 0,00 8,12 3p 2P 0-4s 2S 1/z-1/z 
1518,221 5 10,41 18,58 3p2 2P-4d' 2D0 3/z-3;z 
1516,910 60 10,41 18,59 3p2 2P-4d' 2D0 312_51~ 

1513,570 30 10,39 18,58 3p2 2P-4d' 2D0 1/z-3/z 
1512,072 50 6,86 15,05 3p2 2D-4s 2po 3fz-1~z 

1509,101 100 6,86 15,07 3p2 2D-4s 2po 5/2-3/z 
1508,741 3 6,86 15,07 3p2 2D-4s 2 po 3/z-3/z 
1485,513 100 9,50 17,85 3p2 2S-3p3 2po 1/2-3h 
1485,224 30 6,86 15,21 3p2 2D-7t 2r 5/z-7/2 
1485,024 90 9,50 17,85 3p2 2S-3p3 2po 1/z-1/z 

1484,873 15 6,86 15,21 3p2 2D-7f 2r 3/2-5/z 
1475,188 5 6,86 15,26 3p2 2D-8p 2po 3/z-1/z 
1474,649 15 6,86 15,27 3p2 2D-8p 2po 5,2_3/2 

1438,931 4 6,86 15,47 3p2 2D-8/ zpo 5J2-7/~ 

1417,781 5 9,84 18,58 3d 2D-4d' 2D0 3/z-3/z 

1416,972 10 9,84 18,59 3d 2D-4d' 2D0 5/z-5/z 

1410,219 20 6,86 15,65 3p2 2D-3d' zpo 5/z-3/z 
1409,073 10 6,86 15,65 3p2 2D-3d' 2po 3/z-1/z 
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1404,478 6 6,86 15,68 3p2 2D-10p 2po s;2_3/2 
1403,783 5 6,86 15,69 3p2 2D-10p 2p0 %-1/2 
1353,718 100 5,34 14,50 3p2 4P-4s' 4P 0 %-% 
1352,635 100 5,32 14,49 3p2 4P-4s' 'P 0 %-1/2 
1350,658 20 5,31 14,49 3p2 4P-4s' 4P 0 1j2_1,2 
1350,520 20 5,32 14,50 3p2 4P-4s' 4P 0 %-% 
1350,057 150 5,34 14,53 3p2 4P-4s' 4P 0 %-% 
1348,543 100 5,31 14,50 3p2 4P-4s' 4P 0 1/2-% 
1346,873 100 5,32 14,53 3p2 4P-4s' 4P0 %-% 
1309,458 20 6,86 16,32 3p2 2D-3d' 2po 3/2-% 
1309,274 200 0,04 9,50 3p 2po_3p2 2S 3,2_1/2 
1305,590 50 6,86 16,35 3p2 2D-3d' 2r 5,2_7/2 

1304,369 100 0,00 9,50 3p 2po_3p2 2S 112-1/2 
1265,023 200 0,04 9,84 3p 2P0 -3d 2D %-% 
1264,730 2000 0,04 9,84 3p 2P0-3d 2D 3/2-% 
1260,418 1000 0,00 9,84 3p 2P 0-3d 2D 1/2-% 
1251,164 200 5,34 15,25 3p2 4P-3p3 4S0 %-% 
1250,433 150 6,86 16,77 3p2 2D-3p3 2DO %-% 
1250,089 100 6,86 16,77 3p2 2D-3p3 2Do 3/2-3/2 
1248,426 150 5,32 15,25 3p2 4P-3p3 4S0 %-% 
1246,738 100 5,31 15,25 3p2 'P-3p3 'So 1/2-% 
1235,920 10 

1231,406 5 5,34 15,41 3p2 4P-3d' 4D0 %-%: 
1229,388 200 5,34 15,43 3p2 4P-3d' 4D0 %-'/2 
1228,746 150 5,32 15,41 3p2 4P-3d' 4D0 3/2-5/2 
1228,617 25 5,32 15,41 3p2 'P-3d' 4D0 3,2_3,2 
1228,437 10 5,32 15,41 3p2 4P-3d' 4D 0 %-1/2 

1227,604 100 5,34 15,44 3p2 4P-3d' 4P 0 5J2-5i'!. 

1226,986 40 5,31 15,41 3p2 4P-3d' 4D0 1,2_3/2 
1226,887 20 5,34 15,45 3p2 4P-3d' 'Do %-% 
1226,814 50 5,31 15,41 3p2 4P-3d' 4D 0 1,2_1,2 
1224,972 10 5,32 15,44 3p2 4P-3d' 4P 0 %-% 
1224,252 20 5,32 15,45 3p2 4P-3d' 4P0 %-% 
1223,907 20 5,32 15,45 3p2 4P-3d' 4P 0 3,2_1;. 
1222,635 5 5,31 15,45 3p2 4P-3d' 4P 0 1f2-3;; 
1216,117 10 
1197,389 100 0,04 10,39 3p 2po_3p2 2p %-1/2 

1194,496 250 0,04 10,41 3p 2po_3p2 2p %-3/2 
1193,284 200 0,00 10,39 3p 2po_3p2 2p 1,2_1/2 
1190,418 100 0,00 10,41 3p 2po_3p2 2p 1/z-3/2 
1127,907 40 6,86 17,85 3p2 2D-3p3 2p0 s;2_3/2 
1127,442 20 6,86 17,85 3p2 2D-3p3 2po %-1/2 

1057 ,503 15 6,86 18,58 3p2 2D-4d' 2D0 3/2-3/2 
1057,050 30 6,86 18,59 3p2 2D-4d' 2D0 %-5i2 
1023,693 50 0,04 12,15 3p 2P0-5s 2S 3,2_1/2 
1020,699 25 0,00 12,15 3p 2P0-5s 2S 1,2_1/2 
992,675 200 0,04 12,52 3p 2P0-4d 2D 3/2-5/2 

989,867 100 0,00 12,52 3p 2P0-4d 2D 1/z-3/2 
931,667 5 5,34 18,65 3p2 4P-5s' 4P 0 %-3/2 
931,200 5 5,32 18,63 3p2 4P-5s' 4po 3/z-li-.!. 
929,810 20 5,34 18,68 3p2 4P-5s' 4P 0 %-5/2 
928,297 5 5,32 18,68 3p2 4P-5s' 4P0 3/2-5/2 

913,853 20 5,34 18,91 3p2 4P-4d' 4D0 %-7/2 
913,264 3 5,32 18,90 3p2 4P-4d' 4D0 3/2- 3/2 
913,012 10 5,32 18,90 3p2 4P-4d' 4D 0 3/2- 5.'2 
912,459 5 5,31 18,89 3p2 4P-4d' 4D0 1/z-1/2 
912,375 5 5,31 18,90 3p2 4P-4d' 4D0 1J2-3/2 
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909,209 3 5,34 18,98 3p2 4P-4d' 4po "12- 5/z 
901,735 20 0,04 13,78 3p 2P 0-6s 2S a;2_lj2 
899,405 10 0,00 13,78 3p 2P0-6s 2S 1/2-1/2 
891,999 200 0,04 13,93 3p 2P0-5d 2D 3/2-% 
889,722 100 0,00 13,93 3p 2P0-5d 2D 1/2-3/2 
850,142 10 0,04 14,62 3p 2P 0-1s 2S a;2_lf~ 

848,074 5 0,00 14,62 3p 2P0-1s 2S 1/2-1/2 
845,774 40 0,04 14,69 3p 2P0 -6d 2D %-% 
843,718 20 0,00 14,69 3p 2P0-6d 2D 1/2-% 
822,844 5 0,04 15,10 3p 2P0-8s 2S 3/2-1/2 

821,450 2 5,34 20,43 3p2 4P-5d' 4D 0 %-7/2 
820,918 3 0,00 15,10 3p 2P0-8s 2S 1/2-1/2 
820,516 20 0,04 15,14 3p 2P0-1d 2D 3/2-% 
818,590 2 0,00 15,14 3p 2P 0-1d 2D lj2-a;2 
805,101 10 0,04 15,43 3p 2P0-8d 2D 3/2-3 I 2• 5 I 2 
755,362 2 0,04 16,45 3p 2p0_4p 2p 3/2-3/2 

Si III, ground state 1s2 2s2 2p6 3s2 18 0 

Ionization potential 270139,3 cm-1 ; 33,491 eV 

A, A I EH' eV E 8 , eV Transition J 

9799,906 2 25,33 26,59 4d 1D-5p 1P 0 2-1 
9323,899 3 20,55 21,88 3d 1D-4p 1P 0 2-1 
9173,267 2 30,23 31,58 6t 1r-8d 1D 3-2 
8728,019 3 33,16 34,58 4d' 1D0-4/' [31/2] 2-3 
8341,931 2 29,25 30,73 4s' 1P0-4p' 1D 1-2 

8292,615 3 30,08 31,57 6h s,iHo-8i 3,1[ 

8271,944 6 26,65 28,15 5p 3P0-5d 3D 0-1 
8271,377 5 26,65 28,15 5p 3 P0-5d 3D 1-1 
8269,324 8 26,65 28,15 5p 3 P0-5d 3D 1-2 
8265,640 5 26,65 28,15 5p 3 P0-5d 3D 2-2 
8262,568 9 26,65 28,15 5p 3P0-5d 3D 2-3 
8212,05 2 30,05 31,56 6/ spo_gg SG 
8194,71 3 30,06 31,57 6g s,IG-8h s,lflo 5--
8194,18 3 30,06 31,57 6g 3,1G-8h s,lflo 3, 4--
8191 ,679 8 28,54 30,06 5/ 3r-6g 3G 4-5 

8191 ,16 6 28,54 30,06 5/ spo_6g ac 3-4 

8190,431 7 { 28,54 30,06 5/ apo-6g 1G 3-4 
28,54 30,06 5/ spo_6g SG 2-3 

8103,448 11 28,55 30,08 5g a,IG-6h s,lflo 5--
8102,862 9 28,55 30.08 5g s,IG-6h s,lflo 3, 4--
7612,356 12 26,59 28,22 5p 1 P0-5d 1D 1-2 

7497,286 3 26,81 28,46 3d' 3 P0-6s 3S 1-1 
7466,322 9 24,99 26,65 4d 3D-5p spa 3-2 
7465,669 4 24,99 26,65 4d 3D-5p 3P 0 2-2 
7462,624 8 24,99 26,65 4d 3D-5p spa 1' 2-1 
7461,890 5 24,99 26,65 4d 3D-5p spa 1-0 

7442,327 4 26,80 28,46 3d' spa_6s 3S 2-1 
7408,467 3 28,12 29,79 4s' apa_6d 3D 2-3 
7267,090 2 28,08 29,79 4s' 3 Pa-6d 3D 1-2 
7151,08 2 30,23 31,96 6/ 1r-9d 1D 3-2 
7047 ,58 5 28,35 30,11 3d' 1Pa-4p' 1P 1-1 
6851 ,65 7 24,99 26,80 4d 3D-3d' 3 Pa 3-2 
6851,18 3 24,99 26,80 4d 3D-3d' 3P 0 2-2 
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6834,38 2 26,65 28,46 5p 3P0-6s 3S 0-1 
6834,08 4 26,65 28,46 5p 3P0-6s 3S 1-1 
6831,560 6 26,65 28,46 5p 3P"-6s 3S 2-1 
6805,244 4 24,99 26,81 4d 3D-3d' 3P 0 1, 2-1 
6776,623 2 24,99 26,82 4d 3D-3d' 3P" 1-0 
6535,163 2 30,08 31,97 6h 3 o1H0-9i 3•1/ 
6524,357 6 28,15 30,05 5d 3D-6f 3po 3-3,4 
6522,626 4 28,15 30,05 5d 3D-6f ape 2-2, 3 
6521,485 3 28,15 30,05 5d 3D-6f ape 1-2 
6471,86 2 30,06 31,97 6g 3,1G-9h a,tflo 5--
6314,459 7 26,59 28,56 5p 1P0-6s 1S 1-0 
6173,712 3 19,72 21,73 4s 1S-4p 3P 0 0-1 
6169,835 3 28,22 30,23 5d 1D-6f 1r 2-3 
6152,556 2 29,05 31 ,07 6p 1P0-7d 1D 1-2 
5898,788 10 27 ,96 30,06 5t 1r-6g 1G 3-4 
5810,187 3 28,22 30,35 5d 1D-7p 1P0 2-1 
5739,733 20 19,72 21,88 4s 1S-4p 1P0 0-1 
5716,289 8 25,98 28,15 4/ 3r-5a 3D 4-3 
5704,598 7 25,98 28,15 4/ 3F0-5d 3D 3-2 
5703,121 4 25,98 28,15 4/ apc_5d an 3-3 
5696,50 7 25,97 28,15 4/ ar-5d 3D 2-1 
5695,522 3 25,97 28,15 4/ ar-5d an 2-2 
5601,461 2 28,15 30,36 5d 3D-7p 3P 0 1-0 
5600,952 3 28,15 30,36 5d 3D-7p apo 2-1 
5599,246 4 28,15 30,36 5d aD-7p 3P0 3-2 
5539,926 3 28,12 30,35 4s' 3P 0-4p' 3D 2-2 
5490,114 3 28,08 30,34 4s' 3P 0-4p' 3D 1-1 
5473,045 7 28,12 30,38 4s' 3P0-4p' 3D 2-3 
5451,961 4 28,06 30,34 4s' ap 0-4p' 3D 0-1 
5451 ,462 6 28,08 30,35 4s' ap0 -4p' an 1-2 
5303,415 2 28.54 30,88 5/ ar-7d an 4-3 
5197,264 5 28;35 30,73 3d' tp<>_4p' 1D 1-2 
5135,110 3 28,35 30,76 3d' tpo_4p' ap 1-2 
5114,116 8 28,54 30,97 5/ 3r-7g ac 4-5 
5113,76 7· 28,54 30,97 5/ ar-7g 3G 3-4 

28,54 30,97 5f apo_7g ac 2-3 
5091 ,419 10 28,55 30,98 5g a,1G-7h a,Ifl0 

4912,332 4 25,56 28,08 5s 3S-4s' 3P 0 1-1 
4842,57 5 25,56 28,12 5s 3S-4s' 3P 0 1-2 

4828,968 18 25,98 28,55 4/ apo_5g 3G 4-4. 5 
4819,718 16 25,98 28,55 4/ apo_5g aG 3-3, 4 
4813,330 15 25,97 28,55 4/ 3r-5g 3G 2-3 
4800,428 8 25,77 28,35 5s 1S-3a' 1P 0 0-1 
4734,627 2 28,12 30,73 4s' 3P0 -4p' 1D 2-2 
4730,519 7 28,12 30,74 4s' apo_4p' ap 2-1 
4716,651 16 25,33 27 ,96 4d lD-~flFo 2-3 
4683,797 7 28,08 30,72 4s' apo_4p' ap 1-0 
4683,022 9 28,12 30,76 4s' apo_4p' ap 2-2 
4665,86!.\ 8 28,08 30,74 4s' ape_4p' ap 1-1 

4638,277 7 28,06 30,74 lis' apo_4p' ap 0-1 
4619,657 7 28,08 30,76 4s' apo_4p' ap 1-2 
4574,759 20 19,01 21 ,72 4s 3S-4p ape 1-0 
4567 ,823 25 19,01 21 ,73 4s 3,)'-4p ape 1-1 
4553,996 8 28,12 30,84 4s' ap 0 -4p' as 2-1 
4552,616 30 19,01 21 ,74 4s as-4p apo 1-2 
4494,048 6 28,08 30,84 4s' 3P 0 -4p' as 1-1 
4482,884 3 28,11 30,88 4s' ap 0-7d an 2-3 
4468,452 2 28,06 30,84 4s' 3P0 -4p' 3S 0-1 
4423,556 4 30,38 33,18 4p' 3D-4d' 3F 0 3-4 
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4406,721 8 28,15 30,96 5d 3n-7t spa 3-3, 4 
4405,901 6 28,15 30,96 5d 3n-7j 3pD 2-2, 3 
,405,351 4 28,15 30,96 5d 3n-7t 3r 1-2 
4377,626 8 25,39 28,22 4t 1r-5d 1n 3-2 
4356,821 4 34,58 37,42 4/' [31/21-5g' [41/21° 4-5 
4356,100 2 34,58 37,42 4/' [31/21-5g' [31/21° 3-3 
4355,525 3 34,58 37,42 4/' [31/21-5g' [41/21° 4-4 
4355,281 3 34,58 37,42 4/' [31/2)-5g' [31/21° 3-4 
4352,810 2 34,57 37,42 4/' [21/2)-5g' [31/21° 3-3 
4351,974 2 34,57 37,42 4/' [21/21-5g' [31/21° 3-4 
4341,400 8 29,25 32,10 4 s'1P0-4p' 1S 1-0 
4338,501 9 19,02 21 ,88 3p21S-4p lpo 0-1 
4211,679 2 28,54 31,49 5t 3r-8d sn 4-3 
4115,504 5 27 ,96 30,97 5jlpD-7g1G 3-4 
4111,512 3 28,54 31,56 5j 3r-8g 3G 4-5 
4111,255 2 28,54 31,56 5/ 3r-8g 3G 3-4, 3 
4102,422 8 25,33 28,35 4d 1n-3d' 1P0 2-1 
4101,86 5 28,55 31,57 5g s,1G-8h a,1Ho 
4064,113 2 30,11 33,16 4p' 1P-4d' 1no 1-2 
4030,752 2 24,99 28,06 4d 3n-4s' 3P0 1-0 
4010,192 4 24,99 28,08 4d 3n-4s' 3P0 1, 2-1 
3981,238 5 { 27,96 31,07 5flpD-7dln 3-2 

21,88 24,99 4p 1P0-4d an 1-1, 2 
3963,838 6 24,99 28,12 4d 3n-4s' sp• 2, 3-2 
3956,66 2 26,65 29,78 5p 3P 0-6d 3n 0-1 
3953,080 4 26,65 29,79 5p 3P0-6d sn 1-2 
3947,488 6 26,65 29,79 5p 3P 0-6d sn 2-3 
3924,468 20 25,39 28,55 4j1pD-5g lG 3-4 
3842,458 7 26,59 29,82 5p 1P 0 -6d 1n 1-2 
3806,544 30 21,74 24,99 4p 3P0-4d sn 2-2, 3 
3796,114 25 21,73 24,99 4p 3P0 -4d an 1-1, 2 
3791,41 20 21,73 24,99 4p 3P0-4d an 0-1 
3682,25 2 26,65 30,02 5p 3P0-7s as 0-1 
3682,15 5 26,65 30,02 5p 3P 0-7s 3S 1-1 
3681,402 7 26,65 30,02 5p 3P0-7s 3S 2-1 
3676,731 3 28,22 31,59 5d 1n-8t 1po 2-3 
3662,366 2 26,95 30,34 3d' an°-4p' an 2-1 
3655,112 4 26,95 30,34 3d' 3n°-4p' an 1-1 
3651,721 2 26,96 30,35 3d' 3n°-4p' an 3-2 
3645,123 6 26,95 30,35 3d' 3D0 -4p' 3n 2-2 
3639,445 5 28,15 31,55 5d an-8t ape 3-3, 4 
3638,898 3 28,15 31,55 5d 3n-8t ape 2-2,3 
3638,524 2 28,15 31,55 5d 3n-8j aFo 1-2 
3637 ,943 2 26,95 30,35 3d' 3n°-4p' sn 1-2 
3622,538 8 26,96 30,38 3d' sno -4p' 3D 3-3 
3619,581 3 28,55 31,97 5g 3G-9h 3,1HO 5--

3590,465 20 21,88 25,33 4p 1P0 -4d 1n 1-2 
3580,050 3 24,69 28,15 3d' 3F0-5d 3n 4-3 
3569,673 8 26,59 30,07 5p 1P0 -7s 1S 1-0 
3563,11 2 24,67 28,15 3d' 3r-5d sn 3-2 
3525,939 9 26,59 30,11 5p 1po_4p' lp 1-1 

3486,911 15 24,99 28,54 4d 3n-5japo 
3440,37 5 27,96 31 ,56 5jlFo-8glG 3-4 
3439,242 3 21,73 25,33 4p 3P0-4d 1n 1-2 
3346,717 2 26,65 30,35 5p spo_4p' sn 1-2 
3321,578 4 26,65 30,38 5p apo_4p' sn 2-3 

3279,258 7 26,95 30,73 3d' 3n°-4p' 3P 1-0 
3276,264 10 26,95 30,74 3d' 3n°-4p' 3P 2-1 
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}., A. I E8 , eV E8 , eV Transition J 

3270,456 6 26,95 30,74 3d' 3D0-4p' 3P 1-1 
3258,664 12 26,96 30,76 3d' 3D0 -4p' ap 3-2 
3254,800 7 25,98 29,79 41 3r-6d an 4-3 
3253,741 5 25,98 29,79 4j 3r-6d an 3-2 
3253,401 7 26,9.5 30,76 3d' an°-4p' ap 2-2 
3253,117 4 25,97 29,78 4j aF0-6d an 2-1 
3241 ,622 15 21,74 25,56 4p 3P 0-5s 3S 2-1 
3233,9.)4 14 21,73 25,56 4p 3P 0-5s 3S 1-1 
3230,499 12 21,72 25,56 4p 3P 0 -5s 3S 0-1 
3216,249 7 25,33 29,18 4d 1D-3d' 1F0 2-3 
3210,554 15 24,69 28,55 3d' 3F0-5g aG 4-4, 5 
3196,504 14 { 24,67 28,55 3d' 3r-5g ac 3-3, 4 

24,67 28,55 3d' 3r-5g 1G 3-4 
3186,022 13 24,66 28,55 3d' apo_5g ac 2-3 
3185,125 16 21,88 25:77 4p Ipo_.)s lS 1-0 
3165,38 2 26,81 30 ,7:~ 3d' apo_4p' ap 1-0 
3163,281 2 26,82 30,74 3d' apo_4p' ap 0-1 
3161,610 8 25,33 29,25 4d 1D-4s' 1P 0 2-1 
3147,371 7 26,80 30,74 3d' apo_4p' ap 2-1 
3135,906 3 26,81 30,76 3d' apc_4p' ap 1-2 
3126,267 6 26,80 30,76 3d' apo_4p' ap 2-2 
3096,826 16 17,72 21,72 3d 3D-4p ap• 1-0 
3093,65 5 17,72 21,73 3d aD-4p 3P 0 1-1 
3093,424 20 17,72 21,73 3d 3D-4p 3P 0 2-1 
3086,46 6 17,72 21 ,74 3d 3D-4p apo 2-2 
3086,236 25 17,72 21,74 3d 3D-4p 3P 0 3-2 
3083,363 2 26,82 30,84 3d' 3P 0-4p' 8S 0-1 
3077 ,523 4 26,81 30,84 3d' ap 0-4p' as 1-1 
3068,238 7 26,80 30,84 3d' 3P 0-4p' 3S 2-1 
3046,284 3 24,99 29,06 4d 3D-6p apo 1-0 
3045,076 5 24,99 29,06 4d aD-6p apo 1' 2-1 
3043,932 7 24,99 29,06 4d 3D-6p ape 3-2 
3040,933 9 25,98 30,06 4/ 3r-6g 3G 4-4, 5 
3037 ,287 8 25,98 30,06 4tar-6g ac 3-3,4 
3034,732 6 25,97 30,06 4j apo_6g aG 2-3 
3032,66 4 26,65 30,74 5p apo_4p' ap 2-1 
3013,091 5 26,65 30,76 5p apo_4p' ap 2-2 
2980,519 5 17,72 21,88 3d 3D-4p 1 P 0 2-1 
2959,67 3 26,65 30,84 5p apo_4p' as 0, 1-1 
2959,150 5 26,65 30,84 5p apo_4p' as 2-1 
2875,09 2 26,65 30,96 5p 3P 0-8s as 0, 1-1 
2874,626 4 26,65 30,96 5p ap 0 -8s as 2-1 
2839,622 5 25,97 30,34 4j 3r-4p' an 2-1 
2831,490 7 25,98 30,35 4/ 3r-4p' 3D 3-2 
2817,110 9 25,98 30,38 4j apo_4p' 3D 4-3 
2655,512 14 25,39 30,06 4t 1r-6g 1G 3-4 
2640,788 11 25,42 30,11 3d' 1D0-4p' 1P 2-1 
2559,210 14 20,55 25,39 3d 1D-4/ 1po 2-3 
2546,093 10 20,55 25,42 3d 1D-3d' 1 Do 2-2 
2541,818 25 10,28 15,15 3p 1po_3p2 ID 1-2 
2483,196 6 25,98 30,97 4j apo_7K aG 3-4 
2481,508 3 25,97 30,97 4f apo_7g 3G 2-3 
2449,484 11 24,99 30,05 4d aD-6f ape 
2429,35 7 24,69 29,79 3d' 3F0-6d an 4-3 
2329,931 2 25,42 30,73 3d' 1D 0 -4p' 1D 2-2 
2308,191 10 24,69 30,06 3d' aF0-6g aG 4-4, 5 
2306,42 2 24,99 30,36 4d aD-7p ape 3-2 
2300,930 8 24,67 30,06 3d' aF0-6g ac 3-3, 4 
2296,873 10 29,18 34,58 3d' 1F0 -4/' [3l/2l 3-::l 
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A., A I EH, eV EB, eV Transition J 

2~95,476 6 24,66 :~0,06 3d' 3 po -6g 3G 2-3 
2222,01 2 25,39 30,97 4t 1r-7g 1G 3-4 
2182,049 3 24,66 30,34 :3d' 3r-4p' 3D 2-1 
2180,836 4 24,67 30,35 3d' 3F0 -4p' 3D 3-2 
2176,894 5 24,69 30,38 3d' 3F0-4p' 3D 4-3 
2157 ,280 2 29,25 34,99 4s' 1po_5p' lp 1-1 
2075,04 2 24,99 30,96 4d 3D-7f spo 
2049,913 2 20,55 26,59 3d 1D-5p 1P0 2-1 
1892,030 3 0,00 6,55 3s2 1S-3p spa 0-1 
1842,547 9 15,15 21,88 3p2 1D-4p lpc 2-1 
1803,023 3 19,72 26,59 4s 1S-5p 1P0 0-1 
1709,018 3 
1699,808 5 
1673,315 7 20,55 27 ,96 3d 1D-5/ 1FP 2-3 
1588,950 2 20,55 28,35 3d 1D-3d' 1P0 2-1 
1513,533 2 29,18 37 ,37 3d' 1F 0-5/' [31/21 3-3 
1506,060 6 21 ,88 30,11 4p lpo_4p' lp 1-1 
1501,870 9 17,72 25,97 3d 3D-4/ spo 1, 2, 3-2 
1501,191 10 17,72 25,98 3d 3D-4f 3F" 2, 3-3 
1500,241 12 17,72 25,98 :3d 3D-4/ 3F" 3-4 
1496,172 7 
1457,253 5 20,55 29,05 3d 1D-6p 1P 0 2-1 
1447,196 6 6,59 15,15 3p spo_3p21D 2-2 
1441 ,732 5 6,55 15,15 3p apo_3p21D 1-2 
1439,391 2 21,73 30,34 4p spo_4p' sn 1-1 
1438,702 2 21,72 30,34 4p apo_4p' sn 0-1 
1438,228 2 21,73 30,35 4p apo_4p' 3D 2-2 
1436,724 4 21,73 30,35 4p apo_4p' 3D 1-2 
1436,166 7 19,72 28,35 4s 1S-3d' 1P 0 0-1 
1435,776 8 20,55 29,18 3d 1 D-3d' 1 F0 2-3 
1433,690 6 21,74 30,38 4p 3po_4p' 3D 2-3 
1424,775 2 20,55 29,25 3d 1D-4s' 1P 0 2-1 
1417,237 13 10,28 19,02 3p lpo_3p2 1S 1-0 
1387,994 5 17,72 26,65 3d 3D-5p 3P 0 

1377 ,238 2 21 ,73 30,73 4p spo_4p' 3p 1-0 
1377,082 3 21,74 30,74 4p spo_4p' 3p 2-1 
1375,688 2 21,73 30,74 4p apo_4p' 3p 1-1 
1375,083 2 21,72 30,74 4p spo_4p' sp 0-1 
1373,030 5 21,74 30,76 4p apo_4p' ap 2-2 
1371,652 3 21,73 30,76 4p apo_4p' ap 1-2 
1369,437 5 19,01 28,06 4s 3S-4s' 3P 0 1-0 
1367,049 7 19,01 28,08 4s 3S-4s' 3P 0 1-1 
1365,253 8 17,72 26,80 3d 3D-3d' 3P 0 1, 2, 3-2 
1363,459 7 17,72 26,81 3d 3D-3d' 3P 0 1, 2-1 
1362,366 ;j 17,72 26,82 3d 3D-3d' 3P 0 1-0 

1361,597 8 19,01 28,12 4s 3S-4s' 3P 0 1-2 
1343,388 6 17,72 26,95 3d 3D-3d' 3D0 1, 2-1 
1342,392 7 17,72 26,95 3d 3D-3d' 3D0 1, 2, 3-2 
1341,465 8 17,72 26,96 3d 3D-3d' 3Dc 2, 3-3 
1313,867 :3 

1312,590 13 10,28 19,72 3p 1P 0 -4s 1S 1-0 
1303,320 16 6,59 16,10 3p 3po_3p2 sp 2-1 
1301 ,146 14 6,55 16,08 3p spo_3p2 sp 1-0 
1298,960 18 6,59 16,13 3p spo_3p2 sp 2-2 
1298,891 15 6,55 16,10 3p spo_3p2 3p 1-1 

1296,726 14 6,54 16,10 3p spo_3p2 sp 0-1 
1294,543 17 6,55 16,13 3p 3po_3p2 3p '1-2 
1280,354 6 20,55 30,23 3d 1D-6f 1F" 2-3 
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1..,A I EH, eV E 8, eV Transition J 

1235,431 7 19,02 29,05 3p21S-6p 1po 0-1 
1212,011 2 19,02 29,25 3p2 1S-4s' lpo 0-1 
1210,456 10 15,15 25,39 3p2 lD-4/ lpc 2-3 
1207,517 9 15,15 25,42 3p2 1D-3d' 1D0 2-2 
1206.533 30 10,28 20,55 3p 1P0-3d 1D 1-2 
1206;510 30 0,00 10,27 3s2 1S-3p lpc 0-1 
1182,018 3 20,55 ::31,04 3d 1D-7f 1F" 2-3 

1178,004 8 16,13 26,65 3p2 3P-5p ape 2-1, 2 
1174,432 6 16;10 26,65 3p2 3P-5p apo 1-2 
1174,369 5 16,10 26,65 3p2 3P-5p apo. 1-0, 1 
1172,529 4 16,08 26,65 :3p2 3P-5p spo 0-1 
1161,579 8 16,13 26,80 3p2 3P-3d' apo 2-2 
1160,255 6 '16,13 26,81 3p2 3P-3a' apo 2-1 
1158,102 7 16,10 26,80 3p2 3P-3d' apo 1-2 
1156,782 4 16,10 26,81 3p2 3P-3d' apo 1-1 
1155,957 6 16,10 26,82 3p2 3P-3d' apo 1-0 
1154,998 6 16,08 26,81 3p2 3P-3d' apo 0-1 
1145,22 8 17,72 28,54 3d 3D-5f spa 3-3, 4 
1145,177 7 { 17,72 28,54 3d 3D-5j ape 1, 2, 3-2 

17,72 28,54 3d 3D-5j spa 2-3 
1144,959 6 '16,13 26,95 3p2 3P-3d' 3D 0 2-2 
1144,306 8 16,13 26,96 3p2 3P-:3d' 3D0 2-3 
1142,282 6 16,10 26,95 3p2 3P-3d' 3D0 1-1 
1141,580 7 16,10 26,95 3p2 3P-3d' 3D0 1-2 
1140,545 6 16,08 26,95 3p2 3P-3d' 3Dc 0-1 
1117,686 4 
1113,228 18 6,59 17,72 3p 3P 0 -3d 3D 2-1, 2, 3 
1109,970 16 6,55 17,72 3p 3P 0-3d 3D 1-1, 2 
1108,368 14 6,54 17,72 3p 3P0-3d 3D 0-1 
1083,210 6 15,15 26,59 3p21D-5p lpo 2-1 
1079,112 4 
1076,589 10 
1076,253 3 

1053,289 10 
1037 ,053 7 16,13 28,08 3p2 3P-4s' apo 2-1 
'1035,657 3 16,10 28,06 3p2 3P-4s' apo 1-0 
1034,287 4 16,10 28,08 3p2 3P-4.s' apo 1-1 
1033,920 8 16,13 28,12 3p2 3P-4s' apo 2-2 
1032,851 3 16,08 28,08 3p2 3P-4s' apo 0-1 
1031,169 7 16,10 28,12 3p2 3P-4s' apo 1-2 
'1005,365 7 17,72 30,05 3d 3D-6j ape 
997,389 16 6,59 19,01 3p 3P 0-4s 3S 2-1 
994,787 13 6,55 19,01 3p 3P 0-4s as 1-1 
993,519 10 6,54 19,01 3p 3P 0-4s as 0-1 
967 ,946 9 15,15 27,96 3p2 lD-5/ lpo 2-3 
939,093 7 15,15 28,35 3p21D-3d' lpo 2-1 
936,060 3 17,72 30,96 3d 3D-7j 3F 0 

883,398 5 15,15 29,18 3p2 1D-3d' lpo 2-3 
823,408 9 10,28 25,33 3p 1P 0 -4d 1D 1-2 
800,066 5 10,28 25,77 3p 1P 0-5s 1S 1-0 
690,689 2 10,28 28,22 3p 1P0-5d 1D 1-2 
678,055 2 10,28 28,56 3p 1P 0-6s 1S 1-0 
673,477 5 6,59 24,99 3p 3P 0-4d 3D 2-1, 2, 3 
672,29:1 4 6,55 24,99 3p 3P 0-4d 3D 1-1, 2 
671 ,718 2 6,54 24,99 3p ap0 -4d 3D 0-1 
653,332 8 6,59 25,56 3p 3P 0-5s 3S 2-1 
652,223 6 6,55 25,56 3p ap 0-5s 3S 1-1 
651,668 4 6,54 25,56 3p ap 0 -5s 3S 0-1 
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1, .A I Ea, eV I E 8 , eV Transition J 

566,613 8 0,00 21,88 3s21S-4p 1po 0-1 
565,698 2 6,55 28,46 3p 3P0-6s 3S 1-1 
565,289 1 6,54 28,46 3p 8P0-6s 8S 0-1 
466,129 4 0,00 26,59 3si1S-5p 1po 0-1 

Si IV, ground state 1s2 2s2 2p6 3s 28112 

Ionization potential 364 093,1 cm-t; 45,139 eV 

1, A I EH, eV I E 8 , eV I Transition J 

9018,162 1 32,90 34,28 5s 2S-5p 2P 0 1/2-1/2 
8957 ,245 2 32,90 34,29 5s 2S-5p 2P 9 1/2-3/2 
8240,606 1 39,08 40,59 6f 2r-7d 2fl 

7752,905 1 39,09 40,69 6g 2G-7f 2Fo 

7730,469 1 39,09 40,69 6h 2H 0-1g 2G 
7725,64 2 39,09 40,70 6h 8H 0 -1h2H0 

7723,818 6 39,09 40,70 6h 2 H0-1i 2/ 
7718,785 5 39,09 40,70 6g 2G-7h 2H0 

7678,748 4 39,08 40,69 6f 2r-7g 2G 
76S4,SSS 4 37,90 39,S2 6p 2P0-1s 2S %-1/2 
7630,497 2 37,89 39,S2 6p 2P0-1s 2S 1/2-1/2 
7068,410 4 36,14 37 ,89 Sd 2D-6p 2P 0 %-1/2 
7047,939 6 --. '4 37 ,90 5d 2D-6p 2P 0 %. 5/2-3/2 
6998,358 3 38,92 40,69 6d 2D-7f 2po %-7/2 
6701,207 7 34,29 36,14 Sp 2P 0-Sd 2D %-3/2, 5/2 
6667,S56 s 34,28 36,14 Sp 2P0-Sd 2D 1/2-3/2 
5309,493 1 38,92 41,2S 6d 2D-8p 2P 0 3,2_1,2 
S304,971 2 38,92 41 ,2S 6d 2D-8p 2P 0 %. %-3/2 
4950 ,10S 3 36,41 38,92 Sf 2r-6d 2D 
4673,297 2 36,43 39,08 5g 2G-6f 2po 
4667,14 1 39,08 41,74 6f 2po_8g 2G 
46S6,92 3 36,43 39,09 Sg 2G-6g 2G 
46S4,323 10 36,43 39,09 Sg 2G-6h 2H0 

4647,45 1 36,41 39,08 Sf 2Fo-6f 2po 
4631,241 9 36,41 39,09 Sf 2r-6g 2G 
4628,62 3 36,41 39,09 Sf 2po_6h 2HO 
4611,27 0 37,90 40,S9 6p 2P0-1d 2D 3/z-%, 3/z 
4411,652 0 37,15 39,96 6s 2S-1p z.po 1/2_3,2 
4403,734 2 38,92 41,73 6d 2D-8f 2po 
4328,175 s 34,29 37,15 5p 2P0-6s 2S %-1/2 
4314,104 3 34,28 37,1S 5p 2P0-6s 2S 1/2-1/2 
4212,407 7 36,14 39,08 5d 2D-6f 2F 0 

4116,097 9 24,0S 27 ,06 4s 2S-4p 2Pc 1/z-1/2 
4088,8S4 10 24,0S 27 ,08 4s 2S-4p 2P 0 1,2_3,2 
4038,057 2 37,90 40,97 6p zpo_8s 2S %-1/2 
4031,39 1 37,89 40,97 6p zpo_8s 2S 1/2-1/2 
3773,151 6 31,00 34,28 4d 2D-5p 2P 0 3,2_1,2 
3762,435 8 31,00 34,29 4d 2D-Sp 2P 0 %.%-% 3244,192 1 36,14 39,96 5d 2D-1p 2P 0 %-1/2 
316S,710 9 27,08 31,00 4p 2P0-4d 2D 3/2-5/2' 3/2 

3149,561 7 27,06 31,00 4p 2P 0-4d 2D 1/z-3/2 
2971,S22 1 36,41 40,S9 5/ 2r-7d 2D 
2904,470 2 36,43 40,70 5g 2G-7h 2H0 

289S,131 3 36,41 40,69 Sf 2r-7c 2G 
2723,812 3 36,14 40,69 5d 2D-1f 2r 
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;.., A. I En, eV EB, eV Transition J 

2677 ,57 1 34,29 38,92 5p 2po_6d 2J) 3/2-5/2' 3/2 
2675,249 4 31,51 36,14 4/ 2r-5d 2D 7/2-% 
2675,120 4 31,51 36,14 4/ 2r-5d 2D 5/a-3/2, 6/2 
2672,193 1 34,28 38,92 5p 2po_6d 2J) 1J2-% 
2517,506 7 31,51 36,43 4/ 2r-5g 2G 

2485,378 1 32,90 37 ,89 5s 2S-6p 2P 1/2-1/2 
2482,816 2 32,90 37,90 5s 2S-6p 2P 1J2-3J2 
2370,985 3 34,29 39,52 5p 2P 0-7s 2S 3/2-1/2 
2366,755 2 34,28 39,52 5p 2P 0-7s 2S 1J2-1J2 
2328,56 2 36,41 41,74 5/ 2r-8g 2G 

2287,041 5 :H,OO 36,41 4d 2D-5j 2po 
2127,467 4 27,08 32,90 4p 2 P 0-5s 2S 3fz-lj2 
2120,179 3 27 ,06 32,90 4p 2P 0-5s 2S lj2-1J2 
1729,997 5 
1727,377 5 19,88 27 ,06 3d 2D-4p 2P 0 3fz-1J2 

1726,006 4 
1722,534 6 19,88 27 ,08 3d 2D-4p 2P 0 %, 5J2-3J2 
1673,374 150 
1642,168 4 
1634,607 1 31 ,.51 39.09 4/ 2r-6g 2G 

1430,791 1 
1410,950 1 
1407,701 3 
1402,769 12 0,00 8.84 3s 2S-3p 2 P 0 1/z-1/2 
1393,735 15 0,00 8,90 3s 2S-3p 2P 0 1J2-% 

1291 ,9G9 30 
1280,:3::16 20 
1128,340 10 8,90 19,88 3p 2P 0-3d 2D 3/2-5/2 
1128 ,:"125 10 8,90 Hl,88 3p 2po_3d 2J) 3J2-3J2 
1122,485 8 8.84 19,88 3p 2P 0-3d 2D 1J2-3j2 

1117,990 4 
1100,050 1 
1098,408 1 
1077 ,325 1 
1066,650 8 19,Sil 31 ,51 3d 2D-~j 2po 3j2-5J2 

1066·,636 8 19,88 :H .51 3d 2D-4j ~Fo 5/2-5/2 
1066,614 8 19,88 31 :s1 3d 2D-4j 2po %-7/2 
1056,582 12 
1051,5'36 70 
984,889 1 
933,420 5 
894,347 3 
834,789 7 
849,248 1 
840,901 5 

836,126 1 
818,12!1 8 8,90 24,05 3p 2P 0-4s 2S %-1/2 
815,049 7 8,84 24,05 3p 2P 0 -4s 2S lj2-lj! 
749 ,9H 5 19,88 36,41 3d 2D-5j 2po 
730,241 2 

712,688 1 
688,935 2 
683,568 1 
683,135 1 
681 ,911 1 

680,679 1 
676,981 1 
671 ,354 5 

2!!5 



A, A I EH' eV E 8, eV Transition J 

659,854 1 
645,764 2 19,88 39,08 3d 2D-6j 2po 

639,208 1 
635,312 10 
633,183 3 
629,750 2 
629,363 2 

612,082 2 
608,904 1 
561,689 1 
542,296 5 
516,348 3 8,90 32,90 3p 2P 0-5s 2S 3/2-1/2 

515,118 2 8,84 32,90 3p 2 P 0-5s 2S 1/2-1/2 
458,155 3 0,00 27,06 3s 2S-4p 2P 0 1/2-1/2 
457,818 4 0,00 27 ,08 3s 2S-4p 2P 0 1/2- 3/2 

Si V, ground state 1s2 2s2 2p61S 0 

Ionization potential 1345100 cm-1; 166,762 eV 

A, A I EH, eV E 8, eV I Transition J 

118,968 20 0,00 104,21 2p61S-3s [11f21o 0-1 
117,860 20 0,00 105,19 2p61S-3s' P/21° 0-1 
98,209 2 0,00 126,24 2p61S-3d P/21° 0-1 
97,143 10 0,00 127,62 2p61S-3d [fl/21° 0-1 
96,439 15 0,00 128,56 2p& 1S-3d' [11f21o 0-1 

90,852 4 0,00 136,46 2p61S-4s [11/21° 0-1 
90,453 4 0,00 137,06 2p6 1S-4s' P/:d 0 0-1 
85,576 6 0,00 144,87 2p61S-4d [il/2]o 0-1 
85,175 10 0,00 145,56 2p6 1S-4d' [11/2] 0 0-1 
81,113 2 0,00 152,85 2p61S-5d [11/2] 0 0-1 

80,807 2 0,00 153,42 2p& 1S-5d' [11f2lo 0-1 
78,903 1 0,00 157,13 2p61S-6d [fl/2] 0 0-1 
78,611 1 0,00 157,71 2p61S-6d' [11/21° 0-1 

Si VI, ground state 1s2 2s2 2p5 2 P 0 s;2 

Ionization potential 1654800 cm-1; 205,157 eV 

A, A I EH, eV E 8, eV Transition J 

249,125 8 0,63 50,40 2p5 2po-2p6 2S 1/2-1/2 
246,001 8 0;00 50,40 2p5 2po-2p6 2S 3/2-1/2 
103,163 2 50,40 170,57 2p6 2S-3s"'2P 0 1/2-3/2 
102,846 1 50,40 170,94 2p6 2S-3s•·2po 1/2-1/2 
101,160 0 0,63 123,19 2p5 2po_3s 4p 1/2-Sfz 
100,963 1 0,00 122,79 2p5 2po_3s4P 3/2- 5/2 

100,640 10 0,00 123,19 2p5 2po_3s 4p 3/2-% 
99,966 10 0,63 124,65 2p5 2po_3s 2p 1/2-% 
99,598 10 0,63 125,11 2p5 2po_3s 2p 1/2-1/2 
99,460 15 0,00 124,65 2p5 2po_3s 2p 3/2-3/2 
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1.., .\. EH eV E 8, eV Transition J 

99,095 10 0,00 125,11 2p5 2po_3s 2p 3/2-1/2 

96,488 10 0,63 129,12 2p5 2po_3s 2D 1/2-3/2 

96,020 10 0,00 129,12 2p5 zpo-3s 2D 3/2-3/2, 5/2 

91,798 4 0,63 135,69 2p5 2po_3s" 2S 1/2-1/2 

91,369 4 0,00 135,69 2p5 2po_3s" 2S %-1/2 

84,082 .12 0,63 148,07 2p5 2po_3d 4F 1/2-3/2 

83,965 0 0,63 148,28 2p6 zpo_3d 4p 1/2-3/2 
83,802 6 0,00 147,94 2p5 2po_3d 4F %-5/2 
83,729 1 0,00 148,07 2p5 2po_3d 4F %-3/2 

83,684 1 0,00 148,15 2p5 2po_3d 4p 3/2-1/2 

83,639 3 0,63 148,86 2p5 2po-3d.2P 1/2-1/2 

83,611 8 { 0,00 148,28 2p5 zpo_3d 4p 3/2-3/2 

0,63 148,91 2p5 2po_3d 2D 1/2-3/2 

83,526 8 0,00 148,43 2p5 2po_3d 4p 3/2-5/2 
83,358 8 0,63 149,36 2p5 2po_3d 2p 1/2-3/2 

83,283 1 0,00 148,86 2p5 2po_3d 2p 3/2-1/2 

83,258 5 0,00 148,91 2p5 zpo_3d 2D 3,2_3/2 

83,128 15 0,00 149,14 2p5 2po_3d 2D 3/2-% 

83,006 4 0,00 149,36 2p5 zpo_3d zp 3/z-% 
81 ,030 7 0,63 153,63 2p5 2po-3d' 2p 1/2-1/2 
80,908 8 0,63 153,86 2p5 2po-3d' 2S 1/2-1/2 

80,821 8 0,63 154,03 2p5 zpo_3cl' 2p 1/2-3/2 

80,725 10 0,63 154,21 2p5 zpo_3d' 2D 1/2-% 
80,698 10 0,00 153,63 2p5 zpo_3d' 2p 3/2-1/2 
80,577 12 0,00 153,86 2p5 2po_3d' 2S %-1/2 
80,501 10 0,00 154,01 2p5 2po_3d' 2D 3/2-5/2 

80,491 5 0,00 154,03 2p5 2po_3d' 2p 3/2-% 

80,449 10 0,00 154,11 2p5 zpo_3d' 2F 3/2-Sfz 
80,395 5 0,00 154,21 2p5 zpo_3d' 2D 3/2-3/2 
77,718 6 0,63 160,15 2p5 2po_3d" 2D 1/z-3/z 
77,429 10 0,00 160,12 2p5 2po_3d" 2D Sfz-5/~ 

75,587 1 0,00 164,02 2p5 zpo_4s 4p 3/z-3/2 
75,486 1 0,63 164,88 2p5 2po_4s 2p 1/z-3/2 
75,193 4 0,00 164,88 2ps 2po_4s zp 3/z-3/2 
72,896 1 0,00 170,07 2p5 2po_4s' 2D 3/2-5/z' 3/2 
71,718 0 0,63 173,50 2p5 2po_4d 4F 1/2-3/z 

71,644 0 0,63 173,68 2p5 2po_4d 4p 1/2-% 
71,561 1 0,63 173,88 2p5 2po_4d 2p 1/z-1/z 
71,534 1 0,63 173,95 2p5 2po_4d 2D 1/2-3/2 

71,474 1 0,00 173,46 2p5 zpo -4cl 4F %-5/2 
71,384 4 0,00 173,68 2p5 2po_4d 4p 3/2-3/z 

71 ,36fi 3 0,63 174,35 2p5 2po-4d 2p 1/2-3/2 

71,340 1 0,00 173,78 2p5 2po_4d 4p 3/z-5/z 
71,304 0 0,00 173,88 2p5 2po_4d 2p 3/2-1/z 
71,273 2 0,00 173,95 2p5 2po_4d 2D 3/z-Sfz 
71,181 5 0,00 174,17 2p5 zpo_4d 2D 3/z-5/2 

69,448 2 0,63 179,15 2p5 zpo_4d' 2p 1/z-3/z 
69,42'1 1 0,63 179,22 2p5 2po_4d' 2D 1/z-3/2 

69,236 5 0,00 179,07 2p5 zpo_4d' 2S 3/z-1/2 
69,204 1 0,00 179,15 2p5 2po_4d' 2D %-% 
66,796 0 0,00 185,61 2p5 zpo_4d" 2D 3/2-5/2 

66,772 0 0,00 185,67 2p5 2po_5d 2D %-% 
65,211 0 0,63 190,75 2p5 2po_5d' 2p 1/z-3/2 
95,004 0 0,00 190,72 2p5 zpo_5d' 2S a;?.-1/2 
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CHLORINE, Z = 17 

Cl I, ground state 1s2 2s2 2p6 3s2 3p5 2 pg12 

Ionization potential 107 995,46 cm-1 ; 13,017 eV 

)., A I EH,eV EB, eV Transition J 

25323,66 6 10,43 10,92 4p 4D 0 -3d 4D 5/2-5/2 
25047 ,31 6 
24470,02 100 10,40 10,90 4p 4D 0-3d 4D 7!2-7/2 
24146,23 4 
23956,10 11 

23882,69 18 10,40 10,92 4p 4D 0 -3d 4D 7J2-s;2 
23188,84 12 11,29 11,83 3d 2F-5p 2D 0 7/2-5/2 
23038,78 17 11,22 11,76 3d 4F-5p 4D 0 7/2-5/z 
22891,90 4 
22721,74 5 

22688,70 12 11,39 11,94 3d 2P-5p 2P 0 3J2-3J2 
22522,80 6 
22288,52 9 11,30 11,85 5s 4P-5p 4S0 s;2_a;2 
22026,68 40 11,18 11,74 3d 4F-5p 4D 0 %-7/2 
21902,34 14 11,25 11,82 3d 4F-5p 4D0 %-3/2 

21830,38 10 11,30 11,86 5s 4P-5p 2D 0 %-3/2 
21582,40 12 11,37 11,94 3d 4P-5p 2P 0 3J2-3J2 
20725,44 56 10,33 10,93 4p 4P0 -3d 4D lj2-3J2 
20370,12 85 10,33 10,94 4p 4P0 -3d 4D 1/2-1/2 
20199,36 227 1.0,31 10,92 4p 4P 0-3d 4D 3J2-5J2 

19766,78 185 10,31 10,93 4p 4P 0-3d 4D 3fz-3J2 
19755,28 717 1.0,28 10,90 4p 4P 0 -3d 4D 5/2-7/2 
19443,27 6 10,31 10,94 4p 4P 0 -3d 4D 3/2-1/2 
19370,30 227 10,28 10,92 4p 4P 0-3d 4D %-5/2 
18971,55 21 10,28 10,93 4p 4P 0 -3d 4D 5/2-3/2 

18742,79 22 10,63 11,29 4p 4S0 -5s 4P 3/2-1/2 
18541,37 74 10,63 11,30 4p 'S 0 -5s 4P 3/2-5/z 
18382,27 40 10,63 11,30 4p 4S 0 -5s 4P 3/2-3/2 
17825,76 5 10,63 11,32 4p 4S0 -3d 2D 3/2-5/a 
17767,65 7 10,59 11,29 4p 2P0 -5s'P 3/a-1/a 

17586,44 60 10,59 11,30 4p 2P 0-5s 4P 3/a-5/2 
17519,72 4 
17443,93 46 10,59 11,30 4p 2P 0-5s 4P 3/2-3/2 
17226,30 27 10,63 11,35 4p 4S 0 -3d 2D 3/2-3/z 
17119,13 28 10,49 11,22 4p 2D 0-3d 4F %-7/2 

16941,45 10 10,59 11,32 4p 2P 0-3d 2D 3/2- 5/z 
16871 ,76 18 10,63 11,36 4p 4S 0-3d 4P Sfz-5/z 
16813,82 14 10,63 11,37 4p 4S 0-3d 4P %-3/z 
16800,73 10 
16759,73 6 

16671,38 55 
16624,76 4 11,36 12,11 3d 4P-(3P2) 4/ [3] 0 5/z-5/2, 7/2 

16385,70 7 ( 10,54 11,29 4p 2D 0-3d 2F 3/z-7/2 
I 10,49 11,25 4p 2D 0 -3d 4F %-5/2 

16293,39 15 11,35 12,11 3d 2D-(3P2) 4/ [3) 0 3/z-5/2 
16286,18 39 10,54 11,30 4p 2D 0 -5s 4P 3J2-5J2 

16284,18 7 11,35 12,11 3d 2P-(3P2) 4/ [2] 0 3J2-3/2, iJ2 
16214,99 10 11,35 12,11 3d 2D-(3P2) 4/ [2] 0 a;2_5f.z 
16198,47 259 10,63 11,39 4p 1S 0-3d 2P 3/z-3/a 
16189,88 14 11,35 12,12 3d 2P-(3P2) 4/ [1 )0 3Jz-3f! 
16179,12 10 11,43 12,20 3d 2P-(3P1) 4/ (2] 0 1/2-3/2 
16077,62 129 10,59 11,36 4p 2P0-3d'P 3/2-5/2 
16067,35 10 10,65 11,42 4p zpo_5s zp 1J2-3J2 
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;a.., A I EH' eV E8, eV Transition J 

16060,41 10 
16024,95 25 10,59 11,37 4p 2P0-3d 4P 3/2-3/2 
15970,49 283 10,50 11,28 4p 4D0-3d 4F 1/2-3/2 
15959,97 735 10,47 11,25 4p 4D 0 -3d'F 3J2-% 
15928,92 342 10,65 11,43 4p 2po_3d 2p 1/2-1/2 
15883,34 277 10,57 11,35 4p 2S0-3d 2D 1/2-3/2 
15869,66 2780 10,40 11,18 4p 4D0-3d 4F 7/2-9/2 
15818,41 193 10,54 11,32 4p 2D0-3d 2F %-% 

15808,54 25 11,32 12,11 3d 2F-(3P2) 4/ [4] 0 %-7/2 
15792,00 21 11,32 12,11 3d 2F-(3P2) 4/ [3] 0 %-6/2, 7/2 
15730,06 1487 10,43 11,22 4p 4D0-3d 4F 5/2-7/2 
15717,70 4 H,32 12,11 3d 2F-(BP2) 4/ [2] 0 %-% 
15668,64 7 10.50 11,29 4p 4D 0 -5s 4P 1/2-1/2 
15615,16 7 
15608,08 18 10,63 11,42 4p 4S 0-5s 2P %-3/2 
15580,66 5 10,63 11,42 4p 4S 0-3d 4P %-1/2 
15520,29 1094 10,49 11,29 4p 2D 0-3d 2F %-7/2 
15477,78 15 10,63 11,43 4p 4S 0-3d 2P %-1/2 
15467,59 169 10,47 11,28 4p 4D0-3d 4F Sfz-3/2 
15465 ,o7 381 10,59 11,39 4p 2p0_3d 2p 3/2-3/2 
15435,14 27 11,39 12,20 3d 2D-(3P1) 4/ [4] 0 %-7/2 
15416 ,o7 32 10,50 11,30 4p 4D 0 -5s 4P 1/2-3/2 
15382,31 17 11,43 12,24 3d 2P-(3P 0) 4/ [3] 0 1/2-5/2? 
15373,88 23 
15351,42 2 11,39 12,20 3d 2D-(3P1) 4/ [3] 9 Ofz-7 /2' 5/2 
15320,46 7 10,49 11,30 4.p 2D 0-5s 4P %-% 
15309,08 28 11,30 12,11 5s 4P-(3P2) 4/ [2] 0 3/2-3/2' 6/2 
15269,83 8 11,30 12,11 5s 4P-(3P2)4f [3] 0 5/2-6/2' 7/2 
15262,98 150 10,54 11,35 4p 2D 0-3d 2D %-3/2 
15225,72 13 11,30 12,12 5s 4P-(3P2) 4/ [1] 0 %-% 
15203,46 15 
15199,65 22 11,29 12,11 3d 2F-(3P2} 4/ [4] 0 7J2-% 
15183,97 8 
15181,94 5 11,29 12,11 3d 2F-(3P2) 4/ [3] 0 7/2-7/2, % 
15161,15 145 10,40 11,22 4p 4D 0 -3d 4F 7f-;.-7 /2 
15108,04 269 10,43 11,25 4p 4D 0 -3d 4F 5J2-% 
15094,12 48 11,29 12,11 3d 2F-(3P2) 4/ [5] 0 7J2-9/2 
15051,60 4 10,47 11,30 4p 4D 0 -5s 4P 3/2-5/2 

14987,69 29 11,29 12,12 5s 4P-(3P2) 4/ [1] 0 1/2-3/2 
14983,51 95 10,54 11,36 4p 2D 0 -3d 4P 3J2-% 
14955,33 78 10,65 11,48 4p 2po_5s 2p 1/2-1/2 
14947,73 43 10,47 11,30 4p 4Do-5s 4p 3/2-3/2 
14938,14 108 f 10,54 11,37 4p 2D 0 -3d 4P 3/2-3/2 

11,37 12,19 3d 4P-(3P 1} 4! [2] 0 3/2-3/2, 5/2 
14931,70 294 10,49 H,32 4p 2D 0-3d 2D 5,2_5/2 
14924,95 7 
14918,68 6 

14901,33 10 r 10,59 11,42 4p 2po_3d 4p %-1/2 
l 10,49 11,32 4p 2D 0-3d 2F 6,2_6,2 

14892,33 3 11,36 12,20 3d 4P-(3P 1) 4/ [2] 0 %-3/2, s;2 

14863,53 5 11,28 12,11 3d 4F-(3P2) 4/ [3] 0 3,2_5,2 
14806,75 82 10,59 11,43 4p 2po_3d 2p 3,2_1,2 
14798,50 5 11,28 i2,11 3d 4F-(3P2) 4/ [2] 0 s;2_3/2, % 
14792,29 50 11,36 12,20 3d 4P-(BP1) 4/ [3] 0 %-7/2 
14731,37 45 11,39 12,23 3d 2D-(3P 0} 41 [3] 0 %-%, 7J2 

14682,82 ffi 11,35 12,20 3d 2P-(3P 1} 4/ [2] 0 3/2-3/2' 6fz 
14576,78 3 10,47 i1 ,32 4p 4D 0-3d 2D %-"12 
14626,35 9 11,35 1.2,20 3d 2D-(3P1) 4/ [2] 0 5/2-3/2' 5/2 
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1..,A I EH' eV E 8 , eV Transition J 

14556,68 25 10,63 11,48 4p 4S 0-5s 2P 3/2-1/2 
14529,13 4 11,35 12,20 3d 2fl-(3P1) 4/ [3) 0 5/2-% 

14508,63 16 10,49 11,35 t.p 2D 0 -3d 2D %-3/2 
14497,41 60 10,57 11,42 4p 2S 0-5s 2P 1J2-% 
14450,44 95 11,25 12,11 3d 4F-(3P2) 4/ (4] 0 5/2-7/2 
14436,26 13 11,25 12,11 3d 4F-(3P2) 4! [3] 0 5/2-7/2, 5/2 
14384,93 4 10,57 11,43 4p 2S 0 -3d 2P 1/2-1/2 

14369,71 148 10,13 11,29 4p 4D 0 -3d 2F 5/2-7/2 
14297,53 2 10,50 11,37 4p 4D 0 -3d 4P 1/2-3/2 
14292,07 73 10,43 11,30 4p 4D 0 -5s 4P 5/2-% 
14255,80 3 10,49 11,36 4p 2D 0 -3d 4P %-5Jz 
14221,48 2 11.,32 12,20 3d 2F-(3P1) 4/ [2] 0 6J2_3,2' 5/2 

14214,95 5 11,36 12,23 3d 4P-(3P 0) 4/ [3] 0 %-7/i. 
14198,27 48 10,43 11,30 4p 4D 0-5s 4P 5/2-3/2 
14173,84 H 10,47 11,35 4p 4D 0 -3d 2D 3/2-% 
14129,80 14 11,32 12,20 3d 2F-(3P1) 4/ (3] 0 5/2-7/2 
14122,44 4 

13983,32 4 
13978,14 120 10,54 11,42 4p 2D 0 -5s 2P %-3/2 
13961,45 19 10,59 11,48 4p 2po_5s 2p 3/2-1/2 
13956,82 2 10,54 11,42 4p 2D 0 -3d 4P 3/2-1/2 
13932,97 15 10,47 11,36 4p 4D 0 -3d 4P 3Jz-5J2 

13923,92 20 11,22 12,11 3d 4F-(3P2) 4/ (4] 0 7/2-7/2 
13911,08 2 11,22 12,11 3d 4F-(3P2) 4/ (3] 0 7/2-% 
13893,10 110 10,47 11,37 4p 4D 0 -3d 4P %-3/2 
13885,14 7 11,30 12,20 5s 4P-(3P 1) 4/ [2] 9 5/2-3/2, 5/2 
13833,31 13 10,43 11,32 4p 4D 0-3d 2D %-5Jz 

13837,58 125 11,22 12,11 3d 4F-(3P2) 4/ [5] 0 7/2-% 
13827,67 9 
13821,72 525 
13802,82 11 

10,40 11,30 4p 4D 0 -5s 4P 7J2-% 

13772,48 50 10,49 11,39 4p 2D 0 -3d 2P %-3/2 

13710,06 2 11,30 12,20 5s 4P-(3P1) 4/ [3] 0 5/z-5/2, 7/2 
13706,12 5 11,29 12,20 3d 2F-(3P1) 4/ [4] 0 7/z-% 
13602,16 11 11,32 12,23 3d 2F-(3P 0) 4/ (3] 0 5/z-5/z, 7/2 
13586,00 6 10,57 11,48 4p 2S0-5s 2P 1/z-1/z 
13578,45 28 

13498,30 160 10,43 11,35 4p 4D 0-3d 2D 5fz-3Jz 
13469,98 9 10,47 11,39 4p 4D 0-3d 2P %-3/z 
13465,13 2 11,28 12,20 3d 4F-(3P 1) 4/ (2] 0 3/2-3/z, 5/2 
13419,89 90 10,40 11,32 4p 4D 0-3d 2D 7/z-% 
13396,04 95 10,50 11,42 4p 4D 0-3d 4P 1/z-1/2 

13382,46 30 11,28 12,20 3d 4F-(3P1) 4/ [3] 0 %-% 
13378,04 33 11,18 12,11 3d 4F-(BP2) 4/ (4] 0 9/2-% 
13346,76 550 10,49 11,42 4p 2D 0 -5s 2P 5/z-% 
13296,01 310 11,18 12,11 3d 4F-(BP2) 4/ [5] 0 9/2-11/2 
13243,83 350 10,43 11,37 4p 4D 0-3d 4P %-% 
13213,42 7 11,30 12,23 5s 4P-(3P0 ) 4/ [3] 0 5/2-5/2' 7/2 
13208,29 20 10,28 11,22 4p 4P0 -3d 4F 5Jz-7/2 
13182,58 8 10,33 11,28 4p 4P0 -3d 4F 1/2-3/2 
13168,90 13 
13129,66 100 10,54 11,48 4p 2D 0-5s 2P 3/2-1/2 

13122,59 16 10,31 11,25 4p 4P0-3d 4F %-% 
13107,98 4 
13095,13 49 11,25 12,20 3cl 4F-(3P1)4/ [4] 0 5/2-7/2 
13062,73 5 
13059,70 4 10,47 11,42 4p 4D 0-5s 2P 3/2-% 
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A, A. I Ew eV E 8 , eV Transition J 

13040,99 125 10,47 11,42 4p 4D 0-3d 4P 3/2-1/2 
13034,59 9 11,25 12,20 3d 4F-(3P1) 4/ [3) 0 6/2-5/2' 7/2 
12976,77 20 10,33 11,29 4p 4P 0-5s 4P 1/2-1/2 
12908,57 24 11,28 12,23 3d 4F-(3P 0) 4/ [3) 0 3/2-5/2 
12872,10 39 10,40 11,36 4p 4D 0-3d 4P 7/2-5/2 
12869,80 4 
12859,16 13 10,43 11,39 4p 4D 0-3d 2P %-% 
12803,05 37 10,33 11,30 4p 4P 0-5s 4P 1/2-% 
12795,90 12 
12661,75 47 11,22 12,20 3d 4F-(3P1) 4/ [4) 0 7 /2_9,2 

12621,35 47 
12594,15 142 10,:31 11,29 4p 4P0 -5s 4P 3/2-1/2 
12585,09 10 11,25 12,24 3d 4F-(3P0)4f [3) 0 5/2-5/2' 7/2 
12563,58 38 
12502,69 63 10,31 H,30 4p 4P0 -5s 4P 3/2-% 
12430,13 12 10,31 11,30 4p 4P0 -5s 4P a;2_3f2 
12389,03 4 
12280,55 16 
12236,26 5 
12231,13 16 10,33 11,35 4p 4P0-3d 2D 1/2-% 
12229,52 4 
12179,72 77 10,28 11,30 4p 4P0-5s 4P %-% 
12172,95 60 10,31 11,32 4p 4P0 -3d 2D %-% 
12110,96 60 10,28 11,30 4p 4P0-5s 4P %-3/2 
12021,67 172 10,33 11,37 4p 4P0-3d 4P 1,2_3,2 

11866,50 195 10,28 11,32 4p 4P0 -3d 2D 5/2-% 
11720,55 180 10,31 11,36 4p 4P0-3d 4P %-% 
11692,73 85 10,31 11,37 4p 4P0-3d 4P %-3/2 
11636,22 4 
11598,74 5 10,28 11,35 4p 4P 0 -3d 2fl 5/z-3/z 
11579,91 9 
11577,24 11 
11573,48 2 11,35 12,42 3d 2P-(3P2) 5/ [1) 0 a;2_1J2' a;2 
11436,34 1000 10,28 11,36 4p 4P0-3d 4P %-5/2 
11409,68 269 10,28 11,37 4p 4po_3,d 4p %-3/2 

11392,66 231 10,33 11,42 4p 4P0-5s 2P 1J2-1J2 
11378,01 45 10,33 11,42 4p 4P0-3d 4P 1/2-1/2 
11373,93 5 
11331,08 5 11,32 12,42 3d 2F-(3P2) 5/ [4) 0 %-'/2 
t1326 ,53 6 11,32 12,42 3d 2D-100166° %-% 
11306,70 3 11,32 12,42 3d 2D-100184° 5J2-% 
11302,26 4 
11286,39 9 
11151,25 6 
11122,97 300 10,28 11,39 4p 4po_'Jd 2p 5/2-3/2 
11096,70 56 10,31 11,42 4p 4po_5s 2p 3/2-3/2 
11093,76 6 11,30 12,42 5s 4P-100181 c 3/2-% 
11093,04 6 
11082,93 206 10,31 11,42 4p 4P0-3d 4P 3J2-% 
11072,10 3 11,30 12,42 5s 4P-(3P2) 5/ [1) 0 3/2-%, 1/2 

11063,58 2 11,42 12,54 5s 2P-j01172° %-3/2,% 
11055,22 2 11,30 12,42 5s 4P-(3P2) 5/ [3] 0 %-'/2,% 
11014,52 3 11,29 12,42 3d 2F-(3P2) 5/ [4) 0 7/2-%, 7/2 
10986,71 13 11,29 12,42 3d 2F-100184° 7/2-7/2 
10945,43 5 11,29 12,42 5s 4P-(3P2) 5/ [1) 0 1/2-3/2' 1/2 

10841,55 100 { 10,28 11,42 4p 4PI;)-5s 2P 5/2-3/2 
11,28 12,42 3d 4F-100166e %-5/2 

10831,68 9 11,36 12,51 3d 4P-(3P1) 5/ [3]0 5/2--
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10822,20 3 10,33 11,48 4p 4po_5s 2p 1/2-1/2 
10785,12 7 11,39 12,54 3d 2P-101172° 3/2-3/2' 5/ 

/~ 

10717,84 2 11,35 12,50 3d 2D-(3P1) 5/ [2] 0 3J2--

10690,94 14 
10681 ,99 7 
10620,37 7 
10600,53 18 10,94 12,11 3d 4D-(3P2) 4/ [2] 0 1/2-3/2 
10560,89 4 10,94 12,12 3d 4D-eP2) 4/ [1] 0 1/2-1/2 

10554,96 8 10,31 11,48 4p 4po_5s 2p %-1/2 
10539,18 44 10,93 12,11 3d 4D-(3P2) 4/ [3] 0 3J2-% 
10506,72 33 10,93 12,11 3d 4D-(3P2) 4/ [2] 0 3J2-3j2 
10472,38 3 11,32 12,51 3d 2F-(3P1) 5/ [3] 0 5j2--
10467,86 7 10,93 12,12 3d 4D-(3P2) 4/ [1]0 3/z-1/2 

10427,54 44 10,92 12,11 3d 'D-(3P2) 4/ [4] 0 5/2-7/2 
10420,26 105 10,92 12,11 3d 4D-(3P2) 4/ [3] 0 %-7/2 
10420,05 105 10,92 12,11 3d 4D-(3P2) 4/ [3] 0 5j2_5j2 

10392,51 331 9,28 10,47 4s 2P-4p 4D 0 1/2-3/2 
10387 ,97 34 10,92 12,11 3d 4D-(3P2) 4/ [2] 0 %-% 

10350,02 2 10,92 12,12 3d 4D-(3P2) 4/ [1] 0 5J2-% 

10329,77 5 11,22 12,42 3d 4F-(3P2) 5/ [4e 7J2-7/2, 9j2 

10320,08 205 10,91 12,11 3d 4D-(3P2) 4/ [4 ~o 7/2-% 
10312,16 44 10,91 12,11 3d 4fl-(3P2) 4/ [3]<> 7/2-7/2, 5/2 
10305,50 22 
10280,07 4 10,91 12,11 3d 4D-(3P2) 4/ [2] 0 7/2-% 
10221,12 10 
i0091 ,64 40 9,20 10,43 4s 2P-4p 4D0 3/2-5/2 
10002,25 4 11,18 12,42 3d 4F-100184° %-7/2 
9875,95 50 9,28 10,54 4s 2P-4p 2D0 1J2-% 
9815,74 3 10,93 12,20 3d 4D-(3Pt) 4/ [2] 0 3J2-% 
9808,46 5 10,43 11,69 4s' 2D-4p' 2 P 0 a;2_s;2 
9806,90 25 10,43 11,69 4s' 2D-4p' 2P 0 5J2-% 
9744,33 30 9,20 10,47 4s 2P-4p 4D0 s;2_s;2 
9702,35 40 9,03 10,31 4s 4P-4p 4P0 1/2-3/2 

9669,54 5 10,92 12,20 3d 4D-(3P1) 4/ [3] 0 5/2-5/2. 7/2 
9661 ,90 20 10,43 11,71 4s' 2D-4p' 2P 0 3/2-1/2 
9632,37 20 9,28 10,57 4s 2P-4p 2S0 lj2-lj2 
9609,06 35 10,91 12,20 3d 4D-(3P1) 4/ [4] 0 7 /z-9/2 
9592,20 75 9,20 10,49 4s ~P-4p 2D0 s;2_s;2 

9588,01 5 11,25 12,54 3d 4F-101172° 5/2-3/z, 5/z 
9584,77 50 8,98 10,28 4s 4P-4p 4P 0 3/z-Sfz 
9576,43 8 10,91 12,20 3d 4D-(3P1) 4/ [3] 0 7 /z-7 /z 
9571,30 5 11,29 12,59 3d 2F-101530° 7/2-7/2 
9554,96 4 9,20 10,50 4s 2P-4p 4D 0 Sjz-1/2 

9516,94 15 10,93 12,23 3d 4D-(3P0) 4/ [3 }0 3/2-% 
9486,89 25 9,03 10,33 4s 4P-4p P0 lj2-lj2 
9481 ,93 3 10,43 11,74 4s' 2D-5p 4P0 s;2_s;2 
9452,06 75 9,28 10,59 4s 2P-4p 2P 0 1/2-% 
9419,82 40 10,92 12,23 3d 4D-(3P 0) 4/ [3] 0 5Jz-5/2, 7/2 

9414,07 ... 11,39 12,71 3d 2P-102522° s;2_a;2, s;2 " 9393,81 50 8,98 10,31 4s 4P-4p 4P 0 a;2_s;2 
9288,82 60 9,20 10,54 4s 2P-4p 2D0 3/2-3/2 
9212,39 3 10,43 11. ,77 4s' 2D-5p 4P0 3/2-1/2 
9197,49 25 9,28 10,63 4s 2P-4p 4S0 1/2-% 

9191,67 60 8,98 10,33 4s 4P-4p 4P0 s;2_1/2 
9121 ,10 75 8,92 10,28 4s 4P-4p ~po %-5/2 
9073,15 50 9,20 10,57 4s 2P-4p 2S0 3/2-1/2 
9069,66 25 10,43 11,79 4s' 2D-4.p' 2F0 3/2-5/2 
9068,39 3 10,43 11,79 4s' 2D-4p' 2F0 %-% 
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9050,10 4 11,22 12,59 3d 'F-101530° 7/2-7/2 
9045,40 40 9,28 10,65 4s 2P-4p 2P0 1/2-1/2 
9038,96 30 10,43 11,80 4s' 2D-4p' 2po 5/2-7/2 
8980,10 2 11,29 12,67 3d 2F-102218° 7/2-7/2 
8948,01 50 8,92 10,31 4s 4P-4p 4P0 %-3/2 
8931,20 2 10,43 11,82 4s' 2D-5p 4D 0 5/2-% 
8912,88 40 9,20 10,59 4s 2P-4p 2P 0 3/2-3/2 
8841 ,70 15 11,48 12,88 5s 2P-103905° lj2-% 
8815,28 30 11,18 12,59 3d 4F-101530° %-'/2 
8713,69 3 11,25 12,67 3d 4F-102218° %-7/2 
8711,58 1 19,43 11,85 4s' 2D-5p 28° %-1/2 
8700,44 5 11,42 12,85 3d 4P-103638° lj2-% 
8686,28 30 9,20 10,63 4s 2P-4p 48° 3J2-% 
8641,75 3 10,43 11,86 4p 4D0-4a 4D "/2-7/2 
8634,84 2 11,28 12,71 3d 4F-102522° 3J2-3/2, s;2 
8628,61 4 10,43 11,86 4s' 2D-5p 2D0 s;2_3f2 
8585,96 100 8,98 10,43 4s4P-4.p 4flo a;2_5f2 
8577,98 7 10,43 11,87 4p 4D 0 -4ct 4D %-% 
8575,25 75 9,03 10,47 4s4P-4.p 4Do lf2-3f2 
8550,46 20 9,20 10,65 4s 2P-4.p 2po 3J2-lj2 
8519,72 8 1'1,22 12,67 3d 4F -102218° 7/2-7/2 
8497,32 5 10,43 11,88 4p 4D 0-4d 4D s;2_3f2 
8488,85 2 11,25 12,71 3d 4F-102522° "/2-3/2, 5/2 
8472,96 3 10,63 12,09 4p 4S 0-4d 2D 3f2-s;2 
8467 ,32 25 10,40 11,86 4p 4D 0-4d 4D 7/2-7/2 
8428,25 100 9,03 10,50 4s 4P-4p 4D 0 1/2-1/2 
8406,20 10 10,40 11,87 4p 4D 0-4d 4D 7 /2-·'/2 
8403,70 1 10,59 12,07 4p 2po_4.d 4p 3/2-"/2 
8397 ,61 3 
8392,20 15 10.94 12,42 3d 4D-100181 o 1/2-3/2 
8383,58 4 
8375,95 150 8,92 10,40 4.s4P-4.p 4Do 5J2-7 /2 
8358,28 6 11,37 12,85 3d 4P-103638° 3J2-% 
8343,90 50 { 10,93 12,42 3d 4D-100166° 3J2-% 

11,36 12,85 3d 4P-103638° 5/2-3/2 
8333,27 5000 { '10,93 12,42 3d 4D-100181 o 3J~-3f2 

8,98 10,47 4.s 4P-4p 4D 0 3/2-3/2 
8304,69 5 10,59 12,08 4p 2po_6s4P 3/2-3/2 
8286,67 5 
8280,95 7 10,63 12,13 4p 4So-4d 2fl 3/2-% 
8273,79 7 10,49 11,99 4p 2Do-4d4F 5j2_7J2 
8271,70 7 
8269,15 60 10,92 12,42 3d 4D-100166° %-5/2 
8267 ,97 3 10,59 12,09 4p 2P0 -4.d 2D 3/2-5/2 
8258,64 4 10,92 12.42 3d 4D-100181 o 5/2-3/2 
8221,73 75 8,98 10,49 4s4P-4.p 2flo 3/2-5/2 
8220,4.0 60 9,03 10,54 4s4P-4.p 2flo 1/2-3/2 
8212,00 100 8,92 10,43 4s 4P-4.p 4D 0 5/2-5/2 
8206,40 2 10,65 12,16 4p 2po_6s 4p 1J2-lj2 
8203,76 12 10,49 12,00 4p 2D0-4d 2F %-'/2 
8200,95 25 '10,90 12,42 3d 4D-100166° 7/2-5/2 
8200,20 35 10,43 11,94 4s' 2fl-5p 2po 3/2-3/2 
8199,02 35 10,43 11,94 4s' 2D-5p 2P0 5/2-3/2 
8194,35 50 8,98 10,50 4s 4P-4p 4D0 3/2-1/2 
8170,09 10 10,57 12,08 4p 2S 0 -6s 4P 1/2-3/2 
8161 ,52 12 11,36 12,88 3d 4P-103905° 5/2-3/2 
8129,55 2 10,49 12.02 4p 2D0 -4d 4F %-% 
8121,40 5 10,63 12,13 4p 4S0-4d 4P s;2_3f2 
8117,75 4 
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8094,76 12 10,54 12,07 4p 2D 0 -4d 4P 3/z-5/z 
8087 ,69 20 10,43 11,96 4s' 2D-4p' 2D 0 3/z-5/z 
8086,67 75 10,43 11,96 4s' 2D-4p' 2D 0 5/z-5/z 
8085,54 60 10,43 11,96 4s' 2D-4p' 2Dc 3/z-3/z 
8084,48 35 10,43 11,96 4s' 2D-4p' 2D0 5/z-3/z 
8051,08 20 9,03 10,57 4s 4P-4p 28° 1/2-1/z 
8023,30 18 10,47 12,02 4p 4D 0 -4d 4F 3/2-% 
8015,57 45 10,43 11,97 4s' 2D-5p 2P 0 3/2-1/z 
7997 ,80 50 8,98 10,54 4s 4P-4p 2D 0 3/z-3/z 
7985,80 4 
7980,58 15 8,92 10,47 4s 4P-4p 4D 0 %-a/z 
7976,95 25 10,33 11,88 4p 4P0 -4d 4D 1/2-3/z 
7974,72 20 10,49 12,05 4p 2D0 -4d 2F 5/2-% 
7968,66 3 10,54 12,09 4p 2D 0 -4d 2D 3/z-% 
7952,49 15 10,50 12,06 4p 4D 0 -4d 4F 1/2-3/z 
7940,65 2 10,49 12,05 4p 2D 0 -6s 4P 5/2-% 
7938,90 8 
7933,85 50 10,40 11,96 4p 4D 0 -4d 4F 7 /2-9/z 
7924,62 100 9,03 10,59 4s 4P-4p 2P0 1/2-3/2 
7915,09 25 10,33 11,90 4p 4P0 -4d 4D 1/z-1/z 
7899,28 45 10,31 11,87 4p 4P 0 -4d 4D 3/z-% 
7898,10 5 10,59 12,16 4p 2P0 -6s 4P 3/2-1/2 
7893,33 10 
7886,00 6 
7878,22 75 8,92 10,49 4s 4P-4p 2D0 5/2-5/2 
7872,50 1 10,47 12,05 4p 4D 0 -4d 2F 3/2-5/2 
7870,68 1 10,43 12,00 4p 4D0 -4d 2F 5/z-7 I 2 
7839,42 8 10,47 12,05 4p 4D 0 -6s 4P %-5/2 
7837,40 6 8,98 10,57 4s 4P-4p 28° %-1/z 
7830,76 30 10,31 11,88 4p 4P0 -4d 4D 3/z-3/z 
7825,80 3 10,47 12,06 4p 4D 0 -4d 4F 3/2-3/2 
7821,35 45 10,28 11,86 4p 4P0 -4d 4D 5/z-7/z 
7815,34 1 10,50 12,08 4p 4D 0 -6s 4P 1/z-3/2 
7810,06 3 10,57 12,15 4p 2S0-4d 4P 1/z-3/2 
7802,27 6 10,43 12,02 4p 4D 0 -4d 4F 5/2-5/z 
7798,59 5 10,54 12,13 4p 2D 0 -4d 2D 3/2-3/2 
7790,56 5 10,49 12,08 4p 2D 0 -6s 4P %-3/z 
7787,75 4 10,40 11,9<1 4p 4D 0 -4d 4F 7 /z-7 /2 

7777 ,82 10 10,47 12,07 4p 4D0 -4d 4P a;2-5fz 
7771,10 12 10,31 11,90 4p 4P0 -4d 4D 3/2-1/2 
7769,18 30 10,28 11.87 4p 4P0 -4d 4D 5/z-5/2 
7754,78 6 
7744,94 125 9,03 10,63 4s 4P-4p 48° 1/z-3/z 
7717,57 100 8,98 10,59 4s 4P-4p 2P0 3/2-3/2 
7702,89 10 10,28 11,88 4p 4P0 -4d 4D 5/z-3/z 
7697 ,40 8 10,93 12,54 3d 4D-1 01172° %-3/2. % 
7692,97 7 10,47 12,08 4p 4D 0 -6s 4P 3/2-3/2 
7672,44 25 8,92 10,54 4s 4P-4p 2D0 5/2-3/z 

7659,50 5 f 10,43 12,05 4p 4D 0 -4d 2F 5/2-5/z 
t 10,40 12,02 4p 4D 0 -4d 4F 7/2-Sfz 

7656,86 6 10,54 12,15 4p 2D 0 -4d 4P 3/z-3/z 
7633,72 20 10,92 12,54 3d 4D-101172° 5/2-3/z, % 
7628,35 1 10,43 12,05 4p 4D 0 -6s 4P 5/2-% 
7561,19 4 
7547 ,06 100 8,98 10,63 4s 4P-4p 4S 0 3/z-3/z 
7496,56 1 10,93 12,59 3d 4D-101520o 3/2-5/2 
7492,12 10 10,40 12,05 4p 4D 0 -6s 4P 7 /z-5/z 
7489,46 8 10,43 12,08 4p 4D 0 -6s 4P %-3/z 
7462,40 8 10,49 12,15 4p 2D 0 -4d 4P 5h-3/z 
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7459,42 3 10,43 12,09 4p 4D0-4d 2D %-&fz 
7454,08 2 10,50 12,16 4p 4D 0 -6s 4P 1,2_1,2 
7444,32 3 8,98 10,65 4s 4P-4p 2P 0 3,2_1,2 
7436,13 10 10,92 12,59 3d 4D-101520° 5Jz-5f2 
7435,71 7 10,40 12,07 4p 4D0-4d 4P ~/z-5/z 

7414,10 90 8,92 10,59 4s 4P-4p 2P 5fz-3fz 
7382,47 3 
7380,92 4 10,90 12,59 3d 4D-101520" ~/z-% 
7372,65 1 10,47 12,15 4p 4D 0 -4d 4P a/z-% 
7342,74 3 10,47 12,16 4p 4D 0 -6s 4P %-1/z 
7342,00 1 10,65 12,34 4p zpo_4d zp 1/z-3/z 
7329,33 3 10,40 12,09 4p 4D0-4d 2D 7/z-% 
7256,63 125 8,92 10,63 4s 4P-4p 48° 5/z-3/z 
7252,48 3 
7244,76 3 10,6:-l 12,34 4p 4S 0 -4d 2P %-3/2 
7194,94 5 10,33 12,06 4p 4P 0 -4d 4F 1/z-3/2 
7185,68 2 10,43 12,15 4p 4D 0 -4d 4P 5/z-3/2 
7146,38 5 
7127 ,35 3 10,28 12,02 4p 4P0 -4d 4F %-% 
7094,20 8 10,59 12,34 4p zpo_4d 2p Sfz-3/z 
7086,80 25 10,31 12,05 4p 4po_6s 4p 3Jz-5fz 
7082,35 3 10,33 12,08 4p 4P 0 -6s 4P 1/z-3/z 
7075,64 3 10,31 12,06 4p 4P 0 -4d 4F 3/z-3/z 
7060,18 2 10,47 12,23 4p 4D 0 -4d 4P 3/z-1/z 
7058,25 1 10,57 12,32 4p 2S0-5d 4D 1/z-1/z 
7036,30 5 10,31 12,07 4p 4po_4d 4p %-% 
7019,30 4 10,90 12,67 3d 4D-102218° 7,2_7,2 
7011,24 3 
7008,00 10 10,28 12,05 4p 4po_4d 2p %-5/z 
7006,30 4 10,59 12,36 4p zpo_4d 2p 3,2_1,2 

6995,88 12 10,57 12,34 4p 2S0 -4d 2P 1/z-3/2 
6981,85 25 '10 ,28 12,05 4p 4P0 -6s 4P 5J2-5fz 
6979,60 3 10,59 12,37 4p 2po_5d 4p 3,2_5,2 
6977 ,00 5 
6966,80 8 10,31 12,08 4p 4P0 -6s 4P 3/2-Sfz 
6962,50 6 
6932,90 25 10,28 12,07 4p 4P0 -4d 4P Ojz-6/2 
6925,35 6 
6924,40 5 
6920,31 3 10,92 12,71 3d 4D-'102522° 5/2-3/2. 6/z 
6910,32 6 10,57 12,36 4p 2S0-4d 2P 1,2_1,2 
6872,85 6 10,5.<\ 12,34 4p 2D0-4d 2P 3,2_3,2 
6865,36 8 10,28 12,08 4p 4P0 -6s 4P OJz-3/2 
6854,45 10 
6841 ,74 6 10,63 12,44 4p 4S0-5d 2D :lfz- 3/z 

6840,23 15 10,28 12,09 4p 4P0 -4d 2JJ 5/z-5/2 
6837 ,60 5 10,49 1.2,3·1 4p 2D0 -5d 4D 5/z-Ofz 
6816,50 2 10,50 12,32 4p 4D 0 -5d 4D 1/z-3/z 
6811,50 3 10,31 12 ,1:~ 4p 4po_4d 2]) 3/z-3/z 
6810,04 15 10,3:1 12,1:1 4p 4po_4d 4p 1/z-3/2 

6791 ,92 3 10,50 12 .:~2 4p 4D 0 -5d 4D 1/z-1/z 
6790,20 2 10,54 12,36 4p 2D 0 -4d 2P a/z-1/z 
6784,45 1 10,33 12,16 4p 4P0 -6s 4P 1/z-1/z 
6765,20 3 10,54 12,37 4p 2D 0 -5d 4F 3/2-% 
6762,30 2 10,47 12,31 4p 4D 0 -5d 4D 3j2-% 

6757,75 !) 

6751,54 4 10,59 12,43 4p zpo_5d 2[) %-% 
6730,24 5 10,63 12,47 4p 4S 0 -5d 2 F 3/z-5/z 
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6723,40 4 10,47 12,32 4p 4D0-5d "D 3/2-8/2 
6714,65 4 10,28 12,13 4p 4P 0 -4d 2D %-3/2 

6709,90 15 
6703,20 6 10,31 12,15 4p 'P 0-4d 4P 3/2-% 
6699,40 3 10,47 12,32 4p 4D 0 -5d 4D %-1/2 
6697,45 2 10,57 12,41 4p 2S0 -5d 4P 1/2-1/2 
6678,39 10 10,31 12,16 4p 4P 0 -6s 4P 3/2-1/z 
6643,10 1 10,47 12,34 4p 4D 0-4d 2P 3/2-3/z 
6609,26 7 10,28 12,15 4p 4P0-4d 4P 5(2-3/2 
6604,57 7 10,43 12,31 4p 4D 0-5d 4D %-% 
6600,10 3 10,59 12,47 4p 2P0-5d 2F 3/2-% 
6567 ,35 3 10,43 12,32 4p 4D0 -5d 4D %-3/z 
6565,90 1 10,47 12,36 4p 4D 0 -4d 2P 3/2-1/z 
6551,28 3 
6550,80 3 { 10,54 12,43 4p 2D 0 -"-5d 2D 3/2-Sfz 

10,50 12,39 4p 4D 0-5d 4F 1/2-3/z 
6542,40 8 10,47 12,37 4p 4D"-5d 4F 3/2-% 
6536,10 1 10,59 12,49 4p 2P 0 -5d 4F 3(2-1/2 

6531,39 20 10,40 12,30 4p 4D 0-5d 4D 7(2-7 /2 
6509,00 2 10,54 12,44 4p 2D 0-5d 2D a;2_3f2 
6502,21 5 10,40 12,31. 4p 4D 0 -5d 4D 7/2-% 
6490,55 1 10,43 12,34 4p 4D0-4d 2P %-% 
6471,45 3 
6464,60 1 10,47 12,39 4p 4D 0-5d 4F %-% 
6457,14 1 10,50 12,41 4p 4D 8-5d 4P 1(2_1,2 
6450,30 i2 10,49 12,42 4p 2D 0-5d 2F Sfz-7/2 
6443,76 2 10,31 12,23 4p 4P 0-4d 4P 3/2-1/2 
6434,79 15 10,43 12,36 4p 4D0-5d 4F %-7/2 
6425,61 8 
6408,05 7 { 10,54 12,47 4p 2D0-5d 2F %-% 

10,49 12,43 4p 2D0-5d 2D Sfz-5/2 
6398,63 20 10,40 12,34 4p 4D 0 -5d 4F 7(2-% 
6394,75 4 10,43 12,37 4p 4D 0-5d 4F %-5/2 
6376,28 3 
6373,37 1 -10,47 12,41 4p 4D.0 -5d 4P 3(2-1/2 
6367,98 3 10,49 12,44 4p 2D0-5d 2D 5/z-% 
63H ,66 10 10,47 12,43 4p 4D0 -5d 2D 3/2-5/2 
6334,96 4 
6326,74 3 10,57 12,53 4p 2S0-6d 4D 1/z-3/2 
6321,59 6 
6280,20 5 10,43 12,40 4p 4D0-3 %-3/z 
6252,26 8 10,33 12,32 4p 4P 0 -5d 4D 1/z-% 
6242,54 4 10,43 12,42 4p 4D 0-5d 2F %-7/2 
6231,48 8 10,33 12,32 4p 4P 0 -5d 4D 1/2-1/2 

6228,39 3 10,49 12,48 4p 2D 0-5d 2P 5/2-% 
6211,55 6 10,40 12,40 4p 4D 0 -5d 4P 7/2-5/2 
6194,72 15 10,31 12,31 4p 4P0-5d 4D 3(2-% 
6165,38 1 10,43 12,44 4p 4D 0-5d 2D %-% 
6162,05 12 10,31 12,32 4p 4P0-5d 4D 3/z-3/2 

6151,34 2 10,40 12,42 4p 4D 0 -5d 2F 7/2-7/2 
6141,79 4 10,31 12,32 4p 4P0-5d 4D 3/z-1/2 
6140,21 25 10,28 12,30 4p 4P 8-5d 4D %-7/2 
6114,37 15 10,28 12,31 4p 4P0 -5d 4D %-5/2 
6082,53 4 10,28 12,32 4p 4P 0 -5d 4D 5/2-3/z 

6019,71 6 10,33 12,39 4p 4P0-2 1/2-1/2 
5991,42 4 10,33 12,40 4p 4P0-3 1/2-a/2 
5948,40 4 10,33 12,41 4p 4P0 -5d 4P 1/2-1/2 
5934,00 1 10,28 12,37 4p 4P0-5d 4F 5/z-5/2 
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~.A. I I EH, eV I E 8, eV Transition J 
I I 

5930,35 6 { 10,43 12,52 4p 4D 0 -6d 4D %-7/2. 
10,31 12,40 4p 4P 0-5d 4P Sfz-5/z 

5908,22 2 10,43 12,53 4p 4D 0 -6d 4D %-5/z 
5866,75 4 10,31 12,41 4p 4po_5d 4p 3J2-l/z 
5856,70 8 10,28 12,40 4p 4po_5d 4p %-% 
5847,68 7 10,40 12,52 4p 4D 0 -6d 4D 7J2-7J2 
5846,70 8 
5841,15 6 10,31 12,42 4p 4P0-5d 4P 3J2-% 
5839,85 4 10,31 12,43 4p 4P0-5d 2D 3J2-5/2 
5826,24 2 10,!10 12,53 4p 4D 0 -6d 4D 7J2-5/2 
5806,76 2 10,31 12,44 4p 4D 0 -5d 2D 3J2-% 
5802,84 5 10,28 12,42 4p 4po_5d 2£ %-7/2 
5799,88 12 
5796,26 15 
5774,72 -1 
5772,58 5 10,28 12,42 4p 4P0 -5d 4P %-3/2 
5768,30 2 10,28 12,43 4p 4P 0-5d 2D &J2-% 
5765,55 3 10,33 12,48 4p 4po_5d 2p 1J2-% 
5726,16 5 10,31 12,47 4p 4po_5d 2£ 3J2-% 
5686,28 1 10,33 '12,51 4p 4P0 -6d 4D 1J2-1J2 
5654.20 1 10,33 12,53 4p 4P0 -6d 4D 1/2-% 
5620,72 1 10,28 12,48 4p 4po_5d 2p %-% 

5580,45 3 10,31 12,53 4p 4P0-6d 4D 3/2-% 
5578,13 3 10,31 12,53 4p 4P 0-6d 4D 3/2-% 
5532,13 8 10,28 12,52 4p 4po_6d4D 5/2-7/2 
5512,95 4 10,28 12,.53 4p 4po_6d 4D 5/2-5/2 
5493,14 3 

5140,35 5 9,28 11,69 4s 2P-4p' 2po 1/2-3/z 
5099,80 8 9,28 11,71 4s 2P-4p' 2po 1/z-1/2 
4976,62 10 9,20 11,69 4s 2P-4p' 2P 0 %-% 
4971 ,77 9,28 11,77 4s 2P-5p 4po 1/z-1/2 
4938,59 9,20 11,71 4s 2P-4p' 2P 0 %-1/2 

4891,52 9,20 11,74 4s 2P-5p 4 P 0 3/2-3/2 
4852,70 8 9,20 11,76 4s 2 P-5p 4D 0 3/z-% 
4818,64 2 9,28 11 ;85 4s 2P-5p 48° 1/z-% 
4818,42 3 9,20 11 ,77 4s 2P-5p 4P0 3f2-1j2 
4796,76 2 9,28 11,86 4s 2P-5p 2D0 1/z-3/2 

4740,71 10 9,20 11,82 4s 2P-5p 4D 0 3/2-% 
4721 ,24 8 9,20 11,83 4s 2 P-5p 2D 0 a;2_s;2 
4691,53 12 9,20 11,84 4s 2 P-5p 4D 0 3/2-1/z 
4677,76 7 9.20 11,85 4s 2P-5p 28° %-1/2 
4674,40 2 9,20 11,85 4s 2 P-5p 48° 3/2-Sfz 

4661,22 18 9,28 11,94 4s 2P-5p 2P 0 1/2-3/2 
4654,05 10 9,20 11,86 4s 2 P-5p 2D 0 3J2-3fz 
4623,96 10 9,28 11,96 4s 2P-4p' 2D 0 1/2-% 
4601,00 20 9,28 11,97 4s 2P-5p 2P 0 1/z-1/z 
4580,47 3 8,98 11,69 4s 4P-4p' 2P 0 3/2-~/2 

4578,17 4 9,03 11,74 4s 4P-5p 4P~ 1/2-3/2 
4548,26 8,98 11,71 4s 4P-4p' 2P 0 s;2_1J2 
4526,20 30 9,20 11,94 4s 2P-5p 2P 0 3/2-% 
4491,05 10 9,20 11,96 4s 2P-4p' 2D 0 3/z-3/2 
4475,31 15 8,98 11,76 4s 4P-5p 4D 0 3/2-% 

4469,37 18 9,20 11,97 4s 2P-5p 2P0 3/2-1/2 
4446,11 4 8,98 11,77 4s 4P-5p 4P0 a;2_lj2 
4445,83 4 9,03 11,82 4s 4 P-5p 4D 0 1/2-3/2 
4438,48 20 8,92 11,71 4s 4 P-5p 4 P0 5J2-% 
4403,03 15 8,92 11,74 4.s4P-5p 4po 5J2-3/2 
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4402,58 4 9,03 11,84 4s 4P-5p 4Dc 1/2-1/2 
4390,38 7 9,03 11,85 4s 4P-5p 28° 1/2-1/2 
4389,76 25 8,92 11,74 4s 4P-5p 4D 0 5/2-7/2 
4387,55 6 9,03 11,85 4s 4P-5p 48° 1/2-% 
4379,90 20 8,98 11,82 4s 4P-5p 4D 0 3/2-3/2 

4371,55 5 8,92 11,76 4s 4P-5p 4D 0 5/2-% 
4369,52 15 9,03 11,86 4s 4P-5p 2D 0 1/2-3/2 
4363,30 20 8,98 11,83 4s 4P-5p 2D 0 3/2-5/2 
4337 ,80 1 8,98 11,84 4s 4P-5p 4D0 3/2-1/2 
4326,12 8,98 11,85 4s 4P-5p 28° 3/2-1/2 

4323,35 20 8,98 11,85 4s 4P-5p 48° 3/2-3/2 
4280,43 2 8,92 11,82 4s 4P-5p 4D0 5/2-3/2 
4264,59 5 8,92 11,83 4s 4P-5p 2D 0 5/2-5/2 
4226,44 15 8,92 11,85 4s 4P-5p 48° %-3/2 
4209,68 12 8,92 11,86 4s 4P-5p 2D 0 5/2-3/2 

4147 ,20 2 8,98 11,97 4s 4P-5p 2P0 3/2-1/2 
4139,00 1 9,28 12,28 4s 2P-6p 4D0 1/2-3/2 
4104,78 3 8,92 11,94 4s 4P-5p 2P 0 5/2-3/2 
4032,14 5 9,20 12,28 4s 2P-6p 4D 0 3/2-3/2 
4005,51 9,28 12,38 4s 2P-6p 2P 0 lf!-3/2 

3992,81 2 
3944,79 3 9,20 12,34 4s 2P-1 ° 3/2-3/2 
3768,05 8,98 12,28 4s 4P-6p 4D 0 3/2-3/2 
3703,03 9,03 12,38 4s 4P-6p 2P 0 1/2-3/2 
3694,15 8,92 12,28 4s 4P-6p 4fl 0 %-3/2 

3691,58 8,98 12,34 4s 4P,-1° 3/2-% 
1396,527 8 0,11 8,98 3p 2P 0-4s 4P 1/2-3/2 
1389,961 6 0,11 9,03 3p 2P0-4s 4P 1/2-1/2 
1389,688 6 0,00 8,92 3p 2P0 -4s 4P 3f2-s;2 
1379,529 11 0,00 8,98 3p 2P 0 -4s 4P 3/2-3/2 

1373,118 4 0,00 9,03 3p 2P0 -4s 4P %-1/2 
1363,449 10 0,11 9,20 3p5 2po_4s 2p 1/2-3/2 
1351,657 10 0,11 9,28 3p5 2po_4s 2p 1/2-1/2 
1347,238 12 0,00 9,20 3p5 2po_4s 2p 3/2-3/2 
1335,723 9 0,00 9,28 3p5 2po_4s 2p 3/2-1/2 

1201,358 11 0,11 10,43 3p5 2po_4s' 2D 1/2-3/2 
1188,768 12 0,00 10,43 3p5 2po_4s' 2fl 3/2-3/2, 5/2 

Cl II, ground state 1s2 2s2 2p6 3s2 3p4 a p 2 

Ionization potential 192000 cm-1; 23,80 e V 

"-·A I EH, eV En, eV Transition J 

9483,00 2 18,73 20,04 3d' 3D 0 -4p" 3P 3-2 
8820,70 5 
8391,96 3 14,86 16,33 3d 3D0 -4p 3P 1-1 
8382,76 5 14,86 16,34 3d 3D 0 -4p 3P 1-0 
8361,81 8 14,85 16,33 3d 3D 0-4p 3P 2-1 
8360,63 15 14,85 16,34 3d 3D 0 -4p 3P 3-2 
8353,00 2 14,85 16,34 3d 3D0 -4p 3P 2-2 
7644,80 4 { 18,74 20,36 3d' 3D 0 -1 1-2 

19,78 21,40 4p" 1D-4d' 3F0 2-3 
7620,51 4 18,73 20,36 3d' 3D 0 --1 3-2 
7578,07 10 18,72 20,36 3d' 3D0 -1 2-2 
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7565,53 18 
7389,28 7 18,68 20,36 3d' apo_l 2-2 
7147 ,80 3 18,10 19,84 3d" apo_ap 2-1 
7074,98 4 18,10 19,85 3d" apo_ap 2-2 
6993,27 2 16,39 18,16 3d' ac0 -4p' an 4-3 
6952,13 25 17,90 19,68 3d" aF0 -4p" an 2-1 
6930,45 4 17,90 19,68 3d" aF0 -4p" an 2-2 
6850,21 40 17,87 19,68 3d" aF0 -4p" an 3-2 
6841,86 10 17,87 !9,69 3d" aF0 -4p" an 3-3 
6831,62 30 17,19 19,00 4s" 1P 0 -4p' 1D 1-2 
6759,42 35 17,85 19,69 3d" aF0 -4p" an 4-3 
6713,43 40 16,39 18,23 3d' 3G0 -4p' ap 3-2 
6686,04 45 !6,39 18,24 3d' 3G0 -4p' 3F 4-3 
6681,03 15 16,39 18,24 3d' 3G0 -4p' ap 3-3 
6661,68 75 16,39 18,25 3d' ac0-4p' 3F 5-4 
6653,75 25 16,39 18,25 3d' '3G0 -4p' 3F 4-4 
6522,38 10 18,16 20,06 4p' 3D-4d ano 3-3 
6478,07 2 16,39 18,30 3d' 3G0 -4p' 1F 4-3 
6475,38 2 !8,16 20,07 4p' aD-4d 3D0 3-2 
6465,32 3 18,14 20,06 4p' aD-4d 3D0 2-3 
6419,25 8 18,14 20,07 4p' 3D-4d ano 2-2 
6417,59 2 18,14 20,07 4p' aD-4d 3D0 1-2 
6399,41 10 18,10 20,04 3d" apo_4p" ap 2-2 
6391,30 3 18,10 20,04 3d" apo_4p" ap 2-1 
6385,51 2 18,14 20,08 4p' 3D-4d 3D0 2-1 
6384,13 ,) 18,14 20,08 4p' 3D-4d 3D0 1-1 
6243,00 2 13,96 15,95 4s 3S0-4p 5P 1-1 
6227,18 6 13,96 15,95 4s 3S0-4p 5P 1-2 
6094,65 100 16,00 18,03 4s' 1D 0 -4p' 1P 2-1 
5922,33 7 
.5790,50 25 16,00 18,14 4s' 1D 0 -4p' 3D 2-f 
5634,84 18 15,84 t8,m 3d' 1po_4p' 1p 1-1 
5568,81 [.5 19,00 21,23 4p' •1D-5s' 1D 0 2-2 
5535,39 ;) !6,00 18,24 4s' 1D 0 -4p' 3F 2-3 
5457 ,47 :m 13,68 15,95 3d 5D0-4p 5P 0-1 
5457 ,02 7;) 13,67 15,9.5 3d 5D0 -4p 5P 1-1 
5456,27 50 13,67 15,95 3d 5D0 -4p 5P 2-1 
5444,99 10 13,67 15,95 3d 5D 0 -4p 5P 1-2 
5444,25 60 13,67 15,95 3d 5D0-4p 5P 2-2 
5443,42 100 13,67 15 ,9.5 3d 5D0-4p 5P :3-2 
5424,36 25 13,67 15 ,9ti 3d 5D 0 -4p 5P 2-3 
.)423 ,52 100 13,67 15,96 3d 5D 0 -4p 5P 3-3 
.)423 ,25 1.50 13,67 15,96 3d 5D 0 -4p 5P 4-3 
.5414,20 2 17,39 19,68 3d" 1D 0 -4p" 3D 2-1 
.')392 ,12 100 16,00 18,3(1 4s' 1D 0 -4p' 1F 2-3 

.5356,14 10 
5338,92 5 15,71 18 .a::~ 4s' 3D0-4p' 1P 2-1 
.5333,70 15 15,71 18,03 4s' 3D0-4p' 1P 1-1 
.)285,48 30 16,34 18,68 4p 3P-3d' 3P 0 2 •) - .. 
5249,22 3 16,34 '18,70 4p aP-3d' ape 2-1 

5245,69 4 !6 ,33 18,70 4p aP-3d' ape 1-1 
;)221 ,34 75 13,96 16,3:1 4s 3S0-4p 3P 1-1 
.5217,93 !50 13,96 16,34 4s 3S0-4p ap 1-2 

1:3 ,96 to ,:34 4s 3S0-4p ap 1-0 
.)193 .m~ 10 l.f\ ,34 18,72 4p 3P-3d' ano 2-2 
;)189 ,70 25 IIi ,:3:3 18,72 4p aP-3d' ano 1-2 

.)175 ,R5 20 17,:39 19,78 3d" 1n°-4.p" 1D 2-2 
1!!,00 21 ,4(1 ltp' 1D-4d' 3F0 ~-2 
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5173,15 25 16,34 18,73 4p 3P-3d' 3D0 2-3 
5162,34 10 16,34 18,74 4p 3P-3d' 3D0 0-1 
5158,79 8 16,33 18,74 4p 3P-3d' 3D0 1-1 
5113,36 40 15,72 18,14 4s' 3D0 -4p' 3D 3-2 
5104,08 25 15,71 18,14 4s' 3D0 -4p' 3D 2-1 
5103,04 125 15,71 18,14 4s' 3D0-4p' 3D 2-2 
5099,30 100 15,71 18,14 4s' 3D0 -4p' 3D 1-1 
5098,34 20 15,71 18,14 4s' 3D0 -4p' 3D 1-2 
5078,25 150 15,72 18,16 4s' 3D 0 -4.p' 3D 3-3 
5068,10 10 15,71 18,16 4s' 3D0-4p' 3D 2-3 
4995,52 60 15,68 18,16 3d' apo_4.p' 3D 4-3 
4970,12 50 15,65 18,14 3d' 3F0-4p' 3D 3-2 
4943,24 15 17,28 19,78 3d" 1P 0 -4p" 1D 1-2 
4936,99 25 15,65 18,16 3d' 3F0 -4p' 3D 3-3 
4931,76 2 15,72 18,23 4s' 3D0-4p' 3F 3-2 
4925,17 15 15,63 18,14 3d' 3r-4p' 3D 2-1 
4924,83 10 17,09 19,61 4s" 3P 0-4p" 3S 2-1 
4924,28 18 15,63 18,14 3d' 3F0-4p' 3D 2-2 
4922,14 20 15,71 18,23 4s' aD 0 -4p' 3F 2-2 
4917,72 125 15,71 18,23 4s' 3D0 -4p' ap 1-2 
4914,32 12 15,72 18,24 4s' aD 0 -4p' ap 3-3 
4907,17 15 17,08 19,61 4s" 3P0 -4p" as 1-1 
4904,76 135 15,71 18,24 4s' 3D0 -4p' 3F 2-3 
4898,94 7 17,08 19,61 4s" 3P 0 -4p" as 0-1 
4896,77 200 15,72 18,25 4s' 3D0 -4p' 3F 3-4 
4891,62 4 15,63 18,16 3d' 3F0-4p' 3D 2-3 
4877,70 5 18,60 21,14 4p' 3P-5s' 3D0 0-1 
4857,04 10 18,59 21 ,14 4p' 3P-5s' 3D0 1-2 
4847 ,07 4 17,48 20,04 3d" 3D0-4p" 3P 2-2 
4842,44 8 17,48 20,04 3d" 3D0-4p" ap 2-1 
4836,79 20 15,68 18,24 3d' apo_4p' ap 4-3 
4833,50 2 20,04 22,61 4p" 3P-5s" 3P0 1-0 
4829,23 3 20,04 22,61 4p" 3P-5s" 3P0 0-1 
4821,87 2 16,00 18,57 4s' 1D0 -4p' 3P 2-2 

4820,95 4 ( 18,57 21,14 4p' 3P-5s' 3D0 2-2 
20,04 22,61 4p" 3P-5s" 3P 0 2-1 

4819,79 25 15,68 18,25 3d' apo_4p' 3p 4-4 
4819,46 200 13,37 15,95 4s 5S0 -4p 5P 2-1 
4811,57 12 18,57 21,15 4p' 3P-5s' 3D0 2-:1 
4810,06 225 13,37 15,95 4s 5S0-4p 5P 2-2 
4809,05 9 19,00 21,58 4p' 1D-4d' 1F0 2-3 
4807,68 5 20,04 22,62 4p" 3P-5s" 3P0 1-2 
4803,16 2 20,04 22,62 4p" 3P-5s" 3P 0 2-2 
4798,40 15 15,65 18,23 3d' spo_4p' 3p 3-2 
4794,54 250 13,37 15,96 4s 5S0 -4p 6P 2-3 

4792,04 12 15,71 18,30 4s' 3D0 -4p' 1F 2-:1 
4785,44 50 17,09 19,68 4s" 3P 0 -4p" 3D 2-2 
4781,82 50 15,65 18,24 3d' spo_4p' 3p 3-3 
4781,32 75 17,09 19,69 4s" 3P 0-4p" 3D 2-3 
4778,93 45 17,08 19,68 4s" 3P 0 -4p" 3D 1-1 

4776,38 5 17,45 20,04 3d" 3D0 -4p" 3P 1-0 
4771,66 20 17,19 19,78 4s" 1P 0-4p" 1D 1-2 
4771,09 40 17,08 19,68 4s" 3P 0 -4p" 3D 0-1 
4768,68 150 17,08 19,68 4s" 3P0-4p" 3D 1-2 
4765,30 10 15,65 18,25 3d' apo_4p' ap 3-4 

4755,64 50 15,63 18,23 3d' apo_4p' ap 2-2 
4753,4.9 8 18,60 21,21 4p' 3P-5d 3D0 0-1 
4748,67 20 18,59 21 ,20 4p' 3P-5d 3D0 1-2 
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4740,40 150 17,39 20,00 3d" 1D 0-4p" 1P 2-1 
4739,42 10 15,63 18,24 3d' apo_4p' ap 2-3 
4738,41 10 18,59 21,21 4p' 3P-5d 3D0 1-1 
4721 ,43 25 18,57 21,20 4p' 3P-5d 3D0 2-3 
4714,28 8 18,57 21,20 4p' 3P-5d 3D0 2-2 
4676,73 8 { 17,19 19,84 4s" lpo_ap 1-1 

17,39 20,04 3d" 1D0 -4p" 3P 2-2 
4624,36 6 
4592,29 2 17,08 19,78 4s" 3P0-4p" 1D 1-2 
4585,03 15 16,34 19,04 4p 3P-3d' 38° 2-1 
4584,28 20 
4582,40 8 16,33 19,04 4p 3P-3d' 38° 1-1 
4572,13 100 { 16,34 19,05 4p 3P-5s 88° 2-1 

16,34 19,05 4p 3P-5s 88° 0-1 
4569,42 50 16,33 19,05 4p 3P-5s 38° 1-1 
4544,48 10 17,28 20,00 3d" lpo_4p" lp 1-1 
4540,29 6 
4539,25 6 
4536,78 20 17,08 19,82 4s" apo_ap 1-0 
4534,34 5 
4519,19 18 17,09 19,84 4s" apo_ap 2-1 
4504,27 20 17,08 19,84 4s" apo_ap 1-1 
4497,30 18 f 19,85 22,61 3P-5s" apo 2-1 

17,08 19,84 4s" apo_ap 0-1 
4490,00 50 17,09 19,85 4s" apo_ap 2-2 
4482,02 10 19,85 22,62 3P-5s" apo 2-2 
4475,28 20 { 17,08 19,85 4s" apo_ap 1-2 

19,84 22,61 BP-5s" apo 1-0 
4468,48 2 19,84 22,61 3P-5s" spo 1-1 
4453,32 3 19,84 22,62 3P-5s" apo 1-2 
4436,96 3 19,82 22,61 3P-5s" apo 0-1 

4399,14 15 17,19 20,00 4s" 1P0-4p" 1P 1-1 
4372,91 80 17,52 20,36 3d" 3D0-1 3-2 
4343,62 100 15,72 18,57 4s' 3D0-4p' 3P 3-2 
4336,26 45 15,71 18,57 4s' 3D0-4p' 3P 2-2 
4332,80 l9 15,71 18,57 4s' 3D0 -4p' 3P 1-2 

4309,06 50 17,48 20,36 3d" 3D0-1 2-2 
4307 ,42 75 15,71 18,59 4s' 3D0 -4p' 8P 2-1 
4304,07 40 15,71 18,59 4s' 3D0 -4p' 8P 1-1 
4291,76 50 15,71 18,60 4s' 3D0-4p' 3P 1-0 
4276,51 30 18,25 21,15 4p' 3F-5s' 3D0 4-3 

4270,61 25 18,24 21,14 4p' 3F-5s' 8D0 3-2 
4261,22 20 18,23 21,14 4p' 3F-5s' 3D0 2-1 
4259,52 35 { 17,45 20,36 3d" 3D0-1 1-2 

17,09 20,00 4s" apo_4p" lp 2-1 
4257,54 4 18,23 21,14 4p' 3F-5s' 3D0 2-2 
4253,51 75 15,96 18,87 4p 5P-5s 58° 3-2 

4241,38 60 15,95 18,87 4p 5P-5s 58° 2-2 
4235,49 25 { 19,68 22,61 4p" 8D-5s" 8P0 2-1 

18,30 21 ,23 4p' 1F-5s' 1D0 3-2 
4234,09 50 15,95 18,87 4p 5P-5s 58° 1-2 
4233,60 4 19,68 22,61 4p" 3D-5s" 3P0 1-0 
4227,37 4 19,68 22,61 4p" 3D-5s" 3P0 1-1 

4224,92 15 19,69 22,62 4p" 3D-5s" 3P0 3-2 
4221,80 3 19,68 22,62 4p" 3D-5s" 8P0 2-2 
4218,76 4 
4208,03 30 17,09 20,04 4s" spo_4p" ap 2-2 
4205,07 10 18,25 21,20 4p' 3F-5d 3D0 4-3 
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4204,54 18 17,09 20,04 4s" apo_4p" ap 2-1 
4195,11 18 17,08 20,04 4s" apo_4p" sp 1-2 
4192,24 6 18,24 21,20 4p' 3F-5d 3D0 3-3 
4191,59 15 17,08 20,04 4s" apo_4p" sp 1-1 
4188,82 15 17,08 20,04 4s" apo_4p" sp 1-0 
4187,06 2 13,37 16,33 4s 6S 0-4p 3P 2-1 
4186,63 5 18,24 21,20 4p' 3F-5d 3D0 3-2 
4185,61 20 17,08 20,04 4s" spo_4p" sp 0-1 
4184,89 7 13,37 16,34 4s 58°-4p 3P 2-2 
4181,05 4 
4179,61 2 18,23 21,20 4p' 3F-5d sno 2-3 
4170,66 8 15,06 18,03 3d' 1D0 -4p' 1P 2-1 
4166,10 4 18,23 21,21 4p' 3F-5d 3D0 2-1 
4157,98 5 
4157,82 25 
4156,15 7 
4153,98 2 18,16 21,14 4p' 3D-5s' 3D0 3-2 
4147,09 30 18,16 21,15 4p' 3D-5s' 3D0 3-3 
4143,04 5 20,04 23,03 4p" 3P-4d" 3P0 2-2 
4134,31 4 18,14 21,14 4p' 8D-5s' 8D 0 2-1 
4133,66 20 18,14 21,14 4p' 3D-5s' 3D0 1-1 
4132,48 200 16,00 19,00 4s' 1D0-4p' 1D 2-2 
4130,86 25 18,14 21,14 4p' 3D-5s' 3D0 2-2 
4130,22 8 18,14 21,14 4p' 3D-5s' 3D0 1-2 
4125,96 3 20,04 23,04 4p" 3P-4d" 3D0 2-3 
4124,00 12 18,14 21,15 4p' 3D-5s' 3D0 2-3 
4118,84 4 19,61 22,62 4p" 3S-5s" 3P 0 1-2 
4079,88 15 18,16 21,20 4p' 8D-5d sno 3-3 
4077,93 4 19,85 22,89 3P-4d" apo 2-2 
4074,51 6 18,16 21,20 4p' 3D-5d 8D 0 3-2 
4057,52 6 18,14 21,20 4p' 3D-5d 3D0 2-3 
4055,46 4 
4054,18 9 19,84 22,89 3P-4d" spo 1-2 
4052,22 12 18,14 21,20 4p' 3D-5d 3D0 2-2 
4051,58 4 18,14 21,20 4p' 3D-5d 3D0 1-2 
4044,65 4 18,14 21,21 4p' 3D-5d 3D0 2-1 
4044,09 9 18,14 21,21 4p' 3D-5d 3D0 1-1 
4040,64 9 18,16 21,23 4p' 3D-5s' 1D0 3-2 
4036,53 10 18,60 21,67 4p' 3P-4d' sno 0-1 
4025,68 7 18,59 21,67 4p' 3P-4d' 3D0 1-1 
4020,06 15 18,59 21,67 4p' 8P-4d' 3D0 1-2 
4018,24 3 18,14 21,23 4p' 8D-5s' 1D0 1-2 
3995,24 6 18,57 21,67 4p' 8P-4d' 3D0 2-2 
3990,19 20 18,57 21,68 4p' 3P-4d' 3D0 2-3 
3988,17 4 18,03 21,14 4p' 1P-5s' 3D0 1-2 

3981,94 15 
3971,18 7 
3954,21 20 19,00 22,13 4p' 1D-4d' 1D0 2-2 
3949,96 10 16,34 19,47 4p 3P-3p5 4s 3P0 2-2 
3928,63 5 18,24 21,40 4p' 3F-4d' 3F0 3-2 

3927,88 6 18,25 21,40 4p' 3F-4d' 3F0 4-3 
3921,75 3 15,08 18,24 3d' 1F0 -4p' 3F 3-3 
3917,57 18 18,23 21,40 4p' 8F-4d' 3F0 2-2 
3916,70 20 18,24 21,40 4p' 8F-4d' 3F0 3-3 
3915,82 3 15,84 19,00 3d' 1P0 -4p' 1D 1-2 

3913,92 30 18,25 21,42 4p' 3F-4d' 3F0 4-4 
3910,60 2 15,08 18,25 3d' 1F0-4p' 3F 3-4 
3905,80 4 18,23 21,40 4p' 3F-4d' 3F0 2-~ 
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3902,84 9 18,24 21,42 4p' 3F-4d' 3F0 3-4 
3901,89 5 19,85 23,03 3P-4d" apo 2-2 
3901 ,12 4 14,86 18,03 ;)d 3D0-4p' lp 1-1 
3899,27 4 18,30 21,48 4p' 1F-4d' 3G0 3-4 
3894,55 2 14,85 18,03 3d 3D0-4p' 1P 2-1 
3886,63 4 19,85 23,04 3P-4d" 3Dc 2-3 
3883,80 12 18,03 21,23 4p' 1P-5s' 1D0 1-2 
3868,62 40 19,69 22,89 4p" 3D-4d" 3F0 3-4 
3864,60 15 19,69 22,89 4p" 3D-4d" 3F0 3-3 
3861,95 20 19,68 22,89 4p" 3D-4d" 3F0 2-3 
3861,40 50 15,96 19,17 4p 5P-4cl 5D 0 3-2 
3860,98 100 15,96 19,17 4p 5P-4d 5D 0 3-3 
3860,80 150 15,96 19,17 4p 5P-4d 5D0 3-4 
3860,05 2 { 16,34 19,55 4p 3P-3p 54s 3P0 2-1 

16,34 19,55 4p 3P-3p54s 3P 0 0-1 
3859,17 7 19,84 23,05 3P-4d" apo 1-1 
3854,75 15 19,68 22,89 4p" 3D-4d" 3F0 1-2 
3851,69 30 15,95 19,17 4p 5P-4d 5D 0 2-1 
3851,38 75 15,95 19,17 4p 5P-4d 5D 0 2-2 
3850,97 100 15,95 19,17 4p 5P-4d 5D 0 2-3 
3849,33 3 15,08 18,30 3d' 1F0 -4p' 1F 3-3 
3845,84 30 15,95 19,17 4p 5P-4d 5D 0 1-0 
3845,69 75 15,95 19,17 4p 5P-4d 5D0 1-1 
3845,42 50 15,95 19,17 4p 5P-4d 5D 0 1-2 
3843,26 100 17,28 20,50 3d" 1P 0 -4p" 1S 1-0 
3838,37 20 18,25 21,48 4p' 3F-4d' 3G0 4-4 
3833,40 200 18,25 21,48 4p' 3F-4d' 3G0 4-5 
3830,80 15 18,24 21 ,48 4p' 3F-4d' 3G0 3-3 
3829,27 15 15,06 18,30 3d' 1D0 -4p' 1F 2-:1 
3827,62 150 18,24 21,48 4p' 3F-4d' 3G0 3-4 
3820,25 100 18,23 21,48 4p' 3F-4d' 3G0 2-3 
3818,40 30 18,16 21 ,40 4p' 3D-4d' 3F0 3-3 
3810,10 30 18,14 21,40 4p' 3D-4d' 3F0 2-2 
3809,51 40 18,14 21,40 4p' 3D-4d' 3F 0 1-2 
3805,24 75 18,16 21,42 4p' 3D-4d' 3F0 3-4 
3798,80 50 18,14 21,40 4p' 3D-4d' 3F0 2-3 
3793,75 25 
3781,23 30 18,30 21,58 4p' 1F-4d' 1F0 3-3 
3776,20 4 15,72 19,00 4s' 3D0-4p' 1D 3-2 
3774,25 25 14,86 18,14 3d 3D0-4p' 3D 1-1 
3773,68 20 14,86 18,14 3d 3D 0 -4p' 3D 1-2 
3769,13 20 14,85 18,14 3d 3D0-4p' 3D 3-2 
3768,13 18 14,85 18,14 3d 3D0 -4p' 3D 2-1 

3767,57 30 14,85 18,14 3d 3D0 -4p' 3D 2-2 
3756,92 2 19,00 22,30 4p' 1D-4d' 1P 0 2-1 
3750,00 30 14,85 18,16 3d 3D0-4p' 3D 3-3 
3748,46 15 14,85 18,16 3d 3D0-4p' 3D 2-3 
3738,76 4 17,19 20,50 4s" 1P 0-4p" 1S 1-0 

3733,73 10 18,16 21,48 4p' 3D-4d' 3G0 3-4 
:m7,94 15 18,14 21,48 4p' 3D-4d' 3G0 2-3 
3705,54 2 19,69 23,03 4p" 3D-4d" 3P 0 3-2 
:3691,88 5 19,69 23,04 4p II 3D-4d" 3D0 :1-:1 
3688,44 15 18,03 21,40 4p' 1P-4d' 3F0 1-2 

3673,83 18 14,86 '18,23 3d 3D0 -4p' 3F 1-2 
:1669,46 2 14,85 18,23 3d 3D 0 -4p' 3F 3-2 
:3668,03 20 14,85 18,23 3d 3D0-4p' 3F 2-2 
3659,84 18 14,85 18,24 3d 3D0-4p' 3F 3-3 
3658,38 20 14,85 18.24 3d 3D0-4p' 3F •) •) 

... -._J 
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3650,13 30 14,85 18,25 3d 3D0-4p' 3F 3-4 
3648,07 10 18,60 22,00 4p' 3P-4d' 3S0 0-1 
3639,19 18 18,59 22,00 4p' 3P-4d' 3S0 1-1 
3623,79 9 19,61 23,03 4p" 3S-4d" 3P0 1-2 
3618,88 15 18,57 22,00 4p' 3P-4d' 3S0 2-1 
3615,09 10 18,25 21,68 4p' 3F-4d' 3D0 4-3 
3610,07 12 
3609,75 4 18,24 21,67 4p' 3F-4d' 3D,0 3-2 
3605,61 7 18,24 21,68 4p' 3F-4d' 3D0 3-3 
3605,39 5 19,61 23,05 4p" 3S-4d" 3P 0 1-1 
3604,92 3 18,23 21,67 4p' 3F-4d' 3D0 2-1 
3604,51 15 18,60 22,04 4p' 3P-4d' 3P 0 0-1 
3603,72 10 18,59 22,03 4p' 3P-4d' 3P0 1-0 
3600,42 5 18,23 21,67 4p' 3F-4d' 3D0 2-2 
3595,82 8 18,59 22,04 4p' 3P-4d' 3P 0 1-1 
3587,78 12 18,59 22,05 4p' 3P-4d' 3P 0 1-2 
3576,00 15 18,57 22,04 4p' 3P-4d' 3P 0 2-1 
3568,04 20 18,57 22,05 4p' 3P-4d' 3P0 2-2 
3526,13 30 18,16 21,67 4p' 3D-4d' 3D0 3-2 
3522,14 40 18,16 21,68 4p' 3D-4d' 3D0 3-3 
3513,69 12 18,14 21,67 4p' 3D-4d' 3D0 2-1 
3513,22 35 18,14 21,67 4p' 3D-4d' 3D0 1-1 
3509,39 40 18,14 21,67 4p' 3D-4d' 3D0 2-2 
3508,94 12 18,14 21,67 4p' 3D-4d' 3D0 1-2 
3505,44 12 18,14 21,68 4p' 3D-4d' 3D0 2-3 
3479,82 30 
3448,14 4 
3409,92 5 18,03 21 ,67 4p' 1P-4d' 3D0 1-1 
3405,89 3 18,03 21,67 4p' 1P-4d' 3D0 1-2 
3353,39 125 14,34 18,03 3p5lpo_4p' lp 1-1 
3350,07 4 
3337,20 3 14,86 18,57 3d 3D 0-4p' 3P 1-2 
3333,64 40 14,85 18,57 3d 3D0 -4p' 3P 3-2 
3332,42 15 14,85 18,57 3d 3D0 -4p' 3P 2-2 
3329,12 150 16,34 20,06 4p 3P-4d 3D0 2-3 
3320,14 30 14,86 18,59 3d 3D0-4p' 3P 1-1 
3316,86 50 16,34 20,07 4p 3P-4d 3D0 2-2 
3315,44 100 { 16,33 20,07 4p 3P-4d 3D0 1-2 

14,85 18,59 3d 3D 0-4p' 3P 2-1 
3312,78 15 14,86 18,60 3d 3D0 -4p' 3P 1-0 
3307,90 50 16,34 20,08 4p 3P-4d 3D0 0-1 
3306,45 40 16,33 20,08 4p 3P-4d 3D0 1-1 
3276,81 40 16,00 19,78 4s' 1D0 -4p" 1D 2-2 
3231 ,75 12 18,30 22,13 4p' 1F-4d' 1D0 3-2 
3222,55 7 
3203,05 20 
3202,i2 6 
3189,04 20 18,16 22,05 4p' 3D-4d' 3P 0 3-2 
3187,42 5 18,14 22,03 4p' 3D-4d' 3P 0 1-0 
3181,70 7 18,14 22,04 4p' 3D-4d' 3P0 2-1 
3181,26 5 18,14 22,04 4p' 3D-4d' 3P0 1-1 
3180,43 7 
3176,95 5 
3175,30 6 18,14 22,05 4p' 3D-4d' 3P0 2-2 
3173,66 20 
3172,56 6 
3170,23 15 
3169,45 7 
3161,44 20 15,08 19,00 3d' 1F0 -4p' 1D 3-2 
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3160,52 10 
3147,86 20 15,06 19,00 3d' 1JJ0-4p' lJJ 2-2 
3125,96 5 15,71 19,68 4s' 3JJo-4p" 3JJ 2-1 
3125,44 6 15,72 19,68 4s' 3JJo-4p" 3]) 3-2 
3124,28 6 15,71 19,68 4s' ano-4p" 3JJ 1-1 
3123,72 15 15,72 19,69 4s' 3JJo-4p" 3]) 3-3 
3121,62 10 15,71 19,68 4s' ano-4p" 3JJ 2-2 

3119,82 12 { 15,71 19,69 4s' ano-4p" 3]) 2-3 
15,71 19,68 4s' ano-4p" 3]) 1-2 

3096,72 25 16,00 20,00 4s' 1JJo-4p" lp 2-1 
3092,90 8 
3092,22 50 15,68 19,69 3d' apo_4p" 3]) 4-3 
3071,35 40 15,65 19,68 3d' 3po_4p" 3]) 3-2 
3069,66 5 15,65 19,69 3d' apo_4p" 3]) 3-3 
3058,00 40 1.5 ,63 19,68 3d' apo_4p" 3]) 2-1 
3053,74 10 15,63 19,68 3d' 3po_4p" 3JJ 2-2 
3045,00 10 15,71 19,78 4s' ano-4p" lJJ 2-2 
3037,98 35 17,52 21,60 3d" 3JJ 0 -2 3-2 
3022,93 30 18,03 22,13 4p' 1P-4d' 1JJ0 1-2 
3018,82 12 15,71 19,82 4s' ano_ap 1-0 
3006,98 20 17,48 21 ,60 3d" 3JJ 0-2 2-2 
3006,05 20 15,71 19,84 4s' ano_ap 2-1 
3004,39 10 15,71 19,84 4s' ano_3p 1-1 

2996,63 40. 15,72 19,85 4s' 3)Jo_ap 3-2 
2993,09 8 15,71 19,85 4s' ano_3p 2-2 
2982,78 18 17,45 21 ,60 3d" 3JJ 0-2 1-2 
2980,90 4 18,14 22,30 4p' 3JJ-4d' lpo 1-1 
2980,47 2 15,63 19,78 3d' 3po_4p" lJJ 2-2 

2978,48 7 
2973,46 2 15,84 20,00 3d' lpo_4p" lp 1-1 
2972,63 5 
2964,21 2 13,96 18,14 4s 3S0 -4p' 3D 1-2 
2950,35 5 19,00 23,20 4p' 1JJ-6s' lJJo 2-2 

2934,60 5 
2912,06 15 
2906,25 20 18,0:1 22,30 4p' 1P-4d' 1P 0 1-1 
2902,45 4 
2887 ,41 4 f H ,65 15,95 3p5 apo_4p sp 1-1 

l 15 '71 20,00 4s' ano-4p" lp 1-1 

2884,01 2 11,65 15,95 3p5 3po_4p sp 1-2 
2876,42 5 
2868,41 10 15,72 20.04 4s' 3JJc-4p" ap 3-2 
2865,21 4 15,71 2o;o4 4s' ano-·1p" ap 2-2 
2863,55 7 15,71 20,04 4s' ano-4p" ap 2-1 

2862,06 5 15,71 20,04 4s' ano-4p" ap 1-1 
2860,71 5 15,71 20,04 4s' 3JJo--4p" ap 1-0 
2844,28 4 
2835,59 3 11,58 15,95 3p5 3pc_4p 5p 2-1 
2832,33 4 11,58 15,95 3p5 3pc_4p sp 2-2 

2800,27 4 
2799,60 4 
2763,88 10 
2758,69 5 
2754,10 25 

2751,52 5 
2719,61 4 13,67 18,23 3d 31J 0-4p' :IF 3-2 
2714,38 8 13,67 18,24 3d 5})0-'tp' ~F 3-3 
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2712,77 4 
2709,82 2 18,59 :23 '16 ',p' 3P-6s' 3D0 1-1 

2709,60 4 
2709,03 10 13,67 18,25 ;o,,, sDo-4p' aF 4-4 
2706,76 4 
2698,56 2 18,57 23,16 11p' 3P-6s' 3]) 0 2-1 
2694,6:) 3 18,57 :2~,17 -1p' 3P-6s' 3D0 2-:'1 

2689,39 6 
2688,04 150 13,96 18,57 lis 3 S0 -4p' sp 1-2 
2679,37 5 
2676,95 100 13,96 18,59 1lS 3S0-4p' sp 1-1 
2672,19 50 13,96 18,60 'Is aso-4p' 3p 1-0 

2671,43 1-i 11,70 16,33 3p5 apo_4p ap 0-1 

2667 ,36 40 J 16,34 20,98 4p 3P-6s 3S0 2-1 
l 16,34 20,98 4p 3P-6s 3S0 0-1 

2666·,4t:i 20 16,:33 20,98 4p 3P-6s 3S0 1~1 

2658,74 100 14,34 19,00 3p5 lpo_4p' lD 1-2 
2648,19 10 

2647,79 5 11,65 16,33 3p5 apo_4p sp 1-1 

2646,88 25 1 11,65 16,34 3p5 apo_4p sp 1-2 
l 11,65 16,34 :3p5 apo_4p sp 1-0 

2642,28 4 
2634,95 12 15,08 19,78 3d' 1 F 0-4p" 1D 3-2 
2631,33 2 15,65 20,36 3d' 3F 0-1 3-2 

2630,20 4 
2621,87 4 
2619,80 4 18,16 22,89 4p' 3D-4d" 3F0 3-4 
2615,13 10 
2614,65 5 
2608,72 2 18,14 22,89 4p' 3D-4d" 3F0 2-3 
2608,24 2 18,14 22,89 4p' 3D-4d" 3F0 1-2 
2605,67 5 
2604,18 8 1.1,58 16,33 3p5 spo_4p sp 2-1 
2603,36 10 11,58 16,34 3p5 apo_4p sp 2-2 

2580,40 4 
2571 ,10 8 14,86 19,68 3d 3D0 -4p" 3D 1-1 
2568,25 3 14,85 19,68 3d 3D0-4p" 3D 2-1 
2568,13 4 14,86 19,68 3d 3D0-4p" 3D 1-2 
2566,01 5 14,85 19,68 3d 3D0 -4p" 3D 3-2 

2565,29 15 14,85 19,68 :~d 3D0-4p" 3D 2-2 
2564,84 20 14,85 19,69 3d 3D0 -4p" 3D 3-3 
2564,13 6 14,85 19,69 :3d 3D0 -4p" 3D 2-3 
2549,85 50 16.34 21,20 4p 3P-5d 3D 0 2-3 
2547,76 12 16;34 21 .20 4p 3P-5d 3D0 2-2 

2546,94 20 16,33 21,20 4p 3P-5d 3D 0 1--2 
2544,84 15 16,34 21,21 4p 3P-5d 3D0 0-1 
2543,98 10 16,33 21 ,21 4p 3P-5d 3D0 1-1 
2518,15 4 18,2!1 23,17 4p' 3F-6s' 3D0 4-3 
2515,92 :3 18,24 23,17 4p' 3F-6s' 3D0 3-2 

2514,01 3 14,85 19,78 3d 3D0 -4p" 'D 3-2 
2512,41 2 18.23 23,Hi 4p' 3F-6s' 3D0 2-1 
2511,33 :~ 18,23 23,17 4.p' 3F-6s' 3Dc 2-2 
2502,75 'lou 15,95 20,91 4p 5P-6s 5S0 3-2 
2498,53 :-lo 15,95 20,91 4p 5P-6s 5S0 2-2 
2496,04 20 15,95 20,91 4.p 5P-6s 5Sc 1-2 
2472,69 .-, 18,16 :23 ,17 4p' 3D-6s' 3D0 3-:-l " 2466,72 2 18.14 2:3,17 4p' 3D-6s' 3D0 2-2 
2459,86 1() 
2452,30 l(J 
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2445,34 20 
2444,12 7 
2440,49 4 
2440,33 5 
2434,10 50 { 15,96 21,0!) 4p 6P-5d 5D0 3-4 

15,96 21,05 4p 5P-5d 5Dc 3-3 

2430,16 30 { 15,95 21,05 4p 5P-5d 6D 0 2-3 
15,95 21,05 4p 5P-5d 5D0 2-2 

2428,02 10 
2427,79 20 15,95 21,0!) 4p 5P-5d5Dc 1-2 
2424,01 10 
2419,85 4 
2412,48 10 
_2407 ,10 5 
2404,59 5 
2403,87 3 
2399,85 3 
2398,91 2 18,03 23,20 4p' 1P-6s' 1LY 1-2 
2340,60 2 15,06 20.:~6 ~~d' IIJo-1 2-2 
2323,02 4 
2322,00 1 16,34 21,67 4p 3P-4d' 3D 0 2-2 
2321,28 1 16,33 21 ,67 4p ~P-4d' 3D0 1-2 
2320,25 2 16,34 21,68 t1p ~P-4d' sno 2-3 
2288,17 7 
2276,25 4 
2253,16 30 14;86 20,36 :1d 30°-'l 1-2 
2251,50 40 14,85 20,36 3d 3fl 0 -1 :~-2 

2250,96 20 14,85 20,36 3d 3D0-1 2-2 
2109,37 2 13,96 19,84 4s aso_ap 1-1 
2102,99 3 13,96 19,85 4s aso_ap 1-2 
1923,35 4 11,70 18,14 3p5 apo_4p' sn 0-1 
1883,14 3 11,58 18,16 3p" apo_4p' 3D 2-3 
1791 ,91 4 11,65 18,57 3p5 apo_4p' ap 1-2 
1787,10 3 11,65 18,59 3p" apo_4p' ap 1-1 
1785,06 1 11,65 18,60 3p5 apo_4p' ap 1-0 
1772,01 3 11,58 18,57 3p5 apo_4p' ap 2-2 
1767,24 1 11,58 18,59 3p5 apo_4p' ap 2-1 
1558,05 1 11,65 19,61 3p5 apo_4p" as 1-1 
1528,91 1 11,58 19,68 3p" apo_4p" an 2-2 
1471,06 2 11,58 20,00 3p5 apo_4p" 1p 2-1 
1223,71 2 1,44 11,58 3p4 1D-3p" apo 2-2 
1079,08 15 0,09 11,58 3p4 3P-3p5 spo 1-2 
1075,24 7 0,12 11,65 3p4 3P-3p5 apo 0-1 
1071,76 10 0,09 11,65 3p4 3P-3p5 apo ·t-1 
1071,05 20 0,00 11,58 3p4 3P-3p" apo 2-2 
1067 ,94 4 0,09 11,70 3p4 3P-3p" apo 1-0 
1063,83 10 0,00 11,65 3p' 3P-3p5 spo 2-1 
961,49 10 1,44 14,34 3p4 1D-3p5 1po 2-1 
914,90 2 0,12 13,67 3p4 3P-3d 6D0 0-1 
895,95 3 0,12 13,96 3p4 3P-4s 3S0 0-1 
893,56 3 0,09 13,96 3p4 3P-4s 3S0 1-1 
888,07 4 0,00 13,96 3p4 3P-4s 3S0 2-1 
864,67 5 0,00 14,34 3p4 3P-3p5 1po 2-1 
851,70 7 1,44 16,00 3p4 1D-4s' 1D0 2-2 
841,41 4 0,12 14,86 3p4 3P-3d 3D0 0-1 
839,63 2 0,09 14,85 3p4 3P-3d 3D0 1-2 
839,30 2 0,09 14,86 3p4 3P-3d 3D0 1-1 
834,67 10 0,00 14,85 3p4 3P-3d 3D0 2-3 
827,85 1 0,09 15,06 3p4 3P-3d' 1D0 1-2 
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)., A I EH, eV E 8, eV Transition J 

795,36 2 0,12 15,71 3p4 3P-4s' 8D 0 0-1 
793,47 3 0,09 15,71 3p4 3P-4s' 8D 0 1-1 
793,34 3 0,09 15,71 3p4 3P-4s' 3D0 1-2 

792,19 2 1,44 17,09 3p4 1D-4s" 3P 0 2-2 
789,01 7 0,00 15,71 3p4 3P-4s' 3D0 2-2 
788,75 4 0,00 15,72 3p4 3P-4s' 8D 0 2-3 
787 ,62 3 1,44 17,19 3p4 1D-4s" 1P 0 2-1 
787,15 1 0,09 15,84 3p4 3P-3d' tp• 1-1 

777,55 3 1,44 17,39 3p41D-3d" 1D 0 2-2 
730,92 3 0,12 17,08 3p4 3P-4s" 3P0 0-1 
729,52 2 0,09 17,08 3p4 3P-4s" 3P0 1-0 
729,39 3 0,09 17,08 3p4 3P-4s" 3P 0 1-1 
728,94 3 0,09 17,09 3p4 3P-4s" 3P0 1-2 

725,64 2 0,00 17,08 3p4 3P-4s" 3P"' 2-1 
725,27 3 0,00 17,09 3p4 3P-4s" 3P0 2-2 
719,26 1 1,44 18,68 3p41D-3d' 3P0 2-2 
717,15 2 1,44 18,73 3p41D-3d' 3D0 2-3 
715,58 3 0,12 17,45 3p4 3P-3d" 3D 0 0-1 

714,03 2 0,09 17,45 3p4 3P-3d" 3D0 1-1 
712,66 3 0,09 17,48 3p4 3P-3d" 3D0 1-2 
709,16 2 0,00 17,48 3p4 3P-3d" 3D0 2-2 
707,43 4 0,00 17,52 3p4 3P-3d" 3D0 2-3 
687 ,55 1 1,44 19;47 3p4 1D-3p54s 3P0 2-2 

667,49 1 0,12 18,70 3p41P-3d' 3P 0 0-1 
666,17 2 0,09 18,70 3p« 3P-3d' 3P 6 1-1 
666,08 3 0,12 18,74 3p4 3P-3d' 3D 0 0-1 
665,21 1 0,09 18,72 3p4 3P-3d' 3D0 1-2 
664,67 2 0,09 18,74 3p4 3P-3d' 3D0 1-1 

663,67 2 0,00 18,68 3p4 3P-3d' ap• 2-2 
663,08 2 0,00 18,70 3p4 3P-3d' 3P0 2-1 
662,15 1 0,00 18,72 3p4 3P-3d' 3D0 2-2 
661,82 2 0,00 18,73 3p4 3P-3d' 8D 0 2-3 
655,09 1 0,12 19,05 3p4 3P-5s 38° 0-1 
653,80 1 0,09 19,05 3p4 3P-5s 38° 1-1 
651,13 1 0,00 19,04 3p4 3P-3d' 38° 2-1 
650,88 1 0,00 19,05 3p4 3P-5s 88° 2-1 
639,42 2 0,09 19,47 3p4 3P-3p54s 3P0 1-2 
638,23 2 0,12 19,55 3p4 3P-3p54s 3P0 0-1 

637,06 1 0,09 19,55 3p4 3P-3p54s apo 1-1 
636,62 2 0,00 19,47 3p4 3P-3p64s apo 2-2 
635,87 2 0,09 19,58 3p4 3P-3p54s spo 1-0 
634,24 1 0,00 19,55 3p4 3P-3p54s apo 2-1 
626,70 1 1,44 21,23 3p4 1D-5s' 1D0 2-2 

62l,12 4 0,12 20,08 3p4 3P-4d 8D0 0-1 
620,28 1 0,09 20,07 3p4 3P-4d sno 1-2 
618,02 2 0,00 20,06 3p4 8P-4d 8D 0 2-3 
617,61 1 0,00 20,07 3p4 8P-4d 8D 0 2-2 
617,27 0 0,00 20,08 3p4 8P-4d 3D0 2-1 

612,73 0 1,44 21,68 3p41D-4d' 3D0 2-3 
599,19 0 1,44 22,13 3p4 1D-4d' lD 0 2-2 
594,49 0 1,44 22,30 3p4 1D-4d' 1P0 2-1 
589,82 0 0,12 21 ,14 3p4 3P-5s' 8D 0 0-1 
588,77 0 0,09 21,14 3p4 3P-5s' 3D0 1-2 

586,25 0 0,00 21,15 3p4 3P-5s' 3D0 2-3 
584,10 1 0,00 21,23 3p4 3P--5s' 1D0 2-2 
575,30 0 0,12 21,67 3p4 3P-4d' 3D0 0-1 
574,37 3 0,09 21,67 3p4 3P-4d' 3D0 1-2 
571,95 1 0,00 21,68 3p4 3P-4d' 3D0 2-3 
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A., A I EH, eV E 8 , eV Transition J 

566,77 0 0,12 22,00 3p4 3P-4d' 3S0 0-1 
565,75 0 0,12 22,04 3p4 3P-4d' 3P0 0-1 
563,58 0 0,00 22,00 3p4 3P-4d' 3S0 2-1 
.562,54 0 0,00 22,04 3p4 3P-4d' 3P0 2-1 
562,28 3 0,00 22,05 3p~ 3P-4d' ape 2-2 
558,14 1 0,09 22,30 3p4 3P-4d' 1P0 1-1 

Cl III, ground state 1s2 2s2 2p6 3s2 3p3 4S;12 

Ionization potential 321936 cm-t; 39,912 eV 

~ . ..\. I EH' eV E 8 , eV Transition J 

4971,64 0 23,04 25,53 3d 2P-4p 2DQ %-% 

4863,75 1 24,32 26,87 3d' 2F-4p' 2F0 7/2-7/2 

4854,37 0 23,36 25,92 4s' 2D-4p 2P0 3/2-1/2 

4808,00 1 23,36 25,93 4s' 2D-4p 2P 0 6,2_3,2 

4703,14 3 24,21 26,84 3d' 2D-4p' 2F0 %-5/2 

4695,07 1 22,29 24,93 3d 4P-4p 4D0 1/2-1/2 

4669,50 {) 22,27 24,93 3d 4P-4p 4D0 %-1/2 

4638,96 2 22,29 24,96 3d 4P-4p 4D0 1/2-3/2 

4635,83 0 24,17 26,84 3d' 2D-4p' 2 F0 %-% 

4613,78 2 22,27 24,96 3d 4P-4p 4D0 3,2_3,2 

4608,21 5 24,32 27 ,01 3d' 2F-4p' 2D0 7/z-% 

4604,43 0 24,32 27 ,01 3d' 2F-4p' 2D• 5/2-% 

4596,22 4 24,17 26,87 3d' 2D-4p' 2F0 s;2_7 /2 

4591,10 4 24,32 27 ,02 3d' 2F-4p' 2D0 %-3/2 

4523,33 4 22,27 25,01 3d 4P-4p 4D 0 3/2-% 

4489,17 1 22,25 25,01 3d 4P-4p 4D0 5/z-% 

4414,90 2 24,21 27 ,02 3d' 2D-4p' 2D0 %-3/2 

4380,57 2 23,09 25,92 3d 2P-4p 2P0 1/2-1/z 

4370,91 4 22,25 25,09 3d 4P-4p 4D0 %-7/2 

4369,60 2 24,67 27,51 3d' 2P-4p' 2PQ 3/2-1/z 

4364,79 3 22,69 25,53 3d 2D-4p 2D 0 5/2-% 

4354,03 2 22,57 25,42 3d 2D-4p 2D 0 %-3/2 

4353,73 2 23,09 25,93 3d 2P-4p 2P0 1/2-3/z 

4341,47 2 24,65 27 ,51 3d' 2P-4p' 2P0 1/2-1/2 

4324,66 2 24,67 27 ,54 3d' 2P-4p' 2P0 3,2_3,2 

4308,42 1 23,04 25,92 3d 2P-4p 2P 0 3/z-1/2 

4297 ,04 0 24,65 27,54 3d' 2P-4p' 2P0 1/2-3/2 

4282,46 4 23,04 25,93 3d 2P-4p 2P0 3,2_3,2 

4124,00 1 22,29 25,29 3d 4P-4p 4P0 1/2-1/z 

4106,83 5 22,29 25,31 3d 4P-4p 4P0 1/2-3/2 

4104,23 5 22,27 25,29 3d 4P-4p 4P0 3,2_1,2 

4087 ,00 4 22,27 25,31 3d 4P-4p 4P0 3/z-3/2 

4059,07 6 22,25 25,31 3d'P-4p 4P0 5,2_3,2 

4018,50 6 22,27 25,36 3d'P-4p 4P0 3/2-5/2 

3991,50 7 22,25 25,36 3d 4P-4p 4P0 5/2-% 

3958,39 0 22,29 25,42 3d 4P-4p 2D0 1/2-3/2 

3925,87 5 22,20 25,36 4s 2P-4p 4P0 3/2-5/2 

3881,73 3 22,11 25,31 4s 2P-4p 4P0 1/2-3/2 

3850,81 4 22,20 25,42 4s 2P-4p 2D" 3/2-3/2 

3824,47 4 22,69 25,93 3d 2D-4p 2P0 5,2_3,2 

3822,02 4 22,29 25,53 3d 4P-4p 4S 0 1/2-3/2 

3804,83 3 22,27 25,53 3d 4P-4p 'So 3/2-3/2 

3803,57 3 22,27 25,53 3d 4P-4p 2D0 3/z-5/z 
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A, A I EH, eV E 8, eV TraJ?sition J 

3779,35 5 22,25 25,53 3d 4P-4p 2D0 5/2-5/2 
3764,42 2 27,54 30,83 4p' 2po_4d 2_D 3/2-% 
3759,10 3 24,21 27,51 3d' 2D-4p' 2P 0 3/2-1/2 
3748,81 8 22,11 25,42 4s 2P-4p 2D0 1/2-% 
3741,70 3 21,65 24,96 4s 4P-4p 4D0 5,2_3,2 
3725,74 3 24,21 27,54 3d' 2_D-4p' 2po 3/2-3/2 
3725,46 1 27 ,01 30,34 4p' 2_D0-4d 2p 5,2_7,2 
3720,45 8 22,20 25,53 4s 2P-4p 2D0 3/2-5/2 
3707,34 6 22,57 25,92 3d 2D-4p 2P0 3,2_1,2 
3705,45 6 21,58 24,93 4s 4P-4p 4D0 3,2_1,2 
3688,10 2 22,57 25,93 3d 2D-4p 2P0 3,2_3,2 
3683,39 5 24,17 27,54 3d' 2D-1p' 2P0 5,2_3,2 
3682,05 7 21,65 25,01 4s 4P-4p 4D0 5/2-% 
3670,28 7 21,58 24,96 4s 4P-4p 4D0 3,2_3,2 
3661,48 1 26,84 30,23 4p' 2p0_4d 2p 5/2-% 
3656,95 7 21,54 24,93 4s 4P-4p 4D0 1,2_1,2 
3622,69 7 21,54 24,96 4s 4P-4p 4D0 1,2_3,2 
3612,85 8 21,58 25,01 4s 4P-4p 4D 0 3/2-5/2 
3602,10 9 21,65 25,09 4s 4P-4p 4D0 5/2-7/2 
3573,69 2 26,87 :30,34 4p' 2F0-4d' 2F 7,2_7,2 
3560,68 8 23,36 26,84 4s' 2D-4p' 2F0 %-% 
3553,35 1 23,36 26,84 4s' 2D-4p' 2F0 %-% 
3530,03 9 23,36 26,87 4s' 2D-4p' 2F0 5,2_7,2 
3400,15 2 23,36 27,01 4s' 2D-4p' 2D0 3,2_5,2 
3393,45 8 23,36 27 ,01 4s' 2JJ-4p' 2Do 5,2_5,2 
3392,89 8 23,36 27,02 -'Is' 2D-4p' 2_Do 3/2-% 
3387 ,60 6 21,65 25,31 4s 4P-4p 4P0 5/2-3/2 
3386,22 5 23,36 27,02 -1s' 2[)-4p' 2_Do 5/2-3/2 
3340,42 9 { 21 ,65 25,36 4s 4P-4p 4P0 %-% 

21,58 25,29 4s 4P-4p 4P0 %-1/2 
3336,16 5 22,30 25,92 4s 2P-4p 2P0 3/2-1/2 
3329,06 8 21,58 25,31 4s 4P-4p 4P0 3,2_3/2 

3320,57 7 22,20 25,93 4s 2P-4p 2P 0 3J2-% 
3300,95 3 21,54 25,29 4s 4P-4p 4P 0 1/2-1/2 
3289,80 7 21,54 25,31 4s 4 P-4p 4P0 1J2-3J2 
3283,41 6 21,58 25,36 4s 4P-4p 4P0 3J2-5J2 
3265,45 0 27 ,02 30,81 4p' 2_D0-4d 2_D 3J2-3J2 
3259,32 6 22,11 25,92 4s 2P-4p 2P0 1J2-1J2 
3245,05 2 27,01 30,83 4p' 2_D0-4d 2_D 5/2-% 
3244,44 5 22,11 25,93 4s 2P-4p 2P0 1J2-3J2 
3230,78 1 21,58 25,42 4s 4P~4p 2D 0 3J2_3,2 
3193,84 0 21,54 25,42 4s 4P-4p 2D0 1J2_3,2 
3191,45 9 21,65 25,53 4s 4P-4p 48° %-3/2 

3190,58 4 21,65 25,53 4s 4P-4p 2D0 5,2_5/2 
3139,34 8 21,58 25,53 4s 4P-4p 48° 3/2-% 
3123,74 1 26,84 30,81 4p 2r-4d 2D 5/2-3/2 
3104,46 6 21,54 25,53 4s 4P-4p 48° 1,2_3,2 
2991,82 3 23,36 27 ,51 4s' 2_D-4p' 2po 3,2_1/2 

2970,67 4 23,36 27,54 4s' 2D-4p' 2P0 %-% 
2965,56 6 23,36 27,54 4s' 2D-4p' 2P0 %-3/2 
2949,1 1 25,93 30,14 4p 2P0-4d 4P 3/2-% 
2805,17 2 25,53 29,95 4p 4S0-4d 4D 3,2_3/2 
2796,37 1 25,53 29,96 4p 4S0-4d 'D %-"% 
2769,3 3 25,53 30,01 4p 2D 0-4d 4D 5J2-7/2 
2727,7 2 25,42 29,96 4p 2D 0 -4d 4D 3,2_5/2 
2724,03 5 27,02 31,57 4p' 2_D0-4d' 2_D 3,2_3/2 
2717,62 2 27,54 32,10 4p' 2po_5s' 2_D %-5/2 
2714,37 2 27 ,01 31,57 4p' 2_D0-4d' 2JJ 5/2-% 
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I 

E 8, eV Transition I EH, eV j J 

2710,37 7 25,53 30,10 4p 4S0-4d 4P 3/2-% 
2699,79 1 { 27 ,51 32,10 4p' 2po_5s' 2p 6/2-3/z 

25,36 29,95 4p 4P0 -4d 4D 6/2-3/2 
2691,52 5 { 25,53 30,14 4p 4S0-4d 4P 3/z-3/z 

25,36 29,96 4p 4P0-4d 4D 5/2-% 
2685,40 4 27,02 31,63 4p' 2D0-4d' 2F %-% 
2684,76 5 27 ,01 31,62 4p' 2D0-4d' 2F Dfz-7/2 
2682,40 3 25,53 30,15 4p 4S0-4d 4P %-1/2 
2680,88 2 27 ,01 31,63 4p' 2D0-4d' 2F "'z-"'z 
2675,4 2 25,09 29,72 4p 4D0-4d 4F 7/2-% 
2669,52 3 25,31 29,95 4p 4P0 -4d 4D Sfz-3/2 
2665,54 6 25,36 30,01 4p 4P0-4d 4D %-7/2 
2663,20 3 25,29 29,95 4p 4P0-4d 4D 1/2-1/2 
2662,29 3 25,29 29,95 4p 4P0-4d 4D 1/2-3/2 
2661,65 5 25,31 29,96 4p 4P0-4d 4D 3/2-6/2 
2651,19 3 25,09 29,76 4p 4D 0 -4d 4F 7/2-7/2 
2633,18 5 25,01 29,72 4p 4D0-4d 4F %-% 
2632,67 5 26,87 31,57 4p' 2F0-4d' 2D 7/z-% 
2624,71 3 26,84 31,57 4p' 2r-4d' 2D Sfz-3/z 
2620,05 4 26,84 31,57 4p' 2F0-4d' 2D Sfz-Sfz 
2618,78 4 24,96 29,69 4p 4D 0-4d 4F 3/2-3/z 
.2616,97 4 25,09 29,82 4p 4D 0 -4d 4F 7/2-9/z 
2611 ,45 2 25,36 30,10 4p 4P0-4d 4P %-% 
2609,50 4 25,01 29,76 4p 4D 0-4d 4F %-7/2 
2605,04 2 26,87 31,62 4p' 2Fo-4d'. zp 7/2-7/z 
2603,59 5 24,96 29,72 4p 4D 0-4d 4F Sfz-% 
2601,16 4 24,93 29,69 4p 4D 0-4d 4F 1/z-3/2 
2593,97 2 25,36 30,14 4p 4P 0-4d 4P %-Sfz 
2592,45 2 26,84 31,62 4p' 2F0-4d' 2F &fz-7/2 
2588,80 3 26,84 31,63 4p' 2F0-4d' 2F 6/2-6/z 
2580,67 6 25,53 30,34 4p 2D0-4d 2F 6/z-7/2 
2578,26 5 22,20 27 ,01 4s 2P-4p' 2D0 Sfz-6/2 
2577,13 5 25,42 30,23 4p 2D0-4d 2F 3/2-% 
2574,13 0 22,20 27,02 4s 2P-4p' 2D0 3/2-3/2 
2566,23 1 25,31 30,14 4p 4P 0-4d 4P 3/2-3/2 
2562,52 1 25,53 30,37 4p 4S0-5s 4P 3/2-1/2 
25.59,50 3 25,29 30,14 4p 4P0 -4d 4P 1/2-% 
2557,9 3 25,31 30,15 4p 4P0-4d 4P 3/2-1/z 
2542,65 2 25,09 29,96 4p 4D 0-4d 4D 7/2-%. 
2540,84 3 25,92 30,81 4p 2P0-4d 2D Bfz-8/z 
2533,95 1 25,53 30,42 4p 4S0-5s 4P Sfz-3/z 
2532,48 5 25,93 30,83 4p 2P0-4d 2D 3/2-5/2 

2531,76 5 25,92 30,81 4p 2P 0-4d 2D 1/2-3/z 
252 ,08 5 22,11 27 ,02 4s 2P-4p' 2D0 1/2-3/2 
2519,45 5 25,09 30,01 4p 4D 0 -4d 4D 7/2-7/2 
2510,92 4 25,01 29,95 4p 4D0-4d 4D 5/2-3/2 
2504,23 5 25,01 29,96 4p 4D 0 -4d 4D 5/2-5/2 

2490,3 5 25,36 30,34 4p 4P0-4d 2F 5/2-7/2 
2486,91 5 25,53 30,52 4p 4S0-5s 4P Sfz-5/2 
~485,1 3 24,96 29,95 4p'D0 -4d 4D 3/2-1/2 
2484,27 4 24,96 29,95 4p 4D 0-4d 4D %-3/2 
2481,77 2 25,01 30,01 4p 4D 0-4d 4D %-7/2 

2477,29 2 24,96 29,96 4p 4D 0-4d 4D 3,2_5,2 
2471,07 5 25,09 30,10 4p 4D0-4d 4p 7!z-5/2 
2469,20 5 24,93 29,95 4p 4D0-4d4D 1,2_1,2 
2468,37 3 24,93 29,95 4p 4D0-4d 4D 1,2_3,2 
2448,58 6 25,31 30,37 4p 4po_5s 4p 3/2-1/2 
2447,14 6 25,36 30,42 4p 4P 0-5s 4P 5/2-3/z 
2442,47 5 25,29 30,37 4p 4po_.5s 4p 1fz-1/2 
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A, A I E8 , eV E 8 , eV Transition J 

2439,69 5 27,02 32,10 4p' 1D 0-5s' 2D 3/2-Sfz 
2436,1 5 27,01 32,10 4p' 1D0 -5s' 2D 6f2-5j2 
2435,1 2 25,01 30,10 4p 4D 0-4d'P %-% 
2422,47 4 25,31 30,42 4p 4P0-5s 4P 3/2-3/2 
2419,5 5 25;01 30,14 4p 4D"-4d 4P %-% 
2416,42 7 25,29 30,42 4p 4P0 -5s 4P 1/2-3/2 
2403,32 5 25,36 30,52 4p 4P0-5s 4P %-5/2 
2394,73 5 24,96 30,14 4p 4D0-4d 4P %-3/2 
2387,3 3 24,96 30,15 4p 4D0-4d 4P 3/2-1/2 
2379,47 5 25,31 30,52 4p 4P0-5s 4P 3/2-% 
2372,7 0 24,93 30,15 4p 4D0-4d 4P 1/2-1/2 
2370,37 6 26,87 32,10 4p' 2F0-5s' 2D 7/2-5/2 
2359,67 6 26,84 32,10 4p' 2F0-5s' 2D 5/2-% 
2347,7 2 25,53 30,81 4p 2D0 -4d 2D 5/2-3/z 
2340,64 6 25,53 30,83 4p 2D0-4d 2D 5/2-% 
2336,45 5 22,20 27,51 4s 2P-4p' 2P0 Sfz-1/2 
2323,50 6 22,20 27,54 4s 2P-4p' 2P 0 Sfz-3/2 

2298,51 5 { 22,11 27,51 4s 2P-4p' 2P 0 1/2-1/2 
25,42 30,81 4p 2D0 -4d 2D 3/2-3/2 

2291,81 4 { 25,42 30,83 4p 2D0 -4d 2D 3/2-% 
24,96 30,37 4p 4D0-5s 4P 3/2-1/2 

2291,38 4 25,01 30,42 4p 4D0 -5s 4P %-3/2 
2286,0 3 22,11 27,54 4s 2P-4p' zp• 1/2-3/2 
2283,93 7 25,09 30,52 4p 4D0-5s 4P 7J2-% 
2278,34 5 24,93 30,37 4p 4D 0-5s 4P 1/2-1/2 

2272,8 1 25,36 30,81 4p 4P0-4d 2D %-3/z 
2268,95 5 24,96 30,42 4p 4D 0 -5s'P 3/2-3/2 
2266,08 2 25,36 30,83 4p 'P0-4d 2D %-% 
2255,64 2 24,93 30,42 4p 4D 0-5s'P 1/2-3/2 
2253,07 7 25,01 30,52 4p'D0-5s 4P %-5/2 
2231,16 3 24,96 30,52 4p'D0-5s'P 3/2-5/2 
2034,88 3 18,84 24,93 3d 4D-4p 4D 0 1/2-1/2 
2032,14 3 18,83 24,93 3d 4D-4p 4D• 3/2-1/2 
2024,21 3 18,84 24,96 3d 4D-4p"D0 1J2-3J2 
2021,46 3 18,83 24,96 3d 4D-4p 4D 0 3/2-% 
2020,19 3 18,83 24,96 3d 4D-4p 4D 0 %-3/2 
2011,34 1 25,93 32,10 4p 2 P0 -5s' 2D %-5/2 
2006,84 4 18,84 25,01 3d 4D-4p 4D0 7J2-% 
2003,97 0 18,83 25,01 3d 4D-4p 4D0 3/2-% 
2002,72 3 18,83 25,01 3d 4D-4p 4D0 5J2-5J2 
1983,61 5 18,84 25,09 3d 4D-4p 4D0 7/2-7/2 
1979,46 3 18,83 25,09 3d 4D-4p 4D0 5/2-7/2 
1920,32 4 18,84 25,29 3d 4D-4p 4P0 1/2-1/2 
1917,87 4 18,83 25,29 3d 4D-4p 4P0 3/2-1/2 
1916,53 4 18,84 25,31 3d 4D-4p 4P0 1/2-3/2 

1914,09 3 18,83 25,31 3d'D-4p 4P0 %-% 
1912,90 4 18,83 25,31 3d 4D-4p 4P0 5j2-% 
1901,61 5 18,84 25,36 3d 4D-4p 4P0 7/2-5/2 
1897,85 3 18,83 25,36 3d 4D-4p 4P0 5/2-5/2 
1889,06 0 25,53 32,10 4p 1D0 -5s' 2D 5/2-% 

1880,10 3 18,83 25,42 3d 4D-4p 2D0 %-% 
1852,11 2 18,84 25,53 3d'D-4p 4S 0 1/2-3/2 
1849,64 0 18,83 25,53 3d 4D-4p 48° 3J2-3fz 
1848,74 0 18,83 25,53 3d 4D-4p 4S0 5J2-3J2 
1833,31 4 18,17 24,93 3d 4F-4p 4D0 3/2-1/2 

1832,08 4 18,19 24,96 3d 4F-4p 4D0 %-3/2 
1828,40 5 18,23 25,01 3d 4F-4p 4D 0 7/2-% 
1824,59 3 18,17 24,96 3d 4F-4p 4D 0 3/2-3/2 
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~.A I 
I 

EH, eV J E 8, eV Transition J 

1822,50 6 18,29 25,09 3d 4F-4p 4D 0 %-7/2 
1817,73 4 18,19 25,01 3d 4F-4p 4D 0 %-% 
1810,26 1 18,17 25,01 3d 4F-4p 4D 0 %-% 
1808,51 4 18,23 25,09 3d 4F-4p 4D 0 7/2-7/2 
1797,98 2 18,19 25,09 3d 4F-4p 4D0 5/2-7/2 
1689,50 1 18,19 25,53 3d 4F-4p 4S0 5/2-3/2 
1683,18 0 18,17 25,53 3d 4F-4p 4S0 3/2-3/2 
1015,023 7 0,00 12,21 3ps 'So-3p' 4p %-% 
1008,777 6 0,00 12,29 3pa 'So-3p4 4p %-3/2 
1005,280 5 0,00 12,33 3pa 4So-3p4 4p 3/2-1/2 
953,40 2 12,29 25,29 3p' 4P-4p 4po 3/z-1/2 
948,72 1 12,29 25,36 3p4 4P-4p 4po %-5/2 
946,97 1 12,21 25,31 3p4 4P-4p 4po 5/2-3/z 
943,22 1 12,21 25,36 3p4 'P-4p 4po %-% 
939,31 0 12,33 25,53 3p4 4p-_4p 4So 1/2-% 
936,28 1 12,29 25,53 3p4 4P-4p 4So 3/2-3/2 
930,94 1 12,21 25,53 3p4 4P-4p 4So %-3/2 
747,553 1 2,25 18,83 3p3 2D0-3d 4D %-3/2 
747,415 1 2,24 18,83 3p3 2D0-3d 4D 3/z-% 
746,864 1 2,24 18,84 3p3 2D0-3d 4D 3/2-1/2 
673,598 1 3,71 22,11 3p3 2po_4s 2p 3/2-1/2 
673,127 3 3,70 22,11 3p3 2po_4s 2p 1/2-1/2 
670,383 3 3,71 22,20 3p3 2po_4s 2p %-3/2 
669,949 2 3,70 22,~0 3p3 2po_4s 2p 1/2-% 
657 ,320 2 3,71 22,57 3p3 2po_3d 2fl 3/2-3/2 
656,772 2 3,70 22,57 3p3 2po_3d 2fl 1/z-3/2 
653,013 2 3,71 22,69 3p3 2pc_3d 2fl %-% 
641,304 1 3,71 23,04 3p3 2po-3d 2p %-% 
640,928 1 3,70 23,04 3p3 2po_3d 2p 1/2-3/2 
639,757 1 3,71 23,09 3p3 2po_3d 2p 3/2-1/2 
631,006 1 3,71 23,36 3p3 2po_4s' 2fl %-% 
630,746 1 3,71 23,36 3p3 2po_4s' 2fl 3/z-3/2 

630,380 1 3,70 23,36 3p3 2po_4s' 2p 1/2-% 
623,768 3 2,24 22,11 3p3 2flo-4s 2p 3/2-1/2 
621,280 4 2,25 22,20 3p3 2Do-4s 2p %-3/2 
621,027 3 2,24 22,20 3p3 2Do-4s 2p %-3/2 
619,025 1 2,25 22,27 3p3 2fl0-3d 4p 5/2-3/2 

609,901 0 2,25 22,57 3p3 2D0-3d 2D 5/z-3/z 
609,673 4 2,24 22,57 3p3 2D0-3d 2D 3/2-3/z 
606,345 5 2,25 22,69 3p3 2D0-3d 2D %-% 
606,100 2 2,24 22,69 3p3 2D0-3d 2D 3/2-5/2 
605,855 1 3,71 24,17 3p3 2po_3d' 2fl %-% 
596,240 4 2,25 23,04 3p3 2fl0-3d 2p &fz-3/2 
595,990 3 2,24 23,04 3ps 2Do-3d 2p 3/2-3/2 
594,636 4 2,24 23,09 3p3 2fl0-3d 2p %-1/2 
591,962 2 3,71 24,65 3p3 2po_3d' 2p %-1/z 
591,646 4 3,70 24,65 3p3 2po_3d' 2p 1/2-1/2 

591,428 4 3,71 24,67 3p3 2po_3d' 2p 3/2-% 
591,118 3 3,70 24,67 3p3 2po_3d' 2p 1/2-Sfz 
587,295 4 2,25 23,36 3p3 2flo-4s' 2D 5/z-% 
587 ,078 3 2,24 23,36 3p3 2D0-4s' 2D 3/2. %-3/z, % 
586,874 4 2,24 23,36 3p3 2D0-4s' 2D 3/z-Sfz 
575,582 3 0,00 21,54 3p3 4So-4s 'P Sfz-1/z 
574,408 3 0,00 21,58 3p3 4So-4s 4p %-3/2 
572,693 4 0,00 21,65 3p3 'So-4s 4p Sfz-5/2 
565,480 4 2,25 24,17 3p3 2D0-3d' 2D 5/:-5/2 
565,272 3 2,24 24,17 3p3 2D0 -3d' 2D 3/2-5/a 
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564,514 
564,287 
561,738 
561,680 
561,530 
560,636 
558,385 
557,118 
556,605 
556,232 
552,908 
457,444 
457,245 
457,169 
442,947 
441,398 
433,774 
433,664 
422,713 
421,990 
421,771 
415,333 
415,196 
411,812 
411,373 

411,163 
407 ,513 
406,274 

I 

2 
4 
7 
7 
7 

1 
1 
7 
7 
6 

2 
0 
2 
3 
2 

3 
0 
0 
1 
3 

3 
1 
1 
4 
4 

3 
0 
1 

2,25 
2,24 
2,25 
2,25 
2,24 
0,00 
0,00 
0,00 
0,00 
0,00 
2,25 
3,71 
3,70 
3,71 
2,24 
2,25 
2,25 
2,24 
2,24 
2,25 
2,24 
2,25 
2,24 
0,00 
0,00 

0,00 
0,00 
0,00 

24,21 
24,21 
24,32 
24,32 
24,32 
22,11 
22,20 
22,25 
22,27 
22,29 
24,67 
30,81 
30,81 
30,83 
30·,23 
30,34 
30,83 
30,83 
31,57 
31,62 
31 ,63 
32,10 
32,10 
30,10 
30,14 

30,15 
30,42 
30,52 

Transition 

3p3 2D 0-3d' 2D 
3p3 2Do-3d' 2D 
3p3 2flo-3d' 2F 
3p3 2Do-3d' 2F 
3p3 2D0 -3d' 2F 

3p3 4So-4s 2p 
3p3 4So-4s 2p 
3p3 4So-3d 4p 
3pa 4So-3d 4p 
3pa 4So-3d 4p 
3pa 2Do-3d' 2p 
3p3 2po_4d 2D 
3p3 2po_4d 2D 
3p3 2po_4d 2D 
3p3 2D 0 -4d 2F 

3pa 2Do-4d 2F 
3p3 2Do-4d 2D 
3p3 2D 0 -4d 2D 
3p3 2D0 -4d' 2D 
3p3 2D 0 -4d' 2F 

3p3 2D 0-4d' 2F 
3p3 2Do-5s' 2D 
3p3 2D 0-5s' 2D 
3p3 4So-4d 4p 
3pa 4So-4d 4p 

3pa 4So-4d 4p 
3p3 4So-5s 4p 
3p3 4So-5s 4p 

Cl IV, ground state 1s2 2s2 2p6 3s2 3p2 3P 0 

Ionization potential 431226 cm-t; 53,462 eV 

:3167,87 
3106,09 
3076,68 
3071,36 
3063,13 

2835,4 
2782,47 
2770,64 
2751,23 
2724,03 

2701,36 
1651,21 
1648,04 
1643,40 
1638,95 

1622,86 
1617,43 
1551,27 
1549,15 
1545,19 
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2 
1 
6 
3 
5 

4 
7 
4 
5 
.') 

4 
1 
0 
1 
0 

2 
1 
1 
2 
2 

26,84 
26,70 
26,84 
26,66 
26,70 

26,84 
26,84 
26,70 
26,70 
26,66 

26,70 
23,18 
23,23 
23,21 
23,18 

23,23 
31,29 
23,18 
23,21 
23,18 

30,75 
30,69 
30,87 
30,69 
30,75 

31,21 
31,29 
31,18 
31,21 

. 31,21 

31,29 
30,69 
30,75 
30,75 
30,75 

30,87 
38,96 
31,18 
31,21 
31,21 

Transition 

4s 3P 0 -4p 3D 
4s 3P 0 -4p 3D 
4s 3P 0 -4p 3D 
4s 3P 0 -4p 3D 
4s 3P 0 -4p 3D 

4s 3po_4p 3p 
4s 3po_4p 3p 
4s 3po_4p ap 
4s 3po_4p 3p 
4s 3po_4p 3p 

4s 3po_4p 3p 
3d 3D 0 -4p 3D 
3d 3D 0 -4p 3D 
3d 3D 0 -4.p 3D 
3d 3D 0 -4p 3D 

3d 3D 0 -4p 3D 
4p 3P-5s 3P 0 

3d 3D 0 -4p 3P 
3d 3D 0 -4p 3p 
3d 3D 0 -4p 3P 

J 

J 

2-2 
1-1 
2-3 
0-1 
1-2 

2-1 
2-2 
1-0 
1-1 
0-1 

1-2 
1-1 
3-2 
2-2 
1-2 

3-3 
2-2 
1-0 
2-1 
1-1 



~.A I EB, eV En,eV Transition J 

1539,30 2 30,75 38,80 4p 3D-5s spa 2-1 
1537 ,21 3 23,23 31,29 3d 3Da-4p 3P 3-2 
1533,25 1 23,21 31,29 3d 3Da-4p 3P 2-2 
1532,19 1 30,87 38,96 4p 3D-5s 3Pa 3-2 
1529,28 0 23,18 31,29 3d 3Da-4p 3P 1-2 
1440,95 0 22,60 31,18 3d spa_4p sp 1-0 
1426,89 1 22,52 31,21 3d 3Pa-4p 3P 2-1 
1421,97 1 22,57 31,29 3d spa_4p sp 1-2 
1413,39 1 22,52 31,29 3d 3P-4p 3P 2-2 
985,749 4 0,16 12,74 3p2 sP-3ps sno 2-2 
984,952 7 0,16 12,75 3p2 sP-3ps sna 2-3 
977 ,901 4 0,06 12,74 3p2 sP-3ps sno 1-1 
977 ,560 6 0,06 12,74 3p2 sP-3ps sna 1-2 
973,212 5 0,00 12,74 3p2 sP-3ps sno 0-1 
840,933 4 0,16 14,91 3p2 3P-3p3 spa 2-2 
840,808 6 0,16 14,91 3p2 3P-3p3 apo 2-1 
834,967 5 0,06 14,91 3p2 3P-3p3 apo 1-2 
834,840 5 0,06 14,91 3p2 3P-3p3 spa 1-1 
834,659 3 0,06 14,91 3p2 3P-3p3 spo 1-0 
831,431 4 0,00 14,91 3p2 3P-3p3 spa 0-1 
776,91 0 14,91 30,87 3p3 spo_4p sn 2-3 
756,563 1 4,04 20,42 3p2 1S-3ps sso 0-1 
745,205 4 4,04 20,67 3p2 1S-3p3 1pa 0-1 
684,490 0 12,74 30,87 3p3 sno-4p sn 3-3 
672,428 0 12,74 31,18 3p3 sno-4p ap 1-0 
668,770 2 12,75 31,29 3p3 sna-4p sp 3-2 
662,454 3 1,71 20,42 3p2 1D-3ps ssa 2-1 
653,696 4 1,71 20,67 3p2 1D-3p3 1pa 2-1 
612,070 4 0,16 20,42 3p2 3P-3ps sso 2-1 
608,903 4 0,06 20,42 3p2 sP-3pa sso 1-1 
607 ,088 3 0,00 20,42 3p2 sP-3ps sso 0-1 
604,590 5 0,16 20,67 3p2 sp_3ps1pa 2-1 
601,499 5 0,06 20,67 3p2 3P-3p3lpo 1-1 
599,733 2 0,00 20,67 3p2 3P-3p3 1po 0-1 
554,619 7 0,16 22,52 3p2 3P-3d spo 2-2 
553,297 6 0,16 22,57 3p2 3P-3d spa 2-1 
552,017 7 0,06 22,52 3p2 3P-3d spa 1-2 
550,706 3 0,06 22,57 3p2 3P-3d spa 1-1 
550,020 4 0,06 22,60 3p2 3P-3d spa 1-0 
549,219 5 0,00 22,57 3p2 3P-3d spa 0-1 
538,595 4 0,16 23,18 3p2 3P-3d 3D 0 2-'1 
538,119 6 0,16 23,21 3p2 3P-3d 3Da 2-2 
537 ,606 9 0,16 23,23 3p2 3P-3d 3Da 2-3 
536,150 6 0,06 23,18 3p2 3P-3d 3D 0 1-1 
535,666 7 0,06 23,21 3p2 3P-3d 3D0 1-2 

535,039 4 4,04 27 ,21 3p2 1S-4s lpa 0-1 
534,727 8 0,00 23,18 3p2 3P-3d 3Da 0-1 
486,172 8 1,71 27 ,21 3p21D-4s lpo 2-1 
467,194 3 0,16 26,70 3p2 3P-4s spa 2-1 
466,132 3 0,06 26,66 3p2 SP-4s spa 1-0 

465,350 3 0,06 26,70 3p2 3P-4s spa 1-1 
464,861 4 0,16 26,84 3p2 3P-4s spa 2-2 
464,292 3 0,00 26,70 3p2 3P-4s spa 0-1 
463,011 3 0,06 26,84 3p2 3P-4s spo 1-2 
440,245 2 

439,255 3 
437,825 4 
331,835 2 1,71 39,07 3pll 3P-5s 1 P 0 2-1 
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~.A I EH, eV E 8 , eV Transition J 

320,881 1 0,16 38,80 3p2 3P-5s apo 2-1 
320,250 1 0,06 38,77 3p2 3P-5s ape 1-0 
319,993 0 0,06 38,80 3p2 3P-5s 3po 1-1 
319,616 3 0,16 38,96 3p3 3P-5s apo 2-2 
319,513 1 0,00 38,80 3p2 3P-5s apo 0-1 
318,750 1 0,06 38,96 3p2 3P-5s ape 1-2 

Cl V, ground state 1s2 2s2 2p6 3s2~p 2P~12 
Ionization potential 547000 c:m-1 ; 67,81 eV 

~.A 
I 

I I EH' eV I E8 , eV Transition I 

894,910 1 0,18 14,04 3p zpo_3p2 2D 3/2-3/2 
894,340 4 0,18 14,05 3p zpo_3p2 2D 3/2-% 
883,127 4 0,00 14,04 3p zpo_3p2 2D 1/2-3/2 
688,933 4 0,18 18,18 3p zpo-3p2 2S %-1/2 
683,171 4 10,83 28,98 3p2 4P-3p3 4S 0 6/2-3/2 
681,924 4 o,o(} 18,18 3p zpo_3p2 2S 1/2-1/2 
679,257 3 10,73 28,98 3p2 4P-3pa 4So 3/2-3/2 
676,785 3 10,66 28,~ 3p2 4P-3pa 'So 1/2-% 
639,226 3 0,18 19,58 3p zpo_3p3 2p 3/2-1/2 
635,323 4 0,18 19,70 3p zpo_3p2 zp 3/2-3/2 
633,186 4 0,00 19,58 3p zpo_3p2 zp 1/2-1/z 
629,354 3 0,00 19,70 3p zpo-3p2 2p 1/2-3/2 
554,210 1 
551,643 1 
551,117 2 
547,630 10 10,83 33,47 3p2 4P-3d 4po 5/2-% 
546,329 6 10,83 33,52 3p2 4P-3d 4P0 %-3/2 
545,114 10 10,73 33,47 3p2 4P-3d 4P 0 3/2-% 
543,818 1 10,73 33,52 3p2 4P-3d 4P 0 s;2_a;2 
542,868 4 10,73 33,57 3p2 4P-3d 4P 0 3/2-1/2 
542,395 3 0,18 23,04 3p 2P-3d 2D 3/2-3/z 
542,297 6 0,18 23,05 3p 2P-3d 2D 3/2-5/2 
542,229 8 10,66 33,52 3p2 4P-3d 'Po 1/z-3/z 
541,284 3 10,66 33,57 3p2 4P-3d 4po 1/2-1/2 
539,441 0 10,83 33,82 3p2 4 P-3d 4D 0 5/2-3/2 
538,977 3 10,83 33,84 3p2 4P-3d 4D0 %-5/2 
538,681 4 10,83 33,85 3p2 4P-3d 4D0 %-'/2 
538,032 5 0,00 23,04 3p 2P 0-3d 2D 1/2-3/z 
537,461 3 10,73 33,80 3p2 4P-3d 4D0 3/z-1/z 
537 ,006 4 10,73 33,82 3p2 4P-3d 4D 0 3/2-3/2 
536,532 3 10,73 33,84 3p2 4P-3d 4D 0 3/2-% 
535,916 2 10,66 33,80 3p2 4P-3d 4D0 1/2-1/2 
535,455 2 10,66 33,82 3p2 4P-3d 4D 0 1/2-3/2 
392,433 5 0,18 31,78 3p 2P0-4s 2S 3/2-1/2 
390,148 4 0,00 31,78 3p 2P 0-4s 2S 1/2-1/2 
375,103 2 10,83 43,89 3p2 4P-4s 4P 0 %-3/2 
374,662 1 10,73 43,82 3p2 4P-4s 4P 0 3/2-1/2 
373,911 0 { 10,66 43,82 3p2 4P-4s 4po 1/2-1/2 

10,73 43,89 3p2 4P-4s 4P 0 3/2-3/2 
373,776 3 10,83 44,00 3p2 4P-4s 4po 6/2-5/z 
373,1.65 2 10,66 43,89 4s2 4P-4s 4po 1/z-3/z 
372,589 2 10,73 44,00 3p2 4P-4s 4po %-% 
287,327 3 0,18 43,33 3p 2P 0-4d 2D 3/2-3/2, 6/2 
286,127 2 0,00 43,33 3p 2P 0-4d 2D 1/2-3/2 
237,231 2 0,18 52,45 3p 2 P0-5d 2D 3/2-% 
236,435 1 0,00 52,44 3p 2 P0-5d 2D 1/2-3/2 
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CI VI, ground state 1s2 2s2 2p6 3s21S 0 

Ionization potential 780000 cm-1; 96,70 eV 

I 
1., A. I I 

EH, eV I E 8, eV Transition J 

736,762 3 12,38 29,21 3p apo_3p2 ap 2-1 
733,891 3 12,24 29,13 3p apo_3p2 ap 1-0 
730,311 4 { 12,24 29,21 3p apo_3p2 ap 1-1 

12,38 29,36 3p apo_3p2 ap 2-2 
727 ,537 3 12,17 29,21 3p apo_3p2 ap 0-1 
724,129 3 12,24 29,36 3p apo_3p2 ap 1-2 
671,37 4 0,00 18,47 3s21S-3p lpo 0-1 
580,444 2 29,36 50,72 3p2 3P-3d apo 2-2 
577,444 1 29,36 50,83 3p2 3P-3d apo 2-1 
576,419 2 29,21 50,72 3p2 3P-3d apo 1-2 
571,435 0 29,36 51,05 3p2 3P-3d 3D0 2-1 
571,376 1 29,13 50,83 3p2 3P-3d apo 0-1 
570,881 0 29,21 50,93 3p2 3P-3d apo 1-0 
570,529 2 29,36 51,09 3p2 3P-3d 3D0 2-2 
570,025 4 29,36 51,11 3p2 3P-3d 3D0 2-3 
567,479 1 29,21 51,05 3p2 3P-3d 3D0 1-1 
566,630 2 29,21 51,09 3p2 3P-3d 3D0 1-2 
565,480 6 29,13 51,05 3p2 3P-3d 3D0 0-1 
555,580 3 12,38 34,70 3p 3P 0-3d 3D 2-2 
555,485 20 12,38 34,70 3p 3P0-3d 3D 2-3 
552,053 2 12,24 34,69 3p 3P 11-3d 3D 1-1 
551,992 10 12,24 34,70 3p 3P0-3d 3D 1-2 
550,355 5 12,17 34,69 3p 3P-3d 3D 0-1 
399,995 8 34,70 65,69 3d 3D-4f 3F0 3-2, 3, 4 
399,957 7 34,70 65,69 3d 3D-4tar 2-2,3 
399,938 5 34,69 65,69 3d 3D-4t3r 1-2 
325,161 25 12,38 50,51 3p 3P0-4s 3S 2-1 
323,936 20 12,24 50,51 3p 3P0-4s 3S 1-1 
323,356 15 12,17 50,51 3p 3P0-4s 3S 0-1 
243,883 3 12,38 63,21 3p 3P0-4d 3D 2-2 
243,854 12 12,38 63,22 3p 3P 0-4d 3D 2-3 
243,208 2 12,24 63,21 3p 3P 0-4d 3D 1-1 
243,194 8 12,24 63,21 3p 3P0-4d 3D 1-2 
242,885 5 12,17 63,21 3p 3P0-4d 3D 0-1 
195,227 3 12,38 75,88 3p 3P0-5d 3D 2-3 
194,796 2 12,24 75,88 3p 3P0-5d 3D 1-2 
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ARGON, Z = 18 

Ar I, ground state 1s2 2s2 2p6 3s2 3p61S 0 

Ionization potential 127109,9 cm-1; 15,759 eV 

1.., A I EH,eV I E 8 , eV Transition J 

25660,9 65 14,25 14,74 5s' P/21°-4p' [1/21 1-0 
25504,4 35 14,09 14,58 5s [11/21°-5p [1/2] 1-0 
25125,08 23 14,01 14,51 3d [3lf21°-5p [21/21 3-2 
23966,68 30 13,33 13,84 4p' [1/21-3d P/21° 1-0 
23845,13 56 13,98 14,50 3d [31/21°-5p [21/21 4-3 

23133,22 35 13,33 13,86 4p' t'21-3d [1/21" 1-1 
22113,2 10 13,90 14,46 3d [1 /21°-5p [1/21 2-1 
22077,20 53 13,30 13,86 4p' [11/21-3d P/21° 2-1 
22039,57 9 13,28 13,84 4p' l11/21-3d P/21° 1-0 
21534,16 58 13,33 13,90 4p' [1/21-3d [11/z1° 1-2 

21333,27 15 13,28 13,86 4p' [11fz1-3d (1f21o 1-1 
20986,10 155 13,27 13,86 4p [1/zl-3d [1/21° 0-1 
20811,14 22 13,90 14,50 3d [11 21°-5p [21 z1 2-3 
20733,35 11 14,30 14,90 3d' [fllzl 0-4/ [11/21 1-1 
20647,17 16 13,86 14,46 3d [1/21°-5p [1/21 1-1 

20616,21 356 13,30 13,90 4p' [fl/21-3d [11/z1° 1-2 
20568,5 8 13,90 14,51 3d [fl/21°-5p [21/zl 2-2 
20316,82 23 13,48 14,09 4p' [1/21-5p [fl/21° 0-1 
20069,6 7 14,06 14,66 3d [21/21°-5p' [fl/21 2-1 
20025,90 7 13,84 14,46 3d [1/21°-5p [1/21 0-1 

19965,75 37 13,28 13,90 4p' [fllz1-3d [11f21o 1-2 
19944,8 7 13,90 14,52 3d [fl/2) 0-5p [11/21 2-1 
19817,54 75 13,90 14,53 3d [11/21°-)P [fl/21 2-2 
18632,17 13 13,86 14,53 3d P/21°-Sp lfl/21 1-2 
18570,53 8 14,23 14,90 3d' [11/21°-4/ [fl/21 2-2, 1 

18564,74 8 14,24 14,90 3d' [21/21°-4/ [41/21 3-4 
18429,27 40 14,23 14,91 3d' [11/21°-4/ [21/21 2-3,2 
18427,68 26 13,48 14,15 4p' [1!2]-3d [11/21° 0-1 
18417,91 27 14,24 14,91 3d' [21/21°-4/ [31/z1 3-4,3 
17914,43 10 
17887,35 15 14,21 14,91 3d' [21/21°-4/ [21/zl 2-3, 2 
'17823,90 61 14,21 14,91 3d' [21/21°-4/ [31/21 2-3 

17444,93 128 { 13,30 14,01 4p' [fl/21-3d [31/21° 2-3 
13,15 13,86 4p' [11/21-3d [1/zl 0 1-1 

16940,39 100 13,17 13,90 4p [fl/21-3d [11/z1° 2-2 
16739,94 5 13,33 14,07 4p' [1/21-5s [11/21° 1-2 

16549,81 6 14,15 14,90 3d [fl/21°-4/ [11/zl 1-1, 2 
16520,14 9 13,15 13,90 4p [fl/21-3d [11/21° 1-2 
16436,92 18 14,15 14,91 3d [fl/zl0-4/ [21/21 1-2 
16122,97 27 13,09 13,86 4p I21/2J-3d P/2! 0 2-1 
15989,34 20 13,48 14,25 4p' [1/2)-5s' [1/21" 0-1 

15899,93 20 14,30 15,08 3d' [11/21°-4!' [21/21 1-2 
15883,21 50 13,28 14,06 4p' [11/2)-3d [21/2] 0 1-2 
15816,64 16 13,90 14,69 3d [fl/2) 0-5p' P/z1 2-1 
15402,58 10 14,10 14,90 3d [21/zl 0-4/ [41/21 3-4 
15353,51 2 13,28 14,09 4p' [11/21-5s [fl/zl 0 1-1 

15349,52 10 14,10 14,91 3d [21/2JD-4/ [21/21 3-3 
15329,56 5 13,09 13,90 4p [21/2)-3d [21/2) 0 2-2 
15302,26 75 14,10 14,91 3d [21/2) 0-4/ [31/21 3-3,4 
15172,33 22 13,27 14,09 4p [1/21-5s' [1l/2l 0 0-1 
15046,42 70 13,48 14,30 4p' P/2J-3d' l11/2l 0 0-1 

15030,71 42 13,33 14,15 4p' P/21-3d [il/z1° 1-2 
14786,29 2 14,07 14,91 5s [fl/zl"-4/ [21/21 2-3 
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14739,11 3 13,17 14,01 4p [11/21-3d [31/21" 2-3 
14692,39 5 14,06 14,91 3d [21/21°-4/ [21/21 2-2, 3 
14649,97 60 14,06 14,91 3d [21/21°-4/ [31/21 2-3, 4 
14634,11 80 14,24 15,08 3d' [21/21°-4/' [31/21 3-3, 4 
14596,27 40 14,23 15,08 3d' [·P/21°-4/' [21/21 2-3 
14577 ,51 10 13,30 14,15 4p' [11/2]-3d [11/21° 2-2 
14257,46 50 14,21 15,08 3d' [21/21°-4/' [31/21 2-3, 4 
14249,93 7 13,28 14,15 4p' [fl/21-3d [11/2] 0 1-1 
14093,61 120 13,27 '14,15 4p P/z1-3d [11/ 21° 0-1 
13992,59 10 13,33 14,21 4p' [1/2]-3d' [21/zl 0 1-2 
13910,83 150 14,01 '14,90 3d [31 /zl 0-4/ [41 /zl 3-4 
13907 ,41 12 13,17 14,06 4p [11/z]-3d [21hl 0 2-2 
13866,97 20 14,01 14,91 3d [31 /zl 0-4/ [21 /zl 3-3, 2 
13828,79 20 14,01 14,91 3d [31/zl 0-4/ [31/zl 3-3, 4 
13825,99 30 13,17 14,o7 4p [11/zi-Ss [11/zl 0 2-2 
13718,77 1000 13,08 13,98 4p [21/zl-3d [31/21° 3-4 
13678,53 300 13,33 14,23 4p' Pl21-3d' l11/2l 0 1-2 
13622,38 500 13,15 14,06 4p [11/21-3d [21/z ]0 1-2 
13599,18 55 13,30 14,21 4p' [11/2]-3d' [21/zlc 2-2 
13573,60 25 13,33 14,24 4p' [1/zl-5s' P/21° 1-0 
13543,75 15 13,15 '14,07 4p [11/zl-5s [11/21° 1-2 
13503,99 850 13,09 14,01 4p [21/2]-3d [31/zl 0 2-3 
13499,24 50 13,17 14,09 4p [11/z1-5s [11hl 0 2-1 
13406,57 250 13,98 14,90 3d [31/21°-4/ [41/zl 4-5 
13367,38 800 13,17 14,10 4p [11/2)-3d [21/z1° 2-3 
13330,32 7 13,98 14,91 3d [31/21°-4/ [31/21 4-3, 4 
13313,39 600 13,28 14,21 4p' [11/21-3d1 [21/z] 0 1-2 
13302,37 3 13,30 14,23 4p' [fl/z)-3d' (11/z) 0 2-2 
13273,05 750 13,30 14,24 4p' [11/2]-3d' [21/2] 0 2-3 
13231,37 120 13,15 '14,09 4p [11/2]-5s [11/2) 0 1-1 
13228,49 200 13,08 14,01 4p [21/21-3d [31/2] 0 3-3 
13214,70 150 12,91 13,84 4p P/2J-3d P/21° 1-0 
13028,27 5 13,28 14,23 4p' [11/2]-3d' [fl/z] 0 1-2 
13008,47 200 13,30 14,25 4p' [11/2]-5s' P/z] 0 2-1 
12956,59 250 12,91 13,86 4p [1/2]-3d P/z] 0 1-1 
12933,33 60 13,28 14,24 4p' [11/2)-5s' P/z] 0 1-0 
12802,68 300 13,09 14,06 4p [21/2)-3d [21/z] 0 2-2 
12746,31 40 13,28 14,25 4p' P/z]-5s' P/z] 0 1-1 
12733,59 75 13,09 14,07 4p [21/z)-5s [11/z] 0 2-2 
'12702,39 150 13,33 14,30 4p' Pl2]-3d' [11 /z] 0 1-1 
12639,01 2 13,17 14,15 4p [fl/z]-3d [11 /z] 0 2-1 
12621,82 6 13,27 14,25 4p [1/zl-5s' P/z] 0 0-1 
12596,27 5 14,10 15,08 3d [21 /21°-4/' [31/21 3-3,4 

12554,44 5 13,08 14,06 4p [21/z]-3d [21/ 2]0 3-2 
12487 ,63 700 13,08 14,07 4p [21/z1-5s [11/z] 0 3-2 
12456,05 400 13,09 14,09 4p [21/z1-5s [11/z] 0 2-1 
12439,19 500 12,91 13,90 4p [l/2]-3d [11/z] 0 1-2 
12419,39 20 13,90 14,90 3d [fl/21°-4/ [11/21 2-2 

12402,88 400 13,15 14,15 4p [fl/2]-3d (11/z) 0 1-1 
12356,82 100 13,90 14,91 3d lfllzl 0-4/ [21/zl 2-3 
12343,72 150 13,09 14,10 4p [21/21-3d [21/2] 0 2-3 
12151,57 15 14,06 15,08 3d [21/zl 0 -4/' [31/zl 2-3 
12139,79 100 13,28 14,30 4p' [fl/2]-3d' [11/z1° 1-1 

12112,20 300 13,08 14,10 4p [21/21-3d [21/2] 0 3-3 
12026,63 5 13,27 14,30 4p [1/2]-3d' [11/21° 0-1 
11943,50 25 13,86 '14,90 3d P/zl 0-4/ [11 /21 1-1, 2 
11896,60 3 13,17 14,21 4p [11/2]-3d' [21/z] 0 2-2 
'11884,47 5 13,86 14,91 3d P/21"-4/ 121/21 1-2 
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11733,26 20 13,84 14,90 3d [1/zl 0-4/ (il/zl 0-1 
11719,51 30 13,09 14,15 4p [21/21-3d [11/21° 2-1 
11708,22 3 14,15 15,21 3d [il/21"-5/ [il/21 1-1, 2 
11687,61 5 13,15 14,21 4p [11/21-3d' [21/21° 1-2 
11678,47 4 14,15 15,21 3d [fl/21°-5/ [21/21 1-2 
11668,72 100 13,17 14,23 4p l11/zl-3d' [fllzl 0 2-2 
11580,39 8 14,01 15,08 3d [31/2) 0-4/' [31/21 3-3,4 
11488,12 150 11,83 12,91 4s' [1/21°-4p l1/2l 1-1 
11467,57 30 13,15 14,23 4p [il/21-3d' [il/zl 0 1-2 
11441 ,83 80 13,17 14,25 4p [fl/21-5s' (1/ 21° 2-1 
11398,63 7 14,30 15,39 3d' [il/21°-5/' [21/21 1-2 
11393,66 50 13,15 14,24 4p l11/21-5s' [1/21° 1-0 
11248,33 8 13,15 14,25 4p [11/21-5s' [1/21° 1-1 
11209,67 1 14,10 15,20 3d [21/21°-6p' [11/21 3-2 
11195,37 2 13,90 15,01 3d [11/21°-6p [1/21 2-1 
11133,86 20 14,10 15,21 3d [21/21°-5/ [41/21 3-4 
11118,75 20 14,10 15,21 3d [21/21°-5/ [21/21 3-3, 2 
11106,44 60 14,10 15,21 3d [21/21°-5/ [31/2] 3-3,4 
11078,87 200 13,09 14,21 4p [21/21-3d' [21/21° 2-2 
11043,13 2 13,90 15,03 3d [il/21°-6p [21/21 2-2 
11028,60 1 14,09 15,21 5s [il/21°-5/ [21/2] 1-2 
10977,30 1 14,15 15,28 3d (il/21°-7p (il/21 1-1 
10964,00 2 13,90 15,03 3d [11/21°-6p [fl/21 2-1 
10950,74 120 13,17 14,30 4p (fl/21-3d' [il/2] 0 2-1 
10947,90 20 13,90 15,03 3d [11/21°-6p [fl/21 2-2 
10895,9 1 14,06 15,20 3d [21/zl 0 -6p' [1/21 2-1 
10892,37 30 13,08 14,21 4p [21/21-3d' [21/2]<> 3-2 
10885,9 2 14,06 15,20 3d [21/2] 0-6p' [1/21 2-1 
10880,96 150 13,09 14,23 4p [21/21-3d' (fllzl 0 2-2 
10861,04 25 13,09 14,24 4p [21/21-3d' [21/21° 2-3 
10845,43 2 14,07 14,21 5s [11/21°-5/ [il/2l 2-1, 2 
10837,3!1 1 14,24 i5,38 3d' [21/zl 0 -6j [41/2) 3-4 
10831,88 1 14,24 15,38 3d' [21/2] 0-6/ [21/21 2-3, 2 
10824,00 i { 14,23 15,38 3d' [11/21°-6/ [fl/zl 2-2, 1 

14,24 15,38 3d' [21/21°-6/ [31/zl 2-3 
10822,74 1 14,15 15,30 3d (il/21°-7p £1/21 1-0 
10820,18 6 14,07 15,21 5s [11/zl 0-5/ [21/21 2-3, 2 
10812,16 1 14,23 15,38 3d' [11/21°-6/ [21/21 2-3, 2 
10807,04 5 13,86 15,01 3d [1/21°-6p [1/21 1-1 
10795,91 2 14,06 15,21 3d [21/21°-5/ (fl/21 2-1, 2 
10773,35 30 13,15 14,30 4p [fl/21-3d' [11/21° 1-1 
10770,35 15 14,06 15,21 3d [21/21°-5/ [21/21 2-3, 2 
10759,13 60 14,06 15,21 3d [21/21°-5/ [31/21 2-3 
10733,87 50 14,24 15,39 3d' [21/21°-5/' [31/2] 3-3,4 
10732,10 2 14,24 15,39 3d' [21/21°-5/' [21/21 3-3, 2 
10722,22 6 12,91 14,06 4p [1/2]-3~ [21/21" 1-2 
10712,77 40 14,23 15,39 3d' [fl/21°-5/' [21/21 2-3, 2 
10700,98 80 13,08 14,23 4p [21/2l-3d' (fl/2]0 3-2 
10683,40 50 13,09 14,25 4p [21/21-5s' !1/2l 0 2-1 
10681,78 200 13,08 14,24 4p [21/21-3d' [21/21° 3-3 
10673,55 500 12,91 14,07 4p £1/z1-5s [il/21° 1-2 
10634,25 5 13,84 15,01 3d [1/21 °-6p £1/2l 0-1 
10623,38 2 14,21 15,38 3d' [21/21°-6/ [21/21 2-3, 2 
10615,7 1 14,21 15,38 3d' [21/21°-6/ [31/21 2-3 
10591,23 2 13,86 15,03 3d [l/21°-6p [11/21 1-1 
10576,18 4 13,86 15,03 3d [1/21°-6p 111/21 1-2 
10529,32 50 14,21 15,39 3d' [21/21°-5/' [31/21 2-3 
10527,34 2 14,21 15,39 3d' [21/zl 0 -5/' [21/21 2-3, 2 
10506,47 100 13,90 15,08 3d [fl/21°-4/' [21/21 2-3, 2 
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10478,10 200 12,91 14,09 4p [1/21-5s [11/21° 1-1 
10470,051 500 11,72 12,91 4s [1/21°-4p [1/21 0-1 
10357 ,6 1 13,86 15,06 3d P/21°-6p P/z1 1-0 
10332,76 60 14 ;01 15,21 3d [31/21°-5/ [41/21 3-4 
10319,62 2 14,01 15,21 3d [31/21°-5/ [21/21 3-3, 2 
10309,15 20 14,01 15,21 3d [31/21°-5/ [31/21 3-3, 4 
10266,79 1 14,07 15,27 5s [il/21°-7p [21/21 2-3 
10254,04 10 13,09 14,30 4p [21/21-3d' l11/21q 2-1 
10208,7 1 14,07 15,28 5s [fl/21°-7p [11/21 2-1 
10206,9 1 14,06 15,28 3d [21/21°-7p [21/21 2-2 
10171,2 1 14,06 15,28 3d [21/21°-7p [11/2] 2-1 
10163,45 30 13,86 15,08 3d [1/21°-4/' [21/21 1-2 
10104,82 4 14,15 15,38 3d [fl/21°-6/ [fl/21 1-1, 2 
10094,32 8 14,15 15,38 3d [fl/21°-6/ [21/21 1-2 
10069,04 50 13,48 14,71 4p' [1J21-4d (1/210 0-1 
10052,10 150 13,98 15,21 3d [31/21°-5/ [41/21 4-4, 5 
10039,75 2 13,98 15,21 3d [31/21°-5/ [21/21 4-3 
10029,70 40 13,98 15,21 3d [31/21°-5/ [31/21 4-3,4 
10007,61 3 14,15 15,39 3d [fl/21°-5/' [21/21 1-2 

9994,94 1 14,21 15,45 3d' [21/2]0-7p' [11/21 2-1 
9951,88 20 12,91 14,15 4p P/2l-3d lfl/21° 1-1 
9937 ,80 1 14,23 15,48 3d' [fl/21°-7/ [21/21 2-3, 2 
9882,18 6 14,30 15,56 3d' [fl/21°-6/' [21/21 1-2 
9815,22 1 14,01 15,27 3d [31/21°-7p [21/21 3-3 
9800,92 4 14,01 15,28 3d [31/21°-7p [21/2] 3-2 
9784,5010 1000 11,83 13,09 4s' [1/21°-4p [21/21 1-2 
9774,79 1 14,21 15,48 3d' [21/21 °-4/ [31/21 2-3 
9677,80 8 14,10 15,38 3d [21/21°-6/ [41/21 3-4 
9673,39 6 14,10 15,38 3d [21/2]0-6/ [21/21 3-3,2 
9666,86 50 14,10 15,38 3d [21/21°-6/ [31/21 3-3,4 
9657,7841 1500 11,62 12,91 4s [11/21°-4p l1/2l 1-1 
9595,09 4 14,10 15,39 3d [21/21°-5/' [31/zl 3-3,4 
9593,67 1 14,10 15,39 3d [21/21°-5!' [21/21 3-3, 2 
9561,60 5 13,98 15,27 3d [31/21°-7p [21/21 4-3 
9555,2 4 13,90 15,20 3d [il/21°-6p' [fl/21 2-1 
9547,73 2 13,90 15,20 3d [fl/21°-6p' [1/21 2-1 
9486,02 3 12,91 14,21 4p [1/2]-3d' [21/21° 1-2 
9478,39 50 13,90 15,21 3d [fl/z) 0-5/ [fl/z) 2-1, 2 
9459,09 100 13,90 15,21 3d [11/21°-5/ [21/21 2-3, 2 
9446,57 2 14,07 15,38 5s [11/21°-6/ [21/21 2-3, 2 
9408,66 3 14,06 15,38 3d [21/21°-6/ [21/21 2-3, 2 
9402,69 20 14,06 15,38 3d [21/21°-6/ [31/21 2-3 

9377,63 5 14,24 15,56 { 3d' [21/21°-6/' [21/z1 3-3, 2 
3d' [21/21°-6/' [31/21 3-3, 4 

9362,50 4 14,23 15,56 { 3d' [11/21°-6!' [21/z1 2-3, 2 
3d' [11/21°-6/ [31/21 2-3 

9354,218 200 11,83 13,15 4s' P/21°-4p [11/21 1-1 
9340,59 3 12,91 14,23 4p [1/2)-3d' lfllz1~ 1-2 

9334,80 8 { 14,15 15,48 3d [11/21°-7/ [fl/21 1-1, 2 
14,06 15,39 3d [21/21°-5/' [31/21 2-3 

9333,32 1 14,06 15,39 3d [21/21°-Sf' [21/21 2-3, 2 
9328,08 2 14,15 15,48 3d (11/21°-7/ [21/21 2-2 
9291,58 100 12,91 14,24 4p P/21-5s' [1/21° 1-0 
9242,17 1 13,86 15,20 3d P/2l 0-6p' lfl/21 1-2 
9224,4955 1000 11,83 13,17 4s' [l/21"-4p lfl/21 1-2 

9221,08 5 14,21 15,56 3d' [21/2)0-61' [31/zl 2-3 
9198,61 50 13,86 i5,21 3d [1/2)0-5/ (11/zl 1-1, 2 
9194,637 150 12,91 14,25 4p [1/2)-Ss' P/21° 1-1 
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9180,17 6 13,86 15,21 3d P/21°-5/ [21/21 1-2 
9122,9660 500 11,55 12,91 4s [11/zl 0 -4p [1/zl 2-1 
9111,3 1 13,86 15,22 3d l1/2l 0-6p' P/2l 1-0 
9075,42 60 13,33 14,69 4p' [l/21-4d [1/21° 1-0 
9073,34 50 '13,84 15,21 3d [1/zl 0-5/ [11/21 0-1 
9066,77 40 14,01 15,38 3d [31/21°-6/ [41/21 3-4 
9057,51 2 13,48 14,85 4p' [01/zl-6s [fl/zl 0 0-1 
905~,23 4 14,01 15,38 3d [31/zl-6/ [31/21 3-3, 4 
8994,09 10 14,01 15,39 3d (31/21°-5/' [31/21 3-3, 4 
8992,84 1 14,01 15,39 3d [31/zl 0-5/' [21/21 3-3, 2 
8988,20 3 13,90 15,28 3d f11/zl 0-7p (f1/2l 2-2 
8970,98 2 14,10 15,48 3d [21/21°-7/ [41/zl 3-4 
8967,39 2 14,10 15,48 3d [21/zl 0-7/ [21/zl 3-3, 2 
8964,48 10 14,10 15,48 3d [21/21°-7/ [31/21 3-3,4 
8962,19 40 13,33 14,71 4p' [1/zl-4d P/zl 0 1-1 
8895,42 1 14,15 15,54 3d f11/zl 0-8/ [11/zl 1-1, 2 
8891,70 1 14,15 15,55 3d ffllz1°-8/ [21/zl 1-2 
8874,84 4 '12,91 14,30 4p [l/2)-3d' [fl/zl 0 1-1 
8849,97 150 13,98 15,38 3d [31/2] 0-6/ [41/21 4-4, 5 
8846,17 1 13,98 15,38 3d [31/21°-6/ [21/zl 4-3 
8840,82 20 13,98 15,38 3d [31/21°-6/ [31/zl 4-3,4 
8840,39 3 
8819,37 1 '14,15 15,56 3d (11/z1°-6/' [21izl 1-2 
8805,16 3 13,86 15,27 3d [l/zl 0 -7p [1/21 1-1 
8799,082 100 13,30 14,71 4p' [fl/21-4d P/z1° 2-1 
8784,59 30 13,28 14,69 4p' [fl/21-4d (1/21° 1-0 
8761,6907 200 13,33 14,74 4p' [1/21-4d [11/2 1° 1-2 
8741,26 1 13,86 15,28 3d [ 1/z1°-7p [11/21 1-1 
8739,51 3 14,06 15,48 3d [21/zl 0-7/ [21/zl 2-3, 2 
8736,63 20 14,06 15,48 3d [21/z1°-7/ [31/21 2:..__3 
8736,19 2 13,86 15,28 3d [l/21°-7p [11/zl 1-2 
8713,79 5 14,27 15,66 3d' [21/21°-7/' [21/21 3-3, 2 
8700,95 3 14,23 15,66 3d' [fl/21°-7/' [21/21 2-3, 2 
8690,12 2 13,84 15,27 3d [l/21°-7p [1/21 0-1 
8678,43 60 13,28 14,71 4p' [11/2 l-4d [1/21° 1-1 
8667,9438 400 11,72 13;15 4s' P/2l 0-2p [11/21 0-1 
8642,89 1 13,86 15,30 3cl P/2l 0 -1p l1/2l 1-0 
8620,4602 100 13,27 14,71 4p [1/2]-4d [1/21° 0-1 
8605,7790 150 13,30 14,74 4p' [11/2)-4d [11/210 2-2 
8579,49 4 14,21 15,66 3d' [21/2] 0 -7/' [31/zl 2-3 
8578,06 5 11,83 13,27 4s' P/2lo-4p P/2l 1-0 
8565,13 1 14,10 15,55 3d [21/21°-8/ [41/21 3-4 

8563,38 1 14,10 15.,55 3d [21/21°-8/ [21/21 3-3, 2 
8561,38 3 14,10 15,55 3d [21/z] 0-8/ [31/21 3-3, 4 
8521,4428 2000 11,83 13,28 4s' [I/2I0 -4p' [fl/z1 1-1 
8496,64 2 14,10 15,56 { 3d [21/21°-6/' [21/21 3-3, 4 

3d [21/21°-6/' [31/21 3-3,4 
8490,30 40 13,28 14,74 4p' [1/21-4d [11/21° 1-2 

8443,44 20 14,01 15,48 3d [31/21°-7/ (41/21 3-4 
8440,26 1 14,01 15,48 3d [31/2] 0-7/ [21/21 3-3, 2 
8437,71 6 14,01 15,48 3d [31/2] 0-7/ [31/21 3-3, 4 
8424,6473 2500 11,62 13,09 4s [1l/21°-4p [21/2] 1-2 
8408,2094 3000 11,83 13,30 4s' P/21°-4p' [fl/2l 1-2 
8399,35 20 13,90 15,38 3d 111/21°-6/ [fl/21 2-1, 2 
8392,28 80 13,90 15,38 3d [11/21°-6/ [21/21 2-3, 2 
8384,73 60 13,30 14,78 4p' [11/21-4d (31/21° 2-3 
8367,03 3 13,33 14,81 4p' P/zl-4d [21/21° 1-2 
8355,30 1 14,06 15,5!1 3d [21/21°-8/ [21/21 2-3, 2 
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8353,50 4 14,06 15,55 3d [21/zl 0-8/ [31/zl 2-3 
8332,21 20 13,90 15,39 3d [fl/zl 0-5/' [21/zl 2-3, 2 
8305,02 1 14,10 15,59 3d [21/zl 0-9/ [21/zl 3-3, 2 
8303,79 1 14,10 15,55 3d [21/zl 0-9j [31/21 3-3, 4 
8291,88 8 14,06 15,56 3d [21/21°-6/' [31/21 2-3 

8264,5221 1500 11,83 13,33 4s' [1/21°-4p' l1/2l 1-1 
8255,07 50 13,98 15,48 3d [31/21°-7/ [41/21 4-4, 5 
8249,58 4 13,98 15,48 3d [31/zl 0-7/ [31/21 ·'t-3, 4 
8224,72 6 13,30 14,81 4p' [11/zl-4d [21/ 21° 2-2 
8203,42 20 13,33 14,84 4p' [1/21-6s [11/zl 0 1-2 

8178,96 20 13,86 15,38 3d P/21°-6/ lfl/2l 1-1, 2 
8178,84 40 
8171,95 10 13,86 15,38 3d P/zl 0-6/ [21/21 1-2 
8151,86 3 13,33 14,85 4p' P/zl-6s [1l/2r 1-1 
8'143 ,54 10 13,30 14,82 4p' [11/zi-.Jd [21/zl 0 2-2, 3 

8119,18 50 13,28 14,81 4p' [illzl-4d [21/ 21° '1-2 
8115,3108 5000 11,55 13,08 4s [11/zl 0-4p [21/z] 2-3 
8103,6920 2000 11,62 13,15 4s [11/zl 0-4p [11/zl 1-1 
8094,06 20 13,33 14,86 4p' P/zl-4d [11/zl 0 1-1 
8089,93 5 14,01 15,55 3d [31/zl 0-8/ [41/21 3-4 

8079,68 20 { 13,84 15,38 3d [1/zl 0-6/ [11/zl 0-1 
14,01 15,55 3d [31/zl 0-8/ [31/zl 3-3, 4 

8066,60 20 13,30 14,84 4p' [fl/2l-6s [11/z] 0 2-2 
8053,305 100 13,17 14,71 4p [11/zl-4d [1/zl 0 2-1 
8046,13 50 13,15 14,69 4p [11/zl-4d [1/zl 0 1-0 
8037 ,23 20 13,48 15,02 4p' P/zl-6s' [1/zl 0 0-1 

8021,9 2 14,01 15,56 3d [31/zl 0-6/' [31/2] 3-3, 4 
8014,7853 800 11,55 13,09 4s [11/zl 0-4p [21/zl 2-2 
8006,1566 600 11,62 13,17 4s [11/zl 0-4p [11/zl 1-2 
7965,08 3 13,28 14,84 4p' l11/2l-6s [11/21° 1-2 
7960,84 2 13,30 14,86 4p' [11/21-4d [11/z] 0 2-1 

7956,99 10 13,15 14,71 4p [11/zl-4d [1/2l 0 1-1 
7948,1755 400 11,72 13,28 4s' P/zl 0-4p' [fl/zl 0-1 
7916,45 20 13,28 14,85 4p' [11/zl-6s [11/z] 0 1-1 
7910,23 4 13,98 15,55 3d [31/21°-8/ f41/zl 4-4, 5 
7906,91 1 13,98 15,55 3d [31/21°-8/ (31/zl 4-3, 4 

7891,0777 100 13,17 14,74 4p [11/zl-4d [fl/z] 0 2-2 
7868,20 40 13,27 14,85 4p [1/zl-6s [11/zl 0 0-1 
7861,91 15 13,28 14,86 4p' rw2J-4d 11112r 1-1 
7860,44 2 13,90 15,48 3d [fl/zl 0-7/ [fl/2l 2-1, 2 
7855,73 8 13,90 15,48 3d [f1!21°-7/ [21/zl 3-3, 2 

7853,29 1 14,01 15,59 3d [31/zl 0-9/ f41/zl 3-4 
7814,33 10 13,27 14,86 4p P/z]-4d [11/zl 0 0-1 
7798,55 30 13,15 14,74 4p [fl/zl-4d [11/z] 0 1-2 
7724,2064 200 11,72 13,33 4s' P/zl 0-4p' [1121 0-1 
7723,7599 200 11,55 13,15 4s [11/zl 0-4p [11/zl 2-1 

7704,81 20 13,17 14,78 4p [fl/zl-4d [31/zl 0 2-3 
7690,10 2 13,98 15,59 3d [31/21°-9/ [41/zl 4-4, 5 
7670,04 50 13,09 14,71 4p [21/z]-4d [1/21° 2-1 
7667,03 4 13,86 15,48 3d P/zl 0-7/ [11/zl 1-1, 2 
7662,3 2 13,86 15,48 3d P/21°-7/ [21/21 1-2 

7635,1056 500 11,55 13,17 4s [11/2) 0-4p [11/zl 2-2 
7628,86 50 13,33 14,95 4p' P/z]-4d' [21/zl' 1-2 
7618,33 30 13,33 14,95 4p' P/z]-4d' [11/z] 0 1-2 
7514,6514 200 11,62 13,27 4s [11/2) 0 -4p P/z) 1-0 
7510,42 10 13,30 14,95 4p' [11/z)-4d' [21/zl 0 2-2 
7503,8685 700 11,83 13,48 4s' [1/z) 0 -4p' [1/z) 1-0 
7484,24 15 13,15 14,81 4p [11/z ]-4d [21/z) 0 J-2 
7471,1676 4 11.62 13,28 4s [11/2 ] 0-4p' [11 /2 ] 1-1 
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7436,25 10 13,08 14,74 4p [21/21-4d [11/21° 3-2 
7435,33 30 13,17 14,84 4p [11/21-6s [fl/21° 2-2 
7425,290 12 13,30 14,97 4p' [fl/2}-4d' [21/21° 2-3 
7422,26 6 13,28 14,95 4p' [11/21-4d' [21/2} 0 1-2 
7412,334 15 13,28 14,95 4p' [11/21-4d' [fl/21° 1-2 
7392,97 15 13,17 14,85 4p [11/21-6s [fl/21° 2-1 
7383,9796 400 11,62 13,30 4s [11/21°-4p' [11/ 21 1-2 
7372,1189 100 13,08 14,76 4p [21/21-4d [31/21° 3-4 
7353,316 100 { 13,09 14,78 4p [21/21-4d [31/21° 3--4 

13,15 14,84 4p [11/21-6s [11/21° 1·-2 
7350,78 6 13,33 15,01 4p' fl/21-6s' [1/21° 1-0 
7345,34 1 13,17 14,86 4p [11/21-4d [fl/21° 2-1 
7316,0068 30 13,33 15,02 4p' fl/21-6s' [1/21° 1-1 
7311,724 100 13,15 14,85 4p [fl/21-6s [11/21° :-1 
7284,44 6 13,30 15,00 4p' [11/21-4d' [11/21° :-1 
7272,9349 100 11,62 13,33 4s [1l/21°-4p' P/21° 1-1 
7270,66 10 13,08 14,78 4p [21/21-4d [31/21° 3 -3 
7267 ,20 2 13,48 15,18 4p' [1/21-7s !11/21° 0--1 
7265,173 3 13,15 14,86 4p [11/21-.4d [fl/21° 1-1 
7229,93 4 13,09 14,81 4p [21/21-4d [21/21° 2-2 
7206,9812 100 13,30 15,02 4p' [11/21-6s' [1/21° 2-1 
7202,55 2 13,28 15,00 4p' [fl/21-4d' [fl/21° 1-1 
7176,34 4 

7162,57 8 13,27 15,00 4p [1/21-4d' [fl/21° 0-1 
7158,83 30 13,28 15,01 4p' !11/21-6s' [1/21° 1-0 
7147,0408 30 11,55 13,28 4s [11/21°-4p' [ fl/21 2-1 
7125,825 30 13,28 15,02 4p' [11/21-6s' [1/21° 1-1 
7107,4777 200 13,09 14,84 4p [21/21-6s [11/21° 2-2 
7086,70 15 13,27 15,02 4p [1/21-6s' [1/21° 0-1 
7068,73 30 13,09 14,85 4p [21/2)-6s [11/21° 2-1 
7067,2175 400 11,55 13,30 4s [11/21°-4p' ffll2l 2-2 
7030,2519 100 13,09 14,84 4p [21/ 21-6s [fl/2l 0 3-2 
6992,17 4 13,33 15,10 4p' [1/21-5d [1/2lo 1-0 
6965,4304 400 11,55 13,33 4s [11/21°-4p' [1/21 2-1 
6960,23 20 13,17 14,95 4p [11/21-4d' [21/21° 2-2 
6951,46 20 13,17 14,95 4p [11/21-4d' [fl/21° 2-2 
6937,6658 100 12,91 14,69 4p [1/21-4d [1/21° 1-0 
6925,010 2 13,33 15,12 4p' [1/21-5d [1/21° 1-1 
6888,1704 100 13,15 14,95 4p [11/21-4d' [21/21° 1-2 
6887,10 20 13,17 14,97 4p [11/21-4d' [21/21° 2-3 
6879,59 40 13,15 14,95 4p [11/21-4d' [11/21° 1-2 
6871,2898 150 12,91 14,71 4p [1/21-4d [1/21° 1-1 
6851,884 4 13,33 15,14 4p' [1/21-5d [11/21° 1-2 
6827 ,2529 30 13,30 15,12 4p' !11/21-5d [1/21° 2-1 
6818,291 4 13,28 15,10 4p' [fl/2l-5d [1/ 21° 1-0 
6779,933 4 13,48 15,31 4p' !1/21-6d P/2l 0 0-1 
6766,6134 100 13,17 15,00 4p [11/2)-4d' [fl/21° 2-1 
6756,10 100 13,30 15,14 4p' [11/21-5d [11/ 21° 2-2 
6754,30 8 13,28 15,12 4p' !11/2l-5d [1/2lo 1-1 
6752,8347 100 12,91 14,74 4p [1/21-4d [fl/21° 1-2 
6722,893 4 13,30 15,15 4p' [11/21-Sd [31/2! 0 2-3 
6719,2193 100 13,27 15,12 4p [1/21-5d P/21° 0-1 
6698,8752 100 13,17 15,02 4p [11/21-6s' [1/2]0 2-1 
6698,474 6 13,15 15,00 4p [fl/2l-4d' [fl/21° 1-1 
6689,91 2 13,33 '15,18 4p' [1/21-7s [fl/2l 0 1-2 
6684,73 6 13,28 15,14 4p' [fl/21-5d [11/2) 0 2-2 
6677,2812 30 11,62 1a,4R 4s [fl/21°-4p' P/21 1-0 
6672,10 2 t:1.0!l 14,9.') 4p [21/21-4d' [21/21° 2-2 
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6664,0533 100 1.3,09 14,95 4p [21/21-4d' [11/21° 2-2 
6660,6784 100 13,15 15,01 4p [11/21-6s' P/21° 1-0 
6656,88 6 1.3,33 15,19 4p' [1/21-5d [11/21° 1-1 
6632,087 8 13,15 15,02 4p lfl/2l-6s' P/2l 0 1-1 
6604,8542 30 13,09 14,97 4p [21/2l-4d' [21/21° 2-3 

6604,02 2 13,08 14,95 4p [21/21-4d' [21/21° 3-2 

6598,684 6 { 13,30 15,18 4p' l11/21-7s (11/21° 2-2 
13,28 15,16 4p' [fl/21-5d [21/21° 1-2 

6596,1155 8 13,08 14,95 4p [21/21-4d' [11/21° 3-2 
6594,66 2 13,48 15,36 4p' Pl2l-1s' P/2lo 0-1 
6581,60 2 13,30 15,18 4p' l11/2l-7s [11/21° 2-1 
6571,37 2 13,48 15,37 4p' P/21-6d W/21° 0-1 
6538,1137 30 13,08 14,95 4p [21/21-4d' [11/21° 3-2 
6530,52 1 13,28 15,18 4p [21/21-7s [11/21° 3-2 
6513,848 8 13,28 15,18 4p: (fl/21-7s [11/2l 0 1-1 
6499,109 6 13,28 15,19 4p' [fl/21-5d [11/21° 1-1 
M93,971 15 1.3,09 15,00 4p [21/21-4d' [11/21° 2-1 
6481,1.41 8 1.3,27 15,18 4p P/21-7s [fl/21° 0-1 
6466,5505 20 13,27 15,19 4p P/21-5d lfl/2l 0 0-1 
6431,559 15 13,09 15,02 4p [21/21-6s' P/2l 0 2-1 
6416,3075 100 12,91 14,84 4p P/21-6s [fl/2l 0 1-2 

6384,7189 100 12,91 14,85 4p (1/21-6s [11/ 21° 1-1 
6369,5783 30 13,17 15,12 4p [11/21-5d [1/21° 2-1 
6364,8945 20 13,15 15,10 4p [1l/21-5d (1/21° 1-0 
6349,20 2 12,91 14,86 4p [1/21-4d [11/21° 1-1 
6309,14 8 13,15 15,12 4p l11/21-5d P/2l 0 1-1 

6307,6598 30 13,17 15,14 4p [1l/2l-5d (fl/21° 2-2 
6296,8762 20 13,33 15,30 4p' P/21-5d' l11/2lo 1-2 
6278,652 6 13,17 15,15 4p [P/21-5d [31/21° 2-3 
6259,41 1 13,33 15,31 4p' P/2l-6d l1/2lo 1-1 
6248,4064 15 13,15 15,14 4p [fl/21-5d [11/21° 1-2 

6243,3958 6 13,33 15,31 4p' [1/21-6d [1/21° 1-0 
6230,928 4 13,17 15,16 4p [fl/21-5d [21/21° 2-2 
6215,9423 60 13,30 15,30 4p' [fl/21-5d' [11/21° 2-2 
6212,5044 100 13,17 15,17 4p [ 11/21-5d [21/21° 2-3 
6179,41 4 13,30 15,31 4p' [fl/2]-6d [1/2] 0 2-1 

6173,0980 100 13,15 15,16 4p [11/2]-5d [21/21° 1-2 
6170,1761 100 13,17 15,18 4p [11/21-7s [11/21° 2-2 
6165,123 8 13,30 15,31 4p' [11/21-5d' [21/2] 2-2 

6155,2393 60 { 13,17 15,18 4p [fl/21-7s (fl/2l 0 2-1 
13,28 15,30 4p' [fl/21-5d' (11/21° 1-2 

6145,4432 100 13,30 15,32 4p' [11/21-Sd' [21/21° 2-3 

6142,05 1 13,17 15,19 4p [11/2l-5d [P/21° 2-1 
6128,726 8 13,33 15,35 4p' (1/21-5d' [fl/2l 0 1-1 
6127 ,416 15 13,09 15,12 4p l21/2l-5d P/2lo 2-1 
6121,86 1 13,33 15,35 4p' (1/2l-6d [21/21° 1-2 
6119,662 2 13,28 15,31 4p' P/21-6d !1/2lo 1-1 

6113,463 8 13,15 15,18 4p [11/21-7s [11/21° 1-2 
6105,6354 60 13,28 15,31 4p [11/21-Sd' [21/21° 1-2 

6104,60 6 { 13,28 15,31 4p' [11/21-Bd (1/21° 1-0 
13,33 15,36 4p' P/21-7s' [1/2l 0 1-0 

6f01 ,16 6 13,33 15,36 4p' P/21-7s' P/2] 0 1-1 
6098,8046 60 13,15 14,18 4p [11/2]-7s [11/21° 1-1 

6093,33 1 13,33 15,36 4p' P/2l-8s [11/21° 1-2 

6090,7865 10 { 13,27 15,31 4p P/2l-6d P/2l 0 0-1 
13,48 15,51 4p' l1/2l-8ct P/2lo ,0-1 

6085,86 2 13,15 15,19 4p [fl/2]-5d [11/21° 1-1 
6081,245 4 13,33 15,35 4p' P/2l-6d [11/zl 0 1-1 
6064,758 6 13,30 15,35 4p' [11/2l-6d [31/21° 2-3 
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6059,3735 100 12,91 14,95 4p [1/z]-4d' [21/z] 0 1-2 
6052,7234 30 12,91 14,95 4p [1/z]-4d' [fl/z]0 1-2 
6045,34 1 13,30 15,35 4p' [i1/z]-6d [21/z] 0 2-2 
6043,2254 100 { 13,09 15,15 4p [21/z]-5d [31/z]~' 2-3 

13,30 15,35 4p' U1/z]-6d [21/z] 0 2-3 
6032,1291 60 13,08 15,13 4p [21/z]-5d [31/z] 0 3-4 
6025,1515 10 13,30 15,36 4p' [11/z]-7s' [l/z] 0 2-1 
6017,53 1 13,30 15,36 4p' [ilfz]-8s [fl/z] 0 2-2 
6013,6790 6 13,08 15,14 4p [21/z]-5d [11/z]0 3-2 
6005,7246 4 13,30 15,37 4p f1 1/2J-8s [11/2] 0 2-1 
5999,0004 20 13,09 15,16 4p [21/z]-5d [21/z] 0 2-2 
5994,66 2 13,28 15,35 4p' [fl/z]-5d [fl/z] 0 1-1 
5988,11 2 13,28 15,35 4p' [11/z]-6d [21/z] 0 1-2 
5987,3027 40 13,08 15,15 4p [21/z]-5d [31/z] 0 3-3 
5981,90 5 13,09 15,17 4p [21/z]-5d [21/z] 0 2-3 
5971,6036 5 13,28 15,36 4p' l11/z]-7s' [1/z) 0 1-0 
5968,31 1 13,28 15,36 4p' [11/zl-7s' [1/zr 1~1 
5949,2595 10 13,28 15,35 4p' [11/z]-6d [11fz] 0 1-1 
5943,89 2 13,08 15,16 4p [21/ 2 ]-5d [21fzt 3-2 
5942,6722 40 13,09 15,18 4p [21/z]~7s [fllz] 0 2-2 
5940,86 2 13,27 15,36 4p [1/z]-7 s' [1/z] 0 0-1 
5928,8124 200 13,09 15,18 4p [21/z]-7s [11/z] 0 2-1 
5927,13 •10 13,08 15,17 4p [21/z)-5d [21/z] 0 3-3 
5916,58 5 13,09 15,19 4p [21/z]-5d [11/z] 0 2-1 
5912,0861 500 12,91 15,00 4p [1/z]-4d' [11/z] 0 1-1 
5888,5851 300 13,08 15,18 4p [21/z]-7s [il/z]0 3-2 
5882,6250 100 12,91 15,01 4p [1/z]-6s' fl/z) 0 1-0 
5870,26 2 13,33 15,44 4p' •[1/z]-7d fl/z] 0 1-0 
5860,3118 60 12,91 15,02 4p [1/z]-6s' P/z]0 1-1 
5843,74 2 13,33 15,45 4p' [1/z)-7d [fl/z) 0 1-2 
5834,2660 60 13,17 15,30 4p [11/z]-5d' [il/z] 0 2-2 
5802,0809 40 13,17 15,31 4p [fl/z]-6d [1/z] 0 2-1 
5790,39 5 13,30 15,44 4p' [fl/z]-7d [1/z] 0 2-1 
5789,477 20 13,17 15,31 4p [11/z]-5d' [21/z] 0 2-2 
5783,541 40 13,15 15,30 4p [11/z]-5d' [fl/z) 0 1-2 
5774,00 40 13,30 15,45 4p' [11/z]-7d [11/zl" 2-2 
5772,1160 100 13,17 15,32 4p [11/z]-5d' [21/z] 0 2-3 
5758,84 5 13,30 15,45 4p' [11/z]-7d [31/z) 0 2-3 
5747,18 2 13,28 15,44 4p' [11/z]-7d [1/z] 0 1-0 
5739,5207 500 13,15 15,31 4p [11/z)-5d' [21/z] 0 1-2 
5738,416 20 13,15 15,31 4p [11/z]-6d [1/z] 0 1-0 
5737,96 5 13,28 15,44 4p' [fllz]-7d [1/z] 0 1-1 
5712,48 1 13,27 15,44 4p P/z]-7d [1/z]0 0-1 
5700,874 60 13,17 15,35 4p lfl/z]-6d [31/z)0 2-3 
5693,10 1 13,28 15,46 4p' [11/z]-7d [21/z] 0 1-2 
5689,91 200 13,33 15,51 4p' [ 11/z]-6d' (11/z] 0 1-2 
5689,64 200 13,17 15,35 4p [11/t)-5d' [11/z) 0 2-1 
5687 ,40 20 
5683,73 40 13,17 15,35 4p [11/z]-6d [21/z) 0 2-2 
5681,9014 500 13,17 15,35 4p [11/z]-6d [21/z) 0 2-3 
5674,73 1 13,33 15,51 4p' fl/z]-6d' [21/z) 0 1-2 

5667,40 1 { 13,28 15,47 4p' [fl/z]-9s [11/2] 0 1-2 
13,33 15,51 4p' [1/z)-8d [1/z] 0 1-1 

5665,82 5 13,17 15,36 4p [11/2]-7s' [1/z) 0 2-1 
5663,80 1 13,28 15,47 4p' [11/z]-9s lfl/2] 0 1-1 
5662,00 5 13,28 15,47 4p' [fl/z]-7d [fllz]0 1-1 
5659,1278 500 13,17 15,36 4p lfl/2]-8s lil/2)0 2-2 
5650,7054 1500 12,91 15,10 4p [1/z]-5d [1/z) 0 1-0 
5648,66 200 13,17 15,37 4p [fl/2J-8s !11/zt 2-1 
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5641,34 60 13,15 15,35 4p [F/21-5d' [11/21° i-1 
5639,11 100 13,27 15,47 4p P/21-9s [F/21° 0-1 
5637 ,29 20 13,27 15,47 4p P/21-7d !11/21° 0-1 
5635,575 60 13,15 15,35 4p [11/21-6d [21/21° 1-2 
5630,44 10 13,09 15,30 4p [21/21-5d' [fl/21° 2-2 
5623,778 60 13,30 15,51 4p' [1J121-6d' [11/21° 2-2 
5620,89 60 13,15 15,36 4p [11/21-7s' P/21° 1-0 
5620,636 2 13,33 15,53 4p' [1/21-6d' [11/21° 1-1 
5619,00 5 
5618,010 60 13,15 15,36 4p [11/21-7s' P/21° 1-1 
5611,35 20 13,15 15,36 4p [11/2]-8s [tl!21° 1-2 
5608,90 20 13,30 15,51 4p' [fl/21-6d' [21/21° 2-2 
5606,7341 500 12,91 15,12 4p l1/d-5d P/21" 1-1 
5605,25 5 13,33 15,53 4p' (1/21-8d [11/21° 1-1 
5604,36 20 13.33 15,54 4p' P/21-8s' P/21° 1-0 
5601,85 2 13,30 15,51 4p' ftll21-8d P/21° 2-1 
5601,08 60 1:3,15 15,35 4p [11/21-6d [11/21" 1-1 
5600,43 40 13,09 15,31 4p [21/21-6d P/21° 2-1 
5598,50 20 13,33 15,54 4p' P/21-8s' [1/21° 1-1 
5597 ,4783 .)00 13,30 15,51 4p' [t1!2]-6d' [21/21° 2-2 
5591 ,75 5 
5588,7213 .)00 13,09 15,31 4p [21/21-5d' [21/21° 2-2 
5581,83 60 13,08 15,30 4p f21/21-5d' r 11121 c 3-2 
5574,20 5 13,28 15,51 4p' [11/2]-6d' [11/21° 1-2 
5572,5428 500 13,09 15,32 4p [21/2]-5d' [21/2] 0 2-3 
5565,96 5 
5560,22 10 13,30 15,53 4p' [fl/2]-8d [31/2]0 2-3 
5559,62 200 13,28 15,51 4p' [t1!2]-6d' [21/2] 0 1-2 
5558,7031 500 12,91 15,14 4p P/2l-5d l11!2l 0 1-2 
5553,40 2 13,30 15,53 4p' [fl/2l-8d [21/21° 2-2 
5552,76 10 13,30 15,53 4p' [fl/2l-8d [21/21° 2-2 
5542,73 2 13,28 15,51 4p' [t1!21-8d [1/21° 1-1 
5541,46 2 13,30 15,54 4p' [11/21-10s !11/21° 2-2 

5540,90 40 { 13,08 15,31 4p [21/2l-5d' [21/2 I o 3-2 
13,30 15,53 4p' [11/2l-8d [fl/21° 2-1 

5534,45 60 13,30 15,54 4p' [11/21-8s' (1/21o 2-1 
5528,93 40 13,27 15,51 4p P/2l-8d [1/2] 0 0-1 
5524,9598 300 13,08 15,32 4p [21 /2]-Sd' [21 /2] 0 3-3 
5523,70 5 13,33 15,57 4p' [1/21-9d P/2l 0 1-0 
5518,20 5 13,33 15,57 4p' (1/21-9d [1/2] 0 1-1 
5507 ,63 10 13,28 15,53 4p' [P/2l-6d' [f1/21o 1-1 
5506,1149 .500 13,09 15,35 4p [21/21-6d [31/21° 2-3 
5505,18 10 13,28 15,53 4p' [11/21-8d [21/2)" 1-2 
5499,00 10 12,91 15,16 4p fl/2l-5d [21/21° 1-2 
5495,876 1000 13,08 15,33 4p [21/2l-6d [31/2] 0 3-4 
5493,49 20 13,28 15,54 4p' [11/2l-10s [11/21° 1-2 
5492,06 40 13,28 15,54 4p' lfl/2l-8s' P/2lo 1-0 
5490,122 60 13,09 15,35 4p [21/2 l-6d [21/2 I o 2-2 
5488,46 2 13,09 15,35 4p [21/2]-6d [21/21° 2-3 
5486,47 20 13,28 15,54 4p' [11/2l-8s' f1/2l 0 1-1 
5483,32 10 13,27 15,54 4p P/2l-8s' l1/2l 0 0-1 
5473,455 500 13,09 15,36 4p [21/21-7s' P/2l 0 2-1 
.5469,65 20 
5467,1626 60 13,09 15,36 4p [21/21-8s [11/21° 2-2 
5459,61 20 13,08 15,35 4p [21/2l-6d [31/21° :~-3 
5457,75 10 13,17 15,44 4p [11/2l-7d P/21° 2-1 
5457 ,4158 200 13,09 15,35 4p [21/2l-6d [fl/21° 2-1 
5456,01 5 13,30 15,57 4p' [11/2l-9d [1/21° 2-1 .5451,6539 500 12,91 15,18 4p P/2}-7s [fl/21° 1-2 
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5448,61 10 13,30 15,58 4p' (11/z]-9d [11/z] 0 2-2 
5443,88 20 13,08 15,35 4p [21/z]-6d [21/z) 0 3-2 
5443,21 100 13,17 15,45 4p [11/z)-7d [fllz) 0 2-2 
5442,22 500 13,08 15,35 4p [21/z]-6d [21/z) 0 3-2 
5439,9903 500 12,91 15,18 4p [1/zJ-7s (11/z) 0 1-1 
5435,83 1 13,30 15,58 4p' [11/z)-9d [21/z) 0 2-3 
5433,48 1 13,33 15,61 4p' [1/zl-10d !1/zr 1-0 
5432,60 1 13,33 15,61 4p' P/z]-10d P/z) 0 1-1 
5430,27 10 13,33 15,61 4p' (1/z]-10d [11/2]0 1-2 
5429,69 20 { 12,91 15,19 4p P/z)-5d [fl/z) 0 1-1 

13,17 15,45 4p [fl/z]-7d [31/z] 0 2-3 
5427 ,39 1 13,30 15,59 4p' [11/z]-11s [11/zl 0 2-2 
5422,55 2 13,33 15,61 4p' P/zJ-iOd [11/zl 0 1-2 
5421,3536 500 13,08 15,36 4p [21/zJ-8s [11/z) 0 :3-2 
5417,22 10 13,17 15,46 4p (fl/zJ-7d [21/zr 2-2 
5413,32 10 13,15 15,44 4p [11/z]-7d [1/zl 0 l-1 
5410,4750 500 13,17 15,46 4p [il/z]-7d [21/zl 0 2-3 
5409,34 1 13,28 15,57 4p' [il/z)-9d (1/zl 0 1-1 
5402,08 1 13,28 15,58 4p' [il/zl-9d [11/21° 1-2 
5399,01 20 13,15 15,45 4p £11/zl-.!7d [f1/2l 0 1-2 
5393,971 200 13,17 15,47 4p [11/zl-9s [11/zl 0 2-2 
5390,72 40 13,17 15,47 4p [11/z]-9s £11/2l 0 2-1 
5389,10 40 13,17 15,47 4p (11/z)-7d [11/21° 2-1 
5387,37 40 13,33 15,63 4p' P/zl-7d' [21/zl 0 1-2 
5386,79 1 13,27 15,57 4p [1/zl-9d l1/2l 0 0-1 
5373,4951 500 13,15 15,46 4p [11/21-7d [21/z1° 1-2 
5372,29 1 13,30 15,61 4p' [il/z1-10d P/z) 0 2-1 
5369,97 5 13,30 15,61 4p' (11/z]-10d [11/21° 2-2 
5362,48 1 13,30 15,61 4p' P/2J-10d [31/ 2 1o 2-3 
5356,49 10 
5353,46 20 11,55 13,86 4s [il/z] 0-3d [1/z1° 2-1 
5350,58 20 13,15 15,47 4p [11/z1-9s (11/z1° 1-2 
5347,412 200 13,15 15,47 4p [11/21-9s !11/21° 1-1 
5345,81 20 13,15 15,47 4p [11/z]-7d [11/2! 0 1-1 
5344,28 5 13,33 15,65 4p' P/zl-9s' P/z] 0 1-0 
5341,78 10 13,33 15,65 4p' P/2]-9s' [1/zr 1-1 
5328,02 20 13,30 15,63 4p' [11/21-7d' (11/21° 2-2 
5327,07 1 13,28 15,61 4p' [11/21-10d [1/21° 1-1 
5324,80 5 13,28 15,61 4p' [11/21-iOd [11/21° 1-2 
5317,726 60 13,30 15,63 4p' (fl/21-7d' [21/21° 2-2 
5309,517 200 13,17 15,51 4p W/2l-6d' !11/2! 0 2-2 
5305,17 1 13,27 15,61 4p P/21-10a !1/2! 0 0-1 
5296,91 1 13,30 15,64 4p' [11/21-iid [21/21° 2-3 
5296,32 5 13,17 15,51 4p [fl/z]-6d' [21/z] 0 2-2 
5290,00 20 13,17 15,51 4p £11/2J-8d P/2 1o 2-1 
5286,071 60 13,17 15,52 4p [1l/2]-6d' [21/z1° 2-:1 

5283,43 20 l 13,28 15,63 4p' [11/2]-7d' [21/2] 0 1-2 
13,30 15,65 4p' [tl/2]-9s' P/2] 0 2-1 

5280,40 60 
5279,05 20 13,09 15,44 4p !21/21-7d P/21° 2-1 
5267,48 2 13,15 15,51 4p [11/2l-6d' [fl/zl 0 1-2 
5263,02 2 1'1,55 13,90 4s [11/2] 0 -3d [fl/2] 0 2-1 
5254,4710 60 13,15 15,51 4p [11/21-6d' [21/zr 1-2 
5252,7890 300 13,09 15,45 4.p [21/2]-7d [31/21° 2-3 
5249,20 40 13,17 15,53 4p [11/2)-6d' (11/zl 0 2-1 
5248,18 1 13,15 15,51 4p [11/zl-8d [l/21° 1-1 
5246,76 5 13,17 15,53 4.p [11/zl-8d [21/21° 2-2 
5246,24 ~0 13,17 15,53 4p [flfz)-8d [21/21° 2-3 
5242,13 2 13,28 15,65 4p' (11/21-9s' P/2l 0 1-0 
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5241,091 60 13,09 15,46 4p [21/:~.1-7d [21/21° 2-2 
5239,71 2 13,28 15,65 4p' [11/:~.1-9s' P/21° 1-0 
5236,21 20 13,17 15,54 4p [11/21-10s [fl/21° 2-2 
5234,74 5 13,09 15,46 4p [21/21-7d [21/21° 2-3 
5229,86 40 13,17 15,54 4p [fl/2l-8s' P/2l 0 2-1 5222,90 20 13,08 15,45 4p [21/21-7d [11/21° 3-2 5221,2729 500 13,08 15,45 4p [21/21-7d [31/21° 3-4 5219,30 40 13,09 15,47 4p [21/21-9s [11/21° 2-2 
5216,28 60 13,09 15,47 4p [21/21-9s [fl/21° 2-1 5214,774 200 13,09 15,47 4p [21/21-7d [11/21° 2-1 5210,492 200 13,08 15,45 4p [21/21-7d [31/21° 3-3 5208,04 10 13,15 15,53 4p l11121-6d' [11/21° 1-1 5207,17 to 13,15 15,54 4p ffl/2J-8s' P/21° 1-1 
5205,79 to 13,15 15,53 4p [fl/21-8d [21/21° 1-2 5198,96 2 13,08 15,46 4p [21/21-7d [21/21° 3-2 
5195,29 1 13,15 15,54 4p [11/2l-10s [11/21° 1-2 
5194,77 20 13,15 15,53 4p [fl/21-8d [11/21° 1-1 
5194,02 5 13,15 15,54 4p U1/2l-8s' P/21° 1-0 
5192,72 60 13,08 15,46 4p [21/21-7d [21/21° 3-3 
5187,7507 800 12,91 15,30 4p (1/21 -5d' [11/21° 1-2 
5177,540 40 13,08 15,47 4p [21/21-9s [11/21° 3-2 
5162,2858 500 12,91 15,31 4p P/2l-6d P/2l!> 1-1 
5159,69 10 13,17 15,57 4p [11/2l-9d [11/21° 2-1 
5153,11 20 13,17 15,58 4p [11/2l-9d [11/21° 2-2 
5151,3943 200 12,91 15,31 4p P/2l-6d P/2l 0 1-0 
5141,81 20 13,17 15,58 4p [11/2l-9d [21/21° 2-3 
5134,17 2 13,17 15,59 4p [11/21-11s [fl/21° 2-2 
5132,61 1 13,17 15,59 4p [11/21-11s [11/~1° 2-1 
5127 ,802 60 13,09 15,51 4p [21/21-6d' [21/21° 2-2 
5124,72 1 13,15 15,57 4p [11/2l-9d (1/21° ·1-0 
5121,88 5 13,09 15,51 4p [21/21-8d r%r 2-1 
5120,01 1 13,15 15,57 4p [1%1-9d (1/2 0 1-1 
5118,2057 60 13,09 15,52 4p [21/21-6d' [21/21° 2-3 
5113,50 1 13,15 15,58 4p [fl/21-9d [11/21° 1-2 
5104,74 20 13,15 15,58 4p [fl/21-9d [21/21° 1-2 
5099,64 5 13,08 15,51 4p [21/2)-6d' [fl/21° 3-2 
5098,97 20 11,55 13,98 4s [11/21°-3d [31/21° 2-4 
5094,84 1 13,15 15,59 4p lfl/2]-Hs [11/2l 0 1-2 
5093,32 10 13,15 15,59 4p [11/21-Hs [11/21° 1-1 
5087 ,085 60 13,09 15,53 4p [21/21-8d [31/21° 2-3 
5084,79 1 13,17 15,61 4p [11/21-10d [1/21° 2-1 
5082,74 20 13,09 15,54 4p [21/2]-8s' l1/2l 0 2-1 
5081,44 10 13,09 15,53 4p [21/21-8d [21/21° 2-2 
5078,03 40 13,08 15,52 4p [21/2]-6d' [21/21° 3-3 
5076,03 1 13,17 15,61 4p [fl/2l-10d [31/2] 0 2-i\ 
5073,0758 200 12,91 15,35 4p P/21-5d' [11/21° 1-1 
5071,30 5 13,09 15,54 4p [21/2l-10s [11/2] 0 2-2 
5070,99 40 { 13,09 15,53 4p [21/21-8d [11/2] 0 2-1 

13,09 15,54 4p [21/21-10s ffl/21° 2-1 
5069,66 5 13,17 15,62 4p [fl/2l-10d [21/21° 2-3 
5068,39 5 12,91 15,35 4p [1/21 -6d [21/21° 1-2 
5065,48 .'i 13,09 15,54 4p [21/21-8s' P/2l 0 2-1 
5063,99 5 13,17 15,62 4p [11/2l-12s [fl/2 1° 2-2 
5062,72 1 13,17 15,62 4p [11/2]-12s [11/21° 2-1 
5060,079:i 500 13,08 15,52 4p [21/2l-8d [31/21° 3-4 
5056,53 200 12,91 15,36 4p [1/21-7s' P/21° 1-0 
5054,1783 300 12,91 15,36 4p P/21-7s' l1/2l 0 1-1 
5048,8130 500 12,91 15,36 4p P/2l-8s l11/21° 1-2 
5047,30 2 13,08 15,53 4p [21/2l-8d [31/21° 3-3 
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5047 ,00 1 13,15 15,61 4p [11/ 2 }-10d [1/21° 1-0 
5044,15 2 13,15 15,61 4p [il/z]-10d [il/z} 0 1-2 
.5041,23 10 13,08 15,53 4p [21/z]-8d [21/z} 0 3-3 
5040,51 10 12,91 15,35 4p fl/z]-6d [11/z] 0 1-1 
.5035,88 5 13,17 15,63 4p [11/z]-7d' [21/z] 0 2-3 
5034,25 10 13,15 15,61 4p [11/z]-10d [21/z] 0 1-2 
5032,026 60 13,08 15,54 4p [21/z]-10s [11/z] 0 3-2 
5029,64 5 11,55 14,01 4s (11/z} 0 -3d [31/zr 2-3 
5025,74 1 13,15 15,62 4p [11/z]-12s [11/z] 0 1-2 
5024,50 1 13,08 15,59 4p [21/z]-Hs [11/z] 0 1-1 
5017,25 5 13,17 15,64 4p f11/z]-11d [21/z} 0 2-3 
5013,47 1 13,17 15,64 4p f11/z]-13s [11/z] 0 2-2 
5007,09 2 13,15 15,63 4p f11/z]-7d' [21/z] 0 1-2 
5006,84 2 11,83 14,30 4s' P/z} 0-3d' (11/z} 0 1-1 
5005,13 1 13,17 15,65 4p [11/z]-9s' fl/z} 0 2-1 
5004,318 20 
4999,65 1 13,09 15,57 4p [21/z]-9d P/z} 0 2-1 
4991,66 1 13,15 15,63 4p [11/z}-11d fl/z} 0 1-0 
4989,948 80 13,09 15,58 4p [21/z]-9d [31/z] 0 2-3 
4985,09 10 13,09 15,58 4p (21/z}-9d [21/z] 0 2-2 
4982,81 1 13,09 15,58 4p (21/z]-9d [21/z} 0 2-3 
4979,05 1 13,17 15,66 4p [1l/z]-12d (21/z] 0 2-3 
4975,66 2 13,09 15,59 4p (21/ 2 ]-Hs [fl/2]0 2-2 
4974,18 10 13,09 15,59 4p (21/z]-11s lil/2] 0 2-1 
4973,53 5 
4969,88 1 13,15 15,65 4p (11/z]-9s' [1/z] 0 1-0 
4956,750 100 13,08 15,58 4p [21/z]-9d [31/z} 0 3-4 
4955,21 2 13,08 15,58 4p (21/z}-9d (11/z] 0 3-2 
4951,75 10 13,08 15,58 4p [21/2}-9d f31/z] 0 3-3 
4949,64 1 13,17 15,68 4p [P/2 ]-13d [21/ 2}0 2-3 
4944,80 5 13,08 15,58 4p [21/zJ-9d [21 /z} 0 3-3 
4937,718 30 13,08 15,59 4p [21/z]-Hs [11/2! 0 3-2 
4929,16 2 13,09 15,61 4p [21/z]-10d fl/z] 0 2-1 
4921;042 80 13,09 15,61 4p [21/z]-iOd [31/z] 0 3-3 
4917,85 5 13,09 15,61 4p [21/2]-10d [21/z] 0 2-2 
4915,03 1 13,09 15,62 4p [21/z]-10d [21/z] 0 2-3 
4909,71 2 13,09 15,62 4p [21/2]-12s [11/z] 0 2-2 
4908,52 10 13,09 15,62 4p [21/z]-12s [11/z] 0 2-1 
4901,26 2 11,62 14,15 4s [il/z] 0 -3d [11/z] 0 1-1 
4894,6909 150 12,91 15,44 4p [1/z}-7d P/z] 0 1-0 
4890,19 1 13,08 15,61 4p [21/z]-10d [11/z] 0 3-2 
4887,9478 200 12,91 15,44 4p fl/z]-7d [1/z] 0 1-1 
-'1886,29 30 13,08 15,61 4p (21/z)-10d f31/z] 0 3-4 
4883,86 5 13,08 15,61 4p [21/z]-10d [31/z] 0 3-3 
4883,27 30 13,09 15,63 4p (21/zJ-7d' [21/z} 0 2-3 

4877 ,96 1 13,08 15,62 4p [21/z}-10d [21/z} 0 3-3 
4876,2619 200 12,91 15,45 4p fl/z}-7d [fl/z} 0 1-2 
4872,73 10 13,08 15,62 4p [21/z]-12s [11/z] 0 3-2 
4867 ,84 10 13,08 15,64 4p [21/zJ-Hd [31/z] 0 3-3 
4865,91 1 13,09 15,64 4p (21/z]-Hd [21/z] 0 2-3 

4862,16 1 13,09 15,64 4p [21/z}-13s [il/z] 0 2-2 
4859,44 5 11,55 14,10 4s [il/z} 0-3d [21/z] 0 2-3 
4855,37 1 12,91 15,46 4p [1/z]-7d [21/z] 0 1-2 
4854,37 1 13,09 15,65 4p [21/z]-9s' P/zl 0 2-1 
4846,73 5 13,08 15,63 4p (21/z}-7d' [21/z} 0 3-3 

4836,697 150 12,91 15,47 4p [1/z}-9s [F/z} 0 1-2 
4835,97 30 13,08 15,64 4p (21/z}-iid [31 /z} 0 3-3 
4834,10 30 12,91 15,47 4p [1/z]-9s (11/z} 0 1-1 
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4832,79 5 12,91 15,47 4p [1/z]-7d (fllz] 0 1-1 
4832,38 5 13,09 15,66 4p [21/z]-12d [31/z] 0 2-3 
4830,54 1 13,08 15,64 4p [21/z]-iid [fl/z] 0 3-2 
4829,47 2 13,08 15,64 4p [21/z]-iid [21/z] 0 3-3 
4825,97 2 13,08 15,64 4p [21/z]-13s (11/z] 0 3-2 
4804,33 5 13,09 15,67 4p [21/z]-13d [31/z] 0 2-3 
4798,742 30 13,08 15,66 4p [21/z]-12d [31/z] 0 3-4 
4796,57 1 13,08 15,66 4p [21/z]-12d [31/z] 0 3-3 
4794,10 1 13,08 15,66 4p [21/z]-12d [21/z) 0 3-3 
4791,15 2 13,08 15,66 4p [21/z]-14s [11/zl 0 3-2 
4770,34 2 13,08 15,67 4p [21/z]-13d (31/z] 0 3-4 
4768,6750 150 12,91 15,51 4p [1/z]-6d' [11/z] 0 1-2 
4752,9404 150 12,91 15,51 4p [1/zl-8d [1/zr 1~1 

4748,23 5 13,08 15,69 4p [21/al-14d [31/z] 0 3-4 
4746,823 80 12,91 15,52 4p [1/z]-8d [1/z] 0 1-0 
4730,66 5 
4727 ,48 5 
4724,10 5 
4719,94 20 12,91 15,53 4p (1/z]-6d' [11/z] 0 1-1 
4719,22 2 12,91 15,54 4p P/z]-8s' [1/z] 0 1-1 
4718,10 2 12,91 15,53 4p P/z]-8d [21/zr 1-2 
4709,50 30 12,91 15,54 4p [1/z]-10s [il/z] 0 1-2 

4709,08 10 12,91 15,53 4p P/z]-8d [11/z] 0 1-1 
4708,46 2 12,91 15,54 4p [1/z]-8s' P/z] 0 1-0 
4704,35 2 12,91 15,54 4p P/z)-8s' [1/z) 0 1-1 
4702,3155 1200 11,83 14,46 4s' P/z) 0-5p [1/zl 1-1 
4651,388 20 12,91 15,57 4p P/z]-9d P/z) 0 1-0 

4647,493 40 12,91 15,57 4p P/z)-9d P/z] 0 1-1 
4642,148 80 12,91 15,58 4p P/z)-9d [11/z] 0 1-2 
4628,4409 1000 11,83 14,51 4s' P/z] 0-5p [21/z] 1-2 
4626,78 30 12,91 15,59 4p P/z)-11s [11/z] 0 1-2 
4625,46 10 12,91 15,59 4p P/z]-11s [fl/z] 0 1-1 

4596,0964 1000 11,83 14,52 4s' Plzr-5p [11/21 1-1 
4589,288 80 11,83 14,53 4s' P/z) 0-5p [11/zl 1-2 
4587 ,21 5 12,91 15,61 4p [1/z)-10d P/z] 0 1-(1 
4586,610 10 12,91 15,61 4p P/z]-10d P/z) 0 1-1 
4584,958 10 12,91 15,63 4p P/z]-7d' [11/z) 0 1--:-2 

4569,69 2 12,91 15,62 4p [1/z)-12s (fl/z] 0 1-2 
4568,64 2 12,91 15,62 4p P/z)-12s [fl/z) 0 1-1 
4564,82 4 
4554,319 15 12,91 15,63 4p P/z)-7d' [21/zJO 1-2 
4544,746 30 

4541,60 20 12,91 15,63 4p P/z)-11d [1/z) 0 1-0 
4534,78 20 
4523 ,'l5 1 12,91 15,65 4p [1/z]-9s' [1/z] 0 1-0 
4522,3238 800 11,72 14,46 4s' Plzr-5p P/zl 0-1 
4510,7335 1000 11,83 14.,58 4s' P/z) 0-5p [1/zl 1-0 

4509,87 4 
4507,45 1 12,91 15,66 4p P/z]-12d [1/z) 0 1-0 
4505,16 :1 
4480,87 5 
4479,31 .5 

,±474,72 5 
4461,46 5 
4460,53 10 
4456,61 3 
4448,88 3 
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4445,84 5 12,91 15,70 4p [1/z]-8d' [11/z] 0 1-2 
4423,996 80 11,72 14,52 4s' P/z] 0-5p [11/zl ll-1 
4368,36 5 
4367,87 10 
4363,7957 80 11,62 14,46 4s [11/z] 0 -5p [1/zl 1-1 

4345,167 1000 11,83 14,66 4s' P/z] 0-5p' [11/zl 1-1 
4335,3381 800 11,83 14,69 4s' P/zl 0-5p' [1/zl 1-1 
4333,5612 1000 11,83 14,69 4s' P/z] 0-5p' [11/zl 1-2 
4310,47 20 
4300,1011 1200 11,62 14,51 4s [fliz] 0-5p [21/z] ·J-2 

4299,24 5 
4294,97 20 
4289,09 5 
4272,1690 1200 11,62 14,52 4s [fl/z] 0-5p [11/zl 1-1 
4271,24 5 
4266,2868 1200 11,62 14,53 4s [fl/z) 0 -5p !11/z] 1-2 
4265,52 2 
4259,3617 1200 11,83 14,74 4s' P/z) 0-5p' [1/z) 1-0 
4258,59 5 
4254,95 10 
4251,1850 800 11,55 14,46 4s [il/z) 0 -5p P/zl 2-1 
4250,41 3 
4249,37 20 
4243,57 20 
4200,6746 1200 11,55 14,50 4s [11/z] 0-5p [21/z) 2-3 

4198,3176 1200 11,62 '14 ,58 4s [fllz) 0 -5p [1/zl 1-0 
4191,0288 1200 11,72 14,66 4s' [1/z) 0 -Sp'•[fl/z) 0-1 
4190,7138 600 11,55 14,51 4s [fl/zl 0 -5p [21/z] ~-2 
4181,8837 1000 11,72 14,69 4s' P/z] 0-5p' [1/z] 0-1 
4176,33 20 
4175,40 10 
4168,70 3 
4168,41 3 
4164,1795 1000 11,55 14,52 4s l11/z] 0 -5p [11/zl ~-1 

4158,5906 1200 11,55 14,53 4s [11/z] 0 -5p [11/zl 2-2 

4152,54 20 
4054,5253 80 11,62 14,66 4s [fliz] 0-5p' [11/zl 1-1 
4045,9658 150 11,62 14,69 4s [11/z] 0 -5p' P/zl 1-1 
4044,4185 1200 11,62 14,69 4s [fl/z] 0 -5p' [fllzl 1-2 
4032,97 20 11,83 14,90 4s' [1/z) 0-1/ [11/zl 1-1, 2 

3979,7149 10 11,62 14,74 4s [Jl/z] 0 -5p' P/zl 1-0 
3948,9785 2000 11,85 14,69 4s [fl/z] 0-5p' [1/zl 2-1 
3947,5048 1000 11,55 14,69 4s [fl/z) 0 -5p' [fl/zl 2-2 
3899,878 100 11,72 14,90 4s' P/z) 0 -4/ [fl/z) 0-1 
3894,6603 300 11,83 15,01 4s' [1/z) 0 -6p [1/zl 1-1 

3876,080 10 11,83 15,03 4s' P/z) 0 -6p [2 1/zl 1-2 
3866,2752 5 11,83 15,03 4s' [l/z) 0 -6p [fl/zl 1-1 
::\864,2669 10 11,83 15,03 4s' P/z) 0 -6p [1 1/z) 1-2 
3834,6788 800 11,83 15,06 4s' [1/z] 0 -6p P/zl 1-0 
3781,3570 300 11,62 14,90 4s [11/z] 0 -4/ [11 /zl 1-1, 2 

3775,4408 10 11,62 14,91 4s [11/z] 0 -4/ [21/zJ 1-2 
3770,3698 400 11,72 15,01 4s' fl/z] 0 -0p fl/zJ 0-1 
3743,7653 100 11,72 15;03 4s' P/z] 0 -6p [fl/zl 0-1 
3696,5082 20 11,55 14,90 4s [11/2t-4/ [fl/zl 2-1, 2 
3690,8960 300 11,55 14,91 4s (11/z] 0 -'t/ [21/zl 2-3, 2 

3675,2367 300 11,83 15,20 4s' [1/z) 0-6p' [11/zl 1-1 
:~674,05 2 11,83 15,20 4s' [1/z] 0-6p' [1/zl J-1 
:3670,6693 300 11,83 15,20 4s' fl/z] 0-6p' [11/z) 1-2 
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3663,76 5 11,83 15,21 4s' [l/21°-5/ [fl/2l 1-1, 2 
3659,5305 100 11,62 15,01 4s [fl/2l 0-6p [1/21 1-1 

3649,8330 800 11,83 15,22 4s' P/2l 0 -6p' [1/21 1-0 
3643,1169 100 11,62 15,03 4s [11/21°-6p [21/21 1-2 
3634,4605 300 11,62 15,03 4s [11/2l 0 -6p [fl/2l 1-1 
3632,6837 300 11,62 15,03 4s [11/21°-6p [fl/21 1-2 
3606,5224 1000 11,62 15,06 4s [11/2l 0-6p [1/z1 1-0 

3599,7116 20 11,83 15,27 4s' [1/21°-7p P/2l 1-1 
3593,418 11,83 15,28 4s' [1/21°-7p [21/21 1-2 
3588,97 2 11,83 15,28 4s' [l/21°-7p [fl/21 1-1 
3588,11 3 11,83 15,28 4s' [1/21°-7p [11/21 1-2 
3582,6971 30 11,62 15,08 4s [fl/21°-4/' [21/zl 1-2 

3572,2960 300 '11,83 15,30 4s' P/zl 0-7p P/zl 1-0 
3567,6562 300 11,55 15,02 4s [1l/2l 0-6p [21/21 2-3 

3564,2955 100 { 11 ,55 15,03 4s [fl/2] 0-6p [21/21 2-2 
11,72 15,20 4s' Plzr-6p' [fl/2l 0-1 

3563,2864 100 11,72 15,20 4s' [1/21°-6p' [1/2l 0-1 
3556,0076 100 11,55 15,03 4s [11/21°-6p [fl/21 2-1 

3554,3056 300 '11,55 15,03 4s [fl/2l 0-6p U1/2l 2-2 
3553,58 15 11,72 15,21 4s' (1/21°-5/ [11/2l 0-1 
3506,4807 30 11,55 15,08 4s [11/21°-4/' [21/21 2-3, 2 
3493,2747 20 '11,72 15,27 4s' (1/2 l 0-7p P/2l 0-1 
3490,50 3 11,83 15,38 4s' P/z1°-6/ [fl/21 1-1, 2 

3483,17 5 11,72 15,28 4s' [1/21°-7p [fllzl 0-1 
3465,15 2 11,62 15,20 4s [11/2r-6p' [11/21 2-1 
:H64,08 1 11,62 15,20 4s [11/21°-6p' [1/21 2-1 
3461,0785 300 11,62 15,20 4s [fl/21°-6p' [fl/2l 1-2 
3457,81 3 11,83 15,41 4s' P/zl 0-8p [1/21 1-1 

3454,944 20 11,62 15,21 4s [fl/2l 0-5/ [11/zl 1-1, 2 
3452,32 3 11,62 15,21 4s [11/21°-5/ [21/21 1-2 
3449,52 2 11,83 15,42 4s' P/2l 0-8p [11/21 1-2 

3442,58 10 { 11,83 15,43 4s' [1/2l 0-8p [1/21 1-0 
11,62 15,22 4s U1/21°-6p' [1/21 1-0 

3418,51 3 11,83 15,45 4s' [1/21°-7p' [fl/21 1-1 

3417,68 3 11,83 15,45 4s' [1/21°-7p' [1/21 1-1 
3416,80 5 11,83 15,45 4s' [1/21°-7p' [il/2l 1-2 
3406,1804 30 11,83 15,47 4s' [1/21°-7p' [1/2l 1-0 
3397,920 20 11,62 15,27 4s [11/zr-7p [1/2l 1-1 

3393,7522 250 ( 11,83 15,48 4s' [1/zl 0-7/ [fl/21 1-1, 2 
I 11,55 15,20 4s [11/2] 0-6p' P/2l 2-1 

3392,7812 100 11,55 15,20 4s [fl/2l 0-6p' [fl/2l 2-1 
3392,31 3 11,62 15,28 4s [fl/21°-7p [21/21 1-2 
3390,29 3 11,72 15,38 4s' [1/:!1°-6/ [11/21 0-1 
3389,854 20 11,55 15,20 4s [11/zl 0-6p' [fl/zl 2-2 
3388,365 20 11,62 15,28 4s [11/21°-7p [11/21 1-1 

3387,600 20 11,62 15,28 4s [11/21°-7p [1l/2l 1-2 
3383,98 2 11,55 15,21 4s [11/21°-5/ [fl/2l 1-2, 1 
3381,49 20 11,55 15,21 4s [11/2] 0-5/ [21/21 2-3, 2 
3373,4823 300 11,62 15,30 4s [11/zl 0 -7p P/2l 1-0 
3372,88 3 11,83 15,50 4s' [1/zl 0-9p P/z1 1-1 

3368,84 1 11,83 15,51 4s' P/21°-9p [11/z] 1-2 
3363,47 20 11,83 15,51 4s' l1/zl 0-9p [1/zl 1-0 
3359,48 10 11,72 15,41 4s' [1/21°-8p [1/21 0-1 
3352,20 1 11,72 15,42 4s' P/2l 0-8p [1l/2l 0-1 
3333,84 2 11,83 15,54 4s' P/21°-8/ [11/2] 1-1, 2 

3325,5006 100 11,55 15,27 4s [11/2] 0-7p [21/ 2] 2-3 
3323,825 30 '11,55 15,28 4s [il/z1°-7p 121/21 2-2 
-3322.44 ;) 11,72 15,4.5 4s' [1/zl 0-7p' [11fz) 0-1 
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3321,58 5 11,72 15,45 4s' P/2l 0 -7p' [1/zl 0-1 
3320,67 2 11,83 15,56 4s' P/2I 0 -10p P/2l 1-1 

3320,06 3 11,55 15,28 4s [11/21°-7p [11/21 2-1 
3319,3446 300 11,55 15,28 4s [11/21°-7p f1l/2l 2-2 
3317,54 1 11,83 15,56 4s' P/2r-1op lfll2l 1-2 
3314,49 2 11,83 15,57 4s' P/2I 0 -10p P/2l 1-0 
3310,47 3 

3300,39 20 11,62 15,38 4s [11/21°-6/ lfll2l 1-l, 2. 
3299,26 2 11,62 15,38 4s [11/21°-6/ [21/21 1-2 
3299,02 1 11,72 15,48 4s' [1/21°-7/ [1l/2l 0-1 
3289,95 3 11,62 15,39 4s [fl/21°-5/' [21/21 1-2 
3289,39 3 11,83 15,60 4s' [1/2l 0 -8p' lfl/21 1-2 

3285,10 2 11,83 15,60 4s' [1 /2l 0 -8p' P/2l 1-0 
3283,74 1 11,83 15,60 4s' [1/21°-11p P/2l 1-1 
3282,70 1 11,83 15,60 4s' [1/21°-11p [11/21 1-2 
3279,25 3 11,72 15,50 4s' [l/21°-9p !1/2l 0-1 
3278,93 3 11,83 15,61 4s' [1/21°-11p P/2l 1-0 

3275,72 2 11,72 15,51 4s' [1/21°-9p [11/21 0-1 
3271,16 10 11,62 15,41 4s [1l/2l 0-8p P/2l 1-1 
3266,34 1 11,62 15,42 4s [11/21°-8p [21/21 1-2 
3264,29 3 11,62 15,42 4s [11/21°-8p [fl/2l 1-1 
3263,78 3 11,62 15,42 4s [fl/2l 0-8p l11/2l 1-2 

3257,585 100 11,62 15,43 4s [fl/2l 0-8p !1/2l 1-0 
3256,20 2 11,83 15,63 4s' [1/21°-12p !1/2l 1-0 
3242,40 2 11,72 15,54 4s' [1/21°-8/ [11/21 0-1, 2 
3238,49 1 11,83 15,65 4s' [1/21°-13p l1/2l 1-0 
3235,57 2 11,55 15,38 4s [1l/2l 0-6p [1l/2l 2-1, 2 

3234,491 100 { 11,62 15,45 4s [11/21°-7p' [1l/2l 1.-2 
11,55 15,38 4s [fl/2l 0-6j [21/21 2-2 

3229,91 3 11,72 15,56 4s' [1/21°-10p P/2l 0-1 
3225,58 20 11,55 15,39 4s [fl/21°-5/' [21/21 2-3, 2 
3213,84 2 11,62 15,48 4s [11/21°-7/ [fl/2l 1-1, 2 
3212,99 2 11,62 15,48 4s [fl/21°-7/ [21/21 1-2 

3211,99 2 11,83 15,61 4s' [1/21°-9p' !1/2l 1-0 
3207,50 10 11,55 15,41 4s [f1/2l 0 -8p P/2l 2-1 
3203,66 10 11,55 15,42 4s [11/ 2]0-8p [21/21 2-3 
3202,85 5 11,55 15,42 4s !fll2l 0 -8p [21/2] 2-2 
3201,12 3 11,72 15,59 4s' !1/2l 0-8p' [fl/2l 0-1 

3200,84 2 11,55 15,42 4s lfl/2l 0-8p [fl/21 2-1 
3200,39 100 11,55 15,42 4s [fl/2l 0 -8p [fl/2l 2-2 
3195,12 5 11,62 15,50 4s ]11/2] 0-9p P/21 1-1 
3194,93 1 11,72 15,60 4s' P/2l 0-1ip !1/2! 0-1 
3191,72 2 11,62 15,51 4s [1l/21°-9p [1l/2l 1-1 

3191,50 2 11,62 15,51 4s [11/2] 0 -9p [1l/2l 1-2 
3186,63 5 11,62 15,51 4s [11/21°-9p !1/2l 1-0 
3173,71 2 11,55 15,45 4s [11/21°-7p' [11/21 2-1 
3172,961 150 11,55 15,45 4s !11/21°-7p' !1/2l 2-1 
3172,18 5 11,55 15,4.5 4s !11/21°-7p' l11/2l 2-2 

3160,06 5 11,62 15,54 4s [1l/2l 0 -8/ l11/2l 1-1, 2 
3159,55 1 11,62 15,55 4s [fl/21°-8/ [21/21 1-2 
3152,29 3 11,55 15,48 4s [fl/21°-7/ [11/21 2-1, 2 
3151,52 3 11,55 15,48 4s [fl/21°-7/ [21/21 2-3, 2 
3150,42 1 11,62 15,56 4s [11/ 21°-6/' [21/21 1-2 

3148,20 1 11,62 15,56 4s [fl/21°-iOp P/2l 1-1 
3145,63 1 11,62 15,56 4s [11/21°-10p [fl/2l 1-1 
3145,42 1 11,62 15,56 4s I11/2I 0 -10p [11/21 1-2 
3142,60 3 11,62 15,57 4s [fl!21°-10p P/2l 1-0 
3134,27 2 11,55 15,50 4s [11/21°-9p P/21 2-1 
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3132,87 3 11,55 15,50 4s [il/z1°-9p [21/z1 2-3 
3132,31 2 11,55 15,50 4s [il/z1°-9p [21/z1 2-2 
3131,04 2 11,55 15,51 4s [11/21°-9p [11/z1 2-1 
3130,80 20 11,55 15,51 4s [11/21°-9p !11/21 2-2 
3120,06 3 11,62 15,60 4s [fllz1°-8p' [11/21 1-2 
3117,85 3 
3116,63 3 
3116,22 1 11,62 15,60 4s [11/z1°-8p' P/zl 1-0 
3114,96 1 11,62 15,60 4s [11/z1°-11p P/z1 1-1 
3114,10 1 '11,62 15,60 4s [11/z1°-11p [fl/z1 1-2, 1 
3110,66 3 11,62 15,61 4s [il/z1°-11p P/z1 1-0 
3100,09 5 11,55 15,55 4s [fl/21°-8/ [21/21 2-3, 2 
3092,97 1 11,62 15,63 4s [11/z1°-12p P/21 1-1 
3091,32 2 11,55 15,56 4s [11/21°-6/' [21/z1 2-3 
3090,18 1 11,62 15,63 4s [11/z1°-12p [1/21 1-0 
3089,17 2 11,55 15,56 4s [il/21°-10p P/21 2-1 
3087 ,81 1 11,55 15,56 4s l11/21°-10p [21/z1 2-3 
3087,31 i 11,55 15,56 4s [fl/21°-10p [21/21 2-2 
3086,47 2 11,55 15,56 4s [fl/21°-10p [11/21 2-1 
3074,15 1 11,62 15,65 4s [11/21°-13p [1/21 1-0 
:3065,73 1 11,55 15,59 4s [11/21°-9/ [21/21 2-3 
3063,44 5 11,55 15,59 4s l11/21°-8p' [1/z1 2-1 
3062,82 1 '11 ,55 15,59 4s l11/z1°-8p' l11/z1 2-1 
3062,06 :~ '11 ,55 15,60 4s [11/21°-8p' [11/2] 2-2 
3056,28 3 11,55 15,60 4s [il/21°-11P (11/zl 2.-2 
1066,660 15 0,00 11,62 3p61S-4s lfl/21° 0-1 
1048,218 25 0,00 11,8:3 3p6 1S-4s' (1f21o 0-1 
894,310 4 0,00 13,86 Hp 61S-3d P/21° 0-1 
879,949 3 0,00 14,09 3p6 1S-5s [ il/z1° 0-1 
876,063 4 0,00 14,15 3p61S-Hd [fl/zl 0 0-1 
869,754 2 0,00 14,25 3p61S-5s' [1/zl 0 0-1 
866,805 4 0,00 14,30 :~p 6 1S-3d' [fl/zl 0 0-1 
842,808 2 0,00 14,71 3p61S-4d [1/zl 0 0-1 
835,003 6 0,00 14,85 3p61S-6s [P/z1° 0-1 
834,397 6 0,00 14,86 3p6 1S-4d [fl/zl 0 0-1 
826,371 2 0,00 15,00 3p61S-4d' [fl/zl 0 0-1 
825,348 1 0,00 15,02 apa 1S-6s' [1f21o 0-1 
820,129 0,00 15,12 3p6 1S-5d P/z] 0 0-1 
816,466 4 0,00 15,18 3p61S-1s [11/21° 0-1 
816,233 !! 0,00 15,19 3p6 1S-5d [P/21° 0-1 
809,933 2 0,00 15,31 3p6 1S-6d P/z1° 0-1 
807,702 2 0,00 15,35 3p61S-6d [fl/2l 0 0-1 
807,220 2 0,00 15,36 3p61S-1s' l1/2l 0 0-1 
806,875 2 0,00 15,37 :1p61S-8s [P/2]0 0-1 
801,359 1 0,00 15,47 3p61S-7d [l1/2l 0 0-1 
799,137 0 0,00 15,51 3p61S-8d !1/21° 0-1 
797,744 1 0,00 15,54 3p6 1S-8d' !1/2 lo 0-1 

Ar II, 1round state 1s2 2s2 2p6 3s2 3p5 2 p~12 
Ionization potential 222 848,2 c:m-t; 27,628 eV 

A., A I EH, eV E 8 , eV Transition J 

11253,496 1 22,70 23,80 5s 2P-4p" 2P 0 3/2-% 
11173,266 2 22,59 23,70 5s 4P-5p 48° 3/z-3/z 
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11068,44 1 23,57 24,69 5p 4D 0 -6s 4P 3/2-3/2 
11067,929 2 23,26 24,38 4d 2F-(3P0)4/ [3) 0 5j2-7 /2 
10982,382 2 24,82 25,95' 4d' 2F-(1D)4/ [4) 0 %-'/2 
10974,33 1 24,81 25,94 4d' 2F-(1D)4/ [3] 0 7/2-7/2 
10973,80 2 23,08 24,21 4d 4P-(3P2)4/ [1) 0 1/2-1/2 
10954,260 2 23,08 24,21 4d 4P-(3P2)4/ [1) 0 1/2-3/2 
10923,438 7 18,73 19,87 3d 2D-4p 2P 0 5f2-3j2 
10916,67 1 23,51 24,65 5p 4D 0 -6s 4P s;2_5j2 

10869,698 2 23,01 24,15 4d 4F-(3P2)4/ [4) 0 7/2-7/2 
10867 ,87 1 23,17 24,31 4d 4P-(3P1)4/ [2) 0 5/2-% 
'10867 ,343 3 24,81 25,95 4d' 2F-(1D)4/ [4) 0 7/2-% 
10829,452 3 18,66 19,80 3d 2D-4p 2P0 3J2-1j2 
10817,858 1 24,76 25,90 4d' 2D-(1D)4/ [2] 0 5/2-5/2 

10812,901 12 18,62 19,76 3d 2F-4p 2D 0 5J2-3/2 
10785,13 1 24,79 25,94 4d' 2D-(1D)4/ [3) 0 3(2-5/2 
10764,378 8 23,16 24,31 4d 2F-(3P1)4/ [4) 0 7/2-9/2 
10720,530 1 18,45 19,61 4s' 2D-4p 4D 0 5(2-3/2 
10683,050 12 18,33 19,49 3d 4P-4p 4D 0 5/2-7/2 
10660,99 2 23,65 24,81 5p 4D 0-6s 4P 1(2-1/2 
10639,86 1 24,74 25,90 4d' 2P-(1D)4/ [2JD 3/2-5/2 
10638,121 8 23,48 24,65 5p 4D 0 -6s 4P 7/2-% 
10619,458 7 23,17 24,34 4d 4P-(3P)4/ (3] 0 %-7/2 
10614,01 1 23,57 24,74 5p 4IJ 0-4d' 2P 3(2-3/2 
10580,83 2 23,62 24,79 5p 2D 0 -5d 4D %-% 
10555,90 1 23,62 24,79 5p 2D 0 -4d' 2D 5,12-3/2 
10541,552 5 23,51 24,69 5p 4D 0-6s 4P 5(2-3/2 
10535,52 2 23,16 24,34 4d 2F-(3P1)4/ [3) 0 7/2-7/2 
10519,510 9 23,01 24,19 4d 4F-(3P2)4/ (5] 0 '/2-% 
10500,212 6 23,62 24,80 5p 2D 0 -6s 2P 5(2-3/2 
10495,941 2 23,62 24,80 5p 2po_6s 2p 3/2-3/2 
10467,173 20 18,49 19,68 3d 2F-4p 2D 0 7(2-5/2 
10447,771 2 24,76 25,94 4d' 2D-(1D)4/ [3) 0 s;2_7j2 
10442,57 1 23,57 24,76 5p 4D 0-4d' 2D %-5/2 
10440,511 6 22,51 23,70 5s 4P-5p 48° 5(2-% 
10410,53 2 23,62 24,81 5p 2P 0-6s 4P 3(2-1/2 
10401,510 1 23,68 24,87 5p 2D 0 -6s 2P %-1/2 
10392;604 5 23,12 24,31 4d 4P-(3P1)4/ [2) 0 3/2-5/2 
10383,900 1 23,62 24,81 5p 2D 0-4d' 2F %-7/2 
10325,34 1 18,06 19,26 3d 2P-4p 4P 0 %-% 
10305,616 1 23,48 24,69 5p 4P0 -6s 4P 1/2-3/2 
10299,077 5 22,95 24,15 4d 4F-(3P2)4/ [4) 0 %-% 
10273,689 5 23,17 24,38 4d 4P-(3P 0)4/ [3] 0 5(2-7/2 
10268,320 2 25,19 26,40 5p' 2F0-6s' 2D 7/2-% 

10230,845 4 23,44 24,65 5p 4P 0 -6s 4P 3(2-5/2 
10220,980 1 25,19 26,40 5p' 2F0 -6s' 2D %-3/2 
10203,917 .) 18,33 19,55 3d 4P-4p 4D 0 5(2-5/2 
10138,408 1 23,70 24,92 5p 4S 0-5d 4P 3/2-1/2 
10111 ,595 8 20,27 21,50 3d' 2F-4p' 2D 0 7/2-5/2 
10110,660 3 18,45 19,68 4s' 2D-4p 2D 0 5/2-5/2 
10093,016 1 23,08 24,31 4d 4P-(3P1)4/ [2) 0 1(2-% 
10022,278 4 23,10 24,34 4d 4F-(3P1)4/ [3) 0 ~·;2- 5/2 
9993,874 4 24,21 25,45 (3P2)4/ [1) 0-(3P2)5g (2] 3/2-% 
9989,02 1 21,35 22,59 4p' 2P 0-5s 4P a;2_s;2 

9988,39 1 23,48 24,73 5p 4po_4d' 2p 1/2-1/2 
9977 ,825 3 24,21 25,45 (3P2)4/ [1) 0-(3P2)5g [2) 1(2-3/2 
9972,313 1 23,51 24,76 5p 4D 0-4d' 2D 5/2-% 
9967,045 12 22,95 24,19 4d 4F-(3P2)4/ [5) 0 9,2_11/2 
9965..11 1 24,34 25,58 ( 3P1)4/ [3) 0-(3Pt)5g [3) 7/2-7/2 
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9962,314 1 22,95 24,19 4d 4F-(3P2)4/ [5] 0 9/2-% 
9952,809 5 23,07 24,31 4d 4F-(3P1)4/ [4}.0 5/2-7/2 
9951,087 4 23,40 24,65 5p 4P 0-6s 4P 5j2-% 
9949,151 7 20,24 21,49 3d' 2F-4p' 2D" %-3/2 
9935,046 1 22,26 23,51 3d" 2D-5p 4D 0 %-% 
9931,680 1 25,94 27 ,20 ~D)4/ [3] 0-(1D)5g [4] %-7/2 
9928,830 1 25,94 27 ,20 ~1D)4f [3r-(1D)5g [4] 7/2-% 
9916,144 4 24,34 25,59 ( P 1)4/ [3] 0-(3P1)5g [4] %-7/2 
9914,246 2 24,19 25,44 ( 3P2)4/ [5] 0-(3P2)5g [5] 9/2-% 
9909,712 2 24,19 25,44 (3P2)4/ [5] 0-(3P2)5g [5] u;2_u;2 
9906,394 5 18,62 19,87 3d 2F-4p 2P 0 %-% 
9905,880 5 24,34 25,59 (3P!)4t r:w-<3P!)5g !41 7/2-% 
9904,29 1 20,24 21,50 3d' 2F-4p' 2D 0 %-% 
9854,065 8 24,19 25,45 (3P2)4f [5] 0-(3P2)5g [6] 9/2-11/2 
9849,460 10 24,19 25,45 (3P2)4f [5] 0-(3P2)5g [6] n;2_13/2 
9837,170 3 23,12 24,38 4d 4P-(3P 0)4/ [3] 0 %-5/2 
9829,856 3 18,29 19,55 3d 4P-4p 4D 0 3/2- 5/2 
9825,843 1 22,31 23,57 3d" 2D-5p 4D 0 3/2-3/2 
9824,642 2 23,70 24,96 5p 4S0-f>d 4P Sfz-3/2 
9819,18 1 23,80 25,06 4p" 2P 0-5d 2F 3/2-% 
9814,424 3 24,38 25,64 (3P 0)4/ [3] 0-(3Po)5g [4] s;2_7/2 
9803,697 4 24,38 25,64 (3Po)4/ [3] 0-(3Po)5g [4] 7/2-% 
9802,019 4 24,62 25,89 4d' 2G-(1D)4/ [5] 0 912-1112 
9793,239 3 24,62 25,89 4d' 2G-(1D)4/ [5] 0 7/2-% 
9783,100 3 24,18 25,45 (3P2)4/ [2] 0-(3P2)5g [3] s;2_7 /2 
9773,575 4 24,31 25,58 (3P1)4/ [4] 0 -(3P1)5g [5] 7/2-% 
9771,833 2 23,07 24,34 4d 4F-(3P 1)4/ [3]0 5/2-7/2 
9761,847 1 23,07 24,34 4d 4F-(3P1)4/ [3] 0 s;2-% 
9758,644 4 24,31 25,58 (3P1)4/ [4] 0 -(3P1)5g [5] 9f2-u;2 
9756,157 3 24,31 25,58 (3P1)4f [2] 0-(3P1)5g [3] %-7/2 
9750,145 3 24,18 25,45 (3P2)4/ [2] 0-(3P2)5g [3] 3/2-% 
9743,460 2 24,31 25,58 (3P1)4/ [2] 0-(3P1)5g [3] 3/2-% 
9739,770 2 22,31 23,58 3d" 2D-5p 2P 0 %-1/2 
9734,554 1 24,18 25,45 (3P2)4/ [2] 0-(3P2)5g [2] 5j2-% 
9713,117 2 23,10 24,38 4d 4F-(3P 0)4/ [3] 0 3/2-5/2 
9711,779 1 24,31 25,59 (3P 1)4/ [4] 0-(3P1)5g [4] 9/2- 9/2 
9701,961 1 24,18 25,45 (3P2)4/ [2] 0 -(3P2)5g [2] 3/2-3/2 
9701,515 1 23,51 24,79 5p 4D 0-5d 4D 5J2-6j2 
9678,812 2 24,16 25,44 ( 3P2)4/ [3] 0-(3P2)5g [5] 7/2-% 
9676,287 3 24,16 25,44 (3P2)4/ (3] 0 -(3P2)5g [4] 7j2-9fz 
9655,974 3 24,16 2.5,44 (3P2)4/ [3] 0-(3P2)5g [4] 5/2-7/2 
9643,312 1 24,11\ 25,45 ( 3P2)4/ [3] 0-(3P2)5g [3] 7J2-7j2 
9641,190 2 23,62 24,90 5p 2D 0-5d 4F 5/2-7/2 
9623,235 2 24,16 25,45 (3P2)4/ [3] 0-(3P2)5g [3] 5J2-5j2 
9622,068 4 24,15 25,44 (3P2)4/ [4] 0-(3P2)5g [5] 7/2-9/2 

9619,575 3 { 24,15 25,44 (3P2)4/ [4] 0-(3P2)5g [4] 7/2-9/2 
24,15 25,44 (3P2)4/ [4] 0-(3P2)5g [4] 7 /z-7 /2 

9612,508 2 25,89 27,18 en)4t l5r-<1D)5g 161 9/2, 11/2-11/2, 13/2 
9601,933 6 24,15 25,44 (3P2)4/ (4] 0-(3P2)5g (5] 9/2-11/2 
9599,325 2 24,15 25,44 (3P2)4/ [4] 0-(3P2)5g (4] 9/2-% 
9586,996 2 24,15 25,45 (3P2)4/ (4] 0-(3P2)5g [3] 7/2-7/2 
9553,631 5 23,48 24,78 5p 4D 0-5d 4D 7/2-7/2 
9540,664 5 23,01 24,31 4d 4F-(3P1)4/ [4] 0 7/2-9/2 
9535,640 3 23,51 24,81 5p 4D 0-4d' 2F %-'/2 
9526,39 1 23,01 24,31 4d 4F-(3P 1)4/ [4] 0 7/2-7/2 
9508,440 3 22,26 23,57 3d" 2D-5p 4D 0 5j2-3J2 
9480,871 1 23,48 24,79 5p 4D 0-5d 4D 7!2-5/2 
9475,239 4 18,45 19,76 4s' 2D-4p 2D 0 %-% 
9436,22 1 23,48 24,80 5p 4po_6s 2p lj2-3/2 
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9420,484 4 { 23,65 24,96 5p 4D 0 -5d 4P 1/2-3/z 
23,70 25,02 5p 4S 0 -5d 4P 3/2-5/2 

9418,582 1 18,66 19,97 3d 2D-4p 2S0 3/2-1/z 
9374,163 3 18,29 19,61 3d 4P-4p 4D 0 3/2-% 
9360,466 1 23,01 24,34 4d 4F-(3P1)4/ [3] 0 7/2-7 /2 
9344,79:1 2 25,31 26,63 5p' 2D 0 -5d' 2F Sfz-7 /2 
9331,05 1 23,48 24,81 5p 4P0 -5d 4D 1/2-3/2 
9313,51 1 24,62 25,95 4d' 2G-(1D)4j [4] 0 9/2-9/2 
9305,87 1 24,62 25,95 4d' 2G-(1D)4/ l4r 7/z-7/z 
9279,712 4 18,4:1 19,76 4s' 2D-4p 2D 0 3/2-3/2 
9258,78 1 25,31 26,64 5p' 2D 0 -5d' 2F a;z-5/2 
9252,628 2 22,84 24,18 4d 4D-(3P2)4j [2] 0 1/2-3/2 
9219,001 2 23,62 24,96 5p 2po_5d 4p 3/2-5/2 
9210,39 1 18,33 19,68 3d 4P-4p 2D 0 5/2-5/2 
9192,605 3 22,81 24,16 4d 4D-(3P2)4j [3] 0 3/2- 5/2 
9191,17 1 21,35 22,70 4p' 2po_5s 2p 3/2-3/2 
9168,917 1 22,82 24,18 3d' 2S-(3P2)4j [2] 0 1/2-3/2 
9159,030 2 22,26 23,62 ;)d" 2D-5p 2P 0 5fz-3fz 
9156,049 3 23,44 24,79 5p 4P 0 -5d 4D 3/2-5/2 
9150,82 1 18,29 19,64 3d 4P-4p 4D 0 3/2-1/z 
9106,573 4 23,48 24 ,8!1 5p 4D 0 -5d 4F 7 /z-9/2 
9098,58 2 23,65 25,01 5p 4D 0 -5d 4F 1/2-3/z 
9095,099 3 25,19 26,55 5p' 2F0 -5d' 2G 7/2-9/2 
9079,707 2 22,81 24,18 4d 4D-(3P2)4j [2] 0 3/2-3/z 
9068,02:1 5 22,79 24,15 4d 4D-(3P2)4j [4] 0 5/z-7 /z 
9060,749 3 25,19 26,55 5p I 2r-5d' 2G 5/2-7/2 
9051 ,236 1 22,81 24,18 4d 4D-(3P2)4/ [2] 0 3/2-5/2 
9035,915 3 22,79 24,16 4d 4D-(3P2)4f [3] 0 5/2-5/z 
9031 ,35 1 23,44 24,81 5p 4P 0 -6s 4P 3/z-1/z 
9017,596 7 18,43 19,80 4s' 2D-4p 2P 0 3h_-lj2 
9014,938 1 22,84 24,21 4d 4D-(3P2)4/ [1] 0 1/2-1/z 
9008,455 6 23,62 24,99 5p 2D 0 -5d 2F 5/z-7 /2 
8997,803 4 23,44 24,81 5p 4P 0 -5d 4D 3/z- 3/z 
8995,865 7 23,40 24,78 5p 4po_5d 41J 5/z-7/z 
8986,615 6 22,77 24,15 4d 4D-(lP2)4f [4] 0 7 /z-9/z 
8971,365 4 23,68 25,06 5p 2D 0-5d 2F 3/2-5/z 
8968,947 4 22,77 24,15 4d 4D-(3P2)4/ [4] 0 7/2-7/z 
8937,530 1 22,77 24 '16 4d 4D-(3P2)4f l3r 7Jz-5fz 
8935,448 1 22,82 24,21 3d' 2S-(3P2)4f [1] 0 1/z-1/2 
8931,326 5 23,40 24,79 5p 4P 0 -5d 4D 5/2-5/z 
8926,819 1 22,79 24,18 4d 4D-(3P2)4j [2] 0 5/z-3/z 
8926,074 3 18,25 19,61j 3d 4P-4p 4D0 1/2-1/2 
8920,198 2 22,77 24,16 4d 4D-(3P2)4/ [3] 0 7/2-7/2 
8915,522 1 23,62 25,01 5p 2P 0-5d 4F 3fz-3J2 
8905,650 6 23,51 24,90 5p 4D 0 -5d 4F 5fz-7 /z 
8904,512 1 18,29 19,68 3d 4P-4p 2D 0 3/z-5/z 
8899,297 3 22,79 24,18 4d 4D-(3P2)4j [2] 0 5/z-5/2 
8895,144 1 23,57 24,96 5p 4D 0 -5d 4P 3/z-3/2 
8890,147 4 23,57 24,96 5p 4D 0 -5d 4F 3/z-5/z 
8870,216 1 23,62 25,02 5p 2D 0 -5d 4P sh-5/z 
8867,170 2 23,62 25,02 5p zpo-,')d 4p 3/z- 5/z 
8850,695 1 22,81 24,21 4d 4D-(3P2)4j [1] 0 3/2-1/z 
8842,527 1 24,18 25,58 (3Pz)4f [2] 0 -eP!)5g (3] 5/z-7 /z 
8838,009 1 22,81 24,21 4d 4D-(3P2)4j [1] 0 3/2- 3/z 
8803,860 1 22,77 24,18 4d 4D-(3P2)4t r2r 7 /z-5/z 
8796,142 5 23,44 24,84 5p 4P 0 -5d 4D 3/z-1/z 
8790,555 1 23,40 24,81 5p 4po_4d' 2p 5/z-7 /z 
8771 ,855 15 18,45 19,87 4s' 2D--4p 2P0 Sfz-3/z 
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8768,215 1 23,89 2.5,31 4d 2D-5p' 2D0 3/2-3/2 
8754,009 2 22,26 23,68 3d" 2D-5p 2D 0 6/2-3/2 
8719,374 3 23,48 24,90 5p 4D 0 -5d 4F 7/2-7/2 
8716,947 1 23,40 24,82 5p 4po_4d' 2p %-% 
8693,086 2 22,79 24,21 4d 4D-(3P2)4/ [1] 0 %-3/2 
8674,767 1 23,58 25,01 5p 2P 0 -5d 4F 1/2-3/2 
8657 ,390 1 24,15 25,58 (3P2)4/ [4] 0-(3Pt)5g [5] %-11/2 
8631 ,102 1 2.3,44 24,87 5p 4po_6s 2p %-1/2 
8623,804 5 23,48 24,92 5p 4po_5d 4p 1/2-1/2 
8607,611 2 23,57 25,01 5p 4D 0 -5d 4F 3/2-3/2 
8604,016 6 18,4:l 19,87 4s' 2D-4p 2P 0 3/2-3/2 
8592,624 3 25,19 26,63 5p' 2F0-5d' 2F 7/2-7/2 
8585,262• 3 23,62 25,06 5p 2D 0-5d 2F %-% 
8562,550 2 23,57 25,02 5p 4D 0 -5d 4P 3/2-6/2 
8547,023 4 23,51 24,96 5p 4D 0 -5d 4F 5/2-Sfz 
8500,997 2 25,19 2.6,64 5p' 2F0 -5d' 2F %-% 
8411,88 1 22,84 24,31 4d 4D-(3P1)4/ [2] 0 1/z-3/2 
8395,734 3 23,48 24,96 5p 4P 0 -5d 4P 1/2-3/2 
8376,079 2 17,74 '19,22 3d.4F-4p 4P 0 5/2-5/2 
8363,074 2 23,51 24,99 5p 4D 0 -5d 2F %-7/2 
8346,420 1 21,35 22,84 4p' 2P 0 -4d 4D 3/2-1/2 
8345,183 2 17,77 19,26 3d 4F-4p 4P 0 3/2-3/2 
8342,630 1 22,82 24,31 3d' 2S-(3P1)4/ [2] 0 1/2-3/2 
8338,384 1 23,44 24,92 5p 4P 0-5d 4P 3/2-1/2 
8327 ,907 2 18,06 19,55 3d 2P-4p 4D 0 %-5/2 
8296,723 1 23,57 2.5,06 5p 4D 0-5d 2F 3J~-5fz 
8259,521 2 22,81 24,31 4d 4D-(3P1)4/ [2] 0 3J2-5fz 
8217,817 1 18,25 '19,76 3d 4P-4p 2D0 1/2-3/2 
8190,258 1 18,45 19,97 4s' 2D-4p 48° Ojz-3/2 
8165,405 3 17,74 19,26 3d 4F-4p 4P 0 5/2-3/2 
8150,647 1 23,89 25,41 4d 2D-(3P2)5/ [3] 0 %.-% 
8110,65 1 17,69 19,22 3d 4F-4p 4P 0 7J2-5fz 
8083,75 1 23,89 25,42 4d 2D-(3P2)5/ [2] 0 3J2-% 
8044,308 2 22,77 24,31 4d 4D-(3P1)4j [4] 0 7J2-9/2 
8036,853 2 23,87 25,41 4d 2D-(3P2)5/ [3] 0 s;2_7 /2 
8034,625 1 23,80 25,34 4p" 2P 0 -5d 2D 3/2-3/z 
8017,542 2 18,4:} 19,97 4s' 2D-4p 28° 3/2-1/z 
7992,90 1 22,79 24,34 4d 4D-(3P1)4/ (3] 0 5/z-7 /z 
7983,61 1 23,87 25,42 4d 2fl-(3P2)5/ [2] 0 s;2_s;2 
7927 ,35 2 23,80 25,36 4p" 2P 0-5d 2D 3/2-5/2 
7915,813 1 22,77 24,34 4d 4D-(3P1)4/ [3] 0 7 /z-7 /2 
7904,770 2 22,81 24,38 4d 4D-(3P0)4/ [3] 0 3/2-5/2 
7849,397 3 18,29 19,87 3d 4P-4p 2P 0 3/2-3/z 
7846,555 2 { 23,48 25,06 5p 4D 0 -5d 2F '/z-% 

23,44 25,02 5p 4P 0 -5d 4P 3/2-5/2 
7802,252 1 24,19 25,78 (3P2)4/ [5] 0-6d 4F 11/2-9/2 

7795,410 2 22,79 24,38 4d 4D-(3Po)4/ [3t s;2_7 /2 
7757,003 1 23,85 25,44 4p" 2po_5d 2p 1/z-3/2 
7753,28 1 24,15 25,75 (3P2)4/ [4] 0-6d 4D 9/z-7 /2 
7683,458 1 18,25 19,87 3d 4P-4p 2P 0 1/z-3/z 
7681,49 1 24,19 25,80 (3P2)4/ [5l"-6d 4p 9j2-'lz 

7680,948 2 23,40 25,02 5p 4P 0 -5d 4P 5/z-5/2 
7654,031 2 18,06 '19,68 3d 2P-4p 2D0 3f2-s;2 
7618,03 1 19,80 21,43 4p 2P 0-3d' 2D 1/z-3/2 
7589,320 15 18,33 19,97 3d 4P-4.p 48° 5/2-% 
7505,153 1 19,97 21,62 4p 2S0-3d' 2P 1/z-3/2 

7455,996 2 23,89 25,55 4d 2D-(3P1)5/ [2] 0 %-% 
7440,491 4 19,76 21,43 4p 2D 0 -3d' 2D 3/2-3/2 
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7428,574 2 17,94 19,61 3d 2P-4p 4D 0 1/2-3/2 
7419,341 1 23,67 25,34 5p 28°-5d 2D 1/2-% 
7380,433 15 18,29 19,97 3d 4P-4p 48° %-3/2 

7358,338 2 18,29 19,97 3d 4P-4p 28° 3/2-1/2 
7355,180 2 23,87 25,56 4d 2D-(3PI)5j (4r 5/2-7/2 
7348,049 7 19,68 21,37 4p 2D 0 -3d' 2D s;2_s;2 
7284,236 4 18,06 19,76 3d 2P-4p 2D 0 3/2-3/2 
7280,454 2 19,97 21,67 4p 28°-3d' 2P 1/2-1/2 

7233,546 15 1.8 ,25 19,97 3d 4P-4p 48° 1/2-3/2 
7182,098 2 23,89 25,62 4d 2D-(3P0)5j [3) 0 3/2-5/2 

7121,740 4 18,06 19,80 3d 2P-4p 2P0 %-1/2 
7101,190 1 23,62 25,36 5p 2P 0 -5d 3D a;2_s;2 
7090,560 1 19,68 21,43 4p 2D 0-3d' 2D 5/2-% 

7077 ,024 5 17,74 19,49 3d 4F-·1p 4D 0 %-7/2 
70.14,993 3 19,87 21,62 4p 2po_3d' 2p a;2_s;2 
6990,122 5 17 ,7.7 19,5.1 3d 4F-4p 4D0 3/2-% 
6985,708 1 23,57 25,34 5p 4D 0 -5d 2D 3/2-3/2 

6900,880 2 23,63 25,42 4d 2P-(3P2)5j [2) 0 3/2-5/2 

6886,618 20 17,69 19,49 3d 4F-4p 4D 0 7/2-7/2 
6863,535 20 17,74 19,55 3d 4F-4p 4D 0 5/2-% 
6861,270 15 18,06 19,87 3d 2P-4p 2P0 a;2_a;2 
6846,540 1 23,63 2;),44 4d 2P-(3P2)5j [ 1) 0 %-3/2 
6839,584 4 21,67 23,48 3d' 2p_jp 4po 1/2-1/2 

6818,371 8 19,55 21,37 4p 4D 0 -3d' 2D %-"% 
6808,532 9 17,94 19,76 3d 2P-4p 2D0 1/2-3/2 

6799,288 3 19,80 21,62 4p 2po_3d' 2p 1/2-3/2 
6756,548 20 17,77 19,61 3d 4F-4p 4D 0 3/2-3/2 
6696,296 4 22,31 24,16 3d" 21J-(3P2)4j [3] 0 3/2-% 

6684,307 50 17,69 19,55 3d 4F-l1p 4D 0 7/2-% 
6666,356 15 17,94 19,80 3d 2P-4p 2P 0 1/2-1/2 
6657 ,499 2 19,76 21,62 4p 2D 0-3d' 2p 3/2-3/2 

6653,583 1 23,58 25,44 .'ip 2po-rid 2p 1/2-3/2 

6643,716 100 17,63 19,49 3d 4F-4p 4D 0 %-7/2 

6639,743 30 17,77 19,64 3d 4 F-4p 4D 0 3/2-1/2 

6638,226 50 17,74 19,61 3d 4F-4p 4D 0 5/2-3/2 
6620,977 6 22,31 24,18 3d" 2D-(3P2)4j [2] 0 3/2-5/2 

6614,354 6 19,80 21,67 4p 2po_3d' 2p 1/2-1/2 

6611,196 2 23,55 25,42 4d 2P-(3P2)5j [2) 0 1/2-3/2 

6564,170 3 22,26 24,15 3d" 2D-(3P2)4j [4) 0 5/2-7/2 
6557,724 2 21,62 23,51 :~d' 2P-5p 4D 0 3/2-5/2 

6551,498 3 23,55 25,44 4d 2P-(3P2)5j [1) 0 1/2-3/2 
6547 ,350 3 21,26 24,16 3d" 2D-(3P2)4j [3] 0 5/2-5/2 
6540,409 2 21,67 23,57 3d' 2P-5p 4D0 1/2-% 

6532,927 2 23,80 25,70 4p" 2po_7s 4p 3/2-3/2 
6509,089 6 17,77 19,68 3d 4F-4p 2D 0 3/2-% 
6508,184 6 24,21 26,12 (3P2)4j [1]c-(3P2)6g [2] 3/2-% 
6506,138 3 22,31 24,21 3d" 2D-(3P2)4/ [1 r %-% 
6502,157 3 21,67 23,58 3d' 2P-5p 2P0 1/2-1/2 

6501,348 4 24,21 26,12 e P2)4t 111 G -<3 P2)6g 121 1/2-3/2 
6500,216 12 18,06 19,97 3d 2P-4p 48° 3/2-% 
6483,076 20 18,06 19,97 3d 2P-4p 28° 3/2-1/2 
6480,085 2 19,76 21,67 4p 2D 0-3d' 2P 3/2-1/2 
6475,312 4 22,26 24,18 3d" 2D...,-(3P2)4j [2] 0 %-5/2 

6472,431 6 24,34 26,25 (3P1)4/ (3] 0-(3P1)6g [4] 5/2-7/2 
6468,050 7 24,34 26,25 (3P1)4j [3] 0 -(3P1)6g (4] 7/z-% 
6458,403 2 24,19 26,11 (3P2)4j [5] 0-(3P2)6g (5] 9/2-9/2 
6456,489 3 24,19 26,11 (3P2)4/ [5] 0-(3P2)6g (5] 11/z-11/2 
6445,117 ·1 23,63 25,55 4d 2P-(3P1)5/ [2] 0 3/z-3/2 
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6443,858 8 24,19 26,11 (3P2)4/ [5I0-(3P2}6g [61 9/2-11/2 
6441,908 9 24,19 26,11 ( 3P 2)4/ [5 lo-(3P2)6g [6 I n;2_13f2 
6437,604 8 17,94 19,87 3d 2P-4p 2P0 1/2-3/z 
6433,683 1 23,17 25,10 4d 4P-6p 4D 0 5/2-7/z 
6424,144 1 23,26 25,19 4d 2F-5p' 2F 0 %-5/2 

6422,903 6 24,38 26,31 (3P 0}4/ [31°-(3P 0)6g [41 %-% 
6418,354 8 24,38 26,31 ( 3P 0}4/ [31°-(3Po)6g [41 7/2-% 
6417,417 1 24,18 26,11 (3P 2)4/ [21°-(3P2)6g [41 %-'/z 
6408,904 6 24,18 26,11 (3P2)4/ [21°-(3P2)6g [31 5/2-7/2 
6403,004 6 24,31 26,25 ( 3Pt)4/ [41°-(3Pt)6g [51 7/2-9/2 

6399,215 15 17,74 19,68 3d 4F-4p 2D 0 5/2-5/2 
6397,184 2 24,18 26,12 ( 3Pz)4/ [2I 0-(3P 2}6g [21 5/2-5/2 
6396,614 7 24,31 26,25 (3Pt)4/ [41°-(3Pt)6g [5 J 9/2-11/2 
6394,723 5 24,18 26,11 (3P2)4/ [21°-(3P2)6g [31 3/2-% 
6393,803 6 24,31 26,25 (3Pt}4/ [21°-(3Pt)6g [31 s;2-' /2 

6391,117 2 t 24,31 26,25 (3P1)4/ [4] 0-(3P 1)6g [41 7/2-7/2 
24,31 26,25 (3P 1)4/ [41°-(3P 1)6g [41? 7/2-9/2 

6388,335 J 24,31 26,25 (3P1)4/ [2I 0 -(3P 1)6g [31 %-% 
6383,095 2 24,18 26,12 (3P2)4/ [2] 0-(3P2)6g [2] 3/2-3/2 
6382,696 3 23,63 25,57 4d 2P-(3P 1)5/ [31° a;2_5f2 
6375,945 ;~ 19,68 21,62 4p 2D 0-3d' 2P 5/2-3/2 

6369,128 2 21,62 23,57 3d' 2P-5p 4D 0 3/2-3/2 
6365,440 1 22,26 24,21 3d" 2D-(3P2)4/ [1 ]0 %-3/2 
6357,668 5 24,16 26,11 (3P2)4/ [3 I 0-(3P2)6g [5] '/2-9/2 
6357,025 6 24,16 26,11 ( 3P2)4/ [3] 0-(3P2)6g [4] 7/2-9/2 
6348,601 2 24,16 26,11 (3P 2)4/ [3] 0-(SP2)6g [31 7/2-7/2 

6348,227 6 24,16 26,11 ( 3P2)4/ [3] 0 -(3P2)6g [4] %-'/2 
6339,897 3 24,16 26,11 (3P2)4/ [3 I0-(3P2)6g [3] 5/2-% 
6333,142 :'i 24,15 26,11 ( 3P2)4/ [41°-(3P2)6g [5] 7 /2-Dfz 
6332,832 1 21,62 23,58 3d' 2P-5p 2P 0 3/2-1/2 
6332,499 .~ 24,15 26,11 ( 3P 2)4/ [41°-(3P 2)6g [4) 7/2-9/2 

6328,474 1 24,16 26,12 (3Pz)4/ [3I 0-(3P2)6g [21 s;2_s;2 
6326,117 2 25,89 27 ,85 (1D)4/ [5I 0-(1D)6g [61 u;2, u;2_1a;2, n/z 
6324,414 8 24,15 26,11 (3P2)4/ [41°-(3P2)6g [5] 9/2-11/2 

6323,735 3 24,15 26,11 (3P2)4/ [4] 0-(3P2)6g [41 9/2-9/2 
6315,40 l 24,15 26,11 (3P2}4/ [41°-(3P2)6g [3] %-'/2 

6295,446 2 23,89 25,86 4d 2D-(1D)4t [1] 0 3/z-3/z 
6282,823 1 21,67 23,65 3d' 2P-5p D 0 1/2-1/2 
6277 ,425 2 23,70 25,67 5p 4S 0-7s 4P 3/z-% 
6249,975 1 23,85 25,83 4p" 2P0-7s 4P 1/z-1/z 
6243,125 25 '17,69 19,68 3d 4F-4p 2D 0 '/2-% 

6239,713 7 17,77 19,76 3d 4F-4p 2D 0 3/2-% 
6232,892 2 23,63 25,62 4d 2P-(3P 0)5/ [3] 0 3/2-% 
6210,420 1 21,62 23,62 3d' 2P-5p 2P 0 3/2-3/2 

6208,935 2 21,62 23,62 3d' 2P-5p 2D 0 3/2-5/2 
6206,463 1 23,70 25,70 5p 4S 0-7s 4P 3/2-3/2 

6201,09B 6 21,67 23,67 3d' 2P-5p 28° 1/2-1/2 
6192,301 2 22,31 24,31 3d" 2D-(3P 1)4/ [2] 0 3/2-3/2 
6187,136 6 21,31 24,31 3d" 2D-(3Pt)4/ [2] 0 3/z-% 
6183,02~ 2 23,55 25,55 4d 2P-(ZP1)5/ [2] 0 1/z-3/z 
6174,378 :~ 21 ,67 23,68 3d' 3P-5p 2D 0 1/2-% 

6172,2911 40 19,11 21,13 3d' 2G-4p' 2F0 7/z-5/z 
6167,628 :3 23,89 25,90 4d 2D-(1D)4/ [2r 3/2-5/2 

6166,790 3 r 21,43 23,44 3d' 2D-5p 4P0 3/z-3/2 
\ 23,89 25,90 4d 2D-(1D)4/ [2 ]0 3/2-3/2 

6142,615 2 23,80 25,82 4p" zpo_7s 2p 3/z-3/2 

6138,6611 12 r 21,14 23,16 4p' 2r-ltd 2F? 7 /z-7 /2 
\ 17,74 19,76 3d 4 F-4p 2Do 5/z-3/z 
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6124,571 3 21,62 23,65 3d' 2P-5p 4D 0 3/2-1/2 
6123,368 15 19,11 21,14 3d' 2G-4p' 2F 0 7/2-7/2 
6120,102 5 17,77 19,80 3d 4F-4p 2P 0 3(2-1/2 
6118,724 4 17,94 19,97 3d 2P-4p 48° 1(2-3/2 
6114,929 50 Hl,11 21,14 3d' 2G-4p' 2F 0 9/2-7/2 
6111 ,742 2 23,87 25,90 4d 2D-(3P2)7p [2) 0 %-% 
6109,15 2 23,87 25,90 4d 2fl-(1D)4f [2) 0 5/2_5/2 
6103,546 12 17 ,94 19,97 3d 2P-4p 28° l/~_1/2 

6102,765 1 23,16 25,19 4d 2F-5p' 2F" -; /2-7/2 
6101,925 3 22,31 24,34 3d" 2D-(3P 1)4f [3) 0 %-5/2 

6084,507 2 21,37 23,40 3d' 2D-5p 4P 0 s;2_s;2 
6083,875 2 23,85 25,88 4p" 2po_7s 2p 1J2-1j2 
6077 ,431 6 17,26 19,30 4s 2P-4p 4P 0 1J2-1j2 
6049,072 6 22,26 24,31 3d" 2D-(3P 1)4/ (4] 0 s;2_7 /2 
6046,894 8 21,62 23,67 3d' 2P-5p 28° 3f2-lfz 

6044,468 7 23,89 25,94 4d 2D-(1D)4f [3] 0 %-5/2 
6030~844 1 23,70 25,76 5p 4S 0 -6d 4D 3/z-% 
6028,220 1 23,62 25,67 5p 2D 0 -7s 4P 5/ 5' 

12- 12 
6027 ,248 5 21,49 23,55 4p' 2D 0 -4d 2P a/z-1/2 
6019,493 4 21,43 23,48 ;{d' 2fl-5p 4po :1;2_1/2 

6003,170 1 19,61 21,67 4p 4D 0 -3d' 2P a;2_1j2 
5989,339 8 23,87 25,94 4d 2D-(1D)4f [3] 0 %-7/2 
5988,288 3 23,87 25,94 4d 2D-(1D)4f [3] 0 %-5/2 
5985,920 7 22,31 24,38 3d" 2D-(3P 0)4/ (3] 0 %-% 
5984,454 3 21,37 23,44 3d' 2D-5p 4P 0 %-% 
5977,995 4 22,26 24,34 3d" 2D-(3P1)4f [3] 0 5J2-5Jz 
5975,945 2 24,18 26,25 (3P2)4f [2] 0-(3P 1)6g [3] a;2_s;2 
5973,314 2 19,55 21,62 4p 4D 0 -3d' 2P s;2_3j2 
5965,031 :1 21 ,62 23,70 3d' 2P-5p 48° a;2_3/2 
5953,820 2 23,80 25,88 4p" 2po_7s 2p 3/2-1/2 

5950,905 6 17,14 19,22 4s 2P-4p 4P 0 3j2_5/2 
5941,825 4 21,43 23,51 3d' 2D-5p 4D 0 a;2_5;2 
5936.64 1 23,17 25,26 4d 4P-6p 2P 0 5(2-3/2 
5935,792 2 23,70 25,79 5p 4S 0 -6d 4D 3J2-3j2 

5904,291 2 f 24,15 26,25 (3P2)4f [4] 0-(3P1)6g (5] 9(2-11/2 
l 24,15 26,25 (3P2)4t [4] 0-(3P 1)6g [5] 9/2- 9/2 

5886,088 3 19,26 21,37 4p 4P 0 -3d' 2D s;2_s;2 
5870,443 4 22,26 24,38 3d" 2D-(3P0)4/ [3] 0 s;2_7 /2 
5866,598 2 22,26 24,38 3d" 2D-(3P 0)4f [3] 0 5/2-5/2 
5853,10 2 23,70 25,82 5p 4S 0 -7s 2P a;2_3j2 
5843,781 7 17,14 19,26 4s 2P-4p 4P" 3f2-3j2 

5840,048 1 21,43 23,55 4p' 2po_4d 2p 1/2-1/2 
5838,96 1 19,30 21,43 4p 4P 0 -3d' 2D 1J2-3j2 
5828,059 3 21,67 23,80 3d' 2P-4p"· 2P 0 1J2-% 
5826,036 2 23,70 25,83 5p 4S 0 -7s 4P %-1/2 
5822,114 3 23,57 25,70 5p 4D 0 -7s 4P 3/2-3/2 

5816,272 2 21,13 23,26 4p' 2F"-4d 2F? J/z-5/z 
5812,746 6 21,50 23,63 4p' 2D 0 -4d 2P 5/2-3/2 
5807,596 1 24,19 26,32 (3P2)4f (5] 0-7d 4F 9/2-7/2 
5800,46 1 23,62 25,76 5p 2D 0 -6d 4D 5;'2-5/2 
5799,734 :1 23,68 25,82 5p 2D 0 -7s 2P 3(2-3/2 

5786,560 5 21,43 23,57 3d' 2D-5p 4D 0 3J2-3j2 
5781 ,268 2 '19,22 21,37 4p 4P 0 -3d' 2D %-5/2 
5776,374 2 23,67 25,82 5p 2 S 0 -1s 2P 1/z-3/2 
5774,697 1 23,70 25,85 5p 4S 0 -6d 4 P 3/z-1/z 
5772,326 5 21,37 23,51 3d' 2D-5p 4D 0 s;2-% 

5766,542 2 22,95 25,10 4d 4F-6p 4D 0 9j2-7 /2 
5756,600 :3 21,43 23,58 3d' 2D-5p 2 P 0 3(2-1/2 
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5753,54 1 24,15 26,31 (3Pz) 4/ [4] 0-~Po) 6g [4) 7/z-% 
5743,278 2 23,26 25,41 4d 2F-( P2)5/ (3] 0 6/z-7/z 
5732,694 1 23,80 25,96 4p II zpo_6d 2fl 3/z-3/z 
5732,210 1 23,51 25,67 5p 4D0-7s 4P 5/z-5/z 
5724,325 5 17,14 19,30 4s 2P-4p 4P 0 3/z-1/z 
5716,029 1 23,26 25,42 4d 2F-(3P2) 5/ [2]" 5/z-% 
5711,453 1 23,70 25,87 5p 4S 0-6d 4F 3/z-5/z 
5708,616 1 21,67 23,85 3d' 2P-4p" 2P0 1/z-1/z 
5707 ,215 1 23,65 25,82 5p 4D0-7s 2P 1/z-Sfz 
5704,371 3 23,70 25,87 5p 4S 0-6d 4P 3fz-3/z 
5691,650 8 21,62 23,80 3d' 2P-4p" 2P0 3fz-3fz 
5681,480 2 { 23,65 25,83 5p 4D 0-7s 4P 1/z-1/z 

23,70 25,88 5p 4S0-7s 2P 3/z-1/z 
5672,952 7 { 23,51 25,70 5p 4D 0-7s 4P Sfz-3/z 

23,80 25,98 4p" zpo_6d 2p 3fz-3fz 
5655,236 2 21,43 23,62 3d' 2D-5p 2P0 3fz-3fz 
5654,450 8 23,48 25,67 5p 4D0 -7s 4P 7/z-% 
5654,020 2 21,43 23,62 3d' 2D-5p 2D0 3/z-5/z 
5642,413 2 17,77 19,97 3d 4F-4p 2S0 Sfz-1/z 
5635,882 5 23,62 25,82 5p 2D0-7s 2P 5/z-Sfz 
5634,661 2 23,62 25,82 5p zpo_7s zp 3fz-3fz 
5631,381 1 23,89 26,09 4d 2D-(3P2) 6/ [3 ]0 3/z-% 
56Si ,160 3 23,68 25,88 5p 2D"-7s 2P 3/z-1/z 
5625,684 6 21,37 23,57 3d' 2D-5p 4D" 5/z-3/z 
5624,005 1 21,43 23,63 4p' 2P"-4d 2P 1/z-Sfz 
5611,667 2 23,89 26,10 4d 2D-(3P2) 6/ [2] 0 3/z-% 
5609,578 2 23,62 25,83 5p 2P 0-7s 4P 3/z-1/z 
5603,932 2 23,48 25,70 5p 4P 0-7s 4P lfz-3/z 
5593,52 1 23,89 26,11 4d 2D-(3P2) 6/ [1) 0 3/z-Sfz 
5592,200 1 23,01 25,23 4d 4F-6p 2D" 7/z-Sfz 
5582,61 1 23,87 26,09 4d 2D-(3P2) 6/ [3]" Sfz-5/z 
5578,518 6 23·,87 26,09 4d 2D-(3P2) 6/ [3]" Sfz-7/z 
5577 ,689 8 21,62 23,85 3d' 2P-4p" 2P 0 Sfz-1/z 
5563,196 2 23,87 26,10 4d 2D-(3P2) 6/ [2]" 5fz-5fz 
5554,050 8 { 23,63 25,86 4d zp_(lD) 4/ [1]" 3/z-1/z 

23,63 25,86 4d 2P-(1D) 4/ [1] 0 3/z-3/z 
5545,045 6 23,70 25,94 5p 4S 0-6d 4P 3/z-5/z 
5543,880 1 23,65 25,88 5p 4D"-7s 2P? 1/z-1/z 
5537,290 5 23,44 25,67 5p 4P 0-7s 4P 3/z-5/z 
5535,51 1 23,17 25,41 4d 4P-(3P2} 5/ [4] 0 5/z-7/z 
5525,856 2 23,51 25,76 5p 4D"-6d 4D? 5/z-Sfz 
5523,690 2 23,70 25,94 5p 4S 0-6d 4F 3/z-Sfz 
5521 ,74 1 23,17 25,41 4d 4P-(8P2) 5/ [3] 0 5/z-7 /z 
5519,337 4 21,43 23,67 3d' 2D-5p 2 S" 3/z-1/z 
5516,668 2 23,16 25,41 4d 2F-(3 P2 ) 5/ [4] 0 7 /z-9/z 
5514,367 4 
5513 ,30~~ 1 23,58 25,83 5p 2P"-7s 4P 1/z-1/z 
5507,753 4 23,80 26,05 4p" 2P"-6d 2D :1/z-5/z 
5504,917 3 22,82 25,07 3d' 2S-6p 4P0 1/z-3/z 
5503,256 3 23,62 25,87 5p 2P 0-6d 4F 3/z-Sfz 
5501,480 2 21,37 23,62 3d' 2D-5p 2P 0 Sfz-3/z 

5500,334 7 21,37 23,62 3d' 2D-5p 2D0 5/z-Sfz 
5498,972 2 23,16 25,41 4d 2F-(aPz) 5/ [3] 0 7/z-7/z 
5498,185 8 21,43 23,68 3d' 2D-5p 2D0 3/z-3/z 
5497,123 :~ 23,68 25,94 5p 2D 0-6d 4P 3/z-Sfz 
5490,667 1 23,70 25,96 5p 4S 0 -6d 2F 3/z-5/z 

5486,102 '1 23,57 25,83 5p 4D0 -7s 4P 3/z-1/z 
.5484,311 1 22,84 25,10 4d 4D-6p 4P0 1/z-1/z 
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5481 ,997 1 23,44 25,70 5p 4P 0 -7s 4P 3/2-3/2 
5472,642 1 22,81 25,07 4d 4D-6p 4P 0 3/2-3/2 
5470,307 2 22,84 25,10 4d 4D-6p 4D 0 1/2-3/2 
5469,105 6 23,48 25,75 5p 4D 0 -6d 4D 7/2-7/2 
5466,440 5 23,16 25,43 4d 2F-(3P2) 5/ [5] 0 7 /2-9/z 
5456,382 5 23,63 25,90 4d 2P-(3P2) 7p [2]c 3/2-% 
5454,307 9 l 23,63 25,90 4d 2P-(1D) 4/ [2]" 3/2-5/2 

23,40 25,67 5p 4P 0 -7s 4P ifz-5/2 
5453,634 5 r 23,63 25,90 4d 2P-eD) 4j [2] 0 3/2-3/z 

I 23,48 25,76 5p 4D 0-6d 4D 7 /z-5/z 
5447,556 2 22,79 25,06 4d 4D-6p 4P 0 5/2- 5/2 
5443,681 5 23,68 25,96 5p 2D 0 -6d 2F 3/2-5/2 
5440,932 2 22,82 25,10 3d' 2S-6p 4D 0 1/z- 3/z 
5439,676 3 21,35 23,63 4p' 2po_4d 2p 3/2-3/2 
5432,94 1 23,68 25,96 5p 2D 0 -6d 2D 3/2-3/2 
5416,710 1 22,79 25,07 4d 4D-6p 4P 0 %-3(2 
5412,434 2 23,67 25,96 5p 2S 0-6d 2D 1/2-% 
5411,646 3 22,77 25,06 4d 4D-6p 4P 0 7/2-5/2 
5409,401 1 22,81 25,10 4d 4D-6p 4D 0 3/2-3/2 
5407,348 7 23,51 25,80 5p 4D 0 -6d 4F "lz-1 /2 
5402,604 8 23,62 25,91 5p 2J)0-6d 2p %-1(2 
5402,170 1 22,80 25,10 5s 2P-6p 4P 0 1/2-1/2 
5400,62 1 23,40 25,70 5p 4P0-7s 4P 5/z-3/z 
5397,522 9 23,48 25,78 Sp 4D 0 -6d 4F 7 /z-9(2 
5394,81 1 23,26 25,55 4d 2F-(3P1) 5/ [2] 0 Sfz-5/z 
5393,603 5 23,65 25,94 5p 4D 0 -6d 4F 1/2- 3/2 
5386,519 2 23,26 25,56 4d 2F-(3Pt) .5/ [4jc 5/z-7/z 
5384,378 5 23,57 25,87 5p 4D 0-6d 4 F 3/z- 5/z 
5382,330 2 23,48 25,79 5p 4po_6d 4]) 1/2-3/2 
5379,163 1 23,68 25,98 5p 2D 0 -6d 2P 3/2-3/2 
5378,078 3 23,57 25,87 5p 4D 0 -6d 4P 3/2-3/z 
5376,636 3 24,21 26,52 (3P2) 4/ [1]"-(3P2) 7g [2] 3/2-5/2 
5372,007 2 24,21 26,52 ( 3Pz) 4/ [1] 0 -ePz) 7g [21 1/2-3/2 
536.5 ,48.5 1 22,79 25,10 4d 4D-6p 4Do 5/2-7/z 
5364,142 1 23,10 25,41 4d 4F-(3P2) .5/ [3t 3/z-5/2 
5359,069 2 23,67 25,98 5p 2S0 -6d 2P 1/2- 3/2 
.5358,616 2 23,26 25,57 4d 2F-(3P1) 5/ [3] 0 5/z-7 /z 
5358,363 6 23,55 2.5,86 4d 2P-(1D) 4/ [1] 0 1/2-1 /2 
5354,82 1 24,34 26,65 (3Pt) 4/ [3] 0 -(3P1) 7g [3] 7/2-7/2 
5351,449 4 24,34 26,65 (3P1) 4/ [3] 0 -(3P1) 7g [4] 5/z-7 /2 
5349,717 2 23,62 25,94 5p 2D 6-6d 4P 5/2-5/2 
5348,604 2 23,62 25,94 5p 2po_6d 4p 3/2- 5/2 
5348,283 3 24,34 26,65 (3P1) 4/ [3] 0 -(3P1) 7g [4] 7/2- 9/2 
5345,609 1 19,30 21,62 4p 4po_3d' 2p 1/2-3/2 
5344,534 5 23,44 25,76 5p 4P 0-6d 4D 3/2-5/z 

5339,33 1 23,12 2.5,44 4d 4P-(3Pz) 5/ [1] 0 3/2-3/z 
5338,106 1 23,48 2.5,80 Sp 4D 0 -6d 4F 7/z-7/2 
5335,916 1 24,19 26,51 ( 3P2) 4j [5] 0 -(3Pz) 7g [.5] 11/2-11 /2 
5331 ,034 4 24,19 26,52 ( 3P2) 4! [51°-(3Pz) 7g [6] 9/2-11/2 
5330,664 3 22,77 25,10 4d 4D-6p 4D 0 7/2-7/2 
5329,712 5 24,19 26,52 (3P2) 4/ [5] 0-(3P2) 7g [6] n;2_13fz 
5315,214 3 24,38 26,71 ( 3Po) 4/ [31°-(3P 0) 7g [4] 5/2-7/2 
5314,258 2 23,48 25,82 5p 4po_7s 2p 1(2-3/2 
5312,002 6 24,38 2fi,71 (3Po) 4! [3] 0 -ePol 7g [4] 7(2-9/2 
5308,074 5 21,37 23,70 3d' 2D-5p 48° 5/2-3/2 

5305,690 6 { 24 '18 26,51 (3P2) 4j [2] 0-(3P2) 7g (3] 5/2-7/2 
19,97 22,31 4p 2S0-3d" 2D lfz-3(2 

5300,761 4 24,31 26,65 (aP1) 4/ [4] 0 -(3P1) 7g [5] 7/2-9/2 
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5299,075 3 23,62 25,96 5p 2D 0-6d 2F 5/2-% 5297,993 3 23,62 25,96 5p 2po_6d 2p %-% 5296,791 3 23,89 26,23 4d 2D-(3P1) 6j [2]" 3/2-% 
5296,386 4 24,31 26,65 (3P1) 4/ [4] 0-(3P1) 7g [5] 9/2-11/2 5295,892 3 24,18 26,51 (3P2) 4/ 12r-(3P2) 7g [3] 3/2-% 5293,821 4 24,31 26,65 (aP1) 4/ [2j 0-(3P1) 7g [3] 5/2-7/2 5290,035 3 24,31 26,65 (3P1) 4/ [2] 0-(3 P1) 7g [3] 3/2-5/2 
5288,634 1 23,o7 25,41 'ld 4F-(3P2) 5f [3] 0 %-5/2 

5286,895 15 17,26 19,61 4s 2P-4p 4D 0 1/z-% 5285,438 2 22,82 25,17 3d' 2S-5p' 2P 0 1/z-3/2 
5283,437 t 23,07 25,41 4d 4F-(3P2) 5f PW 5/2-7/2 
5281,628 7 23,40 25,75 5p 4P 0 -6d 4D 5/2-7/2 
5273,580 1 23,89 26,24 4d 2D-(3Pt) 6j (3 ]' 3/2-% 
5269,755 4 23,44 25,79 5p 4P 0-6d 4D 3/2-3/2 5268,246 3 24,16 26,51 ( 3P2) 4/ [3] 0-(3P2) 7g [5] 7/2-0fz 
5267,958 3 24,16 26,51 (3P2) 4/ [3] 0-(3P2) 7g [4] 7/2-Dfz 5267,168 6 23,40 25,76 5p 4P 0-6d 4D 5j2-% 
5264,783 6 23,55 25,90 4d 2P-(1D) 4/ [2] 0 1/2-3/2 
5264,305 1 24,16 26,51 (3P2) 4/ [3] 0-(3P~) 7g [3] 7/2-7/2 
5261,903 4 24,16 26,51 (3P2) 4/ l3r-(lP2) 7g [4] 5/2-7/2 
5259,174 1 23,08 25,44 4d 4P-(3P2) 5j [1] 0 1/2-1/2 
5258,223 t 24,16 26,51 (3P2) 4/ [3r-(3P2) 7g [3] 5/2-% 
5256,569 3 23,51 25,87 5p 4D 0 -6d 4F 5f2-i/2 
5255,677 1 22,81 25,17 4d 4D-5p' 2P 0 3/2-% 
5252,138 1 23,26 25,62 4d 2F-(lPo) 5/ !3r 5/2-7/2 
5251,400 3 24,15 26,51 ( 3P2) 4/ [4] 0-(3P2) 7g [5] 7/2-% 
5251 ,108 3 24,15 26,51 (3P2) 4/ [4) 0-(3P2) 7g [4] 7/2-0fz 
5249,547 4 23,48 25,85 5p 4po_6d 4p 1/2-1/2 
5247,986 3 23,87 26,23 -~d 2D-(3P1) 6! 14 r %-7/2 
5247,469 1 24,15 26,51 (3P2) 4/ [4] 0-(3P2) 7g [31 7/2-7/2 
5245,389 5 24,15 26,51 (SP2) 4/ [4) 0-(3P2) 7g [:ij 9/2-11/2 
5241,786 2 23·,58 25,94 5p 2po_6d 4p 1/2-3/2 
5236,853 1 23,62 25,98 5p 2po_6d 2p 3/2-% 
5236,231 2 23,57 25,94 5p 4D 0 -6d 4P? 3/2-% 
5235,564 4 
5230,523 3 { 19,30 21,67 4p 4po_;3cl' 2p 1/2-1/2 

23,68 26,05 5p 2D 0 -6d 2D 3/2-5/2 
5221,854 3 21,43 23,80 3d' 2.D-4p" 2pc 3/z-3/z 
5219,589 1 22,84 25,21 1d 4.D-6p 2D0 1/z-3/2 
5216,816 8 21,50 23,87 4p' 2.D0-4d 2.D %-5/2 
5204,440 3 { 23,44 25,82 5p 4po_7s 2p 3/z-3/2 

21,49 23,87 4p' 2.D0-4d 2.D 3fz-% 
5202,201 2 23,58 25,96 Sp 2po_6d 2.D 1/2-3/2 
5192,810 3 22,82 25,21 3d' 2S-6p 2.D 0 1/z-3/2 
5191,364 4 23,48 25,87 5p 4po_6d 4p 1/z-3/2 

5176,233 10 18,73 21,13 3d 2.D-4p' 2p0 %-5/2 
5175,426 2 23,16 25,56 4d 2F-(3P1) 5/ [4) 0 7/2-Dfz 
5165,774 8 19,87 22,26 4p 2P0-3d" 2D %-"/2 
5162,742 5 21,49 23,89 4p' 2D 0 -4d 2D 3Jz-3J2 
5159,505 1 22,70 25,10 5s 2P-6p 4D 0 %-3/2 
5145,319 25 17,14 19,55 4s 2P-4p 4D 0 3,2_5,2 
5141 ,790 20 18,73 21,14 3d 2D-4p' 2F0 5/2-7/2 
5132,145 2 23,01 25,43 4d 4F-(3P2) 5/ [5]0 7 ,2_9,2 
5131 ,106 1 23,40 25,82 5p 4po_7s 2p 5,2_3,2 
5129,083 2 23,57 25,98 5p 4D 0 -6d 2P %-% 
5125,765 8 21,43 23,85 3d' 2D-4p" 2P 0 a;2_If2 
5122,972 2 
5121,486 2 23,87 26,29 4d 2D-(3P 0) 6! [3}0 5/2-5/2 
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5096,851 1 23,62 26,05 5p 2D 0-6d 2D 5/2-5/2 
5095,845 2 23,62 26,05 5p 2P 0 -6d 2D 3/z-5/z 
5092,174 1 23,44 25,87 5p 4P 0 -6rl 4F 3/z-5/z 
5090,496 10 21,37 23,80 3d' 2D-4p" 2P 0 %-3/z 
5062,036 30 16,81 19,26 4s 4P-4p 4P 0 1/z-3/z 
5059,394 2 F• 

5042,416 1 22,77 25,23 4d 4D-6p 2D0 '/z-5/z 
5024,778 1 21,43 23,89 4p' 2P 0 -4d 2D 1/z-% 
5017,629 10 17,14 19,61 4s 2P-4p 4D0 3/z-3/2 
5017,160 20 18,66 21,13 3d 2JJ-4p' zpo 3/2-5/z 
5014,92 1 23,63 26,10 4d 2P-(3P2) 6/ [2] 0 3/z-5/z 
5009,334 30 16,75 19,22 4s 4P-4p 4P 0 3/z-5/z 

4996,782 2 22,95 25,43 4d 4F-(3P2) 5/ [5] 0 9/z-11/2 
4993,746 2 23,57 26,05 5p 4D 0-6d 2D 3/z-5/z 
4972,157 15 16,81 19,30 4s 4P-4p 4P 0 1/z-1/z 
4965,073 25 17,26 19,76 4s 2P-4p 2D 0 1/z-% 
4959,478 1 23,44 25,94 5p 4po_6d 4p %-5/z 

4955,111 7 21,67 24,18 3d' 2P-(3P2) 4/ [2] 0 1/z-3/z 
4952,924 2 17,14 19,64 4s 2P-4p 4D0 3/z-1/z 
4949,398 5 19,76 22,26 4p 2D0-3d" 2D 3/z-5/z 
4942,915 6 19,80 22,31 4p 2po_3d" 2D 1/z-3/z 
4936,083 3 18,62 21 ,13 :3d 2F-4p' 2F 0 5/z-5/z 

4933,206 25 16,75 19,26 4s 4P-4p 4P 0 3/z-3/z 
4914,309 2 21 ,3fl 23,87 4p' zpo_4d 2JJ 3/z-5/z 
4904,753 12 18,62 21,14 3d 2F-4p' 2F0 5/z-7/z 
4889,033 15 17,26 19,80 4s 2P-4p 2P 0 1/z-1/z 
4888,263 5 21,62 24,16 :3d' 2P-(3P2) 4/ [3] 0 3/z-5/z 

4882,233 10 21,67 24,21 3d' 2p_(3Pz) 4/ [i]o 1/z-3/z 
4879,860 30 17,14 19,68 4s 2P-4p 2D0 3/z-5/z 
4867 ,557 5 19,76 22,31 4p 2D0-3d" 2D 3/z-3/z 
4865,919 12 19,97 22,51 4p 4S0-5s 4P 3/z-5/z 
4856,156 1 21 ,62 24,18 3d' 2P-(3P2) 4/ [2] 0 3/z-3/z 

4847,815 25 16,75 19,30 4s 4P-4p 4P 0 3/z-1/z 
4806,017 35 16,64 19,22 4s 4P-4p 4P 0 5/z-5/z 
4792,090 6 19,68 22,26 4p 2D0-3d" 2D 5/z-Sfz 
4786,155 5 21,62 24,21 3d' 2P-(3P2) 4/ [1] 0 3/z-3/z 
4764,862 25 17,26 19,87 4s 2P-4p 2 P0 1/z-3/z 

4757 ,215 1 22,80 25,41 5s 2P-6p 28° 1/z-1/z 
4735,905 25 16,64 19,26 4s 4P-4p 4P 0 5/z-3/z 
4732,056 12 18,73 21,35 3d 2D-4p' 2P0 5/z-3/z 
4730,664 3 19,97 22,59 4p 2S0-5s 4P 1/z-3/z 
4726,859 25 17,14 19,76 4s 2P-4p 2D 0 3/z-3/z 

4721,594 12 19,97 22,59 4p 4S0-5s 4P 3/z-3/z 
4710,823 7 18,49 21,1:1 3d 2F-4p' 2F0 7/z-5/z 
4703,359 9 21,67 24,31 3d' 2P-(3P1) 4/ [2] 0 1/z-3/z 
4682,277 10 18,49 21,14 3d 2F-4p' 2F0 7/z-7/z 
4681 ,494 2 19,87 22,51 4p zpo_5s 4p 3/z-5/z 

4666,260 1 19,61 22,26 4p 4D 0-3d" 21J 3/z-5/z 
4657 ,893 25 17,14 19,80 4s 2P-4p 2 P0 3/z-1/z 
4637 ,23~3 12 18,45 21 '1 :3 4s' 2D-4p' zpo 5/z-5/2 
4614,10 1 21,62 24,31 3d' 2P-(3P1) 4/ [2] 0 3/z-3/z 
4611 ,24;) ') 21,62 24,31 3d' 2P-(3P1) 4/ [2] 0 3/z-5/z .. 
4609,560 25 18,45 21 ,14 4s' 2D-4p' zpo 5/z-7 /z 
4600,02 1 20,74 23,4-'1 4s" 2S-5p 4 P 0 1/z-a/z 
4598,760 10 18,66 21 ,:3S 3d 2D-4p' 2P 0 3/z-3/z 
4589,896 25 18,43 21 ,J:l 4s' 2D-4p' 2F0 3/z-5/z 
4587,895 3 17,26 19,97 4s 2P-4p 4S0 1/z--3fz 
4579,346 25 17,26 19,97 4s 2P-4p 2S0 1/z-1/z 
4572.894 2 19,97 22,68 4p 2S0-5s 4P 1/z-1/z 
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4564,415 7 19,97 22,68 4p 4S~-5s 4P 3/z-1/z 
4563,751 7 21,62 24,34 3d' 2P-(3P1) 4/ [3] 0 %-% 
4561,018 3 19,55 22,26 4p 4D0-3d" 2D 5/z-% 
4547,760 4 19,87 22,59 4p 2P0-5s 4P 3/z-3/z 
4545,045 25 17,14 19,87 4s 2P-4p 2P 0 3/z-3/z 
4543,871 3 19,97 22,70 4p 2S0-5s 2P 1/z-3/2 
4538,713 1 21,14 23,87 4p' 2F0-4d 2D 7/2-5/z 
4537,648 7 21,43 24,16 3d' 2D-(3P2) 4/ [3] 0 3/z-% 

4535,492 6 19,97 22,70 4p 4S 0-5s 2P 3/z-% 
4530,553 7 18,62 21,35 3d 2F-4p' 2P0 %-3/2 
4517,526 3 20,74 23,48 1s" zs-5p 4po 1/2-1/z 
4516,095 1 22,51 25,26 5s 4P-6p 2P0 5/z-% 
4509,957 2 21,43 24,18 3d' 2D-(3P2) 4/ [2] 0 3/z-% 
4503,08 1 19,76 22,51 4p 2D 0-5s 4P 3/z-% 
4502,931 7 21,43 24,18 3d' 2D-(3P2) 4/ [2] 0 %-% 
4498,543 7 21,62 24,38 3d' 2P-(3P 0) 4/ [3] 0 3/2-% 
4490,988 8 18,73 21,49 3d 2D-4p' 2D0 5/z-3/z 
4481,810 15 18,73 21,50 3d 2D-4p' 2D0 5/2-% 

4474,759 10 18,66 21,4:3 3d 2D-4p' 2P0 3/z-1/2 
4460,560 12 16,44 19,22 3d 4D-4p 4P0 3/2-% 
4458,885 1 23,08 25,86 4d 4P-(1D) 4/ [1)c 1/z-3/z 
4456,55 1 23,16 25,94 4d 2F-(1D) 4/ [3] 0 7/2-7/z 
4449,517 4 21,43 24,21 3d' 2D-(3P2) 4/ [1] 0 3/z-3/2 

4448,881 8 21,50 24,28 4p' 2D 0-5s' 2D 5/z-% 
4448,459 3 21,50 24,28 4p' 2D 0-5s' 2D 5/z-3/z 
4445,848 4 21,37 24,15 3d' 2D-(3Pz) 4/ [4)c 5/z-7/z 
4440,122 4 19,80 22,59 4p 2P0-5s 4P 1/z-3/2 
4439,878 4 21,49 24,28 4p' 2D 0-5s' 2D 3/z-5/z 

4439,463 7 21,49 24,28 4p' 2D 0 -5s' 2D 3/z-3/z 
4438,808 1 23,16 25,95 4d 2F-(1D) 4/ [4] 0 7/z-9/z 
4438,117 3 21,37 24,16 3d' 2D-(3P2) 4/ [3] 0 5/z-5/z 
4433,841 10 21,37 24,16 3rt' 2D-(3P2) 4/ [3] 0 5/z-7/2 
4431,004 15 16,42 19,22 3d 4D-4p 4P0 5/z-% 

4430,192 20 16,81 19,61 4s 4P-4p 4D0 1/z-3/2 
4426,005 25 16,75 19,55 4s 4P-4p 4D 0 3/z-5/2 
4420,912 12 111,46 19,26 :1d 4D-4p 4P0 1/2-3/2 
4412,905 3 18,33 21,14 3d 4P-4p' 2r 5/z-7/z 
4406,469 2 23,51 26,32 5p 4D0-7d 4F 5/2-7/2 

4404.903 ;-) 21,37 24,18 3d' 2D-(3P2) 4/ [21' 5/z-5/2 
4401;744 2 19,87 22,68 4p 2P0-5s 4P 3/z-1/z 
4400,988 20 16,41 19,22 3d 4fl-qp 4p0 7/2-5/2 
4400,099 18 16,44 19,26 3d 4D-4p 4P 0 3fz-a/2 
4394,622 3 19,97 22,79 4p 4S 0-4d 4D 3/z-5/2 

4386,962 1 23,62 26,44 '>p 2Do-7d 2F? 5/2-7/2 
4385,058 10 20,74 23,57 4s" 2S-5p 4D0 1/2-3/z 
4383,754 8 17,14 19,97 4s 2P-4p 4S0 3/2-3/2 
4382,934 3 23,48 26,31 5p 4D0-7d 4F 7/2-9/2 
4379,879 5 19,97 22,80 4p 2S 0-5s 2P 1/2-1/~ 

4379,667 20 16,81 19,64 4s 4P-4p 4D 0 1/z-1/z 
4379,226 3 19,76 22,59 4p 2D0--5s 4P 3/2-3/2 
4375,948 12 17,14 19,97 4s 2P-4p 2S0 3/2-1/2 
4374,857 () 19,87 22,70 4p zpo_5s 2p 3fz-a/~ 

4372,491 s 19,68 22,51 4p 2D 0-[JS 4P s;2_s/z 

4371,329 2(1 1!l,42 19,26 ::ld 4D-4p 4pc %-% 
4370,751 15 ·18,6() 21,49 3d 2D--'tr,' ~D" 3/z-3/2 
4367,829 10 20,74 23.:-i8 4s" 2S-:Sp ~pc lf2-lj~ 

4362,065 10 18,66 21;5o 3d 2D-4p' 2fl'- 3f2-5j~ 

4358,490 3 19,97 22,81 4p 4So--4c/ 4]) 3j2-3!~ 
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4352,204 15 16,46 19,30 3d 4D-4p 4P 0 1/2-1/2 
4348,063 50 16,64 19,49 4s 4P-4p 4D 0 ij2-7 /2 
4338,228 2 19,97 22,82 4p 4S 0-3d' 28 3/2-1/2 
4337,070 8 21,43 24,28 4p' 2P0 -5s' 2D 1j2-% 
4332,031 15 16,44 19,30 3d 4D-4p 4P0 %-1/2 
4331,199 25 16,75 19,61 4s 4P-4p 4D 0 %-% 4319,636 2 19,97 22,84 4p 4S 0-4d 4D? 3/2-1/2 
4309,236 9 20,74 23,62 4s" 2S-5p 2P 0 1j2-3fz 
4309,090 8 18,62 21,49 3d 2F-4p' 2D0 %-% 4300,650 12 18,62 21,50 3d 2F-4p' 2D0 5/2-% 
4300,449 2 21,43 24,31 3d' 2D-(3P1) 4/ [2] 0 %-% 4297,964 7 21,43 24,31 3d' 2D-(3P1) 4/ [2] 0 %-% 4286,343 2 23,40 26,29 5p 4P 0-1d 4D 5/2-7/2 
4282,896 12 16,75 19,64 4s 4P-4p 4D 0 %-1/2 
4279,909 2 

4277,524 20 18,45 21 ,35 4s' 2D-4p' 2P 0 5/2-3/2 
4275,158 8 19,80 22,70 4p 2po_5s 2p 1/2-3/2 
4267,730 3 20,74 23,65 4s" 2S-5p 4D 0 1/2-1/2 
4267,490 3 19,61 22,51 4p 4D 0-5s 4P %-5/2 
4266,528 25 16,64 19,55 4s 4P-4p 4D• 5/2-5/2 
4256,663 1 21,43 24,34 3d' 2D-(3P1) 4/ [3] 0 3/2-5/2 
4255,600 4 19,68 22,59 4p 2D 0-5s 4P %.-3/2 
4243,640 2 19,87 22,79 4p 2P0-4d 4D 3j2-% 
4237,223 12 18,43 21,35 4s' 2D-4p' 2P 0 8!2-3/2 
4229,872 8 20,74 23,67 4s" 2S-5p 28° 1!2-1/2 
4228,162 20 16,75 19,68 4s 4P-4p 2D0 %-% 4226,988 10 21,35 24,28 4p' 2P0-5s' 2D 3/2-% 
4226,607 5 21,35 24,28 4p' 2P0-5s' 2D 3/2-% 
4222,640 10 19,87 22,80 4p 2po_5s 2p %-1/2 
4218,667 11 19,76 22,70 4p 2D 0-5s 2P 3j2-% 
4217,433 9 20,74 23,68 4s" 2S-5p 2D0 1!2-3/2 
4214,854 2 23,16 26,10 4d 2F-(3P2) 6/ [5] 0 7/2-% 
4210,950 1 21,37 24,31 3d' 2D-(3P1) 4/ [2] 0 5j2-% 
4209,944 1 19,87 22,81 4p 2P 0-4d 4D %-% 4203,410 11 21,37 24,31 3d' 2D-(3P1) 4/ [4] 0 %-7/2 
4201,971 12 16,81 19,76 4s 4 P-4p 2D0 1/2-3/~ 
4201,551 4 19,64 22,59 4p 4D 0-5s 4P 1/2-3/2 
4199,892 6 21,43 24,38 3d' 2D-(3P0) 4/ [3] 0 3/2-5/2 
4189,653 10 20,74 2:1,70 4s" 28-5p 48° 1!2-3/2 
4179,302 12 19,55 22,51 4p 4D 0-5s 4P %-5/2 
4178,371 12 16,64 19,61 4s 4P-4p 4D 0 5/2-3/2 
4168,967 4 21,37 24,34 3d' 2D-(3P1) 4/ [3] 0 %-5/2 
4156,090 12 19,61 22,59 4p 4D 0-5s 4P %-% 4147 ,377 2 16,81 19,80 4s 4P-4p 2P 0 1/2-1/2 
4144,240 1 23,67 26,66 5p 2S0-5s" 28 1/2-1/2 
4131,730 15 18,43 21,43 4s' 2D-4p' 2P0 3j2_1/2 
4129,693 4 19,80 22,80 4p 2po_5s 2p 1/2-1/2 
4128,643 9 18,49 21,50 3d 2F-4p' 2D0 7J2-5j2 
4124,058 1 19,26 22,26 4p 4P 0-3d" 2D %-% 4116,377 6 21,37 24,38 3d' 2D-(3P0) 4/ [3] 0 %-7/2 
4114,487 2 21,37 24,38 3d' 2D-(3P0) 4/ [3] 0 5J2-5/2 
4112,819 8 16,75 19,76 4s 4P-4p 2D0 3j2-% 
4103,913 20 { 19,49 22,51 4p 4D 0-5s 4P 7/2-5/2 

19,68 22,70 4p 2 D0-5s 2P 6/2-3/2 
4099,458 2 19,80 22,82 4p 2P0 -3d' 2S 1/2-1/2 
4097,190 1 22,84 25,86 4d 4D-(1D) 4/ [ 1] o 1f2-lj% 
4097 ,138 3 22,84 25,86 4d 4D-(1D) 4/ [ 1] o 1/2-3/2 
4082 ,:39:{' 15 16,64 19,68 4s 4P-4p 2D0 5/2-5/2 
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4080,686 4 22,82 25,86 3d' 2S-(1D) 4/ [1] 0 1 /z-1/z 
4080,645 6 22,82 25,86 3d' 2S-(1D) 4/ [1} 0 1 /z-3/z 
4079,582 12 18,45 21,49 4s' 2D-4p' 2D 0 5/z-3/z 
4076,939 9 19,76 22,80 4p 2D 0 -5s 2P 3/z-1/z 
4076,638 12 19,64 22,68 4p 4D 0 -5s 4P 1/z-1/z 
4072,385 12 19,55 22,59 4p 4D-5s 4P Sfz-3/z 
4072,006 25 18,45 21,50 4s' 2D-4p' 2D 0 5/z-5/z 
4070,789 2 23,62 26,66 5p 2P0 -5s" 2S 3/z-1/z 
4065,113 4 19,76 22,81 4p 2D 0 -4d 4D 3/z-3/z 
4057,672 1 16,81 19,87 4s 4P-4p 2P 0 1/z-3/z 
4053,540 1 19,64 22,70 4p 4D 0 -5s 2P 1/z-3/z 
4052,923 12 20,74 23,80 4s" 2S-4p" 2P0 1/z-Sfz 
4047,4.80 1 ~9,76 22,82 4p 2D 0 -3d' 28 3fz-'1/z 
4045,677 2 18,29 21,35 3d 4P-4p' 2P0 3/z-3/z 
4042,896 15 18,43 21,49 4s' 2D-4p' 2D 0 3/z-3/z 
4042,190 3 18,06 21,13 3d 2P-4p' 2F0 3/z- 5/z 
4038,807 15 16,42 19,49 3d 4D-4p 4D 0 5/z-7 /z 
4035,459 12 18,43 21,50 4s' 2D-4p' 2D0 %-% 
4033,818 12 19,61 22,68 4p 4D 0 -5s 4P 3/z-1/z 
4031,378 2 19,76 22,84 4p 2D 0 -4d 4D 3/z-1/z 
4019,843 2 23,58 26,66 5p 2P0 -5s" 28 1/z-1/z 
4013,858 25 16,41 19,49 3d 4D-4p 4D0 7/z-7/z 
4011,202 6 19,61 22,70 4p 4D 0 -5s 2P 3/z-3/z 
4007,632 2 19,68 22,77 4p 2D 0-4d 4D 5/z-7 /z 
4005,362 2 23,57 26,66 5p 4D 0 -5s" 2S 3/z-1/z 
4001,135 1 18,25 21,35 3d 4P-4p' 2P 0 1/z-3/z 
3999,248 1 22,31 25,41 3d" 2D-6p 28° 3/z-1/z 
3994,789 10 { 20,74 23,85 4s" 2S-4p" 2P 0 1/z-1/z 

19,97 23,07 4p 4S 0-4d 4F? 3/z-% 
3992,053 12 16,44 19,55 3d 4D-4p 4D 0 3fz-% 
3988,158 9 19,68 22,79 4p 2D 0 -4d 4D %-% 
3979,356 12 19,97 23,08 4p 4S 0 -4d 4P 3/z-1/z 
3974,753 9 16,64 19,76 4s 4P-4p 2D 0 Sfz-3/z 
3974,478 10 16,75 19,87 4s 4P-4p 2P 0 3/z-3/z 
3968,360 20 16,42 19,55 3d 4D-4p 4D 0 5/z-5/z 
3958,382 6 19,68 22,81 4p 2D 0 -4d 4D "/z-3fz 
39.'i2 ,729 9 19,97 23,10 4p 4S 0 -4d 4F 3/z-3/z 
3946,096 12 21,14 24,28 4p' 2F0-5s' 2D 7 /z-5/z 
3944,272 15 16,41 19,55 3d 4D-4p 4D 0 7/z-5/z 
3938,843 1 19,97 23,12 4p 2S 0-4d 4P 1/z- 3/z 
3935,275 1 22,26 25,41 3d" 2D-(3P2 ) 5j [3] 0 5/z-7 /z 
3933,17 2 19,55 22,70 4p 4D 0-5s 2P 6/z-% 
3932,548 15 19,97 23,12 4p 4S 0 -4d 4P 3/z-3/z 
3931,235 12 16,46 19,61 3d 4D-4p 4D 0 1/z-% 
3928,629 25 16,81 19,97 4s 4P-4p 48° 1/z-3/z 
3926,03 7 21,13 24,28 4p' 2F0 -5s' 2D 5/z- 5/z 
3925,722 10 21 ,13 24,28 4p' 2F0 -5s' 2D 5/z-3/z 
3923,556 1 23,48 26,64 5p 4D 0 -8d 4F 7 /z- 9/z 
3922,528 1 19,64 22,80 4p 4D 0 -5s 2P 1/z-1/z 
3922,359 2 16,81 19,97 4s 4P-4p 28° 1/z-1 /z 
3917,766 4 18,33 21,50 3d 4P-4p' 2D 0 Sfz-5/z 
3914,768 12 16,44 19,61 3d 4D-4p 4D 0 3/z-3/z 
3911,572 10 19,64 28,81 4p 4D 0-4d 4D 1/z-3/z 
3900,624 11 19,61 22,79 4p 4D 0-4d 4D 3/z-5/z 
3895,250 1 19,64 22,82 4p 4D 0 -3d' 28 1/z-1/z 
3891 ,984 15 16,42 19,61 3d 4D--4p 4D 0 %-3/2 
3891 ,400 12 16,46 19,64 3d 4D-4p 4D0 1/z-1/z 
3880,335 6 19,64 22,84 4p 4D 0-4d 4D 1/z-1/z 
3875,264 12 16,44 19,64 3d 4D-4p 4D 0 3/z-1 /z 
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3872,143 11 19,61 22,81 4p 4D 0-4d 4D 3/2-% 
3869,614 2 19,87 23,07 4p 2P0-4d 4F ~/2-% 
3868,524 20 19,97 23,17 4p 4S0-4d 4P %-5/3 
3861,348 3 18,29 21,50 3d 4P-4p' 2D 0 3/2-% 
3856,127 1 19,61 22,82 4p 4D 0-3d' 2S 3/2-1/2 
3855,160 4 19,87 23,08 4p 2P 0-4d 4P 3/2-1/2 
3850,578 30 16,75 19,97 4s 4P-4p 48° 3/2-3/2 
3846,860 2 
3845,406 '10 16,64 19,87 4s 4P-4p 2P 0 5/2-% 
3844,735 9 19,55 22,77 4p4fl 0-4d 4D %-7/2 
3844,565 4 16,75 19,97 4s 4P-4p 28° 3/2-1/2 
3841,518 6 19,61 22,84 4p 4D 0-4d 4D %-1/2 
3838,239 1 23,40 26,63 5p 4P 0-8d 4D %-7/2 
3830,515 4 21,49 24,73 4p' 2D 0-4d' 2p %-1/2 
3830,390 10 16,44 19,68 3d 4D-4p 2D 0 3/2-5/3 
3830,165 1 19,87 23,10 4p 2P 0-4d 4F %-3/2 
3826,807 12 19,55 27,79 4p 4D 0-4d 4D %-% 
3825,676 8 21,50 24,74 4p' 2D 0-4d' 2P 5/2-3/2 
3823,254 3 20,27 23,51 3d' 2F-5p 4D 0 7/2-% 
3819,017 5 21,49 24,74 4p' 2D 0-4d' 2P 3/2-3/2 
3811,212 2 19,87 23,12 4p 2P 0-4d 4P 3/2-% 
3809,456 15 19,26 22,51 4p 4po_5s 4p %-% 
3808,577 11 16,42 19,68 3d 4D-4p 2D0 %-% 3803,172 10 21,50 24,76 4p' 2D 0-4d' 2D %-5/z 
3799,381 10 19,55 22,81 4p 4D0-4d 4D %-3/2 
3796,599 8 21,49 24,76 4p' 2D 0-4d' 2D 3f2-5/2 
3793,226 1 20,24 23,51 3d' 2F-5p 4D 0 %-5/2 
3786,383 12 16,41 19,68 3d 4D-4p 2D0 7/2-5/2 
3780,841 25 19,49 22,77 4p 4D 0-4d 4D 7/2-7/2 
3777 ,529 2 19,80 23,08 4p 2P 0-4d 4P 1/2-1/2 
3774,522 4 21,50 24,78 4p' 2D 0-5d 4D %-7/2 
3770,516 10 19,30 22,59 4p 4P 0-5s 4P 1/2-3/2 
3766,118 11 18,06 21,35 3d 2P-4p 1 2P 0 %-% 3765,269 20 19,22 22,51 4p 4P 0-5s 4 P %-% 
3763,504 12 19,49 22,79 4p 4D 0-4d 4D 7/2-5/2 
3763,111 2 21,50 24,79 4p' 2D 0 -5d 4D %-5/2 
3756,671 4 21,49 24,79 4p' 2D 0-5d 4D 3/2-5/2 
3754,052 6 2'1,43 24,73 4p' 2po_4Ci' 2p 1/2-1/2 
3753,521 9 { 19,80 23,10 4p 2P 0-4d 4F 1/2-3/2 

21,49 24,79 4p' 2D 0 -4d' 2D 3/2-3/z 
3751,330 1 22,79 26,09 4d 4D-(3P2) 6j [4] 0 %-7/2 
3751,047 2 19,87 23,17 4p 2P0 -4d 4P 3J2-5J2 
3750,485 5 16,46 19,76 3d 4D-4p 2D0 1/z-3/2 
3746,915 5 19,76 23,07 4p 2D 0-4d 4F 3/2-% 
3746,452 6 21,49 24,80 4p' 2D 0-6s 2P %-3/2 
3744,274 1 22,31 25,62 3d" 2fl-(3P0) 5/ [3] 0 3/z-% 
3737 ,893 15 21,50 24,81 4p' 2D 0 -4d' 2F 5/2-7/2 
3735,495 6 { 21,49 24,81 4p' 2D 0 -6s 4P? 3/2-1/2 

16,44 19,76 3d 4D-4p 2D 0 3/2-% 
3729,310 30 16,64 19,97 4s 4P-4p 48° 5/2-3/2 
3724,521 8 21,50 24,82 4p' 2D 0 -4d' 2F %-5/2 
3720,428 9 19,26 22,59 4p 4P 0-5s 4P %-3/2 
3718,208 12 21,49 24,82 4p' 2D 0 -4d' 2F 3/2-5/2 
3717,174 10 19,68 23,01 4p 2D 0 -4d 4F 5/2-7/2 
3714,737 6 16,42 19,76 3d 4[)-4p 2D 0 5/2-3/z 
3713,019 2 21,35 24,69 4p' zpo_6s 4p 3/2-3/2 
3709,918 6 19,76 23,10 4p 2D 0-4d 4F 3/2-3/2 
3706,937 5 16,46 19,80 3d 4D-4p 2 P 0 1/2-1/2 
3703,550 1 23,16 25,51 4d 2F-(3P2)7/ [5] 0 '/2-9/2 
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3702,005 2 20,27 23,62 3d' 2F-5p 2D0 7/2-% 
3694,643 2 21,49 24,84 4p' 2D0-5d 4D 3/2-1/2 
3692,126 1 19,76 23,1.2 4p 2D0 -4d 4P 3/2-3/2 
3682,547 7 18,06 21,43 3d 2P-4p' 2P 0 3/2-1/2 
:3680,064 9 21,43 24,79 4p' 2P 0-4d' 2D 1/2-% 
3678,274 10 19,22 22,59 4p 4P0-5s 4P 6/2-3/2 
3673,266 5 21,43 24,80 4p' 2po_6s 2p 1/2-% 
3671,005 4 21,35 24,73 4p' 2po_4d' 2p 3/2-1/2 
:~669,605 9 19,30 22,68 4p 4P0-5s 4P 1/2-1/2 
3660,439 10 21,35 24,74 4p' 2p0_4d' 2p 3/2-3/2 
3657,218 2 21,43 24,81 4p' 2P0-5d 4D 1/2-3/2 
3656,051 10 19,68 23,07 4p 2D0-4d 4F %-% 
3655,281 12 19,87 23,26 4p 2P 0-4d 2F 3/2-6/2 

3650,891 7 19,30 22,70 4p 4po_5s 2p 1/2-3/2 
3639,830 12 21,35 24,76 4p' 2P0-4d' 2D 3/2-% 
3637,031 10 21,50 24,90 4p' 2D0-5d 4F 6/2-7/2 
3635,636 3 19,76 23,17 4p 2D 0 -4d 4P 3/2-5/2 
3634,814 7 19,94 21,35 3d 2P-4p' 2P 0 1/2-Sfz 
3623,444 2 21,43 24,84 4p' 2P0-5d 4D 1/2-1/2 
3622,140 12 19,26 22,68 4p 4P0-5s 4P 3/2-1/2 
3621,012 3 16,44 19,87 3d 4D-4p 2P0 3/2-3/2 
3620,807 3 19,68 23,10 4p 2D 0 -4d 4F 6/2-Sfz 
3611,812 5 18,06 21,49 3d 2P-4p' 2D0 %-3/2 

3611,365 1 21,49 24,92 4p' 2D 0-5d 4P Sfz-1/2 
3607,401 2 20,24 23,68 3d' 2F-5p 2D 0 %-3/2 
3605,883 12 18,06 21,50 3d 2P-4p' 2D 0 3/2-5/2 

3603,905 4 { 19,26 22,70 4p 4po_5s 2p 3/2-3/2 
19,68 23,12 4p 2D 0-4d 4P %-% 

3603,462 4 19,64 23,08 4p 4D 0-4d 4P 1/2-1/2 

3601,512 4 16,42 19,87 3d 4D-4p 2P0 %-3/2 
3600,219 3 21,35 24,79 4p' 2P 0-4d' 2D %-3/2 
3588,448 30 19,49 22,95 4p 4D 0 -4d 4F 7/2-9/2 
3582,362 20 19,61 23,07 4p 4D 0-4d 4F 3/2-6/2 
3581,608 18 19,64 23,10 4p 4D 0-4d 4F 1/2-3/2 

3578,357 5 21,35 24,81 4p' 2P0 -5d 4D %-3/2 
3576,611 25 19,55 23,01 4p 4D 0 -4d 4F %-7/2 
3575,761 1 21,50 24,96 4p' 2D 0 -5d 4F %-6/2 
3570,746 1 21,49 24,96 4p' 2D0 -5d 4P s;2_s;2 

3569,940 3 { 19,61 23,08 4p 4D 0-4d 4P 3/2-1/2 
21,49 24,96 4p' 2D 0 -5d 4F 3/2-% 

3565,033 12 19,64 23,12 4p 4D 0-4d 4P 1/2-3/2 
3564,33 7 19,22 22,70 4p 4po_5s 2p 5/2-3/2 
3562,194 7 21,14 24,62 4p' 2F0 -4d' 2G 7/2-7/2 
3561,031 20 21,14 24,62 4p' 2F0-4d' 2G 7/2-% 
3559,508 25 19,68 23,16 4p 2D 0-4d 2F 6/2-7/2 

3556,906 7 17,94 21,43 3d 2P-4p' 2P 0 1/2-1/2 
3550,030 5 19,68 23,17 4p 2D 0 -4d 4P 6/2-6/2 
3548,519 15 19,61 23,10 4p 4D 0-4d 4F Sfz-3/2 
3545,842 18 21,13 24,62 4p' 2F0-4d' 2G 5/2-7/2 
3545,597 18 19,76 23,26 4p 2D 0-4d 2F 3/2-5/2 

3543,149 7 21,50 24,99 4p' 2D 0-5d 2F %-7/2 
3535,319 18 19,30 22,81 4p 4P0-4d 4D 1/2-3/2 
3532,233 1 19,61 23,12 4p 4D0-4d 4P %-3/2 
3531,178 2 16,46 19,97 3d 4D-4p 48° 1/2-3/2 
3521,977 4 19,30 22,82 4p 4P0-3d' 28 1/2-1/2 

3521,555 1 21,50 25,02 4p' 2D0-5d 4P %-% 
3521,263 12 19,49 23,01 4p 4D0-4d 4F 7/2-7/2 
3519,996 15 19.55 23,07 4p 4D0-4d 4F 5/2-6/2 
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3517,894 6 16,44 19,97 3d 4D-4p 48° 3J2_3,'1. 
3514,388 20 19,26 22,79 4p 4P"-4d 4D %-5/2 
3509,783 10 19,30 22,84 4p 4P 0-4d 4D 1J2_1,2 
3499,481 7 16,42 19,97 3d 4D-4p 4S0 5j2_3f'l. 
3495,775 1 21,62 25,17 3d' 2P-5p' 2P0 3/2-3/2 
3491,538 25 19,22 22,77 4p 4P 0 -4d 4D %-7/2 
3491,243 20 19,26 22,81 4p 4P 0-4d 4D 3/2-3/'1. 
3490,884 8 17,94 21,49 3d 2P-4p' 2D0 1J2-% 
3488,188 1 22,31 25,86 3d" 2D-(1 D) 4/ [f)Q %-1/2 
3487,318 3 19,55 23,10 4p 4D 0 -4d 4F 5fz-3J'!. 
3480,511 9 19,61 23,17 4p 4D 0-4d 4P 3/2-% 
3478,236 5 19,26 22,82 4p 4P 0-3d' 28 3,2_1,2 
3476,749 20 19,22 22,79 4p 4P0 -4d 4D 5,2_5,2 
3471,600 3 19,55 23,12 4p 4D 0-4d 4P Ofz-3/2 
3470,264 4 21,49 25,06 4p' 2D 0 -5d 2F 3/2-5/2 
3466,343 8 { 19,49 23,07 4p 4D 0 -4d 4F 7/2-%. 

19,26 22,84 4p 4P 0-4d 4D 3,2_1,2 
3465,787 4 19,97 23,55 4p 2S0-4d 2P 1,2_1,2 
3464,132 10 19,68 23,26 4p 2D0-4d 2F %-% 
3454,098 12 19,22 22,81 4p 4P 0-4d 4D %-3/2 
3448,281 1 22,31 25,90 3d" 2D-(1D) 4/ [2) 0 3,2_3,2 
3447,290 1 22,26 25,86 3d" 2D-(1D) 4/ [1) 0 %-3/2 
3439,094 1 23,55 27,15 4d 2P-(ID) 5/ [2) 0 1,2_3,2 
3435,773 1 21,67 25,28 3d' 2P-6p 48° 1/2-3/2 
3433,369 1 23,16 26,77 4d 2F-(3P2~ 8/ [5] 0 %-% 
3432,585 3 21,13 24,74 4p' 2F0-4d' P %-3/2 
3431,737 2 21,35 24,96 4p' zpo_5d 4p 3/2-3/2 
3430,990 3 21,35 24,96 4p' 2P 0-5d 4F %-5/2 
3430,417 9 19,55 23,16 4p 4D 0-4d 2F %-?fa 
3429,617 7 21,14 24,76 4p' 2F0-4d' 2D 1/2-%. 
3421,615 8 19,55 23,17 4p 4D0-4d 4P %-5/2 
3416,560 1 23,01 26,64 4d 4F-(3P1) 7/ [4] 0 7/2-9/2 
3414,462 4 21,13 24,76 4p' 2F0-4d' 2D %-5/2 
3409,699 2 22,31 25,94 3d" 2D-(ID) 4/ [3)0 3/2-5/2 
3409,413 1 22,26 25,90 3d" 2D-(3P2) 7p [2) 0 %-5/2 
3408,612 2 22,26 25,90 3d" 2D-(1D) 4/ [2) 0 5,2_5,2 
3406,298 3 21,14 24,78 4p' 2r-5d 4D 7/2-7/2 
3397,900 5 19,61 23,26 4p 4D 0-4d 2F 3/2-5/2 
3397,608 1 21,43 25,07 ·3d' 2D-6p 4P 0 3f2-3J'J. 
3397,002 1 21,14 24,79 4p' 2F 0-5d 4D 7/2-% 
3388,533 10 19,97 23,63 4p 2S0-4d 2P 1,2_3,2 
338:3,865 1 19,97 23,63 4p 4S0-4d 2P 3,2_3,2 
3382,133 3 21,13 24,79 4p' 2r-5d'D %-% 
3381,063 1 21,35 25,02 4p' 2po_5d 4p 3,2_5,2 
3379,577 4 21,13 24,79 4p' 2r-4d' 2D 5/2-3/2 
3379,458 4 19,49 23,16 4p 4D 0-4d 2F 7/2-7/2 
3378,442 1 21,43 25,10 3d' 2D-6p 4P 0 3,2_1,2 
3376,443 12 21,14 24,81 4p' 2F0-4d' 2F 7/2-7/a 
3373,842 3 21,13 24,80 4p' 2r-6s 2P %-3/2 
3370,925 8 { 22,26 25,94 3d" 2D-(1D) 4/ [3 ]< 5,2_7,2 

19,49 23,17 4p 4D 0 -4d 4P 7,2_5(2 
3366,586 6 19,87 23,55 4p zpo_4d 2p 3,2_1,2 
3365,536 8 21,14 24,82 4p' 2F0-4d' 2F 1 ,2_5,2 
3364,362 2 21,43 25,11 3d' 2D-6p 4D 0 3[2_5,2 
3363,300 2 21,62 25,31 3d' 2P-5p' 2D0 3/2-5/2 
3361,752 6 21,13 24,81 4p' 2F0-4d' 2F 5,2_7,2 
3350,933 ·12 21,13 24,82 4p' 2F0-4d' 2F %-% 
3347,694 '1 21,14 24,84 4p' 2r-5d 4F 7 ,2_9,2 
3341,746 6 19,55 23,26 4p 4D 0-4d 2F 5/<J-fl/2 
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3341,507 3 21,37 25,07 3d' 2D-6p 4P0 5/2-3/2 
3338,828 5 21,35 25,06 4p' 2P 0-5d 2F 3/2-% 
3337,116 2 22,79 26,50 4d 4D-(3P2) 7/ [4) 0 %-7/2 
3324,228 2 22,77 26,50 4d 4D-(3P2) 7/ {4]0 7/2-% 
3320,375 2 21,67 25,41 3d' 2P-6p 28° 1/2-1/z 
3317,825 3 21,37 25,10 3d' 2D-6p 4D0 5/2-3/z 
3312,936 3 
3309,343 5 21,37 25,11 3d' 2D-6p 4D0 %-% 
3307,229 9 19,80 23,55 4p 2po_4d 2p 1/2-1/2 
3306,445 5 21,67 25,42 3d' 2P-(3P2) 5/ [2) 0 1/2-3/2 
3298,418 2 23,01 26,77 4d 4F-(3P2) 8/ [5) 0 7/2-% 
3297 ,020 2 21,43 25,19 3d' 2D-5p' 2F0 3/2-5/2 
3293,921 9 21,14 24,90 4p' 2F0-5d 4F 7/2-7/2 
3293,641 10 19,87 23,63 4p 2po_4d 2p %-3/2 
3291,441 6 21,67 .25,44 3d' 2P-(3P2) 5/ [1] 0 1/2-3/2 
3281,703 12 19,30 23,08 4p 4P 0-4d 4P 1/2-1/2 
3279,937 4 21,13 24,90 4p' 2F0-5d 4F 5/2-7/2 
3276,085 3 21,43 25,21 3d' 2D-6p 2D0 3/2-3/z 
3275,639 4 21,62 25,41 3d' 2P-6p 2S0 3/2-1/2 
3273,316 6 19,7(i 23,55 4p 2D0-4d 2P 3/2-1/2 
3270,474 5 21,62 25,41 4d' 2P-(3P2) 5/ [3] 0 3/2-% 
3268,987 5 19,22 23,01 4p'P0 -4d 4F %-7/2 
3263,572 12 19,30 23,10 4p 4P 0-4d 4F 1/2-3/2 
3262,083 2 21,62 25,42 3d' 2P-(3P2) 5/ [2]0 %-3/2 
3259,656 6 21,62 25,42 3d' 2P-(3P2) 5/ [2]" 3/2-5/2 
3258,894 2 17,69 21,50 3d 4F-4p' 2D 0 7/z-5/2 
3253,918 3 19,26 23,07 4p 4P0-4d 4F 3/2-% 
3249,801 15 19,30 23,12 4p 4P 0-4d 4P 1/2-3/2 
3247,481 3 21,62 25,44 3d' 2P-(3P2) 5/ [1) 0 %-3/2 
3243,689 14 19,26 23,08 4p 4P0-4d 4P 3/2-1/2 
3241,708 2 22,95 26,77 4d 4F-(3P2) 8/ [5)0 9/2-11/2 
3236,809 6 19,80 23,63 4p 2P 0-4d 2P 1/2-3/2 
3235,175 3 21,43 25,26 3d' 2D-6p 2P0 3/2-3/2 
3230,680 2 21,13 24,96 4p' 2r-5d 4P %-3/2 
3230,021 4 21,13 24,96 4p' 2r-5d 4F %-5/2 
3225,973 6 19,26 23,10 4p 4P 0-4d 4F 3/2-3/2 
3222,393 6 21,50 25,34 4p' 2D 0-5d 2D 5/2-3/2 
3221,625 7 19,22 23,07 4p 4P0-4d 4F 5/z-Sfz 
3217,669 5 21,49 25,34 4p' 2D 0-5d 2D 3/z-3/z 
3216,729 8 21,14 24,99 4p' 2F0-5d 2F 7/2-7/2 
3215,688 3 21,43 25,28 3d' 2D-6p 48° 3/2-3/2 
3212,516 9 19,26 23,12 4p 4P 0-4d 4P. 3/2-3/2 
3207,655 2 21,37 25,23 3d' 2D-6p 2D0 %-6/2 
3207,577 4 21,49 25,36 4p' 2D 0-5d 2 P 3/2-1/2 
3204,996 8 21,50 25,36 4p' 2D 0-5d 2D %-5/2 

3204,318 9 19,76 23,63 4p 2D 0-4d 2P 3/2-3/2 
3203,392 3 21,13 24,99 4p' 2r-5d 2F 5/2-7/2 
3198,920 2 21,14 25,02 4p' 2F0-5d 4P 7/2-% 
3195,752 5 21,67 25,55 3d' 2P-(3P1) 5/ [2) 0 1/2-3/2 
3195,574 2 21,43 25,31 3d' 2D-5p' zno 3,2_3,2 

3194,598 4 20,27 24,15 3d' 2F-(3P2) 4/ [4) 0 7/2-% 
3194,229 9 19,22 23,10 4p 4P0-4d 4F 5/2-% 
3193,512 1 21,43 25,31 3d' 2D-5p' zno %-5/2 
3192,363 3 20,27 24,15 3d' 2F-(SP2) 4/ [4JD 7/2-7/z 
3188,369 1 20,27 24,16 3d' 2F-(SP2) 4/ [3) 0 7 /2-Sfz 

3186,169 5 20,27 24,16 3d' 2F-(3P2) 4/ [3JD 7/2-7/2 

a185,734 3 21,13 25,02 4p' 2r-5d 4P 5/2-5/2 
3181,038 12 19,22 23,12 4p 4po_'5d4P 5/2-Sfz 
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3172,855 3 19,97 23,87 '.p 4S0-4rl 2D 3/2-~/2 
3171,403 3 20,24 24,15 :~d' 2F-(3P2) 4/ [4]c 5fz-7J~ 

3169,667 15 19,26 23,17 'lp 4po_4d 4p ~/z-5/2 
3167,464 3 20,~4 24,16 :~d' 2F-(3P2) 4j [3] 0 ;,/2-5/z 
3165,288 6 20,24 24,16 3d' 2F-(3P2) 4/ l3r 5/2-7/z 
3163,535 2 21,43 25,34 4p' 2 l' 0-5d 2D lfz-3/z 
3161,456 8 20,27 24,19 :lrt' 2F-(3P2) 1f [5] 0 7 /2-9/~ 

3161,369 7 19,97 23,89 4p 2S0 -4d 2D 1J2-% 
3154,289 2 21,62 25,55 :3d' 2P-(3P,) 5/ [2]c 3J2-3J2 
3153,782 4 21,43 25,36 ·lp' 2po_5d 2p 1J2-lj2 
3152,613 3 21,62 25,55 :~d' 2P-(3P,) 5/ [2] 0 3/2-% 
3150,510 4 20,24 24,18 3d' 2F-(3P2) 4/ [2)c 5/2-% 
3148,202 5 21,13 25,06 !1p' 2F0-5d 2F 5/2-5/2 
3146,422 4 19,22 23,16 4p 4P 0 -4d 2F %-7/2 
3145,900 2 21,37 25,31 3d' 2D-5p' 2D0 5J2-% 
3143,891 3 21,37 25,31 3d' 2D-5p' 2D0 5/2-5/2 
3140,963 2 21,50 25,44 4p' 2D0-5d 2P 5/2-% 
3139,257 4 21,62 25,57 3d' 2P-(aP,) 5/ [3]c 3/2-5/2 
3139,015 12 19,22 23,17 4p 4P 0-4d 4P 5/2-5/2 
3137 ,629 3 19,68 23,63 4p 2D0-4d 2P 5/2-3/2 
3136,481 3 21,49 25,44 4p' 2D 0 -5d 2P 3/2- 3/2 
3124,268 1 20,24 24,21 3d' 2F-(3P:) 4t r1r 5/z-3/2 
3114,378 3 21,43 25,41 3d' 2D-6p 28° 3/2-1/2 
3109,711 4 21,43 25,41 3d' 2D-(3P2) 5/ [3r 3fz-5/2 
3108,801 2 17,14 21,13 4s 2P-4p' 2F0 3/2-% 
3104,359 5 21,35 25,34 4p' 2P 0 -5d 2D 3/2-3/2 
3102,953 1 22,77 26,77 4d 4D-(3P2) 8/ [4] 0 7 /z-v/2 
3102,585 4 21,62 25,62 3d' 2P-(3Po) 5/ [3)c %-% 
3101 ,004 2 19,26 23,26 4p 4P 0-4d 2F %-5/2 
3099,923 5 21,43 25,42 3d' 2D-(3P2) 5/ [2) 0 3/2-5/2 
3094,960 4 21,35 25,36 4p' 2po_5d 2p a;2_1f2 
3093,403 10 19,87 23,87 4p 2P 0-4d 2D a;2_5/z 
3088,910 3 21,43 25,44 3d' 2D-(3 P2) 5j [1)c 3/2-3/2 
3088,209 7 21,35 25,36 4p' 2P 0-5d 2D 3J2-5J2 
3085,026 5 21,43 25,44 4p' 2po_5d 2p 1J2-3J2 
3083,193 1 19,61 23,63 4p 4D0-4d 2P 3/2-3/2 
3082,979 5 21,43 25,45 4p' 2P 0-4d' 2 S 1/2-1/2 

3066,889 6 20,27 24,31 3d' 2F-(3P,) 4/ [4)c 7 /z-9/2 
3065,120 3 21,37 25,41 3d' 2D-(3P2) 5/ [4)c Sfz-7 /2 
3062,643 3 21,37 25,41 3d' 2D-(3P2) 5/ [3) 0 5/z-5/2 
3060,909 8 21,37 25,41 3d' 2D-(3P2) 5/ [3) 0 5/z-7 /2 
3053,151 5 21,37 25,42 3d' 2D-(3P2) 5/ (2] 0 "12-% 
3050,043 1 20,24 24,31 3d' 2F-(3P1) 4/ [2]' 5/z-3/z 
3048,784 2 20,24 24,31 3d' 2F-(3P1) 4/ [2j< 5/z- 5/2 
3048,021 2 20,27 24,34 3d' 2F-(3P1) 4/ [3) 0 7J2-7J2 
3046,079 5 20,24 24,31 3d' 2F-(3P!) 4/ [4]" 5/2-7/2 
3042,463 1 21,37 25,44 3d' 2D-ePz) 3/ 11 Jc 5j2_3/2 

3036,887 2 19,55 23,63 4p 4D0-4d 2P 5/2-3/2 
3033,510 10 17,26 21,35 4s 2P-4p' 2P 0 1/2-3/z 
3028,914 8 r 19,80 23,89 4p 2po_l!d 21J 112-3/2 

\ 20,24 24,34 3d' 2F-(3P1) 4/ [3)' 5/z-7 /z 
3028,721 3 21,35 25,44 4p' 2P 0 -5d ~P 3/z-3/2 
3026,745 5 21,35 25,45 4p' 2P 0-4d' 2S %-1/z 
3014,481 6 19,76 23,87 ~p 21JO-'Id 2]) a;2_s;2 
3004,486 2 21,43 25,55 :;ct' 2D-eP,) 5/ [2] 0 3/2-3/2 
3002,961 6 21,43 25,55 3d' 2D-(3P,) 5/ [2Jc %-5/2 
3000,442 9 19,76 23,89 4p 2D 0 --'td 2D 3J2-3J2 
3000,110 5 20,24 24,38 3d' 2F-CP") '.f [3)'" 5/2-7/2 
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2999,110 2 20,24 24,38 3d' 2F-(3P0) 4/ [3] 0 5/2- 5/2 
2990,843 2 21,43 2S,S7 3d' 2D-(3P1) 5/ [:-W %-% 
2979,0S1 1S 17,26 21,43 4s 2P-4p' 2 P 0 1/2-1/2 

2960,260 s { 21,67 2S,86 3d' 2P-(1D) 4f [1] 0 1/2-1/2 
21,67 25,86 3d' 2P-(1D) 4f [1 r 1/2-3/2 

29S7,S32 3 21,43 2S,62 3d' 2D-(3P 0) Sf [3) 0 3/2-5/2 
29S6,S41 4 21,37 2S,56 3d' 2D-(3P1) Sf [4] 0 5/2-7/2 
295S,388 10 19,68 23,87 4p 2D 0-4d 2D 5/2-% 
2947,275 2 21,37 25,57 3d' 2D-(3P1) Sf [3 ]0 5J2-% 
2942,892 20 17,14 21,35 4s 2P-4p' 2P 0 3/2-3/2 
2941,893 1 19,68 23,89 4p 2D0-4d 2D %-% 
293S,S38 3 21 ,14. 2S,36 4p' 2F0-5d 2D '/z-5/2 
2932,S89 8 17,26 21,49 4s 2P-4p' 2D 0 1/2-3/2 
2931,483 9 21,67 2S,90 3d' 2P-(1D) 4f [2]" 1/2-3/2 
2924,642 10 21,62 25,86 3d' 2P-(1D) 4/ [1 ]0 3/z-3/2 
291S,967 1 19,64 23,89 4p 4D 0-4d 2D 1/2-3/2 
291S,S93 4 21,37 2S,62 3d' 2D-(3P0) Sf [3] 0 5/z-7/z 
2914,932 1 21,37 2S,62 3d' 2D-(3P0) 5f [3] 0 Sfz-5/z 
2897,332 6 21,62 25,90 3d' 2P-(3P2) 7p [2] 0 3/2-5/z 
2896,753 10 21,62 25,90 3d' 2P-(1D) 4f [2] 0 %-5/2 
2896,S64 2 21,62 2S,90 3d' 2P-(1D) 4f [2] 0 3/2-3/2 
2893,98S 1 19,61 23,89 4p 4D0-4d 2D 3/2-3/2 
2891,612 18 17,14 21,43 4s 2P-4p' 2P0 %-1/z 
2879,327 4 
2874,583 3 19,97 24,28 4p 2S 0 -5s' 2D 1/z-3/2 

2871,399 1 19,97 24,28 4p 4S 0-Ss' 2D 3/z-% 
2871,022 1 21,13 2S,44 4p' 2F0-Sd 2P 5/z-3/2 
2869,283 1 21,62 25,94 :~d' 2P-(1D) 4/ [3] 0 3/2-% 
286S,841 4 19,SS 23,87 4p 4D 0-4d 2D 5/z- 5/2 

2860,742 3 20,74 2S,07 4s" 2S-6p 4P 0 1/z-3/2 
2847 ,816 3 17,14 21,49 4s 2P-4p' 2D0 %-% 
2847,146 2 20,74 2S,10 4s" 2S-6p 4P 0 1/2-1/z 

2844,129 4 17,14 21,50 4s 2P-4p' 2D 0 Sfz-5/z 
2843,369 3 20,74 2S,10 4s" 2S-6p '1D0 lfz-a~ 
2806,168 s 19,87 24,28 4p 2P 0-5s' 2D 3f2-5 2 

280S,990 1 19,87 24,28 4p 2P 0 -Ss' 2D 3/2-% 

2800,919 1 21,67 26,10 3d' 2P-(SP2) 6f [2] 0 1/z-3/2 

2795,425 2 r 21,43 25,86 3d' 2D-(1D) 4/ [1] 0 3/z-1/2 
\ 21,43 25,86 3d' 2D-(ID) 4/ [1 )0 ? 3/2-3/2 

279S,289 2 21,67 26,11 3d' 2P-(3P2) 6f [1] 0 1/z-3/z 
2774,099 2 20,74 2S,21 4s" 2S-6p 2D0 1/z-3/z 
2772,740 2 21 ,62 26,09 3d' 2P-(3Pz) 6f [3r 3/2-5/z 
2769,748 4 21,43 25,90 3d' 2D-(1IJ) 4/ [2] 0 :l/2-3/2 
2767 ,945 2 21 ,62 2(i ,10 3d' 2P-(3Pz) 6j [2]" 'l/2-5/z 
2764,648 4 19,80 24,28 4p 2P 0-5s' 2D J /z-3/2 
2763,S20 1 21,62 26,11 3d' 2P-eP2) 6f 11 ]0 ~/z-3/2 
2757 ,304 3 21,37 2S,86 3d' 2D-(1D) 4/ [1] 0 ;,/'.!.-3j".!. 

2754,864 2 16,64 21,14 4s 4P-4p' 2 F0 "lz-7/z 
2744,797 6 21,43 25,94 3d' 2D-(1D) 4j [3 r !'>/2-5/'!. 

2741,962 1 21,35 25,87 4p' 2 P 0-£id 4F s;2_5J2 
2741,067 2 19,76 24,28- 4p 2D 0-5s' 2D 3J2-5/2 

2740,912 1 19,76 24,28 4p 2D 0-Ss' 2D 3h-3/z 

2740,333 1 21,35 2S,87 4p' 2po_6d 4p 3/z-3/z 
2733,022 4 21,37 2S,90 3d' 2D-(3P2) 7p 121° 5/2-5/2 

2732,S04 (i 21 ,37 2S,90 3d' 2D-(1D) 4/ 12] 0 5/z-Sfz 
2732,335 1 21,37 2S,90 3d' 2D-(1D) 4/ [2] 0 5/z-3/2 

2731,639 1 21 ,q:~ 25,96 4p' 2P0-6d 2D 1/z-3/z 
2720,184 2 21,67 26,23 3d' 2P-(3P1) 6! [2] 0 1/z-3/2 

2716,860 :! 
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2708,272 6 21,37 25,94 3d' 2D-fD) 4/ [3] 0 5,2_7,2 
2708,052 2 21,37 25,94 3d' 2D-(1D) 4/ (3] 0 %-5/2 
2701,719 2 
2692,596 5 16,75 21,35 4s 4P-4p' 2P• %-% 
2690,033 2 21,35 25,96 4p' 2P 0-6d 2F 3J2-% 
2689,093 2 21,62 26,23 3d' 2P-(3P1) 6! [2] 0 %-5/2 
2687,395 1 21,35 25,96 4p' 2P0 -6d 2D 3J2-3J2 
2686,322 2 16,81 21,43 4s 4P-4p' 2P 0 1J2_1,2 
2683,094 3 21,62 26,24 3d' 2P-(3P1) 6/ [3] 0 %-5/2 
2674,170 2 21,35 25,98 4p' 2po_6d 2p 3/2-3/2 
2656,303 2 21,43 26,09 3d' 2D-(3P2) 6f [3]c 3J2-% 
2654,056 2 21,62 26,29 3d' 2P-(3P 0) 6f [3] 0 3/2-% 
2652,899 1 21,43 26,10 3d' 2D-(3P2) 6f [2] 0 3/2-3/2 
2651,906 2 21,43 26,10 3d' 2D-(3P2) 6/ [2] 0 3J2-% 
2649,599 2 16,75 21,43 4s 4P-4p' 2P 0 3/2-1/2 
2647,844 1 21,43 26,11 3d' 2D-(3P2) 6j [1 r 3J2-3J2 
2647,247 6 19,97 24,65 4p 4S 0 -6s 4P 3J2-% 
2636,906 2 21,35 26,05 4p' 2P0-6d 2D 3J2-iJ2 
2636,354 2 16,42 21,13 3d 4D-4p' 2F0 %-5/2 
2634,001 2 18,73 23,44 3d 2D-5p 4P 0 %-3/2 
2627,397 3 { 19,97 24,69 4p 2S 0-6s 4P 1/2-3/2 

16,42 21,14 3d 4D-4p' 2po %-7/2 
2625,711 1 16,41 21,13 3d 4D-4p' 2po 7,2_5/2 
2624,593 3 19,97 24,69 4p 4S 0-6s 4P %-3/2 
2623,090 1 21,37 26,09 3d' 2D-(SP2) 6/ [4], 5/z-7/z 
2621,879 1 21,37 26,09 3d' 2D-(3P2) 6j [3] 0 5/z-% 
2620,985 4 21,37 26,09 3d' 2D-(3Pz) 6/ [3t 5J2-7 /2 
2617,596 2 { 19,55 24,28 4p 4D 0-5s' 2D %-5/2 

21,37 26,10 3d' 2D-(3P2) 6/ 12r 5/2-% 
2616,811 3 16,41 21,14 3d 4D-4p' 2F0 7J2-7fz 
2600,956 3 19,97 24,74 4p 2S0-4d' 2P 1J2-3J2 
2592,178 1 18,66 23,44 3d 2D-5p 4p• %-3/2 
2592,074 1 18,73 23,51 3d 2D-5p 4D 0 5/2-5/2 
2591,696 1 19,87 24,65 4p 2P0-6s 4P %-5/2 
2580,360 1 21,43 26,23 3d' 2D-(3P1) 6f [2) 0 %-3/2 
2579,428 2 21,43 26,23 3d' 2D-(3Pt) 6f [2]~ 3J2-% 
2570,411 4 { 19,97 24,79 4p 2S0-4d' 2D 1J2-3J2 

18,62 23,44 3d 2F-5p 4P0 %-% 
2569,984 3 19,87 24,69 4p 2P 0-6s 4P 3J2-% 
2569,202 4 19,97 24,79 4p 4S 0-5d 4D 3J2-5J2 
2567,727 1 19,97 24,79 4p 4S 0-4d' 2D 3J2_3,2 

2567,095 1 19,97 24,80 4p 2 S 0 -6s 2P 1/2-3/2 
2565,782 3 18,66 23,48 3d 2D-5p 4P 0 3J2_1,2 
2564,416 4 19,97 24,80 4p 4S 0-6s 2P %-% 
2562,090 6 18,73 23,57 3d 2D-5p 4D 0 %-3/2 
2561,954 1 19,97 24,81 4p 2S 0-6s 4P 1/2-1/2 
2560,853 1 20,27 25,11 3d' 2F-6p 4D 0 7J2-% 
2559,281 3 19,97 24,81 4p 4S 0-6s 4P 3/2-1/2 
2556,586 4 19,97 24,81 4p 4S 0-5d 4D . 3J2-% 
2553,400 2 16,64 21,50 4s 4P-4p' 2D 0 5J2-% 
2551,571 1 18,p6 23,51 3d 2D- )p 4D 0 3/2-% 
2549,788 3 19,87 24,73 4p 2po_4d' 2p 3/2-1/2 
2547,184 2 21,43 26,29 3d' 2D-(3P 0) 6j [3] 0 %-5/2 
2546,866 2 
2545,642 :{ 21,37 26,23 3d' 2D-(3P1) 6/ [4t 5J2-7J2 
2544,685 6 19,87 24,74 4p 2po_4d' 2p %-3/2 
2540,037 :~ 19,97 24,84 4p 4S 0-5d 4D 3/2-1/2 
2536,018 7 f 19,76 24,65 4p 2D 0-6s 4P 3/z-5/2 

t 1s,n 23,62 3d 2D-5p 2P0 5J2-3J2 
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2535,758 1 18,73 23,62 3d 2D-5p 2D0 %-% 
2535.250 3 19,80 24,69 4p 2P0-6s 4P 1/2-3/2 
2534,712 7 19,87 24,76 4p 2P 0-4d' 2D 3/2-5/2 
2530,423 1 18,62 23,51 3d 2F-5p 4D 0 5/2-5/2 
2528,679 3 19,97 24,87 4p 2S 0-6s 2P 1/2-1/ 
2528,318 4 21,50 26,40 4p' 2D 0-6s' 2D 5f2_5,~ 
2526,076 2 19,97 24,87 4p 4S 0-6s 2P 3/2-1/2 
2525,479 4 21,49 26,40 4p' 2D 0-6s' 2D 3/2-% 
2522,497 4 18,66 23,57 3d 2D-5p 4D 0 3/2-3/2 
2516,791 6 18,66 23,58 3d 2D-5p 2P 0 3/2-1/2 
2515,598 4 19,80 24,73 ,4p 2po_4d' 2p 1/2-1/2 
2515,272 3 19,76 24,69 4p 2D 0-6s 4P 3/2-3/2 
2512,260 4 19,87 24,80 4p 2po_6s 2p 3/2-% 
2510,624 3 19,80 24,74 4p 2po_4d' 2p 1/2-3/2 
2508,548 1 20,24 25,19 3d' 2F-5p' 2F0 %-5fz 
2507 ,333 3 19,87 24,81 4p 2P 0-6s 4P 3J2-1/2 
2504,738 3 19,87 24,81 4p 2P0-5d 4D 3/2-3/2 
2503,935 4 18,73 23,68 3d 2D-5p 2D0 5J2-3/2 
2501,836 4 18,62 23,57 3d 2F-5p 4D 0 %-% 
2500,397 5 19,97 24,92 4p 4S 0 -5d 4P 3/2-1/2 
2499,527 4 19,87 24,82 4p 2P 0 -4d' 2F %-5/2 
2497 ,221 3 18,66 23,62 3d 2D-5p 2P 0 %-3/2 
2495,920 2 19,76 24,73 4p 2D0-4d' 2P 3/2-112 

2494,114 4 { 18,73 23,70 3d 2D-5p 4S 0 if2-3/2 
19,68 24,65 4p 2D 0-6s 4P 5/2-5/2 

2492,013 3 21,43 26,40 4p' 2P0-6s' 2D 1/2-3/2 
2491,036 4 19,76 24,74 4p 2D0 -4d' 2P 3/2-3/2 
2486,906 3 18,45 23,44 4s' 2D-5p 4P0 %-3/2 
2483,225 2 18,66 23,65 3d 2D-5p 4D 0 3/2-1/2 
2482,151 4 19,80 24,79 4p 2P 0-4d' 2D 1/2-3/2 
2481,478 5 19,76 24,76 4p 2D0 -4d' 2D 3/2-5/2 
2480,858 6 19,97 24,96 4p 4S 0 -5d 4P 3/2-% 
2480,467 3 19,97 24,96 4p 4S 0-5d 4F 3/2- 5/2 
2479,055 5 19,80 24,80 4p 2po_6s 2p 1/2-3/2 
2476,970 2 18,62 23,62 3d 2F-5p 2P0 5/2-% 
2475,462 4 19,87 24,87 4p 2po_6s 2p %-1/2 
2474,252 1 19,80 24,81 4p 2P0-6s 4P 1/2-1/2 
2473,998 4 19,68 24,69 4p 2D 0-6s 4 P 5/2-3 /2 
2470,355 3 18,66 23,67 3d 2D-5p 28° 3/2-1/2 

"' 2469,876 2 18,49 23,51 3d 2F-5p 4D0 7/2-5/2 
2462,998 2 19,76 24,79 4p 2D0-4d' 2D 3/2-3/z 
2461,203 1 19,'11 24,15 3d' 2G-(3P2) 4/ [4] 0 7/z-7/2 
2460,635 2 20,27 25,31 3d' 2F-5p' 2D0 7/2-Sfz 
2459,953 4 19,76 24,80 4p 2D 0-6s 2P 3/2-3/2 
2457,954 2 19,97 25,01 4p 4S 0-5d 4F %-3/2 
2457,525 1 19,11 24,16 3a' 2G-(3P2) 4/ [3] 0 7!2-7/2 
2456,266 2 19,80 24,84 4p 2P 0-5d 4D 1/2-1/2 
2455,628 1 19,64 24,69 4p 4D 0-6s 4P 1/2-3/2 
2455,235 1 19,76 24,81 4p 2D 0-6s 4P %-1/2 
2455,080 5 21,35 26,40 4p' 2P0-6s' 2D 3/2-5/2 
2454,270 8 19,97 25,02 4p 4S0-5d 4P 3/2-% 
2452,743 2 19,76 24,81 4p 2D 0 -5d 4D 3/2-3/2 
2450,541 1 19,68 24,74 4p 2D0-4d' 2P 5/2-3/2 
2449,407 2 20,24 25,31 3d' 2F-5p' 2D0 ? %-3/2 
2449,179 2 18,43 23,48 4s' 2D-5p 4P 0 %-1/2 
2447,743 2 19,76 24,82 4p 2D0-4a' 2F 3/2-% 
2446,355 1 18,62 23,68 3d 2F-5p 2D0 5/2-3/2 
2444,828 :1 18,33 23,40 3d 4P-5p 4P0 %-5/2 
24i3,219 2 19,80 24,87 4p 2po_6s 2p 1 /2-1/2 
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2442,794 2 19,11 24,19 3d' 2G-(3P2} 4/ (5]" 7/z-% 
2441,288 2 19,68 24,76 4p 2D0-4d' 2D %-5/z 
2440,028 4 19,61 24,69 4p 4D 0 -6s 4P 3/z-3/z 
2437,517 2 19,76 24,84 4p 2D0-5d 4D 3fz-1J2 
2437,200 1 19,64 24,73 4p 4D0-4d' 2P 1/2-1/2 
2434,364 2 16,41 21,50 3d 41J-4p' 21)0 7/z-% 
2431,923 1 19,97 25,06 4p 4S0-5d 2F 3/2-5/2 
2431,62 2 19,87 24,96 4p 2P 0-5d 4F? 3/2-5/z 
2430,032 5 19,55 24,65 4p 41J0 -6s 4P 5/2-% 

2429,446 2 19,68 24,78 4p 21J0-5d 4D 5/2-7/z 
2428,523 1 '18,33 23,44 3d 4P-5p 4P 0 5/2-3/2 
2424,659 4 19,76 24,87 4p 2D 0 -6s 2P 3/z-1 /2 
2423,528 5 19,68 24,79 4p 2D 0-4d' 21J? 5/z-3/z 
2422,695 4 { 18,29 23,40 3d 4P-5p 4P 0 3/z-5/z 

18,45 23,57 4s' 2D-5p 4D" 5/z-3/z 
2422,089 2 21,50 26,61 4p' 21J0-5d' 2D %-r./2 

2421,502 3 20,74 25,86 4s" 2S-(1D) 4/ [1] 0 1/z-3/z 
2420,457 6 19,68 24,80 4p 2D 0 -6s 2P 5/z-3/z 
2419,413 1 21,49 26,61 4p' 2D 0 -5d' 21) 3/z-% 
2419,164 1 19,80 24,92 4p 2P 0-5d 4P 1/z-1/z 
2418,704 1 18,49 23,62 3d 2F-5p 2D" 7/z-5/2 
2417,214 2 19,61 24,74 4p 4D0-4d' 2P %-3/z 
2414,224 5 19,68 24,81 4p 2D0-4d' 2F 5/z-7 /2 
2413,486 1 19,68 24,81 4p 2D0-5d 4D 5/z-3/2 
2412,910 1 20,27 25,41 3d' 2F-(3P2) 5j [4] 0 7/z-% 
2412,461 4 21,50 26,63 4p' 2D 0 -5d' 2F 5/2-7/2 
2410,94 6 19,55 24,69 4p 4D 0 -6s 4P 5/z-3/2 
2409,702 1 18,43 23,57 4s' 21J-5p 41Jo 3/z-% 
2409,503 2 20,27 25,41 3d' 2F-(3P2) 5j [3r 7/z-7/2 
2408,943 1 18,66 23,80 3d 21J-4p" zpo 3/z-3/z 
2408,207 2 '19,61 24,76 4p 4D0-4d' 2D 3/z-5/z 
2407,862 2 21,50 26,64 4p' 2D0-5d' 2F 5/2-•1,12 
2406,647 5 18,33 23,48 3d 4P-5p 4Du J/2-7 /2 

2405,776 2 19,64 24,79 4p 4D0-4d' 21) 1/z-3/z 
2405,228 j 21,49 26,64 4p' 21J"-5d' 2F :Ifz-5/2 
2404,352 9 19,49 24,65 4p 41J 0-6s 4P 7/z- 5/z 
2403,237 5 20,27 25,43 3d' 2F-(3P2) 5f 15 I" '/z-9/z 
2399,851 3 
2399,372 2 18,45 23,62 4s' 2D-5p 2P 0 '\'z-3/2 

2398,372 5 19,64 24,81 4p 4D 0 -6s 4P 1/z-1/z 
2397,548 2 20,24 25,41 3d' 2F-(3P2) 5/ [3]0 "/z-7 lz 
2390,878 2 18,25 23,44 3d 4P-5p 4P0 1/z- 3/z 
2388,268 1 18,66 23.85 3d 21J-4p" zpo 3fz-1/z 
2387,933 3 19,61 24;8o 4p 4D 0 -6s 2P 3/z-3/2 
2385,936 1 19,11 24,31 3cl' 2G-(3P1) 4/ [4)" 7 /z-9/2 
2384,969 4 19,87 25,06 4p 2P0 -5d 2 F %-% 

2383,934 2 18,29 23,48 3d 4P-5p 4P" %-1/2 

2383,486 6 19,61 24,81 4p 4D"-6s 4P :1/z-1/2 
2382,955 1 '19,76 24,96 4p 2IJ"-5ci 4P 3/z-3/z 
2381,138 

,, 
,) 19,61 24,81 4p 4D"-5d 4D a/z-3/z 

2379,863 3 19,55 24,76 4p 4D"-4d' 2IJ 51z-5/2 

2376,430 1 19,61 24,82 4p 4D"-1.d' 2F 3(z-s/z 

2371,718 4 19,68 24,90 4p 2IJC-5d 4p 5/z-7 fz 
2371,662 1 18,29 23,51 3d 4P-5p 4IJ" 3/z-5/z 
2369,916 2 
2369,187 2 19,64 24,87 4p 4D"-6s 2P 1/z-1/z 

2368,612 1 19,55 24,78 4p 4D"-5d 4D 5/z-7/z 
2367,248 1 18,33 23,57 3d 4P-5p 4D 0 Ofz-3/z 
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2366,778 2 19,61 24,84 4p 4D 0-5d 4D %-1/2 
2364,112 5 19,55 24,79 4p 4D0 -5d4D %-% 
2362,866 1 19,5.5 24,79 4p 4D0-4d' 2D 5,2_3,2 
2362,083 1 18,43 23,67 4s' 2D-5p 28° %-1/2 
2360,058 4 19,55 24,80 4p 4D 0-6s 2P %-3/2 
2358,408 2 19,76 25,02 4p 2D0 -5d 4P 3,2_5,2 
2357 ,589 5 21,14 26,40 4p' 2F0-6s' 2D 7/2-% 
2354,79:1 1 21 ,35 26,61 4p' 2P 0 -5d' 2D 3/2-% 
2354,135 6 19,55 24,81 4p 4D 0-4d' 2F %-7/2 
2353,426 3 19,55 24,81 4p 4D0 -5d 4D %-3/2 
2352,731 2 
2350,486 5 21,13 26,40 4p' 2F 0 -6s'2D 5f~3/2 
2348,910 1 21,37 26,64 3d' 2D-(3P1) 7/ [4) 0 5,2_7,2 

2346,570 2 { 19,64 24,92 4p 4D0-5d 4P 1,2_1,2 
18,29 23,57 3d 4P-5p 4D0 %-3/2 

2344,204 6 19,49 24,78 4p 4D0 -5d 4D 7,2_7,2 
2339,795 4 19,49 24,79 4p 4D0-5d 4D 7/2-% 
2337,780 6 19,76 25,06 4p 2D 0 -5d 2F 3/2-% 
2333,036 2 20,24 25,56 3d' 2F-(3Pt) 5/ [4) 0 %-7/2 
2332,895 1 21,35 26,66 4p' 2P 0-5s" 2S %-1/2 
2331,452 8 { 18,25 23,57 3d 4P-5p 4D0 1/2-% 

19,68 24,99 4p 2D 0-5d 2F %-7/2 
2329,357 1 19,64 24,96 4p 4D0 -5d 4P 1/2-% 
2327,784 2 20,24 25,57 3d' 2F-(3Pt) 5/ [3) 0 5f2-7/2 
2~24,427 3 18,29 23,62 3d 4P-5p 2D0 3/2-Dfz 
2322,081 2 19,68 25,02 4p 2D 0-5d 4P %-% 
2317,745 5 18,45 23,80 4s' 2D-4p" 2P 0 %-3/2 
2316,299 8 19,49 24,84 4p 'D 0-5d 4F 7/2-9/2 
2315,306 3 19,61 24,96 4p 4D 0-5d 4P 3/2-3/2 
2314,970 6 19,61 24,96 4p 4D0-5d 4F %-% 
2313,720 7 19,55 24,90 4p 4D 0-5d 4F 5J2-7J2 
2309,860 2 18,25 23,62 3d 4P-5p 2P 0 1J2-% 
2309,148 6 19,64 25,01 4p 4D 0 -5d 4F 1J2-.3j~ 
2307,456 2 20,04 25,62 3d' 2F-(SP0) 5/ [3)" 5,2_7,2 
2307,266 2 19,97 25,34 4p 2S0-5d 2D 1J2-% 
2305,859 2 18,43 23,80 4s' 2D-4p" 2P 0 %-% 
2302,077 4 { 19,68 25,06 4p 2D0-5d 2F %-% 

19,97 25,36 4p 2S0-5d 2P 1,2_1,2 
2301,825 3 19,30 24,69 4p 4P0-6s 4P 1/2-% 
2300,179 5 19,26 24,65 4p 4P 0-6s 4P 3/2-5/2 
2297 ,879 2 18,25 23,65 3d 4P-5p 4D 0 1,2_1,2 
2295,349 3 19,61 25,01 4p 4D"-5d 4p 312 __ 3,2 
2292,130 4 19,61 25,02 4p 4D 0-5d 4P 3/2-% 
2290,425 3 19,49 24,90 4p 4D 0-5d 4F 7/2-7/2 
2289,771 5 21,14 26,55 4p' 2F0-5d' 2G 7 ,2_9/2 
2289,376 2 18,29 23,70 3d 4P-5p 48° 3,2_3,2 
2288,765 4 19,55 24,96 4p 4D 0 -5d 4F 5/z-% 
2286,925 4 18,43 23,85 4s' 2D-4p" 2P 0 3,2_1/2 
2285,801 4 18,73 24,15 3d 2D-(3P2) 4/ [4} 0 %-7/2 
2285,612 1 19,30 24,73 4p 4po_4d' 2p 1,2_1/2 
2283,994 7 19,22 24,65 4p 4P 0-6s 4P %-% 
2283,753 1 18,7:3 24,16 3d 2fl-(3P2) 4/ [3]" 5/2-% 
2283,243 7 { 21,13 26,55 4p' 2F0-5d' 2G 5,2_7/2 

18,25 23,68 3d 4P-5p 2D 0 1/2-312 
2282,621 8 18,73 24,16 3d 2D-(3P2) 4/ [3] 0 5f2-7/2 
2281,512 1 19,30 24,74 4p 4P 0-4d' 2P 1/2-% 
2275,358 3 19,55 24,99 4p 4D 0 -5d 2F Sjz-7/2 
2275,054 1 18,25 23,70 3d 4P-5p 4S0 1,2_3/2 
2274,923 3 18,73 24,18 3d 2D-(3P2) 4/ [2] 0 5,2_5,2 
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2272,640 2 19,61 25,06 4p 4D 0 -5d 2F %-% 

2267,111 2 { 19,22 24,69 4p 4P 0-6s 4P 5/2-3/2 
19,26 24,73 4p 4po_4d' zp 3/2-1/2 

2266,441 2 19,55 25,02 4p 4D 0 -5d 4P 5/2-% 

2265,215 4 19,97 25,44 4p 2S0-5d 2P 1/2-% 
2263,068 2 19,26 24,74 4p 4po_4d' zp 3/2-% 
2262,632 2 21,67 27,15 3d' 2P-(1D) 5/ [2]" 1/2-3/2 
2258,342 1 21,13 26,61 4p' 2F0 -5d' 2D 5/2-% 
2257,965 1 19,30 24,79 4p 4P 0 -4d' 2D 1/2-3/2 

2256,545 3 21,14 26,63 4p' zpo_5d' zp 7/2-7/2 

2255,408 3 19,30 24,80 4p 4P0 -6s 2P 1/2-3/2 
2255,178 1 19,26 24,76 4p 4P0 -4d' 2D %-% 
2254,283 5 19,87 25,36 4p 2P0 -5d 2D %-% 
2252,248 6 18,66 24,16 3d 2D-(3P2) 4/ (3] 0 3/2-5/2 

2251,403 2 19,30 24,81 4p 'P 0 -6s 4P? 1/z-1/z 
2249,658 1 18,06 23,57 3d 2P-5p 4D 0 3/2-3/2 
2249,347 3 19,30 24,81 4p 4P 0 -5d 4D 1/2-3/2 
2245,975 3 21,13 26,64 4p' zpo_5d' 2p %-5/2 
2245,410 2 18,66 24,18 3d 2D-(3P2) 4/ [2] 0 3/2-3/2 

2245,116 2 18,06 23,58 3d 2P-5p 2P 0 %-1/2 

2244,080 1 19,49 25,02 4p 4D 0 -5d 4P 7/2-5/2 
2243,662 5 18,66 24,18 3d 2D-(3P2) 4/ (2] 0 3/2-5/2 
2241,858 2 21,62 27,15 3d' 2P-(1D) 5/ [2] 0 3/z-5/2 
2241,028 6 19,26 24,79 4p 4P0 -5d 4D 3/2-5/2 

2239,906 1 19,26 24,79 4p 4P 0 -4d' 2D 3/z-3/2 
2237,721 2 18,62 24,15 3d 2F-(3P2) 4/ (4] 0 5/2-7/2 
2237,385 1 19,26 24,80 4p 4po_6s zp %-3/2 

2236,527 3 19,30 24,84 4p 4P0 -5d 4D 1/2-1/2 
2235,904 2 19,80 25,34 4p 2P0 -5d 2D 1/z-3/a 

2235,760 3 18,62 24,16 3d 2F-(3P2) 4/ (3] 0 5/2-"/z 
2234,673 6 18,62 24,16 3d 2F-(3P2) 4/ [3] 0 5/z-7 /z 
2233,478 4 19,26 24,81 4p 4P0 -6s 4P 3/z-1/2 
2231,423 5 19,26 24,81 4p 4P0 -5d 4D 3/z-3/z 
2231,024 1 19,80 25,_36 4p zpo_5d zp 1/z-1/z 

2230,317 3 18,66 24,21 3d 2D-(3P2) 4/ [1] 0 3/z-Sfz 
2229,648 8 19,22 24,78 4p 4P 0 -5d 4D "fz-7/z 

2227,298 5 { 18,62 24,18 3d 2F-(3P2) 4/ [2] 0 5/z-5/z 
19,26 24,82 4p 4po_4d' 2F? 3/z-5/z 

2225,662 6 19,22 24,79 4p 4P0 -5d 4D 5/z-5/z 
2224,550 1 19,22 24,79 4p 4P 0-4d' 2D 5/z-3/z 

2222,066 3 { 18,73 24,31 3d 2D-(3P1) 4/ [2) 0 5/z-3/z 
19,22 24,80 4p 4po_6s zp 5/z-3/2 

2221,352 1 19,87 25,45 4p 2P 0-4d' 2S 3/z-1/z 
2220,347 2 19,76 25,34 4p 2D 0 -5d 2D 3/z-3/z 
2219,962 6 18,73 24,31 3d 2D-(3P1) 4/ [4) 0 5/2-7/2 
2218,805 4 19,26 24,84 4p 4P0 -5d 4D 3/z-1/z 

2218,:ns 1 18,06 23,65 3d 2P-5p 4D 0 3/z-1/z 
2216,190 4 19,22 24,81 4p 4P 0 -5d 4D Sfz-3/z 
2214,147 1 18,62 24,21 3d 2F-(3P2) 4/ (1] 0 Sfz-3/z 
2210,883 3 18,73 24,34 3d 2D-(3P1) 4t l3r 5/z-7 /z 
2210,321 2 18,73 24,34 3d 2D-(3P1) 4/ [3] 0 5/z-5/z 

2205,738 4 19,30 24,92 4p 4P0 -5d 4P 1/z-1/z 
2204,698 1 18,06 23,68 3d 2P-5p 2D0 3/z-3/? 
2202,135 1 17,94 23,57 3d 2P-5p 4D 0 1/z-3/z 
2201,573 1 20,27 25,90 3d' 2F-(3P2) 1p [2] 0 7 /z-5/z 

2201,242 2 20,27 25,90 3d' 2F-(1D) 4/ [2] 0 7/2-% 

2197,786 1 17,94 23,58 3d 2 P-5p 2P0 1/z-1 /z 
2196,389 1 19,80 25,44 4p zpo_5d zp lfz-3iz 
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2195,445 5 18,73 24,38 3d 2D-(3P0) 4f [3] 0 %-7/2 
2194,907 2 18,73 24,38 3d 2D-(3P 0) 4/ [3]0 1/2-% 
2192,224 2 18,66 24,31 3d 2D-(3P1) 4/ [2)0 3J2-% 

2191,579 4 { 20,24 25,90 3d' 2F-(3P2) 7p [2]0 5/2-%. 
18,66 24,31 3d 2D-(3P1) 4/ [2)0 %-% 

2191,287 5 { 18,49 24,15 3d 2F-(3P2) 4/ [4]• 7/2-9/2 
20,24 25,90 3d' 2F-(1D) 4/ [2]0 %-% 

2190,511 4 19,30 24,96 4p 4P 0-5d 4P lj2-% 
2190,235 2 18,49 24,15 3d 2F-(3P2) 4/ [4)0 7/2-7/2 
2188,492 3 19,26 24,92 4p 4P 0-5d 4P %-1/2 

2187,320 6 18,49 24,16 3d 2F-(3P2) 4/ [3] 0 7J2-7j2 
2185,489 5 20,27 25,94 3d' 2F-(ID) 4/ [3] 0 %-7/2 
2181,378 1 19,76 25,44 4p 2D0-5d 2P %-% 
2181,211 7 20,27 25,95 3d' 2F-(1D) 4/ [4] 0 %-% 
2180,789 1 18,66 24,34 3d 2D-(3P1) 4/ [3] 0 %-6/2 

2180,247 1 18,49 24,18 3d 2F-(3P2) 4/ [2] 0 7/2-% 
2180,089 2 19,68 25,36 4p 2D0-5d ~n %-% 
2176,387 1 17,74 23,44 3d 4F-5p 4P 0 %-3/2 
2175,959 2 18;62 24,31 3d 1F-(3Pt) 4/ [2] 0 5/2-5/2 

{ 20,24 25,94 3d' 2F-(1D) 4/ [3] 0 5/2-7/2 
2175,636 10 18,49 24,19 3d 2F-(3P2) 4/ [5] 0 7/z-% 

20,24 25,94 3d' 2F-(1D) 4/ [3] 0 5/2-% 

2174 ,585 5 18,62 24,31 3d 2F-(3P1) 4/ [4)0 %-7/2 
2174,190 2 18,45 24,15 4s' 2D-(3P2) 4/ [4) 0 Ojz-7/2 
2173,209 1 19,26 24,96 4p 4P 0-5d 4F 3/2-% 
2172,637 2 19,30 25,01 4p 4P 0-5d 4F 1/2-% 
2172,341 2 18,45 24,16 4s' 2D-(3P2) 4f [3]0 5/2-5/2 

2171,418 5 20,24 25,95 3d' 2F-(ID) 4/ [4] 0 5/2-7/2 
2171,312 3 18,45 24,16 4s' 2D-(3P2) 4/ ['3)0 %-7/2 
2171,038 1 19,97 25,67 4p 4S 0-7s 4P Sfz-5/2 
2170,914 1 17,69 23,40 3d 4F-5p 4P 0 7/2-% 
2165,821 6 18,62 24,34 3d 2F-(3P1) 4/ [3]0 %-7/2 

2164,351 2 18,45 24,18 4s' 2D-(3P2) 4/ (2) 0 %-5/2 
2162,292 2 17,94 23,67 3d 2P-5p 28° lj2-lj2 
2161,895 3 18,43 24,16 4s' 2D-(3P2) 4/ [3] 0 3/2-% 

2159,046 2 { 19,22 24,96 4p 4P 0-5d 4P %-3/2 
17,94 23,68 3d 2P-5p 2D 0 lj~-3/2 

2158,883 2 18,06 23,80 3d 2P-4p" 2P0 :l/z-3/2 

2158,755 2 19,22 24,96 4p 4P 0-5d 4F %-% 
2155,588 1 18,43 24,18 4s' 2D-(3P2) 4/ [2] 0 3/2-3/2 
2153,980 3 18,43 24,18 4s' 2D-(3P2) 4/ [2]0 3/2-% 
2153,068 3 19,26 25,02 4p 4P 0-5d 4P 3/2-5/2 
2151,052 6 18,62 24,38 3d 2F-(3P0) 4/ [3] 0 5/2-7/2 

2150,537 2 18,62 24,38 3d 2F-(3Po) 4/ [3] 0 5/2-% 
2147,681 2 17,74 23,51 3d 4F-5p 4D 0 5/2-% 
2146,823 2 19,22 24,99 4p 4po_5d 2p 5/2-7/2 
2143,884 3 13,48 19,26 3p& 2S-4p 4po lj2_3j2 
2142,263 2 18,06 23,85 3d 2P-4p" 2P 0 3/z-1/2 

2141,682 2 { 18,43 24,21 4s' 2D-(3P2) 4/ [1] 0 3/z-3/2 
19,22 25,01 4p 4po_5d 4p 5/z-3/2 

2140,747 2 17,69 23,48 3d 4F-5p 4D 0 7/z-7/2 
2138,882 3 19,22 25,02 4p 4P 0-5d 4P %-% 
2130,429 6 18,49 24,31 3d 2F-(3P1} 4/ [4]D 7/2-% 
2129,810 3 17,69 23,51 3d 4F-5p 4D 0 7j2-% 

2129,427 4 18,33 24,15 3d 4P-(3P2) 4/ [4] 0 %-'/2 
2127,646 3 18,33 24,16 3d 4P-(3P2) 4/ [3]D 5/2-5/2 
2127,050 2 17,74 23,57 3d 4F-5p 4D 0 6/2-% 
2126,668 4 18,33 24,16 3d 4P-(3P2) 4/ [3] 0 5/2-7/z 
2125,706 1 20,27 26,10 3d' 2F-(3P2) 6f [5t 7 /z-u/2 

371 



1-. A I EH, eV Es. eY Transition J 

2125,272 1 19,87 25,70 4p 2P 0-1s 4P 3/z-3/z 
2121,542 1 18,33 24,18 3d 4P-(3P2) 4/ [2] 0 5/2- 3/2 
2121,306 2 18,49 24,34 3d 2F-(3P1) 4/ [3] 0 7/2-7/2 

2119,985 3 18,33 24,18 3d 4P-(3P2) 4/ [2] 0 5/z-5/2 
2118,948 1 20,24 26,09 3d' 2F-(3P2) 6/ [3] 0 %-% 
2117,934 1 19,97 25,82 4p 4S0-7s 2P 3/2-3/2 
2116,687 5 17,63 23,48 3d 4F-5p 4D0 9/2-7/2 
2115,090 1 17,94 23,80 3d 2P-4p" 2P 0 1/2-3/2 
2114,532 1 18,45 24,31 4s' 2D-(3P1) 4/ [4] 0 5/z-7 /2 
2110,896 2 18,29 24,16 3d 4P-(3P2) 4/ [3] 0 3/2-5/2 

2110,747 2 17,77 23,65 3d 4F-5p 4D0 3/z-1/z 
2109,046 2 17,74 23,62 3d 4F-5p 2P 0 %-% 
2108,886 1 17,74 23,62 3d 4F-5p 2D0 %-% 
2108,068 2 18,33 24,21 3d 4P-(3P2) 4/ [1] 0 s;2-3fz 
2106,537 1 18,43 24,31 4s' 2D-(SP1) 4/ [2] 0 3/2-3/z 

2106,247 1 18,45 24,34 4s' 2D-(3P1) 4/ [3] 0 5/z-7 /2 
2105,935 3 18,43 24,31 4s' 2D-(SP1) 4/ [2] 0 3/2-5/2 
2104,885 3 18,29 24,18 3d 4P-(3P2) 4/ [2] 0 3/z-3/2 
2103,353 5 18,29 24,18 3d 4P-(3P2) 4/ [2] 0 3/z-Sfz 
2101,467 1 19,80 25,70 4p 2P0-1s 4P 1/z-3/z 
2098,123 1 19,97 25,87 4p 4S0-6d 4P 3/2-3/z 
2096,808 1 19,97 25,88 4p 2S0-7s 2P 1/z-1/2 
2095,976 1 18,43 24,34 4s' 2D-(3P1) 4/ [3] 0 3/2-5/2 
2092,764 3 18,25 24,18 3d 4P-(3P2) 4/ [2] 0 1/2-% 
2092,337 3 18,29 24,21 3d 4P-(3P2) 4/ [1] 0 3/z-1/z 
2091 ,627 5 18,29 24,21 3d 4P-(3P2) 4/ [1] 0 3/z-3/2 
2087,718 1 19,76 25,70 4p 2D 0 -1s 4P 3/2-3/2 
2086,816 2 17,74 23,68 3d 4F-5p 2D0 5/2-3/z 
2082,109 3 18,43 24,38 4s' 2D-(3P 0) 4/ [3] 0 3/2-5/z 
2080,357 5 18,25 24,21 3d 4P-(3P0) 4/ [1] 0 1/2-1/2 

2079,654 4 18,25 24,21 3d 4P-(3P2) 4/ [1] 0 1/2-3/z 
2076,178 2 19,97 25,94 4p 4S0 -6d 4P 3/z-5/z 
2074,003 1 18,33 24,31 3d 4P-(3P1) 4/ [2] 0 5/z-3/z 
2073,426 4 18,33 24,31 3d 4P-(3P1) 4/ [2] 0 5/z-5/2 
2064,212 5 18,33 24,34 3d 4P-(3P1) 4/ [3] 0 5/2-7/2 

2063,761 2 18,33 24,34 3d 4P-(3P1) 4/ [3] 0 5/2-% 
2060,079 1 19,87 25,88 4p zpo_1s zp 3/2-1/z 
2059,190 1 19,68 25,70 4p 2D0-7s 4P 6fz-3fz 
2058,087 3 18,29 24,31 3d 4P-(3P1) 4/ [2] 0 3/2-3/2 
2057,514 5 18,29 24,31 3d 4P-(3P1) 4/ [2] 0 3/2-% 

2050,794 5 18,33 24,38 3d 4P-(3P0) 4/ [3] 0 5/2-7/2 
2050,324 2 18,33 24,38 3d 4P-(3P0) 4/ [3] 0 %-% 
2047,995 2 18,29 24,34 3d 4P-(3P1) 4/ [3) 0 3/2-% 
2046,492 4 18,25 24,31 3d 4P-(3P1) 4/ [2) 0 1/2-3/2 
2042,355 3 19,11 25,19 3d' 2G-5p' 2F0 7/2-5/2 

2039,490 3 19,11 25,19 3d' 2G-5p' 2F0 9/z-7 /2 
2034,760 2 18,29 24,38 3d 4P-(3P0) 4/ [3] 0 3/2-% 
2032,173 3 18,06 24,16 3d 2P-(3P2) 4/ [3] 0 3/z-5/z 
2028,558 1 19,76 25,87 4p 2D 0-6d 4F 3/z-5/z 
2026,602 2 18,06 24,18 3d 2P-(3P2) 4/ [2] 0 3/z-3/z 
2025,183 3 18,06 24,18 3d 2 P-(3P2) 4/ [2] 0 3/z-5/z 
2024,733 2 { 19,76 25,88 4p 2D 0-1s 2P 3/z-1/z 

19,22 25,34 4p 4P0 -5d 2D 5/z-3/2 
2023,118 2 19,68 25,80 4p 2D 0-6d 4p 5/z-7 /z 
2022,73 1 19,55 2.5,67 4p 4D 0 -7s 4P 5/z-5/z 
2018,7.54 2 19,68 2.5,82 4p 2D 0 -7s 2P 5/z-3/z 
2015,319 2 19,.55 2.5,70 4p 4D 0 -1s 4P Sfz-3/z 
2014,311 1 18,06 24,21 3d 2P-(3P2) 4/ [f] 0 3/z-Sfz 
2007,178 1 19,76 25,94 4p 2D 0 -6d 4P Sfz-5/z 
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2004,914 3 19,49 25,67 4p 4D 0 -7s 4P 7 /z-5/z 
2003,903 2 19,87 26,05 4p 2P 0 -6d 2D 3/z-5/z 

2003,325 1 19,64 25,8:1 4p 4D 0 -7s 4P 1/z-1/z 
2000,000 2 19,76 25,96 4p 2D 0 -6d 2F 3/z-5/z 

1988,620 3 19,68 25,91 4p 2D 0 -6d 2F 5/2-7 /z 
17,94 24,18 3d 2P-(3P2) 4/ [2) 0 1/2-3/z 

1983,831 1 18,06 24,31 3d 2P-(3P1) 4/ [2) 0 3/z-3/z 
1983,296 1 18,06 24,31 3d 2P-(3P1) 4/ [2) 0 3/z-Sfz 
1981,74 1 19,49 25,75 4p 4D 0 -6d 4D? 7/2-7/z 
1981,394 2 19,55 25,80 4p 4D 0 -6d 4F 5fz-7 /~ 
1979,988 1 19,61 25,87 4p 4D 0 -6d 4F 3/z-5/z 
1976,765 3 17,94 24,21 3d 2P-(3P2) 4/ [1) 0 1/2-3/z 
1974,467 3 18,06 2,1 ,34 3d 2P-(3P2) 4/ [3 )' %-5/z 

1973,4837 2 13,48 19,7ti 3p6 2S-4p 2Do 1/z-3/z 
1972,270 2 19,49 25,78 4p 4D 0 -6d 4 F 7 /2-9/z 
1966,952 1 19,64 25,94 4p 4D 0 -6d 4F 1/2-3/z 
1962,164 3 18,06 24,38 3d 2P-(3P0) 4/ [3} 0 3/2-5/z 
1961,3610 4 1:3,48 l9,8U 3p6 2S-4p 2po 1/z-1/z 

1946,800 2 17,94 24,:31 3d 2P-(3P1) 4/ [2) 0 1/z-3/z 
1945 '111 1 17,14 23 ,.51 4s 2P-5p 4D 0 3/z-Sfz 
1941,0724 3 13,48 19,87 3p6 2S-4p 2po 1/z-3/z 
1937,042 1 17,77 24,18 3d 4F-(3P2) 4/ [2) 0 3/2-3/z 
1933,694 2 17,74 24 ,1 ;) 3d 4F-(3P2 ) 4/ [4) 0 5/2-7 lz 

1932,231 2 17,74 24 ,1.6 3d 4F-(3P2) 4/ [3) 0 "/z-5/z 
1931 ,421 1 17,74 24,16 3d 4F-(8P2) 4/ [3] 0 5/2-7 lz 
1920,016 2 17,69 24 ,l.S 3d 4F-(3P2) 4j [4] 0 7/2-9/2 
1919,197 3 17,69 24,15 3d 4F-(8P2) 4/ [4) 0 7/2-7/z 
1907,989 4 17,69 21,, 19 3d 4F-(3P2) 4/ [5) 0 7 /z-9/z 

1900,638 4 17,6:3 24,15 3d 4F-(8Pz) 4! l4r 9/2-9/z 
1899,834 1 1.7 ,63 24 ,J.S 3d 4F-(3P2 ) 4/ [4]" 9/z-7/z 
1899,271 1 19,22 25,75 4p 4P 0 -6d 4D 5/z-7 lz 
1889,029 6 17,63 24,19 3d 4F-(3P2) 4/ [5] 0 9/2-11/z 
1888,788 4 17,77 24,34 3d 4F-(3P1) 4/ [3t 3/z-5/z 
1886,387 4 17,74 21,31 3d 4F-(3Pt) 4/ [4j 0 5/z-7 lz 
1879,788 2 17,74 24,34 3d 4F-(3P1) 4/ [4} 0 5/z-7 lz 
1879,419 1 17,74 24,34 3d 4F-(3P1) 4/ [3t 5/z-5/z 
1877,523 4 17,77 24,38 3d 4F-(3P 0) 4/ [3] 0 3/2-% 
1873,140 6 17,69 :.%,31 3d 4F-(3P1) 4/ [4] 0 7/z-9/z 

1872,582 1 17,69 24,34 3d 4F-CPt) 4/ [4t 7/z-7/z 
1868,660 3 17,74 24,38 3d 4F-(3P 0) 4! [3]" 5/z-7 /z 
1866,093 1 17,69 24,34 3d 4F-(3P1) 4/ [4 ]0 7/z-7/z 
1862,856 1 16 '7.') 23,40 4s 4P-5p 4P 0 ? 3/z-5/z 
1834,039 2 16,64 2:3,40 4s 4P-5p 4P 0 5/2-5/z 

1831,525 5 19,12 25,89 3d' 2G-(1D) 4j [5]" 7 /z-9fz 
1830,771 5 19,12 25,89 3d' 2G-(1D) 4/ [5] 0 9/2-11/z 
1823,207 1 18,62 25,42 3d 2F-(3P2) 5/ [3) 0 5/z-7 lz 
1813,772 1 19,12 25,95 3d' 2G-(1D) 4/ [4] 0 7 /z-7 /z 
1813,009 J 19,12 25,95 3d' 2G-eD) 4j [4) 0 9/z-9/z 

1791,561 1 18,49 25,42 3d 2F-(3P2) 5/ [3]' 7 /z-7 /z 
1788,101 3 18,49 25,43 3d 2F-(3P2) 5/ [5) 0 7 /2-9/z 
1785,669 1 18,62 25,56 3d 2F-(3P1) 5j [4) 0 5/2-7 lz 
1782,587 1 18,62 25,57 3d 2F-(3P1) 5/ [3) 0 5/z-5/z 
1776,670 1 16,42 2:i,40 3d 4D-.5p 4P 0 %-5/z 

1771,829 •) 16,41 2:) ,40 :id4D-5p 4po 7/2-5/2 
1770,652 18,62 25,62 3d 2F-(3P0) .Sf [3) 0 5/z-7 lz 
1768,042 16,42 23,43 3d 4D-5p 4P 0 5/2-3/z 
1755,810 18,49 25,56 3d 2F-(3P1) 5/ [4] 0 7 /z-9/z 
1751,679 2 16,41 23,48 3d 4D-5p 4D 0 7/z-7 /2 
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1736,830 1 18,29 25,43 3d 4P-(3P2) 5/ [2] 0 3/2-5/z 
1733,362 1 18,29 25,44 3d 4P-(3P2) 5/ [1] 0 3/2-3/2 
1729,262 1 18,25 25,42 3d 4P-(3P2) 5/ {2] 0 1 /2-3/2 

1729,075 1 18,73 25,90 { 3d 2D-(1D) 4/ {2] 0 5/2-Sfz 
3d 2D-(1D) 4/ {2 lo 5/2-3/2 

1725,138 1 18,25 25,44 3d 4P-(3P2) 5/ [1] 0 1 /2-3/2 

1719,346 2 18,73 25,94 { 3d 2D-(1D) 4/ [3] 0 5/2-7/2 
3d 2D-(1D) 4/ {3t 5/2-5/2 

1718,680 1 16,41 23,62 3d 4D-5p 2D 0 7/2-5/2 
1713,215 2 18,33 25,57 3d 4P-(3Pt) 5/ {3 lo 6/2-7/2 
1705,977 1 18,29 25,55 3d 4P-(3P1) 5/ [2] 0 a;2-% 
1702,186 1 18,33 25,62 3d 4P-(3P 0) 5/ (3] 0 5/2-7/2 
1701,358 1 18,66 25,94 3d 2D-(1D) 4/ [31° 3/z- 5/z 
1662,253 1 18,49 25,95 { 3d ~F-(lJJ) 4/ [41° 7/2-7/2 

3d 2F-(1D) 4/ [41° 7/2-9/2 
1653,322 1 17,94 25,44 3d 2P-(3P2) 5/ [1 lo 1/z-3/2 
1650,531 1 18,06 25,57 3d 2P-(3P1) 5/ (3] 0 3/2-5/2 
1649,299 1 18,43 25,94 4s' 2D-(ID) 4/ [3] 0 Sfz-Sfz 
1640,335 1 18,06 25,62 3d 2P-(3P0) 5/ [31" 3/2-5/2 
1629,834 1 18,49 26,10 3d 2F-(3P2) 6j [51° 7 /z-9/z 
1628,825 1 17,94 25,55 3d 2P-(3P 1) 5/ [21° 1/2-3/2 
1616,972 1 17,74 25,41 3d 4F-(3P2) 5/ [41° 5/z-7 /z 
1607,168 1 17,69 25,41 3d 4F-(3P2) 5/ (4t 7/z- 9/2 
1606,927 4 16,44 24,16 3d 4D-(3P2) 4/ (3] 0 3/2-5/z 
1606,197 3 16,46 24,18 3d 4JJ-(3P2) 4/ (2] 0 1/z-3/2 
1604,083 5 16,42 24,15 3d 4D-(3P2) 4/ [4] 0 5/z-7 /2 
1603,443 4 16,44 24,18 3d 4D-(3P 2) 4/ [2t 3/z-3/z 
1603,074 4 16,42 24,16 3d 4D-(3P2) 4/ [3 1° 5/2-5/z 
1602,893 2 17,69 25,43 3d 4F-(3P2) 5/ [51° 7/2-9/2 

1602,554 2 { 16,44 24,18 3d 4D-(3P2) 4j [21° 3/z-5/z 
16,42 24,16 3d 4D-(3P2) 4/ [3 1° 5/z-7 /z 

1600,694 6 16,41 24,15 3d 4D-(3P2) 4/ [4t 7/2-9/2 
1600,133 4 16,41 24,15 3d 4D-(3P2) 4/ [4] 0 7/z-7/z 
1599,597 1 16,42 24,18 3d 4D-(3P2) 4/ [2t 5/z-3/z 

1599,125 1 16,41 24,16 3d 4D-(3P2) 4/ [3] 0 7/z-5/2 
1598,872 1 16,46 24,21 3d 4D-(3P2) 4/ [1 t lj2_1J2 
1598,724 2 16,42 24,18 3d 4D-(3P2) 4/ [2] 0 5/z-5/z 
1598,561 1 16,41 24,16 3d 4D-(3P2) 4/ 13] 0 7/z-7/2 
1596,141 1 16,44 24,21 3d 4JJ-(3Pz) 4/ [1]o 3/2-1/z 

1595,734 1 16,44 24,21 3d 4D-(3P2) 4/ (1]" 3/z-3/z 
1594,787 1 16,41 24,18 3d 4D-(3P2) 4/ [2] 0 7 /z-5/2 
1593,581 2 17,63 25,41 3d 4F-(3P2 ) Sf [4] 0 9/2- 9/2 
1591,933 1 16,42 24,21 3d 4JJ-(3Pz) 4/ [1)o s;2-3fz 
1590,229 2 17,77 25,57 3d 4F-(3P1) 5/ [3] 0 3/2-5/2 

1589,463 5 17 ,63 25,43 3d 4F-(3P2) 5j [51° 9/z-11/z 
1586,256 2 17,74 25,56 3d 4F-(3P1) 5/ [4] 0 5/2-7/2 
1583,83 1 17,74 25,57 3d 4F-(3Pt) Sf [:W 5/2-7 /z 
1580,960 1 18,06 25,90 { 3a 2P-(1D) 4t r:w 3/2-5/z 

3d 2P-(1D) 4/ [2] 0 3/2-3/2 
1580,768 ~ 17,77 25,62 3d 4F-ePo) 5/ l3r 3/z-5/2 

1578,812 3 16,46 24,31 3d 4D-(3P1) 4j [2] 0 1/z- 3/2 
1576,897 3 17,69 25,56 3d 4F-(3P 1) 5/ [4] 0 7 /z-o/2 
1575,815 3 16,44 24,31 3rt 4D-(8P 1) 4/ [2] 0 3/z-5/z 
1574,992 6 13,48 21 ,35 3p6 2S-4p' zpc 1/z-3/z 
1574,402 1 17,74 25,62 3d 4F-CPo) 5/ [3] 0 5/2-7/2 

1571,390 1 16,42 24,31 3d 4D-(3P1) 4/ [4] 0 5/2-7/2 
1567,987 4 16 ,·11 24,31 3d 4D-(3Pt) 4f [4] 0 7 /!-9/2 
1566,812 1 16,42 24,34 3d 4D-(3P 1) 1/ [4] 0 5/2-7/! 
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1565,377 1 17,94 25,86 { 3d 2P-(1D) 4/ [1] 0 1/z-1/z 
3d 2P-(1D) 4/ [1] 0 1/z-3/z 

1563,036 1 16,41 24,34 3d 4D-(3P1) 4/ [4] 0 7/z-7/z 

1562,441 2 16,44 24,38 3d 4D-(3P0) 4/ [3] 0 3/z-% 
1560,184 4 13,48 21,43 3p6 2S-4p' 2po 1/z-1/z 
1559,072 3 16,42 24,37 3d 4D-(SP0) 4/ [3] 0 5/z-7 lz 
1557 ,302 1 1.7 ,94 25,90 3d 2P-(1D) 4/ [2] 0 1/z-3/z 
1547 ,354 1 13,48 21,49 3p6 2S-4p' zno 1/z-3/2 

1544,711 2 19,12 27,14 3d' 2G-(1D) 5j [5] 0 7/z-9/z 
1544,177 2 19,12 27,14 3d' 2G-eD) 5j [5] 0 9/z-11/2 
1474,537 1 17,69 26,10 3d 4F-(SP2) 6j [5] 0 7/z-% 
1472,594 1 16,64 25,06 4s 4P-6p 4P 0 5/z-5/2 
1466,524 1 16,64 25,10 4s 4P-6p 4Dc 5/z-7/z 

1465,153 1 17,63 26,09 3d 4F-(3P2) 6j [4] 0 9/z-9/z 
1464,176 1 17,77 26,24 3d 4F-(3P1) 6j [3] 0 3/z-5/z 
1463,155 2 17,63 26,10 3d 4F-(3P2) 6j [5] 0 9fz-11j2 
1459,875 1 17,74 26,23 3d 4F--(3P1) 6j [4]0 5/z-7/z 
1455,484 1 17,77 26,29 3d 4F-(SP 0) 6j [3 ]0 3/z-5/z 
1451,879 1 17,69 26,23 3d 4F-(3P1) 6j [4] 0 7/2-9/z 
1396,231 1 17,63 26,51 3d 4F-(3P2) 7j [5] 0 9/z-11/z 
1382,765 1 16,46 25,42 3d 4D-(3P2) 5/ [2] 0 1/z-3/z 
1382,228 2 16,44 25,41 3d 4D-(SP2) 5j [3] 0 3/z-% 
1380,723 1 16,44 25,42 3d 4D-(3P2) 5/ [2] 0 3/z-3/z 
1379,884 3 16,42 25,41 3d 4D-(3P2) 5/ [4] 0 5/z-7/z 
1379,377 1 16,42 25,41 3d 4D-(SP2) 5/ [3 ]0 5/z-Sfz 
1377 ,211 4 16,41 25,41 3d 4D-(3P2) 5/ [4] 0 7 ;2_9/% 

1376,956 1 16,41 25,41 3d 4D-(3P2) 5/ [4]Q 7/z-7/z 
1363,031 2 16,46 25,55 3d 4D-(SP1) 5j [2] 0 1/z-3/z 
1360,735 1 16,44 25,55 3d 4D-(3P1) 5j [2] 0 3/z-5/z 
1354,912 2 16,41 25,56 3d 4D-(3P1) 5/ [4]0 7 /z-D/2 
1351,330 1 16,44 25,62 3d 4D-(3P0) 5j [3]0 3/z-5/z 
1348,745 1 16,42 25,62 3d 4D-(3P0) 5/ [3]0 6/2-7 /z 
1284,793 1 16,44 26,09 3d 4D-(3P2) 6j [3 ]0 3/2-% 
1282,620 1 16,42 26,09 3d 4D-(3P2) 6j [4] 0 5/z-7/z 
1280,225 1 16,41 26,09 3d 4D-(SP2) 6j [4]0 5/z-9/2 
1268,483 1 16,46 26,23 3d 4D-(SP1) 6j [2] 9 1/z-3/z 
932,0528 10 0,18 13,48 3p5 zpo_3p6 23 1/2-1/z 
919,7815 10 0,00 13,48 3p5 zpo_3p6 23 3/z-1/z 
762,200 3 0,18 16,44 3p5 zpo_3d 4D 1/z-3/z 
754,824 3 0,00 16,42 3p5 zpo_3d 4D 3/2-5/z 
748,198 4 0,18 16,75 3p5 zpo_4s4P 1/z-3/z 
745,323 7 0,18 16,81 3p5 zpo_4s 4p 1/z-1/z 
744,925 8 0,00 16,64 3p5 2po_4s 4p 3/z-5/a 

740,270 10 0,00 16,75 3p5 zpo_4s 4p 3/z-% 
737,457 1 0,00 16,81 3p5 2po_4s 4p 3/z-1/z 
730,929 5 0,18 17,14 3p5 2po_4s 2p 1/z-3/z 
725,550 4 0,18 17,26 3p5 zpo_4s zp 1/z-1/z 
723,361 5 0,00 17,14 3p5 zpo_4s 2p 3/z-% 

718,091 4 0,00 17,26 3p5 2po_45 zp 3/z-1/z 
704,523 4 0,18 17,77 3p5 2po_3d 4p 1/z-3/z 
698,771 i 0,00 17,74 3p5 2po_3d 4p 3/z-lifz 
697,940 ') 0,18 17,94 3p5 zpo_3d 2p 1 /z-1/z 
697,489 2 0,00 17,77 3p5 zpo_3d 4p 3/z-3/z 

693,301 2 0,18 18,06 3p5 2po_3d zp 1/z-3/z 
691,038 1 0,00 17,94 3p5 zpo_3d zp %-1/2 
686,489 2 0,00 18,06 3p5 zpo_3d 2p 3/2-% 
679,400 6 0,18 18,43 3p5 2P 0 -4s' 2D 1/z-3/z 
679,221 3 0,00 18,25 3p5 zpo_3d 4p s/2_1/':!_ 
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677,951 5 0,00 18,29 3p5 2po_3d 4p 3/z-3/z 
676,241 6 0,00 18,33 3p5 2po_3d 4p 3/z-5/z 
672,856 2 0,00 18,43 3p5 2po_4s' 2D 3/z-3/z 
671,852 6 0,00 18,45 3p5 zpo_4s' 2D 3/z-5/z 
670,948 5 0,18 18,66 3p5 zpo_3d 2D 1/z-3/z 

666,010 6 0,00 18,62 3p5 2po_3d 2p 3/z-5/z 
664,563 4 0,00 18,66 3p6 2po __ 3d 2D 3/2-3/z 
661,869 5 0,00 18,73 3p5 2po_3d 2D 3/z-5/z 
612,371 5 0,00 20,24 3p5 2po_3d' zp 3/z-Sfz 
602,858 2 0,18 20,74 3p5 zpo_4s" 2S 1/z-1/z 

597,701 2 0,00 20,74 3p5 zpo_4s" 2S 3/z-1/z 
583,437 2 0,18 21,43 3p5 zpo_3d' ZD 1/z-3/z 
580,264 3 0,00 21,37 3p5 zpo_3d' 2D 3/z-5/z 
578,604 2 0,00 21,43 3p5 zpo_3d' 2D 3/z-3/z 
578,107 2 0,18 21,62 3p5 zpo_3d' 2p 1/z-3/z 

576,738 2 0,18 21,67 3p5 2po_3d' 2p 1/z-1/z 
573,364 2 0,00 21,62 3p5 2po_3d' zp 3/z-3/z 
572,014 2 0,00 21,67 3p6 2po_3d' 2p %-1/z 
560,224 2 0,18 22,31 3p5 2po_3d" 2D lfz-3fz 
556,817 2 0,00 22,27 3p6 2po_3d" 2D 3/z-5/z 

555,764 1 0,00 22,31 3p5 2po_3d" 2D 3fz-3f~ 
553,123 1 0,113 22,59 3p5 2po_5s 4p 1/z-3/z 
550,896 1 0,18 22,68 3p5 2po_58 4p 1/z-1/z 
550,481 1 0,18 22,70 3p5 2po_5s 2p 1/z-3/z 
548,781 2 0,00 22,59 3p5 2po_5s 4p 3J2-% 

547,456 2 0,18 22,82 3p5 2pa_3d' 2S 1/z-1/z 
547,166 2 0,18 22,84 3p6 2po_4d 4D 1/z-1/z 
546,175 2 0,00 22,70 3p5 2po_5s 2p 3/z-% 
543,730 2 0,00 22,80 3p5 zpo_5s zp 3/z-1/z 
543,205 2 0,00 22,82 3p5 2po_3d' 28 3/z-1/z 

542,911 2 0,00 22,84 3p5 2po_4d 4D %-1/z 
537,140 1 0,00 23,08 3p5 zpo_4d 4p 3/z-1/z 
533,082 1 0,00 23,26 3p5 zpo_4d zp 3/z-5/z 
530,494 1 0,18 23,55 3p5 zpo_4d zp 1/z-1/z 
526,497 1 0,00 23,55 3p5 zpo_4d 2p %-1/z 

524,683 1 0,00 23,63 3p5 zpo_4d 2p 3/z-3/z 
522,791 1 0,18 23,89 3p5 zpo_4d 2D 1/z-3/z 
519,329 1 0,00 23,87 3p5 zpo_4d 2D 3/2-5/z 
518,910 1 0,00 23,89 3p5 2po_4d 2D %-% 
514,310 1 0,18 24,28 3p5 zpo_5s' 2D 1/z-3/z 

510,554 1 0,00 24,28 
{ 3p5 zpo_5s' 2D 3/z-% 

3p5 zpo_5s' 2D 3/z-3/z 
505,013 0,5 0,18 24,73 3p5 2po_4d' 2p 1/z-1/z 
503,649 0,5 0,18 24,79 3p5 2po_4d' zp 1/z-3/z 
502,157 1 0,00 24,69 3p5 2po_6s 4p 3/z-3/z 
501,184 0,5 0,00 24,74 3p5 zpo_4d' 2D 3/z-3/z 

500,798 0,5 0,00 24,76 3p5 2po_4d' 2D 3/z- 5/z 
496,650 0,5 0,00 24,96 { 3p5 zpo-5d 4F? 3/z-5/z 

3p5 zpo_5d 4p? 3/z-% 
494,686 0,5 0,00 25,06 3p5 2po_5d 2F? 3/z-5/z 
490,698 0,5 0,18 25,36 3p5 zpo_5d ZD 1/z-3/z 
489,196 0,5 0,00 25,34 3p5 zpo_5d 2p 3/z-3/z 
488,782 0,5 0,00 25,36 3p5 zpo_5d 2D 3/z-5/2 
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Ar III, ground state 1s2 2s2 2p8 3s2 3p4 3 Pz 
Ionization potential 329 965,80 em-•; 40,908 eV 

"-·A I EH, eV E 8, eV Transition J 

4198,83 3 25,73 28,68 4s" apo_4p' ap 1-2 
4173,69 2 25,75 28,72 4s" apo_4p' ap 0-1 
4149,03 3 25,73 28,72 4s" apo_4p' ap 1-1 
4146,70 5 25,69 28,68 4s" apo_4p' ap 2-2 
4127,19 4 25,73 28,73 4s" apo_4p' ap 1-0 
4098,19 4 25,69 28,72 4s" apo_4p' ap 2-1 
4059,89 3 26,60 29,65 3d" 3P 0 -4p" as 0-1 
4023,60 6 26,57 29,65 3d" ap 0-4p" 3S 1-1 
3960,53 8 26,53 29,65 3d" 3P 0-4p" 3S 2-1 
3907,84 7 26,60 29,77 3d" ap 0-4p" an 0-1 
3874,22 4 26,57 29,77 3d" ap 0-4p" an 1-1 
3858,32 10 26,57 29,79 3d" 3P 0-4p" 3D 1-2 
3815,70 1 26,53 29,77 3d" 3P0-4p" 3D 2-1 
3800,25 6 26,53 29,79 3d" 3P 0-4p" 3D 2-2 
3795,37 20 26,53 29,79 3d" 3P 0 -4p" 3D 2-3 
3514,18 6 22,40 25,93 4s 3S 0-4p 3P 1-1 
3511,69 5 24,38 27 ,91 4s' 3D0 -4p' an 3-2 
3511 ;12 8 22,40 25,93 4s as0-4p 3P 1-2 
3509,33 5 22,40 25,93 4s as0 -4p ap 1-0 
3503,58 15 24,38 27 ,91 4s' 3D0-4p' an 2-2 
3502,70 6 24,38 27,91 4s' aD 0 -4p' 3D 2-1 
3500,58 5 24,37 27,91 4s' 3D0-4p' 3D 1-2 
3499,67 12 24,37 27 ,91 4s' 3D0-4p' 3D 1-1 
3498,31 6 { 26,60 30,14 3d" apo_4p" ap 0-1 

26,57 30,12 3d" apo_4p" ap 1-0 
3497,10 4 26,23 29,77 3d" an°-4p" an 1-1 
3484,12 3 26,23 29,79 3d" an°-4p" an 1-2 
3480,55 20 24,38 27 ,94 4s' an°-4p' an 3-3 
3472,61 6 24,38 27 ,94 4s' an°-4p' an 2-3 
3471,32 9 26,57 30,14 3d" apo_4p" ap 1-1 
3438,04 8 26,57 30,18 3d" apo_4p" ap 1-2 
3430,03 2 '26,16 29,77 3d" an°-4p" 3n 2-1 
3424,25 9 26,53 30,14 3d" apo_4p" ap 2-1 
3417,49 7 26,16 29,79 3d" 3D0-4p" an 2-2 
3413,53 6 26,16 29,79 3d" an°-4p" an 2-3 
3391,85 15 26,53 30,18 3d" apo_4p" ap 2-2 
3361,28 7 24,38 28,06 4s' an°-4p' ap 2-2 
3358,49 15 24,37 28,06 4s' an°-4p' ap 1-2 
3352,11 4 24,38 28,08 4s' an°-4p' ap 3-3 
3344,72 20 24,38 28,08 4s' 3D0-4p' 3F 2-3 
3336,13 25 24,38 28,10 48' an°-4p' ap 3-4 
3327,34 4 26,06 29,79 3d" an°-4p" an 3-2 
3323,59 9 26,06 29,79 3d" an°-4p" an 3-3 
3311,25 15 21,62 25,36 4s 5S 0-4p 5P 2-1 
3301,88 20 21,62 25,37 4s 5S 0-4p 5P 2-2 
3285,85 25 21,62 25,39 4s 5S 0-4p 5P 2-3 
3187,90 6 26,23 30,12 3d" an°-4p" ap 1-0 
3171,64 2 25,75 29,65 4s" ap 0-4p" 3S 0-1 
3157 ,42 5 25,73 29,65 4s" ap0-4p" 3S 1-1 
3127 ,90 7 25,69 29,65 4s" ap 0-4p" 3S 2-1 
3110,41 7 26,16 30,14 3d" an°-4p" 3P 2-1 
3083,64 3 26,16 30,18 3d" an°-4p" 3P 2-2 
3078,15 10 25,75 29,77 4s" ap 0-4p" 3D 0-1 
3064,77 10 25,73 29,77 4s" ap 0-4p" an 1-1 
3054,82 12 25,73 29,79 4s" 8P 0 -4p" 3D. 1-2 
3036,96 3 25,69 29,77 4s" apo_:.4p" 3D 2-1 
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A., A I EH, eV E 8 , eV Transition J 

3027,16 5 25,69 29,79 4s" ap0-4p" an 2-2 
3024,05 12 25,69 29,79 4s" 3P0-4p" an 2-3 
3010,02 10 26,06 30,18 3d" an°-4p" ap 3-2 
2884,12 9 24,38 28,68 4s' an°-4p' ap 3-2 
2878,72 5 24,38 28,68 4s' 3n°-4p' 3P 2-2 
2876,65 1 24,37 28,68 4s' an°-4p' ap 1-2 
2855,29 8 24,38 28,72 4s' 3n°-4p' 3P 2-1 
2853,23 6 24,37 28,72 4s' 3n°-4p' ap 1-1 
2842,88 7 24,37 28,73 4s' 3n°-4p' ap 1-0 
2824,66 6 25,73 30,12 4s" apo_4p" ap 1-0 
2818,26 6 25,75 30,14 4s" spo_4p" sp 0-1 
2807,02 4 25,73 30,14 4s" spo_4p" sp 1-1 
2785,23 5 25,73 30,18 4s" apo_4p" sp 1-2 
2783,65 5 25,69 30,14 4s" spo_4p" sp 2-1 
2762,23 7 25,69 30,18 4s" spo_4p" sp 2-2 
2743,89 3 23,40 27 ,91 3d' 3n°-4p' sn 3-2 
2724,84 10 23,40 27,94 3d' 3n°-4p' sn 3-3 
2685,63 6 28,73 33,35 4p' 3P-4d' sno 0-1 
2678,38 9 23,29 27 ,91 3d' 3n°-4p' sn 2-2 
2677 ,87 3 23,29 27 ,91 3d' 3n°-4p' sn 2-1 
2676,46 4 28,72 33,35 4p' 3P-4d' anQ 1-1 
2674,02 8 28,72 33,35 4p' 3P-4d' ana 1-2 
2660,22 3 23,29 27,Q4 3d' 3n°-4p' sn 2-3 
2656,17 1 28,68 33,35 4p' 8P-4d' sno 2-1 
2654,63 10 28,68 33,35 4p' 8P-4d' ano 2-3 
2653,77 4 28,68 33,35 4p' 8P-4d' ano 2-2 
2645,47 2 23,40 28,08 3d' 3n°-4p' aF 3-3 
2632,40 4 23,21 27,91 3d' an°-4p' an 1-2 
2631,90 7 23,21 27,91 3d' an°-4p' sn 1-1 
2617,26 1 25,38 30,12 3d' 3S 0-4p" sp 1-0 
2613,95 3 23,17 27 ,91 3d' 3F0-4p' 3n 2-2 
2613,44 3 23,17 27 ,91 3d' 3F0-4p' 3n 2-1 
2602,12 1 25,38 30,1.4 3d' 3 S 0 -4p" 3 P f-1 
2597 ,25 3 23,14 27,91 3d' aF0-4p' 3n 3-2 
2594,41. 1 23,29 28,08 3d' an°-4p' 3F 2-3 
2583,39 3 25,38 30,18 3d' as0-4p" ap 1-2 
2580,17 2 23,14 27,94 3d' 3F0-4p' 3n 3-3 
2563,29 5 23,11 27,94 3d' 3F0-4p' 3n 4-3 
2533,92 3 23,17 28,06 3d' aF0-4p' SF 2-2 
2524,48 1 23,17 28,08 3d' 3F0-4p' 8F 2-3 
2518,26 2 23,14 28,06 3d' 3F0-4p' 3F 3-2 
2508,91 3 23,14 28,08 3d' SF0 -4p' SF 3-3 
2506,69 5 28,72 33,66 4p' 8P-4d' 8P0 1-2 
2504,42 4 28,73 33,68 4p' 8P-4d' 3P 0 0-1 
2499,96 1 23,14 28,10 3d' 8F0-4p' 8F 3-4 
2496,40 5 28,72 33,68 4p' 3P-4d' 3P 0 1-1 
2494,90 6 28,72 33,68 4p' 3P-4d' 3P0 1-0 
2492,95 3 23,11 28,08 3d' 3F0-4p' 8F 4-3 
2488,86 12 28,68 33,66 4p' apo_4d' spo 2-2 
2485,63 2 28,08 33,07 4p' 8F-4d' 3F0 3-2 
2484,87 2 28,10 33,09 4p' 8F-4d' 3F0 4-3 
2484,11 6 23,11 28,10 3d' 8F0-4p' 3F 4-4 
2479,76 3 28,73 33,73 4p' sP-4d' 38° 0-1 
2478,79 6 28,68 33,68 4p' aP-4d' 3P0 2-1 
2476,55 6 28,06 33,07 4p' 3F-4d' 3F0 2-2 

2476,10 7 { 28,73 33,74 4p' 3P-5s' ana 0-1 
28,08 33,09 4p' 3F-4d' aFo 3-3 

2472,95 8 28,10 33,11 4p' 3F-4d' aFo 4-4 
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]., A I EH, eV E 8 , eV Transition J 

2471,92 6 28,72 33,73 4p' 3P-4d' 38° 1-1 
2468,30 2 28,72 33,74 4p' 3P-5s' 3D0 1-1 
2467,10 3 28,06 33,09 4p' 3F-4d' spo 2-3 
2464,62 5 28,72 33,75 4p' aP-5s' ano 1-2 
2464,26 4 28,08 33,11 4p' aF-4d' apo 3-4 
2454,63 6 28,68 33,73 4p' aP-4d' 38° 2-1 
2447 ,43 1 28,68 33,75 4p' aP-5s' ano 2-2 
2443,69 7 28,68 33,75 4p' aP-5s' ano 2-3 
2427,20 4 28,10 33,21 4p' aF-4d' 3G0 4-4 
2424,49 2 25,39 30,50 4p 5P-4d 5Da 3-2 
2424,27 6 25,39 30,50 4p 5P-4d 5D" 3-3 
2423,93 12 25,39 30,50 4p 5P-4d 6D 3-4 
2423,52 12 28,10 30,21 4p' aF-4d' aGo 4-5 
2421,81 4 28,08 33,20 4p' aP-4d' aGo 3-3 
2418,82 10 28,08 33,21 4p' aP-4d' 3G0 3-4 
2416,00 3 25,37 30,50 4p 5P-4d 5D 0 2-1 
2415,84 4 25,37 30,50 4p 5P-4d 5D0 2-2 
2415,61 7 25,37 30,50 4p 5P-4d 5D 0 2-3 
2413,20 10 28,06 33,20 4p' 3P-4d' 3G0 2-3 
2411,01 5 25,36 30,50 4p 5P-4d 5D 0 1-1 
2410,80 4 25,36 30,50 4p 5P-4d 5D 0 1-2 
2410,34 4 27 ,94 33,09 4p' 3D-4d' 3P0 3-3 
2404,98 6 27,91 33,07 4p' 3D-4d' spa 1-2 
2404,50 3 27 ,91 33,07 4p' 3D-4d' spa 2-2 
2399,15 12 27,94 33,11 4p' 3D-4d' apo 3-4 
2395,63 10 27 ,91 33,09 4p' 3D-4d' 3P0 2-3 
2360,26 9 28,10 33,35 4p' 3P-4d' 3D0 4-3 
2352,33 5 28,08 33,35 4p' aF-4d' 3D0 3-3 
2351,67 7 28,08 33,35 4p' 3P-4d' 3D0 3-2 
2345,42 5 28,06 33,35 4p' 3P-4d' 3D0 2-1 
2345,17 9 23,40 28,68 3d' 3D0-4p' 3P 3-2 
2343,56 3 28,06 33,35 4p' 3P-4d' ano 2-2 
2319,37 10 25,93 31,27 4p 3P-4d 3Da 2-2 
2319,13 10 25,93 31,28 4p aP-4d 3Da 0-1 
2318,35 2 25,93 31,28 4p 3P-4d 3D0 2-1 
2318,04 12 25,93 31,27 4p 3P-4d 3D0 1-2 
2317,47 15 25,93 31,28 4p aP-4d 3Da 2-3 
2317,00 9 25,93 31,28 4p 3P-4d 3D0 1-1 
2302,92 6 25,93 31,31 4p 3P-5s 3Sa 0-1 
2302,17 15 25,93 31,31 4p 3P-5s 38° 2-1 
2300,85 10 25,93 31,31 4p 3P-5s 38° 1-1 
2297,15 5 23,29 28,68 3d' 3D 0 -4p' 3P 2-2 
2296,24 4 24,38 29,77 4s' 3D0-4p" 3D 2-1 

2294,91 5 24,37 29,77 4s' an°-4p" 3D 1-1 
2294,05 3 24,38 29,79 4s' 3D 0-4p" an 3-2 
2293,03 12 27,94 33,35 4p' 3D-4d' 3D0 3-3 
2292,39 5 27,94 33,35 4p' 3D-4d' 3D0 3-2 
2292,25 4 24,38 29,79 4s' 3D 0 -4p" 3D 3-3 

2290,61 6 24,38 29,79 4s' 3D 0 -4p" an 2-2 
2289,31 4 24,37 29,79 4s' 3D0-4p" 3D 1-2 
2288,82 2 24,38 29,79 4s' 3D0-4p" 3D 2-3 
2282,21 7 23,29 28,72 3d' 3D0-4p' 3P 2-1 
2281 ,22 7 27,91 33,35 4p' 3D-4d' 3D 1-1 

2280,85 5 27,91 33,35 4p' 31)-4d' 3D 2-1 
2279,68 4 27,91 33,35 4p' 3D-4d' 3Da 2-3 
2279,47 3 27 ,91 33,35 4p' aD-4d' 3D0 1-2 
2279,10 10 27,91 33,35 4p' 3D-4d' 3Da 2-2 
2248,73 7 23,21 28,72 3d' 3Da-4p' 3P 1-1 
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2242,29 6 23,21 28,73 3d' 3D0-4p' 3P 1-0 
2192,06 15 28,10 33,75 4p' 3F-5s' 3D0 4-3 
2188,22 10 28,08 33,75 4p' 3F-5s' 3D0 3-2 
2184,06 8 28,06 33,74 4p' 3F-5s' 3D0 2-1 
2177,22 25 25,39 31,08 4p 5P-5s 5S0 3-2 
2170,23 20 25,37 31,08 4p 5P-5s 5S0 2-2 
2168,26 10 27,94 33,66 4p' 3D-4d' 3P 0 3-2 
2166,19 15 25,36 31,08 4p 6P-5s 5S0 1-2 
2157,53 3 24,37 30,12 4s' 3D0 -4p" 3P 1-0 
2156,38 3 27 ,91 33,66 4p' 3D-4d' 3P0 2-2 
2149,07 3 27,91 33,68 4p' 3D-4d' 3P 0 1-1 
2148,73 8 27 ,91 33,68 4p' 3D-4d' 3P 0 2-1 
2148,38 5 24.,38 30,14 4s' 3D0-4p" 3P 2-1 
2147,95 6 27,91 33,68 4p' 3D-4d' 3P 0 1-0 
2138,59 10 24,38 30,18 4s' 3D0-4p" 3P 3-2 
2136,73 3 27,94 33,75 4p' 3D-5s' 3D0 3-2 
2133,87 15 27,94 33,75 4p' 3D-5s' 3D0 3-3 
2128,22 6 27,91 33,74 4p' 3D-5s' 3D 0 1-1 
2127,89 3 27,91 33,74 4p' 3D-5s' 3D0 2-1 
2125,50 3 27,91 33,75 4p' 3D-5s' 3D0 1-2 
2125,16 10 27,91 33,75 4p' 3D-5s' 3D0 2-2 
2122,34 8 27,91 33,75 4p' 3D-5s' 3D 0 2-3 
1973,780 4 22,40 28,63 4s 3S0 -4p' 3P 1-2 
1962,74 2 22,40 28,72 4s 3S0-4p' 3P 1-1 
1957,83 1 22,40 28,73 4s 3S0-4p' 3P 1-0 
1919,515 4 19,47 25,93 3d 3D0-4p 3P 1-1 
1918,667 4 19,47 25,93 3d 3D0-4p 3P 1-2 
1918,06 1 19,47 25,93 3d 3D0-4p 3P 1-0 
1915,564 7 19,46 25,93 3d 3D0 -4p 3P 2-1 
1914,653 3 19,46 25,93 3d 3D 0 -4p 3P 2-2 
1914,398 9 19,45 25,93 3d 3D 0 -4p 3P 3-2 
1843,19 2 
1839,43 3 
1836,42 5 
1675,637 4 17,96 25,36 3d 5D0 -4p 5P 2-1 
1675,484 7 17,96 25,36 3d 5D0 -4p 5P 1, 0-1 
1673,425 7 17,96 25,37 3d 5D0-4p r.p 3-2 
1673,241 3 17,96 25,37 3d 5D0-4p 5P 2-2 
1673,14 1 17,96 25,37 3d 5D0-4p 5P 1-2 
1669,671 7 17,97 25,39 3d 5D0-4p 5P 4-3 
1669,304 5 17,96 25,39 3d 5D0-4p 5P 3-3 
1669,10 1 17,96 25,39 3d 6D0-4p 5P 2-3 
1468,006 2 19,47 27,91 3d 3D0-4p' 3D 1-2 
1467,841 3 19,47 27 ,91 3d 3D0 -4p' 3D 1-1 
1465,712 3 19,46 27,91 3d 3D0-4p' 3D 2-2 

1465,532 2 19,46 27,91 3d 3D 0 -4p' 3D { 2-1 
3-2 

1460,234 2 19,46 27,94 3d 3D 0 -4p' 3D 2-3 
1460,077 4 19,45 27,94 3d 3D 0 -4p' 3D 3-3 
1205,95 1 4,12 14,23 3p4 IS-3p" apo 0-1 
1002,095 3 1,74 14,11 3p41D-3p5 apo 2-2 
887,404 10 0,14 14,11 3p4 3P-3p5 apo 1-2 
883,179 9 0,19 14,23 3p4 3P-3p5 apo 0-1 
879,622 8 0,14 14,23 3p4 3P-3p5 apo 1-1 
878,728 12 0,00 14,11 3p4 3P-3p5 apo 2-2 
875,534 9 0,14 14,30 3p4 3P-3p5 apo 1-0 
871,099 10 0,00 14,23 3p4 aP-3ps 3po 2-1 
769,152 12 1,74 17,86 3p4 1D-3p5 1po 2-1 
699,72 1 1,74 19,45 3p4 1D-3d 3D" 2-3 
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697,74 2 0,19 17,96 3p4 3P-3d 5D 0 0-1 
695,537 6 0,14 17,96 3p4 3P-3d 5D 0 1-0, 1, 2 

690,170 8 0,00 17,96 3p4 3P-3d 5D 0 2-1' 2, 3 
676,241 6 
643,256 9 0,19 19,47 3p4 3P-3d 3D 0 0-1 
641,808 12 0,14 19,46 3p4 3P-3d 3D 0 1-2 
641,364 5 0,14 19,47 3p4 3P-3d 3D 0 1-1 

637 ,282 20 0,00 19,46 3p4 sP-3d 3D 0 2-3, 2 
636,818 3 0,00 19,47 3p4 sP-3d 3Dc 2-1 
.623,767 5 
604,152 10 
579,212 3 1,74 23,14 3p4 1D-3d' apo 2-3 

578,386 4 1 ,74 23,17 3p4 lD-?.d' apo 2-2 
577,153 3 0,14 21,62 3p4 3P-4s 5Se 1-2 
573,468 4 0,00 21,62 3p4 3P-4s 5S0 2-2 
558,321 5 0,19 22,40 3p4 3P-4s 3S0 0-1 
556,893 6 0,14 22,40 3p4 3P-4s 3S0 1-1 

553,470 9 0,00 22,40 3p4 3P-4s 3S0 2-1 
538,788 6 0,19 23,21 3p4 3P-3d' 3Dc 0-1 
537,459 6 0,14 23,21 3p4 3P-3d' 3D 0 1-1 
536,745 8 
535,580 7 0,14 23,29 3p4 3P-3d' 3D 0 1-2 

534,26 1 0,00 23,21 3p4 3P-3d' 3D 0 2-1 
532,413 7 0,00 23,29 3p4 3P-3d' 3D 0 2-2 
529,900 9 0,00 23,40 3p4 3P-3d' 3D 0 2-3 
512,769 7 0,19 24,37 3p4 3P-4s' 3Dc 0-1 
511,565 7 0,14 24,37 3p4 sP-4s' 3Dc 1-1 

511,497 8 0,14 24,38 3p4 sP-4s' 3Dc 1-2 
508,655 2 0,00 24,37 3p4 3P-4s' 3D 0 2-2 
508,595 4 
508,434 9 0,00 24,38 3p4 3P-4s' 3D 0 2-3 
492,228 3 0,19 25,38 3p4 3P-3d' 3S0 0-1 

491,121 4 0)4 25,38 3p4 3P-3d' 3S0 1-1 
490,68 3 
488,452 7 0,00 25,38 3p4 3P-3d' sse 2-1 
487,988 7 
487 ,025 7 

485,515 4 0,19 25,73 3p4 3P-4s" apo 0-1 
485,150 6 0,14 25,69 3p4 3P-4s" spc 1-2 
484,445 5 0,14 25,73 3p4 3P-4s" ape 1-1 
484,116 5 0,14 25,75 3p4 3P-4s" apo 1-0 
482,548 8 0,00 25,69 3p4 3P-4s" spo 2-2 

481,848 6 0,00 25,73 3p4 3P-4s" ape 2-1 
476,432 7 0,14 26,16 3p4 3P-3d" 3Dc 1-2 
473,918 6 0,00 26,16 3p4 3P-3d" 3D 0 2-2 
473,025 6 0,00 26,23 3p4 3P-3d" 3Dc 2-1 
469,968 4 0,19 26,57 3p4 3P-3d" 3D 0 0-1 

469,831 4 0,14 26,53 3p4 3P-3d" 3D 0 1-2 
468,956 3 0,14 26,57 3p4 3P-3d" 3D 0 1-1 
468,467 4 0,14 26,60 3p4 3P-3d" 3D 0 1-0 
467,390 6 0,00 26,53 3p4 3P-3d" sno 2-2 
466,530 5 0,00 26,57 3p4 3P-3d" sno 2-1 

398,86 1 0,00 31,08 3p4 3P-5s 5S0 2-2 
397 ,67 1 0,14 31,31 3p4 3P-5s sse 1-1 
396,38 4 0,00 31,28 3p4 sP-4d sno 2-3 
395,92 1 0,00 31,31 3p4 sP-5s 3S0 2-1 
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Ar IV, ground state 1s2 2s2 2p6 3s2 3p3 4Sg12 

Ionization potential 482400 cm-1 ; 59,806 eV 

"'·A I EH, eV E 8 , eV Transition J 

5838,01 
5847,03 
5830,04 
5739,88 
4922,50 
4894,53 
4871,78 
4808,66 
4697,87 
4690,9 
4639,36 
4417,30 
4364,80 
4229,81 
4182,97 
4089,04 
3908,43 
3858,46 
3800,42 
3777,52 
3750,79 
3713,19 
3692,5 
3424,43 
3393,35 
3391,86 
3324,78 
3157,60 
3134,90 3 31,91 35,86 4s 2P-4p 4P 0 3/2-Sfz 
3125,98 
3077,40 8 31,91 35,93 4s 2P-4p 4P 0 3/2-5/2 
3065,11 
3039,75 
3037,98 6 31,91 35,99 4s 2P-4p 2D0 3/2-3/2 
3016,15 5 31,75 35,86 4s 2P-4p 4P0 1J2-3J2 

2985,04 
2926,33 11 31,75 35,99 4s 2P-4p 2Dc 1J2-3J2 
2918,28 3 31,24 35,49 4s 4P-4p 4D0 5/2-Sfz 
2913,00 12 31,91 36,16 4s 2P-4p 2D0 Sfz-5/2 
2874,40 6 31,24 35,55 4s 4P-4p 4D 0 5/2-% 

2851,94 4 31,11 35,45 4s 4P-4p 4D 0 a;2_1J2 

2830,25 10 31,11 35,49 4s 4P-4p 4D 0 3/2-3/2 
2809,44 16 31,24 35,65 4s 4P-4p 4D0 s;2_7 /2 
2797,11 7 31,02 35,45 4s 4P-4d 4D 0 1/2-1/2 
2788,96 14 31,11 35,55 4s 4P-4p 4D 0 3/2-5/2 

2785,39 
2784,47 12 33,24 37,70 4s' 2D-4p' 2F0 3/2-/52 
2782,92 3 33,24 37,70 4s' 2D-4p' 2F0 5J2-% 
2776,26 10 31,02 34,49 4s 4P-4p 4D0 1/2-3/2 
2757 ,92 14 33,24 37,74 4s' 2D-4p' 2F 0 5J2-7J2 

2682,63 9 31,24 35,86 4s 4P-4p 4P0 5/2-3/2 
2640,34 15 31,24 35,93 4s 4P-4p 4P 0 5/2-5/2 
2626,32 2 33,24 37,97 4s' 2D-4p' 2D0 3/2-% 
2624,92 12 :33,24 :-n ,97 4s' 2D-4p' 2D0 s;2_5/2 
2621,36 12 33,24 :J7 ,98 4s' 2D-4p' 2D0 %-3/2 
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)., A I EH, eV EB, eV Transition J 

2619,98 6 33,24 37,98 4s' 2D-4p' 2fl 0 %-% 
2615,68 12 31,11 35,85 4s 4P-4p 4P0 3/2-1/2 
2611,24 3 31,24 35,99 4s 4P-4p 2D 0 5/2-3/2 
2608,44 7 31,91 36,66 4s 2P-4p 2P 3/2-1/2 
2608,06 10 31,11 35,86 4s 4P-4p 'P0 s;2_s;2 

2599,47 12 31,91 36,67 4s 2P-4p 2P~ 3/2-% 
2569,53 7 31,02 35,85 4s 4P-4p 4P 0 1/2-1/2 
2568,07 10 31,11 35,93 4s 4P-4p 4P 0 3/2-5/2 
2562,17 12 31,02 35,86 4s 4P-4p 4P 0 1/2-3/2 
2540,55 4 31,11 35,99 4s 4P-4p 2D0 %-% 

2534,1 
2525,69 9 31,75 36,66 4s 2P-4p 2P 0 1/2-1/2 
2518,40 6 ~H,24 36,16 4s 4P-4p 2D0 %-5/2 
2517,28 5 31,75 36,67 4s 2P-4p 2P 0 1/2-3/z 
2513,28 12 31,24 36,17 4s 4P-4p 48° 5/2-3/2 

2496,93 3 31,02 35,99 4s 4P-4p 2D0 1/2-% 

2467,3 
2452,58 4 31,11 36,16 4s 4P-4p 2D0 3fz-6J2 
2447,71 8 31,11 36,17 4s 4P-4p 'S0 3/2-3/2 
2407,20 6 31,02 36,17 4s 4P-4p 4S0 1/2-3/2 

2368,15 3 31,91 37,14 4s 2P-4p 2S0 3/2-1/2 

2351,8 
2345,4 
2299,72 4 31,75 37,14 4s 2P-4p 2S0 1/z-1/z 
1197,84 1 4,34 14,69 3p3 zpo_3p4 4p %-3/z 

1190,354 2 4,34 14,76 3p3 2po_3p4 4p 3/z-1/z 
1187,80 1 4,32 14,76 3p3 2po_3p4 4p 1/z-1/z 
1037,931 1 2,63 14,58 3p3 2fl0-3p4 4p s;2-.:.s;2 
901,804 2 4,34 18,09 3p3 2pa_3p4 2fl 3/z-3/z 
901,168 9 4,34 18,10 3p3 2po_3p4 2fl 3/z-5/z 

900,362 5 4,32 18,09 3p3 2po_3p4 2fl 1/z-3fz 
850,602 25 0,00 14,58 3p3 'So-3p4 4p 3/z-5/a 
843,772 20 0,00 14,69 3p3 4Sa-3p4 4p a;2_a;2 
840,029 15 0,00 14,76 3ps 'So-3p4 4p 3/z-1/z 
801,913 5 2,63 18,09 3pa 2flo-3p4 2fl 5Jz-% 

801,409 10 2,63 18,10 3pa 2Do-3p4 2D 5/z-5/z 
801,086 10 2,61 18,09 3pa zno-3p4 2D 3/z-3/z 
800,573 5 2,61 18,10 3pa 2Do-3p4 2D 3/z-5/2 

761,470 5 4,34 20,62 3p3 2p0_3p4 2p 3/z-3/z 
760,439 3 4,32 20,62 3p3 2po_3p4 2p 1/z-3/2 

755,212 3 4,34 20,76 3p3 2po_3p4 2p 8/z-1/z 
754,205 4 4,32 20,76 3p3 2po_3p4 2p 1/z-1/z 
700,277 8 4,34 22,05 3p3 2po_3p4 2S 3/z-1/2 
699,408 6 4,32 22,05 3p3 2po_3p4 2S 1/z-1/z 
689,007 12 2,63 20,62 3p3 2fl0-3p4 2p 5/z-3/z 

688,392 7 2,61 20,62 3pa 2flo-3p4 zp 3f2-3f2 

683,278 10 2,61 20,76 3ps 2flo-3p' zp 3 2-1/2 
399,634 3 0,00 31,02 3pa 4So-4s 'P 3/z-1/z 
398,546 4 0,00 31,11 3pa 4So-4s 4p 3/z-3/z 
396,869 '1 0,00 31,24 3ps 4So~4s 4p s;2_s;2 
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ArV, ground state 1s2 2s2 2p6 3s2 3p2 3 Po 
Ionization potential 605100 cm-1; 75,02 eV 

A., A I EH, eV ED, eV Transition J 

836,126 2 0,25 15,08 3p2 aP-3pa ano 2-1 
835,792 1 0,25 15,09 3p2 aP-3pa ano 2-2 
834,878 4 0,25 15,10 3p2 aP-3pa ano 2-3 
827,349 3 0,09 15,08 3p2 aP-3pa ano 1-1 
827 ,055 5 0,09 15,09 3p2 aP-3pa ano 1-2 
822,159 4 0,00 15,08 3p2 3P-3pa ano 0-1 
715,645 3 0,25 17,58 3p2 8P-3p3 apo 2-2 
715,599 4 0,25 17,58 3p2 3P-3p3 apo 2-1 
709,195 5 0,09 17,58 3p2 3P-3p3 apo 1-1, 0 
705,353 3 0,00 17,58 3p2 3P-3p3 apo 0-1 
558,481 5 2,02 24,22 3p2 1D-3patpo 2-1 
527,693 6 0,25 23,75 3p2 aP-3pa a8o 2-1 
524,189 5 0,09 23,75 3p2 aP-3pa s8o 1-1 
522,090 3 0,00 23,75 3p2 aP-3pa a8o 0-1 
517,250 0 0,25 24,22 3p2 3P-3p3lpo 2-1 
513,914 1 0,09 24,22 3p2 3P-3p3 lpo 1-1 
511,886 0 0,00 24,22 3p2 3P-3p3lpc 0-1 
463,938 7 0,25 26,97 3p2 3P-3d apo 2-2 
462,415 3 0,25 27 ,06 3p2 3P-3d apo 2-1 
461,227 6 0,09 26,97 3p2 3P-3d apo 1-2 
459,728 1 0,09 27,06 3p2 3P-3d apo 1-1 
458,975 2 0,09 27,11 3p2 3P-3d spo 1-0 
458,121 3 0,00 27,06 3p2 3P-3d apo 0-1 
450,079 1 0,25 27,80 3p2 3P-3d 3D 0 2-1 
449,493 4 0,25 27 ,83 3p2 3P-3d 3D0 2-2 
449,065 18 0,25 27 ,86 3p2 3P-3d 3D 0 2-3 
447,527 4 0,09 27 ,80 3p2 3P-3d 3D0 1-1 
446,949 8 0,09 27 ,83 3p2 3P-3d 3D 0 1-2 
445,997 5 0,00 27 ,80 3p2 3P-3d 3D 0 0-1 
350,878 3 2,02 37,35 3p2 1D-4s tpo 2-1 
339,886 3 0,25 36,73 3p2 3P-4s ape 2-1 
339,009 3 0,09 36,67 3p2 3P-4s apo 1-0 
338,426 2 0,09 36,73 3p2 3P-4s apo 1-1 
337,998 6 0,25 36,93 3p2 3P-4s apo 2-2 
337,555 3 0,00 36,73 3p2 3P-4s apo 0-1 
336,555 3 0,09 36,93 3p2 3P-4s apo 1-2 

Ar VI. ground state 1s2 2s2 2p6 3s2 3p 2 P~;2 
Ionization potential 736600 cm-1; 91,32 eV 

A., A I EH' eV ED, eV Transition J 

767,71 1 0,27 16,42 3p 2po_3p2 2D %-3/2 
767,06 2 0,27 16,44 3p 2po-3p2 2D 3/2-% 
754,93 1 0,00 16,42 3p apo_3p2 2D 1/2- 3/2 
596,694 4 0,27 21,05 3p 2po_3p2 28 3/2-1/2 
594,096 3 12,65 33,52 3p2 4P-3p3 48o %-3/2 
589,783 2 12,50 33,52 3p2 4P-3pa 48o a;2_a;2 
588,921 5 0,00 21,05 3p 2po_3p2 28 1/2-1/a 
587 ,006 1 12,40 33,52 3p2 4P-3p3 48o 1/2-3/2 
555,639 4 0,27 22,59 3p 2po_3p2 2p 3/2-1/2 
551,371 8 0,27 22,76 3p 2p0_3p2 2p a;2_a;2 
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11., A I EH, eV E 8 , eV Transition J 

548,905 5 0,00 22,59 3p 2po_3p2 2p 1/2-1/2 
544,731 4 0,00 22,76 3p 2po_3p2 2p 1/2-% 
466,932 4 12,65 39,20 3p2 4P-3d 4po %-5/2 
465,586 2 12,65 39,28 3p2 4P-3d 4po %-% 
464,257 4 12,50 39,20 3p2 4P-3d 4P 0 3/2-% 
462,146 4 0,27 27,10 3p 2P 0-3d 2n a;2_a/2 
462,007 25 0,27 27,11 3p 2P 0-3d 2.D %-% 
461,898 1 12,50 39,34 3p2 4P-3d 41'0 %-1/2 
461,227 6 12,40 39,28 3p2 4P-3d 4po 1/2-a/2 
460,202 1 12,40 39,34 3p2 4P-3d 4po 1/2-1/2 
460,058 1 12,65 39,60 3p2 4P-3d 4n° %-a/2 
459,603 3 12,65 39,62 3p2 4P-3d 4no %-% 
459,320 10 12,65 39,64 3p2 4P-3d 4n° 5/2-7/2 
458,039 1 12,50 39,56 3p2 4P-3d 4no %-1/2 
457,475 20 { 0,00 27,10 3p 2P0 -3d 2n 1/2-a/2 

12,50 39,60 3p2 4P-3d 4n° a/2-% 
457,007 5 12,50 39,62 3p2 4P-3d 4no 3/2-% 
456,375 3 12,40 39,56 3p2 4P-3d 4no 1/2-1/2 
455,813 2 12,40 39,60 3p2 4P-3d 4D 0 1/2-a/2 
294,052 6 0,27 42,44 3p 2P 0-4s 2S a/2-1/2 
292,154 5 0,00 42,44 3p 2P 0 -4s 2S 1/2-1/2 
283,164 3 12,50 56,28 3p2 4P-4s 4po a/2-1/2 
282,556 1 12,50 56,37 3p2 4P-4s 4po a/2-a/2 
282,423 6 12,65 56,55 3p2 4P-4s 4po %-5/2 
281,915 4 12,40 56,37 3p2 4P-4s 4po 1/2-% 
281;433 3 12,50 56,55 3p2 4P-4s 4po %-% 
220,946 5 0,27 56,39 3p 2P 0-4d 2n a/2- 5/2 
219,896 3 0,00 56,38 3p 2P 0-4d 2n 1/2-% 
180,719 3 0,27 68,88 3p ap 0 -5d 2D a/2-5/2 
180,074 2 0,00 68,85 3p 2P0 -5d 2n 1/2-a/2 

Ar VII, ground state 1s2 2s2 2p6 3s2 18 0 

Ionization potential 1000400 cm-1 ; 124,03 eV 

11., A I EH, eV E 8 , eV Transition J 

644,388 2 14,33 33,57 3p apo_3p2 ap 2-1 
641,318 2 14,12 33,45 3p apo_3p2 ap 1-0 
637,466 1 14,12 33,57 3p apo_3p2 ap 1-1 
637,052 4 14,33 33,79 3p apo_3p2 ap 2-2 
634,208 2 14,02 33,57 3p apo_3p2 ap 0-1 

630,306 2 14,12 33,79 3p apo_3p2 ap 1-2 
585,754 15 0,00 21,17 3s2 1S-3p lpo 0-1 
479,485 2 14,33 40,19 3p ap 0 -3d an 2-2 
479,379 12 14,33 40,19 3p ap 0 -3d an 2-3 
475,733 2 14,12 40,18 3p ap 0 -3d an 1-1 

475,656 8 14,12 40,19 3p ap 0 -3d an 1-2 
463,938 4 14,02 40,18 3p ap 0 -3d an 0-1 
297,701 6 40,19 81,84 3p an-4/ apo 3-4, 3, 2 
297,658 4 40,19 81,84 3p an-4t ape 2-3, 2 
297,621 3 40,18 81,84 3p an-4/ ape 1-2 

250,940 7 14,33 63,73 3p ap0-4s as 2-1 
249,886 5 14,12 63,73 3p ap 0 -4s as 1-1 
249,384 2 14,02 63,73 3p ap 0-4s as' 0-1 
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·-------- - ·----- ··---·--·-· 

"·.A 1 EH, eV En, eV I Transition J 

192,635 7 14,33 78,69 3p 3P 0-4d 3D 2-3 
192,041 5 14,12 78,68 3p 3P 0-4d 3D 1-2 
191,759 3 14,02 78,67 3p 3P0-4d 3D 0-1 
176,566 10 0,00 70,22 3s2 1S-4p lpo 0-1 
152,259 3 14,33 95,75 3p 3P0-5d 3D 2-3 
151,876 2 14,12 95,75 3p 3P0-5d 3D 1-2 
151,698 1 14,02 95,75 3p 3P 0-5d 3D 0-1 

Ar VIII, ground state 1s2 2s2 2p6 3s 28112 

Ionization potential 1157 400 cm-1 ; 143,49 eV 

"· .\. 
1 EH, eV E 8, eV Transition J 

713,81 5 0,00 17,36 3s 2S-3p 2P0 1/2-1/2 
700,24 10 0,00 17,70 3s 2S-3p 2P 0 1/2-3/2 
526,870 1 17,70 41,23 3p 2P0 -3d 2D %-3/2 
526,457 5 17,70 41,25 3p 2P 0-3d 2D 3/2-% 
519,429 3 17,36 41,23 3p 2P0-3d 2D 1/2-3/2 
338,222 0 41,23 77,89 3d 2D-4p 2P0 %-1/2 
337,257 2 41,25 78,01 3d 2D-4p 2P 0 5/2-3/2 
260,332 6 41,25 88,87 3d 2D-4j 2po 5/2-7/2 
260,253 4 41,23 88,87 3d 2D-4/ 2F 0 3/2-% 
230,875 7 17,70 71,40 3p 3P0-4s 2S 3/2-1/2 

229,437 5 17,36 71,40 3p 3P 0-4s 2S 1/2-1/2 
184,315 5 41,25 108,51 3d 2D-5j 2po 5/2-7/2 
184,273 3 41,23 108,51 3d 2D-5/ 2F0 3/2-5/2 
180,254 15 17,70 86,48 3p 2P 0-4d 2D 3/2-5/2 
179,400 10 17,36 86,47 3p 2P 0-4d 2D 1/2-3/2 

159,175 5 0,00 77,89 3s 2S-4p 2po 1/2-1/2 
158,923 8 0,00 78,01 3s 2 S-4p 2 P0 1/2-3/2 
149,333 3 17,70 100,72 3p 2P 0-5s 2S 3/2-1/2 

148,725 2 17,36 '100 ,72 3p 2P 0-5s 2S 1/2-1/2 
138,440 5 17,70 107,25 3p 2P 0-5d 2D 3/2- 5/2 

137,926 3 17,36 107,25 3p 2P0-5d 2D 1/2-3/2 
123,033 1 17,70 118,47 3p 2P 0-6d 2D 3/2-5/2 
122,624 0 17,36 118,47 3p 2P 0-6d 2D 1/2-3/2 
120,157 1 0,00 103,18 3s 2S-5p 2P0 1/2-1/2 
120,093 2 0,00 103,23 3s 2S-5p 2P 0 1/2-% 
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POTASSIUM, Z = 19 
K I, 1round state 1s2 2s2 2p6 3s2 3p6 4s 281/2 
Ionization potential 35 009,78 cm-1; 4,340 eV 

~.A I EH, eV E 8, eV Transition J 

85100 10 3,60 3,74 6p 2P 0-5d 2D 3/2-3/2, % 
84520 10 3,60 3,74 6p 2P 0-5d 2D 1J2-% 
74260 10 { 3,80 3,96 5g 2G-6h 2H0 

3,79 3,96 5/ 2r-6g 2G 
64610 10 3,40 3,60 6s 2S-6p 2P 0 1/2-1/2 
64310 10 3,40 3,60 6s 2S-6p 2P'· lj2-% 
62360 20 3,40 3,60 3d 2D-6p 2P 0 3Jz-1J2 
62030 20 3,40 3,60 3d 3D-6p 2P 0 1/z, 3/2-3/2 40115,5 60 
37370,7 10 
37354,3 40 3,06 3,40 5p 2P 0 -4d 2D 3/2-%. 5/z 
37075,6 30 3,06 a,4o 5p 2P 0-4d 2D 1/2-% 36626,4 30 3,06 3,40 5p 2P 0-6s 2S lj2-lj2 
36372,7 10 3,06 3,40 5p 2P0 -6s 2S 3/z-1/2 
31596,8 40 2,67 3,06 3d 2D-5p 2P 0 3/z-1/2 
31395 80 2,67 3,06 3d 2D-5p 2P 0 3/2, 5/2-3/z 
27215,0 10 2,61 3,06 5s 2S-5p 2P 0 1/2-1/z 
27065,6 20 2,61 3,06 5s 3S-5p 2P 0 1/2-3/z 
15168,40 16 2,67 3,49 3d 2D-4/ 2r 3/2-Sfz 
15163,08 2,67 3,49 3d 2D-4/ 2r Sfz-7/2 
13397;09 2,67 3,60 3d 2D-6p 2P 0 3Jz-1J2 
13377,86 2,67 3,60 3d 2D-6p 2P 0 %-% 
12522,11 15 1,62 2,61 4p 2P 0-5s 2S 3Jz-1J2 
12432,24 16 1,61 2,61 4p 2P 0-5s 2S 1/2-1/z 
11772,83 17 1,62 2,67 4p 2P 0-3d 2D %-% 
11769,62 16 1,62 2,67 4p 2P 0-3d'2D %-% 
11690,21 17 1,61 2,67 4p 2P0-3d 2D lf2-3Jz 
11022,67 16 2,67 3,80 3d 2D-5f 2po 3J2-% 
11019,87 17 2,67 3,80 3d 2D-5f 2r %-7/2 
10487,11 8 2,67 3,85 3d 2D-7p 2P 0 %-1/2 
10482,15 5 2,67 3,85 3d 2D-7p 2P 0 3J2-3J2 
10479,63 9 2,67 3,85 3d 2D-7p 2P 0 %-3/2 9954,141 5 2,61 3,85 5s 2S-7p 2P 0 112-1/2 
9949,668 6 2,61 3,85 5s 2S-7p 2P 0 1/z-% 
9597,829 14 2,67 3,96 3d 2D-6f 2r 3/z-5/2 
9595,704 15 2,67 3,96 3d 2D-6f 2r &fz-7/2 
9351,590 6 2,67 4,00 3d 2D-8p 2P 0 3/2-1/2 
9349,248 3 2,67 4,00 3d 2D-8p 2P 0 3/2-3/2 
9347,235 7 2,67 4,00 3d 2D-8p 2P 0 &fz-3/2 
8925,436 4 2,61 4,00 5s 2S-8p 2P 0 1/2-1/2 
8923,312 5 2,61 4,00 5s 2S-8p 2P 0 lj2-% 
8904,017 12 2,67 4,06 3d 2D-7f 2r 3J2-5/2 
8902,188 13 2,67 4,06 3d 2D-7f 2r %-7/2 
8767,053 3 2,67 4,08 ;{d 2D-9p 2po %-1/2 
8763,955 4 2,67 4,08 3d 2D-9p 2P 0 %-% 
8505,112 10 2,67 4,13 3d 2D-'-8f 2r %-% 
8503,449 11 2,67 4,13 3d 2D-8/ 2r %-7/2 
8419,996 1 2,67 4,14 3d 2D-10p 2Pc 3J2-lj2 
8417,535 2 2,67 4,14 3d 2D-10p 2P 0 5/2-% 
8391,44 2,61 4,08 5s 2S-9p 2P 0 1J2-1J2 
8390,223 3 2,61 4,08 5s 2S-9p 2P 0 lj2-% 
8251,743 8 2,67 4,17 3d 2D-9f 2r 3J2-% 
8250,180 9 2,67 4,17 3d 2D-9/ 2r %-% 
8079,618 6 2,67 4,20 3d 2D-10f 2po 3f2-o;2 
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1.., A I EH, eV E 8 , eV Transit~on J 

8078,114 7 2,67 4,20 3d 2D-10j 2po 6/2-7/2 
7956,832 4 2,67 4,23 3d 2D-11j 2F0 3/2-% 

7955,371 5 2,67 4,23 3d 2D-11j 2r %-% 
7698,959 24 0,00 1 ,61 4s 28-4p 2P0 1/2-1/2 
7664,899 25 0,00 1,62 4s 28-4p 2P 0 1/2-% 
6964,672 12 1,62 3,40 4p 2P 0-4d 2D %-% 
6964,18 7 1,62 3,40 4p 2P 0-4d 2D %-% 

6938,767 20 1,62 3,40 4p 2 P0-6s 28 3/2-1/2 
6936,284 12 1,61 3,40 4p 2P 0-4d 2D 1/2-% 
6911 ,084 19 1,61 3,40 4p 2P 0-6s 28 1/2-1/2 
5831,887 17 1,62 3,74 4p 2P 0-5d 2D 3/2-% 
5812,148 15 1,61 3,74 4p 2P0 -5d 2D 1/2-3/2 

5801,752 17 1,62 3,75 4p 2P0 -7s 28 %-1/2 
5782,384 16 1,61 3,75 4p 2P0-7s 28 1/2-1/2 
5359,574 14 1,62 3,93 4p 2P 0-6d 2D 3/2-% 
5342,970 12 1,61 3,93 4p 2P 0-6d 2D 1/2-% 
5339.688 13 1,62 3,94 4p 2po_8s 28 3/2-1/2 

5323,276 12 1,61 3,94 4p 2po_8s 28 1/2-1/2 
5112,249 12 1,62 4,04 4p 2P0-7d 2D 3/2-% 
5099,200 11 1,62 4,05 4p 2po_gs 28 3/2-1/2 
5097,171 11 1,61 4,04 4p 2P 0-7d 2D 1/2-% 
5084,226 10 1,61 4,05 4p 2po_9s 28 1/2-1/2 

4965,031 10 1,62 4,11 4p 2po_8d 2fl 3/2-6/2 
4956,146 9 1,62 4,12 4p 2P 0-10s 28 a;2_Ij2 
4950,815 9 1 ,61 4,11 4p 2po_8d 2fl lj2-% 
4942,015 8 1,61 4,12 4p 2P 0-10s 28 1/2-1/2 
4869,757 9 1,62 4,16 4p 2po_9d 2fl %-% 

4863,483 8 1,62 4,17 4p 2P0 -11s 28 3/2-1/2 
4856,090 8 1,61 4,16 4p 2po_gd 2fl 1/2-3/2 
4849,865 7 1,61 4,17 4p 2P 0-11s 28 112-1/2 
4804,348 8 1,62 4,20 4p 2P 0-10d 2D a;2_s;2 
4799,754 6 1,62 4,20 4p 2P0 -12s 28 3/2-1/2 

4791,049 7 1,61 4,20 4p 2P 0-10d 2D 1/2-% 
4786,491 5 1,61 4,20 4p 2P 0-12s 28 1/2-1/2 
4757,389 7 1,62 4,22 4p 2P 0-11d 2D a;2_5j2 
4753,934 5 1,62 4,22 4p 2P 0-13s 28 a;2_lj2 
4744,345 6 1,61 4,22 4p 2P 0-11d 2D 1/2-3/2 

4740,914 4 1 ,61 4,22 4p 2P 0-13s 28 1/2-1/2 
4642,373 11 0,00 2,67 4s 28-3d 2D lj2-% 
4641 ,876 10 0,00 2,67 4s 28-3d 2D 1/2-3/2 
4047,206 17 0,00 3,06 4s 28-5p 2P 0 1/2-1/2 
4044,136 18 0,00 3,07 4s 28-5p 2P 0 1/2-3/2 

3648,981 4 0,00 3,40 4s 28-4d 2D 1/2-% 
3648,841 3 0,00 3,40 4s 28-4d 2D 1/2-3/2 
3447,375 10 0,00 3,60 4s 28-6p 2P 0 1/2-1/2 
3446,372 11 0,00 3,60 4s 28-6p 2P 0 1/2-% 
3217,621 6 0,00 3,85 4s 28-7p 2P0 1/2-1/2 

3217,155 7 0,00 3,85 4s 28-7p 2P 0 1/2-% 
3102,043 3 0,00 4,00 4s 28-8p 2P0 1/2-1/2 
3101,790 4 0,00 4,00 4s 28-Sp 2P0 1/2-3/2 
3034,920 2 0,00 4,08 4s 28-9p 2P 0 1/2-1/2 
3034,761 1 0,00 4,08 4s 28-9p 2P 0 1/2-% 

2992,223 1 0,00 4,14 4s 28-10p 2P0 1/2-1/2 
2992,118 1 0,00 4,14 4s 28-10p 2P0 1/2-% 
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R II, ground state 1s2 2s2 2p6 3s2 3p6 1so 

Ionization potential 256 637 cm-1 ; 31,817 eV 

A., A I EH, eV EB, eV Transition J 

6595,00 2 21 ,27 23,14 3d [21/z] 0-4p [21/z] 2-2 
6427 ,96 5 21,18 23,11 3d [31/z] 0-4p [21/zl 3-3 
6307,29 7 21,18 23,14 3d [31/z] 0-4p [21/zl 3-2 
6246,59 6 21,27 23,25 3d [31/z] 0-4p [11/zl 2-1 
6120,27 8 
6012,41 1 21,27 23,33 3d [21/z] 0 -4p [11/zl 2-2 
5969,64 2 20,64 22,71 4s' P/z] 0-4p [1/zl 1-1 
5772,32 4 21,18 23,33 3d [31/zJ"-4p [11/zl 3-2 
5642,73 5 21,27 23,46 3d [21/z] 0-4p' [11/z] 2-1 
5536,01 3 20,47 22,71 4s' [1/z] 0-4p [1/zl 0-1 

5512,69 2 21,27 23,51 3d [21/z] 0-4p' [11/zJ 2-2 
5488,06 2 24,15 26,41 4p' P/z]-5s [fl/z] 0 0-1 
5470,13 6 20,45 22,71 3d [11/z]-4p [1/z] 2-1 
5310,24 5 21,18 23,51 3d [31!z]"-4p' [11/ 2 ] 3-2 
5056,27 7 20,26 22,71 3d P/z] 0-4p [1/z] 0-1 

5017,34 1 20,64 23,11 4s' P/z] 0 -4p [21/zJ 1-3 
5005,60 8 20,24 22,71 4s [11/z] 0-4p [1/z] 1-1 
4943,24 6 20,64 23,14 4s' [1/z] 0-4p [21/2] 1-2 
4938,75 3 24,15 26,66 4p' [1/z]-5s' [1/z] 0 0-1 
4829,23 9 20,15 22,71 4s [11/z] 0-4p P/zl 2-1 

4774,92 4 20,64 23,25 4s' [1/z] 0-4p [fl/zl 1-1 
4659,38 5 20,45 23,11 3d [11/z] 0-4p [21/zJ 2-3 
4608,45 8 20,64 23,33 4s' P/z] 0-4p [fl/zl 1-2 
4595,65 5 20,45 23,14 3d [11/z] 0-4p [21/zJ 2-2 
4505,33 6 20,39 23,14 3d [1/z] 0-4p [21/zJ 1-2 

4466,65 5 20,47 23,25 4s' P/z] 0-4p [1/1z] 0-1 
4455,00 2 23,57 26,35 4p' P/zl-5s [11/z] 0 1-2 
4423,73 3 20,45 23,25 3d [11/z)"-4p [fl/zJ 2-1 
4388,16 7 20,64 23,46 4s' P/z] 0-4p' [11/2] 1-1 
4383,80 1 23,53 26,35 4p P/z]-5s [11/z] 0 0-2 

4374,87 1 
4362,96 3 23,51 26,35 4p' [fl/z]-5s [11/z] 0 2-2 
4340,03 5 20,39 23,25 3d P/z] 0-4p [11/z] 1-1 
4317,85 2 
4309,10 7 20,64 23,51 4s' P/z] 0-4p' [11/z) 1-2 

4305,265 1 23,53 26,41 4p [1/z]-5s [1l/z] 0 0-1 
4305,00 7 20,45 23,33 3d [fl/z] 0-4p [11/z] 2-2 
4288,70 4 20,64 23,53 4s' [1/2] 0 -4p P/z] 1-0 
4284,89 3 23,51 26,41 4p' [11/z]-5s [11/z] 0 2-1 
4263,40 7 20,24 23,14 4s [11/ 2 ] 0 -4p [21/zl 1-2 

4225,67 7 20,39 23,33 3d P/z] 0 -4p [11/z] 1-2 
4222,97 7 20,64 23,57 4s' P/z] 0-4p' P/2J 1-1 
4209,49 4 23,46 26,41 4p' [11/2 ]-5s [11/zJ 1-1 
4186,24 8 20,15 23,11 4s [11/2]0 -4p [21/z] 2-3 
4149,19 7 20,47 23,46 4s' P/z] 0-4p' [11/z] 0-1 

4134,72 7 20,15 23,14 4s [11/z] 0 -4p [21/2] 2-2 
4114,99 6 20,24 23,25 4s [11/ 2]0 -4p [11/zJ 1-1 
4112,14 4 20,45 23,45 3d [11/2] 0 -4p' [11/2] 2-1 
4093,69 5 23,33 26,35 4p [fl/2 ]-5s [11/ 2]0 2-2 
4065,23 4 23,57 26,62 4p' P/2]-Ss' P/2] 0 1-0 

4042,59 6 20,45 23,51 3d [11/z] 0-4p' [11/zJ 2-2 
4039,69 4 20,39 23,46 3d [l/2] 0-4p' [11 /zJ 1-1 
4024,88 4 23,33 26,41 4p [11/z]-5s [11/z] 0 2-1 
4017,52 4 23,57 26,66 4p' P/2]-Ss' [1/2] 0 1-1. 
4012,10 5 20,24 23,33 4s [11/ 2]0-4p [fl/2) 1-2 
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1, A. I EH, eV E 8, eV Transition J 

4001,24 7 20,47 23,57 4s' [1/21°-4p' [1/21 0-1 
3995,10 6 20,15 23,25 4s [11/2] 0-4p [11/21 2-1 
3981,80 4 23,25 26,35 4p [11/21-5s [11/21° 1-2 
3972,58 6 20,39 23,51 3d [1/21°-4p' [11/21 1-2 
3966,72 6 20,45 23,5~ 3d (fl/21°-4p' [1/21 2-1 

3959,84 3 23,53 26,66 4p [1/21-5s' [1/21° 0-1 
3956,10 3 23,57 26,71 4p' (1/21-4d (1/21° 1-1 
3955,21 6 20,39 23,53 3d P/21 9-4p l1/21 1-0 
3942,53 6 23,51 26,66 4p' [11/21-5s' [1/21° 2-1 
3934,46 5 
3926,36 5 23,25 26,41 4p [fl/21-5s [11/21° 1-1 
3923,00 5 23,46 26,62 4p' [11/21-5s' [1/21° 1-0 
3900,11 3 23,53 26,71 4p [1/21-4d P/?.1° 0-1 
3899,28 3 20,39 23,57 3d [1/21°-4p' [1/21 1-1 
3897,92 8 20,15 23,33 4s [11/21°-4p [11/21 2-2 
3886,84 2 23,57 26,76 4p' P/21-4d [fl/21° 1-2 
3883,42 3 23,51 26,71 4p' (11J21-4d [1/210 2-1 
3878,62 4 23,46 26,66 4p' [1l/21-5s' [1/21° 1-1 
3873,74 5 20,26 23,46 3d [1/21°-4p' [11/21 0-1 
3861,41 3 23,14 26,35 4p [21/2]-5s lfl/21° 3-2 
3844,02 1 20,24 23,46 4s [fl/21°-4p' [fl/21 1-1 
3821,30 3 23,46 26,71 4p' [11/21-4d [1/21° 1-1 
3817,50 7 23,11 26,35 4p [21/2]-5s [11/21° 3-2 
3816,56 6 23,51 26,76 4p' [11/2)-4d [11/21° 2-2 
3800,14 ·6 23,14 26,41 4p [21/2)-5s lfl/21° 2-1 
3783,19 6 20,24 23,51 4s [fll2] 0 -4p' [fl/2l 1-2 
3767,36 6 20,24 23,53 4s (11f21°-4p l1/2l 1-0 
3756,62 3 23,46 26,76 4p' [fl/21-4d [fl/21° 1-2 
3744,42 5 20,26 23,57 3d [1/21°-4p' [1/21 0-1 
3739,13 5 20,15 23,46 4s [fl/21°-4p' [1l/2l 2-1 
3721,34 5 23,33 26,66 4p [11J21-5s' [1j2)0 2-1 
3716,60 5 20,24 23,57 4s [fl/21°-4p' [1/21 1-1 
3681,54 6 20,15 23,51 4s [fl/2 ) 0 -4p' [fl/2l 2-2 
3676,05 3 23,25 26,62 4p [fl/21-5s' [1/2)0 1-0 
3668,60 3 23,35 26,71 4p [fl/21-4d [1/21° 2-1 
3647,95 2 23,51 26,91 4p' [11f2)-4d' [?) 0 2-2 
3637,00 3 23,25 26,66 4p [fl/21-5s' P/2l0 1-1 
3626,42 4 
3618,49 6 20,15 23,57 4s [11/21~-4p' P/21 2-1 
3608,88 5 23,33 26,76 4p [fl/2)-4d [11/2] 0 2-2 
3593,22 2 23,46 26,91 4p' (fl/21-4d [?] 0 1-2 
3586,60 2 23,25 26,71 4p [fl/21-4d [1/21° 1-1 
3562,15 4 23,51 26,99 4p' [fl/21-4d [31/21° 2-3 
3530,75 7 20,64 24,15 4s' [1/21°-4p' [1/21 1-0 
3529,53 3 23,25 26,76 4p [fl/z]-4d [fl/2]0 1-2 

3528,51 1 23,14 26,66 4p [21/21-5s' P/21° 2-1 
3481,11 6 23,14 26,71 4p [21/2j-4d (1/2]0 2-1 
3457,85 2 23,33 26,91 4p [fl/2]-4d [?jO 2-2 
3440,05 7 23,57 27,18 4p' [1/21-4d [21/z]0 1-2 
3427,13 2 23,14 26,76 4p [21/2]-4d (fl/2]0 2-2 

3421,83 4 
3416,76 2 
3404,24 6 22,71 26,35 4p [1/2)-5s [fllzl 0 1-2 
3392,63 3 23,11 26,76 4p [21/2]-4d [fl/z] 0 3-2 
3384,86 6 23,51 27,18 4p' [11/z]-4d [21/2]0 2-2 

3380,62 6 23,33 26,99 4p (fl/2]-4d [31/21° 2-3 
3373,60 6 
3356,51 2 22,71 26,41 4p [1/2]-5s [fl/2l 0 1-1 
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A, A. I En, eV EB' eV Transition J 

:3345,32 6 
3337,67 1 23,46 27,13 4p' [tllz]-4d [21/z] 0 1-2 
3301,60 3 20,39 24,15 3d [1/z) 0 -4p' P/z] 1-0 
3290,65 5 23,14 26,91 4p [21/ 2 )-4d [?] 0 2-2 
3258,81 3 23,11 26,91 4p [21/z]-4d [? r 3-2 
3253,98 3 
3220,60 4 23,33 27,18 4p [P/z)-4d [21/z) 0 2-2 
3190,07 5 23,11 26,99 4p [21/ 2 ]-4d [31/ 2 ] 0 3-3 
3189,28 2 
3171,81 2 22,71 26,62 4p P/z]-5s' (1/z}0 1-0 
3169,80 3 20,24 24,15 4s (fllz) 0 -4p' (1/zl 1-0 
3157,15 2 23,25 27,18 4p [fl/z]-4d [21/z] 0 1-2 
3142,75 2 22,71 26,66 4p P/z]-5s' P/z)0 1-1 
3105,00 6 22,71 26,71 4p [1/z)-4d P/z]0 1-1 
3075,00 3 23,14 27,18 4p [21/z)-4d [21/z] 0 2-2 
3062,18 .'5 22,71 26,76 4p P/z]-4d [11/z] 0 1-2 
3047 ,16 2 23,11 27,18 4p [21/z)-4d [21/z) 0 3-2 
3030,43 2 23,57 27 ,66 4p' [1/z]-4d' [11/z] 0 1-1 
2950,88 2 23,46 27 ,66 4p' [11/z]-4d' [11/z] 0 1-1 
2808,99 3 23,25 27,66 4p [fl/z]-4d' [11/z] 0 1-1 
2777,89 2 22,71 27,18 4p [1/z]-4d [21/z] 0 1-2 
2743,55 4 23,14 27 ,66 4p [21/z]-4d' [P/z] 0 2-1 
2550,02 6 
2504,60 3 22,71 27 ,66 4p [1/z]-4d' (11/z]0 1-1 
2358,70 1 
2342,30 3 
2296,79 1 
2265,04 5 
2255,29 3 21,27 26,76 3d [21/z] 0 -4d [11/z) 0 2-2 
2243,0 2 21,18 26,71 3d [31/z) 0 -4d [1/z) 0 3-1 
2210,53 4 
2190,00 6 

2105,45 1 
1764,0 0 20,15 27,18 4s [11/z)0 -4d [21/z) 0 2-2 
1725,0 3 20,47 27,66 4s' [1/z) 0 -4d' [11/zlq 0-1 
615,40 2 
612,621 4 0,00 20,24 3p8 1S-4s [11/z) 0 0-1 

607,931 5 0,00 20,39 3p81S-3d P/:d 0 0-1 
600,765 6 0,00 20,64 3p8 1S-4s' P/z) 0 0-1 
574,634 1 
550,323 1 
546,123 3 

539,731 3 
518,249 3 
515,653 3 
495,144 6 
485,626 2 

485,513 3 
485,084 5 
476,029 2 
469,499 0,00 26,41 3p81S-5s [11/z] 0 0-1 
465,078 1 O,OQ 26,66 3p81S-5s' P/z] 0 0-1 

446,830 5 
441,812 5 
429,923 3 
429,656 3 
261,200 1 
261,028 1 
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K III, ground state 1s2 2s2 2p6 3s2 3p5 2 pg12 

Ionization potential 369000 cm-t; 45,747 eV 

A., A I EH, eV EB' eV Transition J 

3885,501 1 26,37 29,56 4s 2P-4p 4P 0 %-1/2 
3513,88 5 25,97 29,50 4s 4P-4p 4P 0 1/2-3/2 
3481 ,11 6 26,37 29,93 4s 2P-4p 4D0 a;2_s1 ~ 

3468,32 6 25,87 29,45 4s 4P-4p 4P 0 3/2-5/2 
3421,83 4 26,,56 30,18 4s 2P-4p 2D 0 lfz-a/" 

3420,82 6 25,87 29,50 4s 4P-4p 4P0 3/z-3/z 
3364,22 6 26,56 30,24 4s 2P-4p 2P 0 1/z-3/z 
3322,40 6 25,72 29,45 4s 4P-4p 4P0 5/2-5/2 
3289,06 6 26,37 30,14 4s 2P-4p 2D 0 3fz-5/2 
3278,79 6 25,72 29,50 4s 4P-4p 4P 0 Sfz-3!"!. 

3209,34 6 26,56 30,42 4s 2P-4p 2P 0 1/2-1/2 
3201,95 6 26,37 30,24 4s 2P-4p 2P 0 3/2-3/z 
3056,84 5 25,97 30,02 4s 4P-4p 4D" 1j2_3f"!. 

3052,07 6 25,87 29,93 4s 4P-4p 4D 0 3/2-5/2 
2992,24 6 25,72 29,86 4s 4P-4p 4D0 5j2_7 /2 
2986,20 5 25,87 30,02 4s 4P-4p 4D" 3/2-% 
2948,94 0 26,37 30,58 4s 2P-4p 48° 3/2-3/2 
2938,45 5 25,72 29,93 4s 4P-4p 4D 0 5/2-5/2 
2898,90 1 25,97 30,24 4s 4P-4p 2P0 1/2-3/2 
2736,96 0 25,72 30,24 4s 4P-4p 2P0 5/2-% 
2689,90 5 25,97 30,58 4s 4P-4p 48° 1/z-3/2 
2635,11 5 25,87 30,58 4s 4P-4p 48° %-3/2 
2550,02 6 25,72 30,58 4s 4P-4p 48° Sfz-3/z 
874,045 3 
873,865 2 
872,313 4 
778,528 7 0,27 16,19 3p5 2po_3p6 2S 1/2-1/2 
765,644 6 0,00 16,19 3p5 2po_3p6 23 3/z-1/2 
765,314 4 
708,838 4 
696,202 1 
695,820 3 
582,140 1 
529,796 8 0,27 23,67 3p5 2po_3d 2D 1/2-3/2 
527,565 1 
523,792 5 0,00 23,67 3p5 2po_3d 2D 3/2-3/2 
520,611 10 0,00 23,81 3p5 2po_3d 2D 3/2-5/2 
515,514 4 
514,943 2 
497,104 15 0,00 24,94 3p5 2po_3d 2p 3/2-% 

484,200 1 0,27 25,87 3p5 2po_4s 4p 1/2-% 
483,972 3 
482,408 2 0,27 25,97 3p5 2po_4s4P 1/2-1/2 
482,107 2 0,00 25,72 3p5 2po_4s 4p %-5/2 
480,965 1 

479,185 8 0,00 25,87 3p5 2po_4s 4p %-% 
474,920 9 0,27 26,37 3p5 2po_4s 2p 1/2-% 
471,569 15 0,27 26,56 3p5 2po_4s 2p lj2-lj2 
470,089 20 0,00 26,37 3p5 2po_4s 2p %-% 
466,793 15 0,00 26,56 3p5 2po_48 2p %-1/2 
448,595 15 0,27 27,91 3p5 2po_4s' 2D 1/2-% 
444,344 15 0,00 27,90 3p5 2po_4s' 2D %-%, 
442,913 3 
442,043 2 
440,429 15 
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f.., A I EH, eV E 8 , eV Transition J 

438,869 4 
437,216 3 
435,676 10 
434,722 15 
418,623 6 0,27 29,88 3p5 2po_3d' 2p 1/2-3/2 
417,535 6 0,27 29,96 3p5 2po_4s" 2S 1/2-1/2 
416,001 6 0,27 30,07 3p5 2po_3d' 2p 1/2-1/2 
414,870 6 0,00 29,88 3p5 2po_3d' 2p s;2_s;2 
413,792 10 0,00 29,96 3p5 2po_4s" 2S 3/2-1/2 
412,289 5 0,00 30,07 3p5 2po_3d' 2p 3/2-1/2 
410,102 8 0,27 30,50 3p5 2po_3d' 2D 1/2-% 
409,737 8 
408,959 8 0,00 30,32 3p5 2po_3d' 2D s;2_5j2 
406,484 6 0,00 30,50 3p5 2po_3d' 2D 3/2-3/2 
402,907 6 
402,104 4 0,27 31,10 3p5 2po_3d' 2S 1/2-1/2 
400,210 8 0,27 31,25 3p5 2po_1 1/2--
398,633 3 0,00 31,10 3p5 2po_3d' 2S 3/2-1/2 
396,763 0 0,00 31,25 3p5 2po_1 3/2--
391,918 4 
390,114 5 
387 ,372 2 
382,229 6 0,27 32,70 3p" 2po_5s 2p 1/2-1/2 
380,477 5 0,00 32,58 3p5 2po-5s 2p 3/2-% 
379,877 6 
379,118 8 0,00 32,70 3p" 2po_5s 2p 3/2-1/2 
347,999 3 0,27 35,89 3p5 2P 0 -5s' 2D 1/2-3/2 
345,545 2 0,00 35,88 3p5 2po_5s' 2D %-% 
345,405 2 0,00 35,89 3p5 2P 0 -5s' 2D 3/2-3/2 
345,197 2 
344,635 4 
344,270 4 
341,924 6 
331,416 1 0,27 37,68 3p5 2po_3d" 2D 1/2-% 
330,684 5 0,00 37,49 3p5 2P 0 -3d" 2D 3/2-% 
329,053 2 0,00 37,68 3p5 2po_3d" 2D %-3/2 
328,933 3 
328,845 2 
327,605 1 0,27 38,11 3p5 2po-2 1/2--
325,278 0 0,00 38,11 3p5 2po_2 3/2--
240,758 3 
239,010 2 
203,890 3 
203,823 2 

KIV, ground state 1s2 2s2 2p6 3s2 3p4 3 p 2 

Ionization potential 491 300 cm-1 ; 60,909 eV 

f.., .A I I EH, eV I E 8 , eV I 
I 

Transition J 

1025,742 3 
892,621 2 
855,815 2 
754,673 8 0,21 16,64 4p4 3P-3p5 spo 1-2 
754,194 3 4,78 21,22 3p41S-3pslpo 0-1 
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---· 

A, A. I E 8 , eV E 8 , eV Transition J 

749,993 6 0,29 16,82 3p' 3P-3p5 spo 0-1 
746,350 8 0,21 16,82 3p' 3P-3p5 spo 1-1 
745,264 10 0,00 16,64 3p' 3P-3p"' spo 2-2 
741,950 10 0,21 16,92 3p' 3P-3p"' spo 1-0 
737,144 10 0,00 16,82 3p' 3P-3p"' spo 2-1 
725,848 1 
705,641 3 
687,495 6 
672,941 5 
646,188 15 2,03 21,22 3p' 1D-3p5 1 po 2-1 
605,908 1 
605,316 1 
591,434 1 
591,311 1 
591,237 1 
543,973 1 
543,640 2 
528,879 1 0,29 16,92 3p4 3P-3d 3D0 0-1 
527,617 3 0,21 23,70 3p4 3P-3d 8D0 1-2 
527,064 2 0,21 23,73 3p4 8P-3d 3D0 1-1 
526,448 4 0,00 23,55 3p4 3P-3d 3D0 2-3 
523,001 5 0,00 23,70 3p4 8P-3d 2D 0 2-2 
506,029 2 
505,761 1 
500,125 3 
500,047 2 
499,993 2 
485,359 2 2,03 27,58 3p4 1D-3d' 1F0 2-3 
456,328 8 2,03 29,20 3p41D-3d' 1P 0 2-1 
445,607 4 0,21 28,03 3p4 8P-3d' 3P 0 1-1 
443,567 6 0,00 27,95 3p4 8P-3d' 3P0 2-2 
442,518 2 0,21 28,22 3p4 8P-3d 8P0 1-0 
442,300 4 0,00 28,03 3p4 3P-3d' 3P 0 2-1 
440,905 4 
417,280 3 2,03 31,74 3p41D-3d" 3P 0 2-2 
408,076 5 2,03 32,41 3p4 1D-3d" 1P0 2-1 
405,773 2 2,03 32,59 3p4 1D-3d" 8D 0 2-2 
404,412 3 2,03 32,69 3p4 1D-3d" 3D0 2-1 
393,142 10 0,21 31,74 3p4 3P-3d" 8P0 1-2 
392,467 4 0,29 31,88 3p4 3P-3d" 3P 0 0-1 
392,274 2 4,78 36,38 3p4 1S-4s" 8P0 0-1 
391,462 4 0,21 31,88 3p4 3P-3d" 3P 0 1-1 
390,574 6 0,00 31,74 3p4 3P-3d" 3P 0 2-2 
390,415 5 0,29 31,96 3p4 3P-3d" 3P0 '1-0 
389,069 5 2,03 33,90 3p4 1D-3d" 1D0 2-2 
388,920 3 0,00 31,88 3p4 8P-3d" 8P0 1-2 
384,956 3 0,21 32,41 3p4 3P-3d" 1P 0 1-1 
384,095 5 0,00 32,28 3p4 3P-4s 3S0 2-1 
382,906 6 0,21 32,59 3p4 8P-3rl" 3D0 1-2 
382,646 4 0,29 32,69 3p4 3P-3d" 3D0 0-1 

382,487 3 { 2,03 34,45 3p4 1D-4s' a no 2-2 
0,00 32,41 3p4 3P-3d" 1P0 2-1 

381,702 4 0,21 32,69 3p4 3P-3d" 3D0 1-1 
380,477 5 0,00 32,59 3p4 3P-3d" 3D0 2-2 
379,279 2 0,00 32,69 3p4 3P-3d" 3D0 2-1 
375,955 6 2,03 35,01 3p4 1D-4s' 1D0 2-2 
363,021 3 0,29 34,44 3p4 8P-4s' 8D0 0-1 
362,154 3 0,21 34,44 3p4 3P-li.s' 3D0 1-1 
362,085 5 0,21 34,45 3p4 3P-4s' 3D0 1-2 
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A, A I EH, eV E 8, eV Transition J 

360,568 2 2,03 36,41 3p4 1D-4s" apo 2-2 
359,907 4 0,00 34,45 3p4 3P-4s' 3D0 2-1, 2 
359,730 6 0,00 34,46 3p• aP-4s' sno 2-3 
356,260 3 0,21 35,01 3p4 3P-4s' ID'~ 1-2 
354,927 6 2,03 36,96 3p4ID-4s" tpo 2-1 
354,139 2 0,00 35,01 3p4 3P-4s' 1D0 2-2 
343,468 3 0,29 36,38 3p4 3P-4s" apo 0-1 
342,805 2 0,21 36,37 3p4 3P-4s" apo 1-0 
342,703 2 0,21 36,38 3p4 3P-4s" apo 1-1 
342,410 3 0,21 36,41 3p4 3P-4s" ap~ 1-2 
340,745 3 0,00 36,38 3p4 3P-4s' apo 2-1 
340,462 6 0,00 36,41 3p4 3P-4s" apo 2-2 
283,765 2 
274,552 3 
273,546 1 0,29 45,61 3p4 3P-5s 38° 0-1 
273,065 2 0,21 45,61 3p4 3P-5s 38° 1-1 
271,820 3 0,00 45,61 3p4 3P-5s aso 2-1 
263,819 2 
263,716 2 
170,227 1 -
166,246 1 
166,163 0 

KV, around state 1s2 2s2 2p6 3s2 3p3 4Sh;1 

Ionization potential 666000 cm-1; 82,6 eV 

"-,A I EH, eV E 8 , eV Transition J 

1027,174 2 
1021,332 2 
917,498 1 
898,953 3 
881,405 3 
874,985 1 
874,883 1 
869,965 3 
868,552 1 
868,140 1 
867 ,921 1 
854,771 1 
854,416 2 
839,439 1 
830,785 1 

826,395 1 
825,559 1 4,97 19,98 3p3 2po_3p4 2fl 3,2_3,2 
823,358 3 4,93 19,98 3p3 2po-3p4 2fl 1,2_3,2 
823,047 3 4,97 20,03 3p3 2po_3p4 2fl 3/2-% 
821,568 1 
810,893 1 
810,215 1 
809,673 2 
806,577 2 
806,373 2 
803,826 2 
802,122 2 
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1.., A I EH, eV E 8 , eV Transition J 

786,464 2 
784,713 2 
771,456 3 
771,376 3 4,97 21,04 3p3 2po-1 3/2--
770,287 3 4,97 21,06 3pa 2po_2 8J2--
769,402 2 4,93 21,04 3p3 2po_1 1J2--
758,559 1 
757,112 4 
750,381 1 
750,230 3 
743,292 2 
731,858 2 0,00 16,94 3pa 4So-3p4 4p 3/2- 5/z 
724,420 8 0,00 17,11 3pa 4So-3p4 4p 3/2-% 
720,432 6 0,00 17,21 3pa 4So-3p4 4p %-1/2 
713,041 1 
695,042 3 
694,477 2 
644,963 0 4,93 24,15 3pa 2P"-3p4 2p 1/2-3/z 
639,982 2 4,97 24,34 3p3 2po_3p4 zp %-1/2 
638,668 5 4,93 24,34 3p3 zpo_3p4 zp 1/z-1/2 
625,404 4 
603,429 8 4,97 25,51 3p3 zpo_3p4 zs 3/z-1/z 
602,269 5 4,93 25,a1 3pa 2P"-3p4 zs 1/z-1/z 
586,322 8 3,00 24,15 3p3 zno-3p4 zp 5/z-3/z 
5S5,510 5 2,98 24,15 3p3 zno-3p4 2p 3/z-3/z 
580,319 7 2,98 24,34 3p8 zno-3p4 zp 3/z-1/z 
544,627 1 
544,537 1 
536,216 2 
535,287 1 
534,873 2 
515,320 1 
509,601 1 
483,745 4 0,00 25,63 3p3 4S 0 -3d 4F Sfz-3/z 
482,706 4 0,00 25,68 3p3 4S 0 -3d 4F 3/z-% 
468,447 2 
462,596 1 
459,005 3 
456,328 4 4,97 32,14 3p3 zpo_3d zp 3/z-% 
455,670 1 4,93 32,14 3p8 2P"-3d 2P 1/z-% 
452,900 3 4,97 32,34 3p3 2po_3d zp 3/z-1/z 
452,227 2 4,93 32,34 3p8 zpo_3d zp 1/z-1/z 
449,708 4 0,00 27,57 3p3 4S0-3d 4D %-% 
449,013 3 0,00 27 ,61 3p3 4S"-3d 4D 3,2_3,2 
447,085 3 
445,878 1 
438,647 2 4,93 33,23 3p3 zpo_3 %--
438,023 5 4,97 33,23 3p8 2P"-3 1/z--

425,588 7 3,00 32,14 3p3 2D"-3d 2P %-3/z 
425,159 5 2,98 32,14 3p3 zno-3d 2p %-Sfz 
422,178 5 2,98 32,34 3p8 zno-3d zp %-1/z 
421,446 3 
419,731 1 3,00 32,54 3p3 2DQ-3d 2F 5J2-5Jz 

419,310 2 2,98 32,54 3p3 2D"-3d 2F 3h-5/z 
419,045 2 3,00 32,59 3p3 2D"-3d 2F 5/2-7/z 
415,793 4 3,00 32,82 3p3 2D 0 -3d 2D 5/z-5/z 
415,465 3 3,00 32,85 3p3 2D0-3d 2D 5/z-3/2 
415,052 5 2,98 32,85 3p8 2D0-3d 2D s;2_s/2 
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A., A I Ea' eV E 8 , eV Transition J 

414,465 3 4,93 34,84 3p 2P0-3d' 2D 1/2-% 
412,080 6 
399,754 4 3,00 34,02 2p3 2fl0-4 %-
399,400 3 2,98 34,02 2p3 2.l)0-4 %-
398,878 4 4,97 36,05 3p3 2po_3d' 2p 3/2-3/2 
398,363 4 4,93 36,05 3p3 2p0_3d' 2p 1/2-3/2 
394,909 3 4,93 36,32 3p3 ~P0-3d' 28 1/2-% 
389,428 2 3,00 34,84 3p3 2D 0 -3d' 2D 6/2-3/2 
389,069 5 2,98 34,84 3p3 2fl0-3d' 2fl 3/2-% 
387,800 6 0,00 31,97 3p3 4S 0 -3d 4P 3/2-% 
386,710 4 
385,689 5 0,00 32,14 3p3 4S 0-4d 4P 3/2-3/2 
385,020 1 0,00 32,20 3ps 4So-4d 4p 3/2-1/2 

384,516 2 
384,400 2 
383,318 2 
378,219 3 4,97 37,75 3p3 2po_3d" 2D 3/2-3/2 
377,763 5 4,93 37,75 3p3 2p0_3d" 2fl 1/2-% 
376,061 3 4,97 37 ,93 3p3 2po_3d" 2fl %-% 
374,939 5 
373,318 3 
373,074 2 0,00 33,23 3pa 4So-3 3/2--
372,462 4 3,00 36,29 3p3 2D 0 -3d' 2F %-% 
372,148 10 2,98 36,29 3p3 2D0-3d' 2F %-% 
370,580 3 

370,523 3 
354,927 6 3,00 37 ,93 3p3 2D 0-3d" 2D 6/2-6/2 
354,627 0 2,98 37,93 3p3 2D 0-3d" 2D 3/2-% 
352,750 2 3,00 38,15 3p3 2fl0-5 6/2--
352,463 2 2,98 38,15 3p3 2fl0-5 %--

349,793 3 3,00 38,45 3p3 2fl0-6 %--
349,504 4 2,98 38,45 3p3 2fl0-6 3/2--

331,1q8 1 
329,307 0 4,97 42,61 3p3 2po_4s 2p 3/2-1/2 
328,973 2 4,93 42,61 3p3 2po_48 2p 1/2-1/2 

327,376 4 4,97 42,84 3p3 2po_4s 2p 3/2-% 
327,031 2 4,93 42,84 3p3 2po_4s 2p 1/2-% 
318,969 1 
315,537 3 4,97 44,26 3p3 2po_4s' 2fl 3/2-% 
315,181 4 4,93 44,26 3p3 2po_4s' 2fl 1/2-3/2 

312,770 5 2,98 42,61 3ps 2Do-4s 2p %-1/2 
311,243 6 3,00 42,84 3ps 2flo-4s 2p 6/2-% 
300,503 6 3,00 44,26 3p3 2D 0 -4s' 2D 5/2-% 
300,252 7 2,98 44,26 3p3 2D0-4s' 2D 3/2-3/2 
297,064 5 0,00 41,73 3p3 4So-4s 4p 3/2-1/2 

296,169 6 0,00 41,86 3p3 4So -4s 4 p 3/2-3/2 
294,836 6 0,00 42,05 3ps 4So-4s 4p %-% 
285,850 2 
285,734 1 
282,355 3 

277,394 3 
264,478 2 
264,339 2 
246,235 1 
232,673 1 

214,351 2 
213,121 1 
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K VI, ground state 1s2 2s2 2p6 3s2 3p2 a Po 

Ionization potential 804 513 cm-1 ; 99,741 ·ev 

A., A I EH, eV I EB, eV Transition J 

1000,056 2 
982,115 2 
968,518 6 
938,287 2 
930,318 1 
929,374 1 
918,581 2 
882,184 2 
872,006 1 
776,957 4 
771 ,103 5 
770,022 1 
757,199 4 
753,877 3 
747,848 2 
739,177 1 
725,309 2 0,36 17,46 3p2 aP-3p3 ano 2--'-2 
724,420 8 0,36 17,48 3p2 sP-3pa sno 2-3 
716,272 2 0,14 17,45 3p2 aP-3pa ano 1-1 
715,999 5 0,14 17-,46 3p2 aP-3pa ano 1-2 
712,728 1 
710,932 1 
710,519 4 0,00 17,45 3p2 aP-3pa ano 0-1 
668,864 3 
663,134 3 
661,402 3 
659,852 3 
657 ,931 3 
657,327 3 
651,324 1 
637,195 1 
630,940 1 
630,302 2 
627,560 2 
623,016 8 0,36 20,26 3p2 3P-3p3 apo 2-2, 1 

616,136 6 0,14 20,26 3p2 3P-3p3 apo 1-0, 1, 
612,272 1 
611,862 3 0,00 20,26 3p2 3P-3p3 apo 0-1 
519,372 5 
501,649 2 2,&5 27 ,07 3p2 1D-3pa aso 2-1 

491,062 2 
490,423 2 
488,120 10 2,35 27,75 3p21D-3p3lpo 2-1 
481,313 2 
480,397 1 

473,207 2 
464,270 10 0,36 27 ,07 3p2 aP-3pa aso 2-1 
461,737 3 
460,438 8 0,14 27 ,07 3p2 aP-3ps aso 1-1 
458,048 7 0,00 27 ,07 3p2 aP-3pa aso 0-1 

457,323 1 
452,667 3 0,36 27,75 3p2 3P-3p3 1po . 2-1 
451,320 2 
449,013 3 0,14 27,75 3p2 ap-3pa1po 1-1 
446,009 4 
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~.A I E 11 , eV E 8 , eV Transition J 

441,370 3 
429,438 2 
428,538 5 
428,315 2 
426,338 2 
420,807 4 
418,160 2 
416,509 1 
412,790 1 
406,102 2 
405,675 2 
405,475 1 
405,333 2 
405,178 2 
404,684 4 
400,951 5 0,36 31,28 3p2 3P-3d apo 2-2 
399,073 2 0,36 31,43 3p2 3P-3d apo 2-1 
398,087 4 0,14 31,28 3p2 3P-3d apo 1-2 
396,235 4 0,14 31,43 3p2 3P-3d apo 1-1 
395,395 5 0,14 31,50 3p2 3P-3d apo 1-0 
394,477 3 0,00 31,42 3p2 3P-3d apo 0-1 
389,750 2 
389,531 2 
388,485 2 
388,233 4 
386,505 2 
377,263 2 
372,774 4 
370,115 2 
368,030 2 
367,378 2 
365,614 3 
357,685 3 
357,645 3 
356,615 3 
356,372 1 
355,800 1 
355,663 1 
355,469 1 
350,164 2 
338,161 3 
335,175 3 
303,023 1 
302,657 2 
293,438 2 

293,332 3 
293,050 2 
289,241 1 
259,609 2 0,3ti 48,12 3p2 3P-4s apo 2-1 
258,873 3 0,14 48,03 3p2 3P-4s apo 1-0 

258,4f1 1 0,14 48,12 3p2 3P-4s apo 1-1 
258,018 4 0,36 48,41 3p2 3P-4s apo 2-2 
257,657 2 0,00 48,12 ;~p2 3P-4s apo 0-1 
256,831 3 0,14 48,41 3p2 3P-4s apo 1-2 
253,106 1 

252,965 1 
247,777 1 
205,862 2 
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"-· A ---1 -,-EH, eV E8, eV 

205,772 2 
200,341 1 
196,978 1 
185,883 2 
181,265 1 
157,433 1 

Unclassified Lines of Potassium 

400 

11., A 

2240,89 
1895,7 
1892,7 
1890,9 
1887 ,9 
1843,9 
1840,2 
1837 ,1 
1787,4 
1773,5 
1770,8 
1765,4 
1752,4 
1749,3 
1741,2 
1739,4 
1721,6 
1719,8 
1709,4 
1704,5 
1703,5 
1698,9 
1675,1 
1672,9 
1669,3 

I 

4 
2 
2 
2 
2 
2 
2 
2 
4 
6 
6 
3 
4 
8 
4 
2 
3 
3 
3 
9 
9 

10 
2 
3 
4 

Presumed 
classification 

Transition 

"-· A 

1668,7 
1659,7 
1033,875 
1032,768 
774,738 
748,393 
747,677 
688,085 
534,059 
528,519 
520,493 
446,926 
368,580 
355,133 
353,455 
353,325 
308,129 
306,620 
303,690 
267,036 
266,938 
266,344 
247,708 
247,561 
247,202 

I 

4 
4 
2 
2 
3 
2 
3 
3 
2 
2 
3 
2 
2 
2 
3 
3 
2 
2 
2 
2 
2 
4 
3 
2 
2 

J 

Presumed 
classification 



CALCIUM, Z = 20 

Ca I, ground state 1s2 2s2 2p8 3s1 3p6 4s2 1S0 

Ionization potential 49304,80 cm-1; 6,113 eV 

1.., A I EH, eV E 8, eV I Transition J 

22651 ,30 30 4,68 5,23 4d 3D-4j 3F0 3-2, 3,4 
22625,51 20 4,68 5,23 4d 3D-4tsr 2-2, 3 
22608,39 10 4,68 5,23 4d 3D-4tsr 1-2 
19961,37 40 3,91 4,53 5s 3S-5p 3P0 1-0 
19932,94 100 3,91 4,53 5s 3S-5p 3P 0 1-1 
19916,34 50 1,90 2,52 4p 3P 0-3d 3D 2-1 
19861,70 500 1,90 2,52 4p 3P 0-3d 3D 2-2 
19852,96 250 3,91 4,53 5s 3S-5p 3P 0 1-2 
19815,14 30 4,62 5,25 4d 1D-4tlr 2-3 
19776,67 2000 1,90 2,53 4p 3P 0-3d 3D 2-3 
19505,62 500 1,89 2,52 4p 3P 0-3d 3D 1-1 
19452,82 1500 1,89 2,52 4p 3P 0-3d 3D 1-2 
19309,43 500 1,88 2,52 4p 3P0-3d 3D 0-1 
19114,83 5 4,74 5,39 4p' sno-3d2 sp 3-2,3 
19045,86 90 4,74 5,39 4p' sno-3d2 sp 3-4 
19021,39 4 4,74 5,39 4p' sno-3d2 sp 2-2 
18969,71 60 4,74 5,39 4p' sno-3d2 sp 2-3 
18924,96 30 4,73 5,39 4p' ano-3d2 ap 1-2 
16202,94 10 4,53 5,30 5p 3P 0-5d 3D 2-1, 2 
16195,33 150 4,53 5,30 5p 3P0 -5d 3D 2-3 
16156,04 100 4,55 5,32 4p' 1P 0-5d 1D 1-2 
16149,79 70 4,53 5,30 5p 3P 0-5d 3D 1-1, 2 
16135,80 20 4,53 5,30 5p 3P 0-5d 3D 0-1 
13167,75 24 4,45 5,39 4p' apo_3d2 ap 4-3 
13134,96 400 4,45 5,39 4p' apo_3d2 ap 4-4 
13086,26 50 4,44 5,39 4p' 1Do-3d2 sp 2-2 
13061,84 8 4,44 5,39 4p' 1Do-3d2 sp 2-3 
13057,82 20 4,44 5,39 4p' spo_3d2 ap 3-2 
13033,41 300 4,44 5,39 4p' spo_3d2 ap 3-3 
13001,37 20 4,44 5,39 4p' spo_3d2 ap 3-4 
12909,07 200 4,43 5,39 4p' spo-'-3d2 sp 2-2 
12885,21 15 4,43 5,39 4p' apo_3d2 sp 2-3 
12826,60 25 3,91 4,88 5s 3S-4p' 3P0 1-0 
12823,46 100 3,91 4,88 5s 3S-4p' 3P0 1-1 
12815,69 400 3,91 4,88 5s 3S-4p' 3P0 1-2 

10879,78 4 4,88 6,02 4p' apo_3d2 sp 1-0 
10869,37 3 4,88 6,02 4p' spo_3d2 ap 2-1 
10863,72 2 4,88 6,02 4p' apo_3d2 sp 1-1 
10861,51 3 4,88 6,02 4p' apo_3d2 sp 0-1 
10838,77 10 4,88 6,02 4p' spo_3d2 ap 2-2 

10833,12 4 4,88 6,02 4p' spo_3d2 sp 1-2 
10343,85 500 2,93 4,13 4p 1P0-5s 1S 1-0 
9701,81 20 4,74 6,02 4p' ano-3d2 sp 3-2 
9688,60 15 4,74 6,02 4p' sno-3d2 sp 2-1 
9676,25 5 4,73 6,02 4p' sno-3d2 ap 1-0 

9664,29 3 4,74 6,02 4p' sno-3d2 sp 2-2 
9663,58 2 4,73 6,02 4p' ano-3d2 sp 1-1 
7468,41 3 
7326,146 400 2,93 4,62 4p 1P9-4d 1D 1-2 
7202,194 200 2,71 4,43 3d 1D-4p' sr 2-2 

7148,147 500 2,71 4,44 3d 1D-4p' 1D0 2-2 
6798,51 6 2,71 4,53 3d 1D-5p 3P0 2-1 

401 



~ • .A I E 8 , eV E 8 , eV I Transition J 

6717,685 500 2,71 4,55 3d 1D-4p' 1P0 2-1 
6709,86 1 2,93 4,78 4p tpo_4p2 sp 1-2 
6572,781 50 0,00 1,89 4s2 1S-4p spo 0-1 

6508,742 1 2,53 4,43 3d 3D-4p' 3F0 3-2 
6499,649 30 2,52 4,43 3d 3D-4p' spo 2-2 
6493,780 80 2,52 4,43 3d 3D-4p' sr 1-2 
6471,660 40 2,53 4,44 3d 3D-4p' 3p9 3-3 
6464,70 1 2,53 4,44 3d 3D-4p' 1D0 3-2 

6462,566 125 2,52 4,44 3d 3D-4p' spa 2-3 
6455,600 10 2,52 4,44 3d 3D-4p' 1D0 2-2 
6449,810 50 2,52 4,44 3d 3D-4p' 1D0 1-2 
6439,073 150 2,53 4,45 3d 3D-4p' spa 3-4 
6405,89 3 
6395,16 3 
6361,79 5 4,45 6,40 4p' 3F0 -4d' sa 4-5 
6343,29 4 4,44 6,39 4p' 3F0 -4d' sa 3-4 
6318,11 3 4,43 6,39 4p' 3F0 -4d' sa 2-3 
6169,559 40 2,53 4,53 3d 3D-5p 3P0 3-2 

6169,055 25 2,52 4,53 3d 3D-5p spo 2-1 
6166,443 15 2,52 4,53 3d 3D-5p spo 1-0· 
6163,758 10 2,52 4,53 3d 3D-5p 3P0 1-1 
6162,172 150 1,90 3,91 4p 3P'-5s 3S 2-1 
6161,289 10 2,52 4,53 3d 3D-5p 3P0 2-2 

6156,10 1 2,52 4,53 3d 3D-5p 3P0 1-2 
6122,219 100 1,89 3,91 4p 3P'-5s 3S 1-1 
6102,722 80 1,88 3,91 4p 3P 0-5S 3S 0-1 
5867,572 1 2,93 5,04 4p tpo_4p2 lS 1-0 
5857,454 100 2,93 5,05 4p 1P"-4p2 1D 1-2 

5764,32 3 
5761,88 1 4,45 6,60 4p' spo_4d' ap 4-3 
5757,69 4 4,45 6,60 4p' spo_4d' sp 4-4 
5746,81 2 4,44 6,60 4p' 3F'-4d' 3F 3-2 
5743,28 3 
5735,74 3 4,44 6,60 4p' spo_4d' ap 3-3 
5731,70 1 4,44 6,60 4p' 3F'-4d' sp 3-4 
5717,99 4 4,43 6,60 4p' 8F"-4d' 3F 2-2 
5707,03 1 4,43 6,60 4p' apo_4d' sp 2-3 
5688,47 4 
5682,88 3 
5602,846 25 2,52 4,73 3d 3D-4p' 3D0 2-1 
5601,285 30 2,53 4,74 3d 3D-4p' sno 3-2 
5598,487 50 2,52 4,73 3d 3D-4p' sno 1-1 
5594,468 60 2,52 4,74 3d 3D-4p' sno 2-2 

5590,120 20 2,52 4,74 3d 3D-4p' sno 1-2 
5588,757 80 2,53 4,74 3d 3D-4p' sno 3-3 
5581 ,971 25 2,52 4,74 3d 3D-4p' ano 2-3 
5512,979 20 2,93 5,18 4p 1P0-6s 18 1-0 
5349,472 25 2,71 5,03 3d 1D-4p'lpo 2-3 

5270,270 60 2,53 4,88 3d 3D-4p' 3P0 3-2 
52fi5,557 40 2,52 4,88 3d 3D-4p' 3P0 2-1 
5264,239 20 2,52 4,88 3d 3D-4p' 3P0 2-2 
5262,244 25 2,52 4.88 3d 3D-4p' 3P0 1-0 
5261,706 20 2,52 4,88 3d 3D-4p' 8P0 1-1 

52fl0,375 2 2,52 4,88 3d 3D-4p' 3P0 1-2 
5188,848 50 2,93 ' 5,32 4p 1P'-5d 1D 1-2 
50-'t1,620 40 2,71 !1,17 3d 1 D-,'ip 1 po 2-1 
4878,132 50 2,71 5,25 3d 1D-4j 1F0 2-3 
4847,296 2 2.93 5,49 4p 1P0 -7s 1S 1-0 
402 



"'·A I EH' eV E 8, eV I Transition J 

4685,265 12 2,93 5,58 4p 1P 0 -6d 1D 1-2 
4585,923 2 2,53 5,23 3daD-4/apo 3-3 
4585,871 50 2,53 5,23 3daD-4/apo 3-4 
4581,402 40 2,52 5,23 3d 3D-4/ape 2-3 
4578,558 30 2,52 5,23 3d 3D-4/ape 1-2 
4526,935 30 2,71 5,45 3d 1D-6p 1P 0 2-1 
4512,282 5 2,53 5,27 3daD-6p 3P0 3-2 
4509,446 3 2,52 5,27 3d aD-6p apo 2-1 
4507,854 1 2,52 5,27 3d aD-6p 3P0 2~2 
4507,417 1 2,52 5,27 3d 3D-6p apo 1-0 
4506,624 1 2,52 5,27 3d aD-6p apo 1-1 
4505,00 0 2,52 5,27 3d aD-6p 3P0 1-2 
4456,612 10 1,90 4,68 4p ap0-4d 3D 2-1 
4455,887 40 1,90 4,68 4p 3P0 -4d an 2-2 
4454,781 80 1,90 4,68 4p ap0-4d an 2-3 
4435,688 40 1,89 4,68 4p 3P0-4d 3D 1-1 
4434,960 60 1,89 4,68 4p ap0-4d an 1-2 
4425,441 50 1,88 4,68 4p 3P0-4d 3D 0-1 
4355,096 25 2,71 5,55 3d 1D-5/ 1pe 2-3 
4318,652 45 1,90 4,77 4p apo_4p2 sp 2-1 
4307,741 45 1,89 4,76 4p apo_4p2 sp 1-0 
4302,527 60 1,90 4,78 4p apo_4p2 sp 2-2 
4298,986 30 1,89 4,77 4p apo_4p2 ap 1-1 
4289,364 40 1,88 4,77 4p apo_4p2 sp 0-1 
4283,010 40 1,89 4,78 4p spo_4p2 sp 1-2 
4240,456 6 2,71 5,63 3d 1D-1p 1P 0 2-1 
4226,728 500 0,00 2,93 4s2 1S-4p lpo 0-1 
4108,554 10 2,71 5,73 3d 1D-6f lpe 2-3 
4098,533 15 2,53 5,55 3d aD-5! ape 3-4 
4094,930 12 2,52 5,55 3d 3D-5j 3pe 2-3 
4092,633 8 2,52 5,55 3d aD-5/apo 1-2 
4058,912 1 2,71 5,76 3d 1D-8p 1P0 2-1 
3973,707 12 1,90 5,02 4p apc_6s as 2-1 
3972,570 1 2,71 5,83 3d 1n-7j 1pe 2-3 
3957,053 10 1,89 5,02 4p 3P0-6s 3S 1-1 
3948,901 6 1,88 5,02 4p ap0-6s as 0-1 
3923,50 0 1,89 5,04 4p apo_4p2 1S 1-0 
3889,141 1 2,71 5,90 3d 1D-8/ lpe 2-3 
3875,807 4 2,53 5,72 3d 3D-6f ape 3-2, 3, 4 
3872,552 3 2,52 5,72 3d 3D-6f ape 2-2, 3 
3870,508 2 2,52 5,72 3d aD-6f ape 1-2 
3761 ,72 0 1,89 5,18 4p 3P0-6s 1S 1-0 
3753,367 1 2,53 5,83 3d 3D-1f ape 3-2, 3, 4 
3750,349 1 2,52 5,83 3d aD-7/ ape 2-2,3 
3748,374 1 2,52 5,83 3d aD-7/ ape 1-2 
3678,240 3 2,53 5,90 3d aD-8/ ape 3-2, 3, 4 
3675,307 2 2,53 5,90 3d 3D-8f ape 2-2, 3 
3673,448 1 2,52 5,90 3d 3D-8f ape 1-2 
3644,990 2 1,90 5,30 4p ap0-5d 3D 2-1 
3644.,765 15 1,90 5,30 4p 3P0-5d an 2-2 
3644,410 40 1,90 5,30 4p 3P0-5d 3D 2-3 
3630,974 15 1,89 5,30 4p 3P 0-5d 3D 1-1 
3630,748 30 1,89 5,30 4p 3P0-5d 3D 1-2 
3624,111 20 1,88 5,30 4p 3P 0-5d 3D 0-1 
3487,598 12 1,90 5,45 4p 3P0-7s as 2-1 

3474,763 8 1,89 5,45 4p apo-7.~ ss 1-1 
3468,476 4 1,88 5,45 4p 3P0-7s 3S 0-1 
3362,28 0 1,90 5,59 4p 3P 0 -6d an 2-1 
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3362,131 35 1,90 5,59 4p 3P0-6d 3D 2-2 
3361,918 35 1,90 5,59 4p 3P0-6d 3D 2-3 

:3350,361 25 1,89 5,59 4p 3P0 -6d 3D 1-1 
3350,209 25 1,89 5,59 4p ap 0-6d 3D 1-2 
3344,513 8 1,88 5,59 4p 3P0-6d 3D 0-1 
32R6,067 4 1,90 .5,67 4p ap0 -8s as 2-1 
3274,661 2 1,89 5,67 4p 3P<'-8s 3S 1-1 

3269,090 1 1,88 5,67 4p 3P0 -8s as 0-1 
3226,129 8 1,90 5 74 4p apo_1d sn 2-2 
3225,896 8 1,90 5,74 4p ap 0-1d an 2-3 
:3215,334 5 1,89 5,74 4p 3P 0-7d an 1-1 
3215,145 5 1,89 5,74 4p ap 0-1d an 1-2 

3209,930 2 \ 1,88 .5,74 4p ap 0 -1d 3D 0-1 
3180,521 1 1,90 5,80 4p apo_9s as 2-1 
3169,854 1 1,89 5,80 4p apo_9s as 1-1 
3164,618 1 1,88 5,80 4p apo_9s as 0-1 
3151,280 4 1,90 5,83 4p ap0 -8d 3D 2-2 

3150,738 4 1,90 5,83 4p 3P0-8d an 2-3 
3141,164 3 1,89 5,83 4p 3P0-8d 3D 1-1 
3140,782 3 1,89 5,83 4p ap 0-8d 3D 1-2 
3136,003 1 1,88 5,83 4p 3P0 -8d 3D 0-1 
3117,656 1 1,90 5,87 4p 3P 0-10s 3S 2-1 

3108,58 3 
3107 ,388 1 1,89 5,87 4p 3P0-10s as 1-1 
3102,36 0 1,88 5,87 4p apo_10s 3S 0-1 
3080,826 2 
3009,205 5 1,90 6,02 4p spo_3d2 ap 2-1 

3006,858 6 1,90 6,02 4p apo_3d2 ap 2-2 
3000,863 5 1,89 6,02 4p apo_3d2 ap 1-0 
2999,641 4 1,89 6,02 4p spo_3d2 3p 1-1 
2997 ,309 5 1,89 6,02 4p apo_3d2 ap 1-2 
2994,958 5 1,88 6,02 4p apo_3d2 ap 0-1 

2772,80 1 1,90 6,37 4p 3P 0-4d' 3D 2-2 
2770,79 3 1,90 6,37 4p 3P 0-4d' 3D 2-3 
2766,13 1 1,89 6,37 4p 3P 0 -4d' 3D 1-1 
2764,60 2 1,89 6,37 4p 3P 0-4d' 3D 1-2 
2762,05 2 1,88 6,37 4p ap 0-4d' 3D 0-1 

2757,40 2 1,90 6,39 4p ap0 -4d' 3S 2-1 
2749,34 1 1,89 6,39 4p 3P 0 -4d' 3S 1-1 
2745,49 1 1,88 6,39 4p 3P 0 -4d' 3S 0-1 
2734,82 2 0,00 4,53 4s2 1S-5p spo 0-1 
2721,645 10 0,00 4,55 4s2 1S-4p' lpo 0-1 

2617,66 3 0,00 4,73 4s2 1S-4p' ano 0-1 
2565,20 2 1,90 6,73 4p spo_4d' ap 2-1 
2564,09 3 1,90 6,73 4p apo_4d' ap 2-2 
2558,60 2 1,89 6,73 ·4p apo_4d' ap 1-0 
2558,20 2 1,89 6,73 4p spo_4d' sp 1-1 

2557,18 2 1,89 6,73 4p apo_4d' ap 1-2 
2554,82 2 1,88 6,73 4p apo_4d' sp 0-1 
2541,40 0 0,00 4,88 4s21S-4p' spo 0-1 
2398,559 2 0,00 5,17 4s21S-5p lpo 0-1 
2275,471 1 0,00 5,45 4s2 1S-6p lpo 0-1 
2200,728 1 0,00 5,63 4s11S-7p lpo 0-1 
2150,78 1 0,00 5,76 4slllS-8p lpo 0-1 
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Ca II, 1round state 1s2 2s2 2p6 3s2 3p6 4s 28112 
Ionization potential 95 748,0 cm-t; 11,870 eV 

h, A I EH, eV E 8 , eV Transition J 

11949,72 1 6,47 7 ,50 5s 28-5p 2P0 1/2-1/2 
11838,99 2 6,47 7 ,51 5s 28-5p 2P 0 1/2-% 
9931,39 9 7,51 8,76 5p 2P0-6s 28 %-1/2 
9890,63 11 8,44 9,69 4/ 2r-5g 2G s;2, 7fz-7/2, o;2 
9854,74 8 7 ,50 8,76 5p 2P 0-6s 28 1/2-1/2 
8927 ,36 11 7,05 8,44 4d 2D-4j zpo Sfz-7/2 
8912,07 10 7 ,05 8,44 4d 2D-4j zpo %-% 
8662,140 16 1,69 3,12 3d 2D-4p 2P 0 3/2-1/2 
8542,089 17 1,70 3,15 3d 2D-4p 2P 0 %-% 
8498,018 '13 1,69 3,15 3d 2D-4p 2P 0 %-3/2 
8254,725 7 7 ,51 9,02 5p 2P0-5d 2D %-3/2 
8248,797 11 7 ,51 9,02 5p 2P0 -5d 2D 3/2-5/2 
8201,720 10 7,50 9,02 5p 2P0-5d 2D 1/2-3/2 
8020,504 2 8,44 9,98 4/ 2r-6d 2D 5/2-3/2 
8017,502 2 8,44 9,98 4/ 2F0-6d 2D 7/z-% 
6456,874 8 8,44 10,36 4/ 2r-6g 2G s;2, 7/2-7/2, 9J2 
5923,69 1 8,44 10,53 4/ 2r-7d 2D %-3/z 
5922,72 1 8,44 10,53 412r-1d2D 7/2-% 
5339,189 5 8,44 10,76 4! 2r-7g 2G s;2, 7/2-7/2, o;2 
5307,223 7 7,51 9,85 5p 2P 0-7s 28 %-1/2 
5285,268 6 7,50 9,85 5p 2P 0-1s 28 1/2-1/2 
5021,138 4 7 ,51 9,98 5p 2P0 -6d 2D 3/2-% 
5019,971 8 7,51 9,98 5p 2P 0-6d 2D 3/2-% 
5001,479 7 7,50 9,98 5p 2P 0-6d 2D 1/2-3/2 
4799,973 4 8,44 11,02 4/ 2r-8g 2G 5/2, 7/2-7/2, 9/2 
4721,028 4 7,05 9,67 4d 2D-5j 2pc %-7/2 
4716,736 3 7,05 9,67 4d 2D-5j 2po 3/2-5/2 
4489,178 2 8,44 11,20 4/ 2po_9g 2G 5/2, 7/2-7/2, 9/2 
4479,226 1 6,47 9,23 5s 28-6p 2P 0 1/2-1/2 
4472,043 2 6,47 9,24 5s 28-6p 2P 0 1/2-3/2 
4220,074 5 7 ,51 10,45 5p 2P0 -8s 28 %-1/2 
4206,175 4 7,50 10,45 5p 2P 0-8s 28 1/2-1/2 
4110,279 3 7,51 10,53 5p 2P 0-7d 2D %-3/2 
4109,816 6 7,51 10,53 5p 2P 0-1d 2D 3/2-5/2 
4097,102 5 7 ,50 10,53 5p 2P0-7d 2D 1/2-3/2 

3968,468 22 0,00 3,12 4s 28-4p 2P 0 1/2-1/2 
3933,663 23 0,00 3,15 4s 28-4p 2P 0 1/2-% 
3758,386 3 7,05 10,35 4d 2D-6j 2po 5/2-7/2 
3755,668 2 7,05 10,35 4d 2D-6j zpc 3/2- 5/2 
3739,375 1 7,50 10,82 5p 2po_9s 28 1/2-1/2 
3736,901 18 3,15 6,47 4p 2P 0-5s 28 3/2-1/2 
3706,026 17 3,12 6,47 4p 2P 0-5s 28 1/2-1/2 
3694,355 1 7 ,51 10,87 5p 2P 0-8d 2D 3/2-3/2 
3694,108 4 7,51 10,87 5p 2P0-8d 2D %-5/2 

3683,696 3 7,50 10,87 5p 2P0 -8d 2D 1/2-3/2 
3495,156 1 7,51 11,06 5p 2P0-10s 28 3/2-1/2 
3461,871 2 7,51 11,09 5p 2po_9d 2fl 3/2-5/2 
3452,657 1 7,50 11,09 5p 2po_9d 2fl 1/2-3/2 
3347,035 1 7,05 10,75 4d 2D-7j 2r 5/2-7/2 
3181,275 15 3,15 7,05 4p 2P 0 -4d 2D %-% 
3179,332 18 3,15 7,05 4p 2P0-4d 2D 3/2-% 
3158,869 17 3,12 7,05 4p 2P0-4d 2D 1/2-3/2 
2573,09 3 
2208,611 3 3,15 8,76 4p 2P0-6s 28 3/2-1/2 
2197,787 2 3,12 8,76 4p 2P0-6s 28 1/2-1 /2 
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2132,304 1 1,69 7,50 3d 2D-5p 2P 0 3/z-1/z 

2131,505 2 1,70 7,51 3d 2D-5p 2P0 5/z-% 

2128,750 0 1,69 7 ,51 3d 2D-5p 2P0 3/z-3/z 

2113,146 1 3,15 9,02 4p 2P0-5d 2D %-% 
2112,757 2 3,15 9,02 4p 2P 0-5d 2D %-% 

2103,235 2 3,12 9,02 4p 2P 0 -5d 2D 1/z-3/z 

1850,691 2 3,15 9,85 4p 2P 0-7s 2S 3/2-1/2 
1843,088 1 3,12 9,85 4p 2P 0-7s 2S 1/2-1/2 
1840,061 8 1,70 8,44 3d 2D-4f zpc 5/z-5/2, 7/2 
1838,008 7 1,69 8,44 3d 2D-4f 2pc 3/z-5/z 
'1814,647 1 3,15 9,98 4p 2P 0-6d 2D 3/z-3/2 
1814,495 1 3,15 9,98 4p 2P 0-6d 2D %-% 

1807 ,337 1 3,12 9,98 4p 2P 0 -6d 2D 1/2-3/2 
1698,183 3,15 10,45 4p 2P 0-8s 2S %-1/2 
1691 ,779 1 3,12 10,45 4p 2P 0-8s 2S 1/2-1/2 
1680,129 1 3,15 10,53 4p 2P 0-7d 2D %-3/2 

1680,051 3,15 10,53 4p 2P 0-7d 2D 3/2-5/2 
1673,8!10 1 3,12 10,53 4p 2P 0-7d 2D 1/z-3/z 
1651,991 1 0,00 7,50 4s 2S-5p 2P 0 1/z-1/2 
1649,858 .2 0,00 7 ,51 4s 2S-5p 2P 0 1/z-3/2 

1644,441 0 1,70 9,24 3d 2D-6p 2P 0 5/z-3/z 
1643,770 1,69 9,?3 3d 2D-6p 2P0 Sfz-1/2 
1642,802 1,69 9,24 3d 2D-6p 2P 0 3/z-3/z 
1554,642 4 1,70 9,67 3d 2D-5f 2F0 5/z-5/z, % 
1553,176 4 1,69 9,67 3d 2D-5f zpc 3/z-5/2 
1433,749 1,70 10,35 3d 2D-6f zpc 5/2-Sfz, 7/2 
1432,503 1 1,69 10,35 3d 2D-6f zpc %-% 
1370,6 3 
1369,1 3 
1342,535 0,00 9,23 4s 2S-6p 2P 0 1/z-1/2 
1341,889 1 0,00 9,24 4s 2S-6p 2P 0 1/2-% 

Ca III, ground state 1s2 2s2 2p6 3s2 3p61S 0 

Ionization potential 413127 cm-1; 51,218 eV 

i •• A I E 11 • eV E 8 , eV Transition J 

4081,74 5 30,71 33,75 4s' P/2] 0-4p P/2l 1-1 
3761,62 6 30,45 33,75 4s' P/2] 0-4p P/2l 0-1 
3537,75 7 30,24 33,75 4s [11/z] 0-4p P/z) 1-1 
3372,68 8 30,07 33,75 4s [11/z] 0-4p P/zl 2-1 
3367,81 5 30,71 34,39 4s' P/z] 0-4p [21/2] 1-2 
3233,02 4 30,71 34,54 4s' [1/z] 0-4p [fl/zl 1-1 
3119,66 8 30,71 34,68 4s' P/z] 0 -4p [1 1/2) 1-2 
3028,66 6 30,45 34,54 4s' P/2] 0-4p [11/zl 0-1 
2989,30 6 30,71 34,86 4s' P/z] 0 -4p' [fllz] 1-1 
2988,61 7 30,24 34,39 4s [11/z] 0-4p [21/2] 1-2 
2924,33 8 30,71 34,95 4s' [1/z] 0-4p' [fl/zl 1-2 
2907,90 2 30,71 34,97 4s' P/z] 0 -4P !1/2] 1-0 
2899,78 9 30,07 34,34 4s [11/z] 0-4p [21/zl 2-3 
2881,80 7 30,24 34,54 4s [11/z] 0-4p [fl/2l 1-1 
2869,95 7 30,07 34,39 4s [fl/z] 0-4p [21/zl 2-2 
2866,57 7 30,71 35,03 4s' P/zl~-4p' P/zl 1-1 
2813,88 7 30,45 34,85 4s' P/z) 0-4p' [fl/z) 0-1 

406 



t., A I EH' eV E 8 , eV Transition 

2791,63 6 30,24 34,68 4s [fl/2t-4p [11/21 1-2 
2771,27 4 30,07 34,54 4s [11/2] 0 -4p [fl/2l 2-1 
2704,87 6 30,45 35,03 4s' P/21°-4p' P/2l 0-1 
2687,78 8 30,07 34,68 4s [11/21°-4p [fl/21 2-2 
2686,73 3 30,24 34,85 4s [11/21°-4p' [fl/2l 1-1 
2634,17 6 30,24 34,95 4s [fl/2] 0-4p' [fl/21 1-2 
2620,82 6 30,24 34,97 4s [11/2] 0-4p P/21 1-0 
2590,34 2 30,07 34,85 4s [fl/21°-4p' [11/21 2-1 
2587 ,09 3 30,24 35,03 4s [fl/2] 0-4p' [1/21 1-1 
2541,49 6 30,07 34,95 4s [fl/21°-4p' [fl/2l 2-2 
2497,67 5 30,07 35,03 4s [11/2] 0-4p' [1/2J 2-1 
2472,52 1 35,03 40,04 4p' [1/21-4d [l/2] 0 1-1 
2442,54 1 34,97 40,04 4p [l/21-4d [1/21 ° 0-1 

2431,08 1 34,95 40,04 4p' lfl/21-4d P/2lo 2-1 
2393,20 3 34,95 40,13 4p' [11/2]-4d [11/21° 2-2 
2351 ,40 1 34,85 40,13 4p' [11/2l-4d [11/21° 1-2 
2310,87 0 34,68 40,04 4p [1l/2]-4d [l/21° 2-1 
2276,54 2 34,68 40,13 4p [fl!21-4d [11/21° 2-2 
2256,33 0 34,95 40,44 4p' [fl/2]-4d [31/21° 2-3 
2252,65 2 34,54 40,04 4p [fl/2l-4d P/2lo 1-1 
2244,31 2 28,87 34,39 3d' [1 1/2] 0-4p [21/21 1-2 
2219,87 1 34,54 40,13 4p [fl/21-4d [1 1/21° 1-2 
2219,22 2 34,85 40,44 4p' [11/21-4d [31/21° 1-3 
2204,40 3 35,03 40,65 4p' [1/2]-5s [fl/2l 0 1-2 
2191,27 2 34,39 40,04 4p [21/21-4d (1/2] 0 2-1 
2183,30 3 28,87 34,54 3d' [1 1/2] 0-4p [fl/21 1-1 
2171,60 5 34,95 40,65 4p' [11/21-Ss [11/21° 2-2 
2163,51 4 34,95 40,68 4p' [fl/21-4d [21/21° 2-2 
2160,40 2 34,39 40,13 4p [21/2]-4d [fl/21° 2-2 
2152,47 6 34,68 40,44 4p [11/2l-4d [31/21° 2-3 
2143,81 1 34,34 40,13 4p [21/21-4d [11/21° 3-2 
2140,39 6 34,95 40,74 4p' [11/2)-5s [fl/2l 0 2-1 
2131,49 3 28,87 34,68 3d' [11/21°-4p [fl/21 1-2 
2129,20 6 34,85 40,68 4p' [11/2]-4d [21/21° 1-2 
2098,56 5 27,84 33,74 3d [fl/21°-4p [1/21 1-1 
2074,89 2 34,68 40,65 4p [1 1/21-5s [fl/2l 0 2-2 
2069,55 2 28,87 34,85 3d' [fl/2] 0-4p' [11/21 1-1 
2067,64 2 34,68 40,68 4p [11J21-4d [21/2]0 2-2 
2062,17 3 35,03 41,04 4p' P/2]-5s' [1/2l 0 1-0 
2056,64 3 28,32 34,34 3d' [21/2) 0-4p [21/21 3-3 
2048,36 3 34,39 40,44 4p [21/2l-4d [31/21° 2-3 
2047,14 3 35,03 41 ,09 4p' P/21-5s' P/21° 1-1 
2046,65 4 34,68 40,74 4p [11/21-5s [1l/2l 0 2-1 

2041,61 4 28,32 34,39 3d' [21/21°-4p [21/21 3-2 
2038,35 3 28,87 34,95 3d' [11/2) 0 -4p' [11/21 1-2 
2033,46 4 34,34 40,44 4p [21/2 ]-4d [31/21° 3-3 
2030,01 1 28,87 34,97 3d' [11/2] 0 -4p [1/:i] 1-0 
2027,72 2 34,54 40,65 4p [11/21-5s [11/21° 1-2 

2026,68 2 34,97 41,09 4p P/21-5s' P/2lo 0-1 
2020,83 3 34,54 40,68 4p [fl/21-4d [21/21° 1-2 
2018,77 4 34,95 41,09 4p' [tl/2]-5s' [l/2]0 2-1 
2014,10 3 28,19 34,34 3d' [ fl/2] 0 -4p [21/21 2-3 
2009,90 1 28,87 35,03 3d' [11/21°-4p' [1/21 1-1 

2003,09 3 34,85 41,04 4p' [11/2l-5s' P/21° 1-0 
2000,96 4 34,54 40,74 4p [ilhl-5s [11/2)0 1-1 
1999,79 4 28,19 34,39 3d' [1 1/2) 0-4p [21/21 2-2 
1989,61 2 34,85 41,09 4p' [11/2l-5s' P/2) 0 1-1 
1978,63 3 34,39 40,65 4p [21/21-5s [fl/2l 0 2-2 

407 



~.A I EH' eV E 8 , eV Transition J 

1972,01 1 34,39 40,68 4p [21/21-4d [21/2] 0 2-2 
1968,03 5 33,75 40,04 4p P/2l-4d P/21Q 1-1 
1964,70 5 34,34 40,65 4p [21/:~d-5s [11/21° 3-2 
1958,18 2 34,34 40,68 4p [21/2]-4d [21/21° 3-2 
1953,06 4 { 28,00 34,34 3d' (21/21°-4p (21/21 2-3 

34,39 40,74 4p [21/21-Ss [11/21° 2-1 
1952,16 3 28,19 34,54 3d' [11/21°-4p (fl/21 2-1 
1948,31 5 28,32 34,68 3d' [21/2] 0-4p [fl/21 3-2 
1943,12 6 33,75 40,13 4p P/z1-4d [fl/21° 1-2 
1939,72 4 28,00 34,39 3d' [21/z1°-4p [21/21 2-2 
1935,79 3 34,68 41,09 4p l11/z1-5s' P/z1° 2-1 
1910,17 4 28,19 34,68 3d' (11/z] 0-4p [fllz1 2-2 
1907,46 2 34,54 41,04 4p [fl/z)-5s' P/z1° 1-0 
1894,17 3 28,00 34,54 3d' [21/z1°-4p [1 1/z1 2-1 
1892,92 1 27 ,84 34,39 3d [fl/z1°-4p [21/zl 1-2 
1872,39 5 34,95 41,57 4p' [fl/z1-4d' [21/z] 0 2-3 
1870,28 6 28,32 34,95 3d' [21/,.) 0-4p' [11/z1 3-2 
1860,50 3 28,19 34,85 3d' [fl/zJD-4p' (11/z1 2-1 
1854,72 6 28,00 34,68 3d' (21/z1°-4p [11/z] 2-2 
1849,51 2 27,84 34,54 3d [fl/a1°-4p [Pial 1-1 
1828,43 1 28,19 34,95 3d' [11/a] 0-4p P/zl 2-0 

1812,17 5 { 27,84 34,68 3d l11/z) 0-4p (11/zl 1-2 
28,19 35,03 3d' [P/z) 0-4p' (1/zl 2-1 

1807,91 5 28,00 34,85 3d' (21/z1°-4p' [fllzl 2-1 
1800,24 4 34,68 41,57 4p (11/a]-4d' [21/ 2)0 2-2 
1794,31 4 33,74 40,65 4p (1/z]-5s [1 1/z1° 1-2 
1783,92 4 28,00 34,95 3d' [21/2) 0-4p' [11/zl 2-2 
17!3,29 3 33,74 40,74 4p P/zl-5s [11/z1° 1-1 
1762,14 3 28,00 35,03 3d' [21/z) 0-4p' P/2] 2-1 
1744,61 3 27 ,84 34,95 3d (fl/z) 0-4p' [fl/zl 1-2 
1738,56 3 27,84 34,97 3d [fl/z] 0-4p P/z) 1-0 
1726,88 1 34,39 41,57 4p [21/z1-4d' [21/z] 0 2-3 
1716,23 1 34,34 41,57 4p [21/z)-4d [21/z) 0 3-3 
1698,95 1 33,74 41,04 4p P/z]-5s' P/z) 0 1-0 
1688,81 1 33,74 41,09 4p Plzl-5s' P/z] 0 1-1 
1595,24 1 26,57 34,34 3d (21/z] 0-4p (21/zl 2-3 
1586,19 4 26,57 34,39 3d [21/z) 0-4p [21/z] 2-2 
1571,31 5 26,45 34,34 3d (31/z) 0 -4p [21/zl 3-3 
1562,50 6 26,45 34,39 3d [31/z] 0-4p [21/zl 3-2 
1555,48 4 26,57 34,54 3d (21/z) 0 -4p [1 1/zl 2-1 
1528,89 0 26,57 34,68 3d [21 /z) 0-4p [1 1/z] 2-2 
1506,94 3 26,45 34,68 3d [31/z] 0 -4p [11/zl 3-2 
1496,92 2 26,57 34,85 3d [21/z) 0 -4p' [11/zl 2-1 
1484,92 4 25,39 33,74 3d (fl/z] 0-4p fl/zl 2~1 

1480,55 2 26,57 34,95 3d [21 /z) 0-4p' [ fl/zl 2-2 
1463,41 4 25,27 33,74 3d P/zJD-4p P/zl 1-1 
1459,87 3 26,45 34,95 3d [31 /z] 0-4p' [11/zl 3-2 
1385,39 2 25,39 34,34 3d [fl/z) 0-4p [21/zl 2-3 
1359,81 1 25,27 34,39 3d P/z] 0-4p [21/z] 1-2 
1355,37 1 25,39 34,54 3d [1l/z] 0-4p [1 1/zl 2-1 
1334,94 3 25,39 34,68 3d [P/z) 0-4p [fl/zl 2-2 
1317,60 2 25,27 34,68 3d P/z) 0-4p [11/z] 1-2 
1310,58 1 25,39 34,85 3d (11/z] 0-4p' [11/z1 2-1 
f297,96 3 25,39 34,95 3d (1 1/2] 0 -4p' [P/2! 2-2 
1281,50 2 25,27 34,95 3d fl/z) 0 -4p' [11/z] 1-2 
1278,38 2 25,27 34,97 3d [1/2] 0-4p P/zl 1-0 
1270,54 2 25,27 35,03 3d Plzt-4p' [1/zl 1-1 
1035,366 4 
1034,848 3 

408 



!.., A I EH, eV E 8 , eV Transition J 

1031,760 4 
1028,560 4 
1019,371 2 
1014,998 3 
998,397 3 
987,336 5 
984,935 4 
977 ,544 2 
91'1,278 2 
916,917 2 
906,615 2 
894,351 4 
890,892 2 

883,159 3 
864,695 4 
856,791 4 
856,635 4 
850,966 3 

846,611 3 
840,921 3 
772,641 2 
740,555 3 
696,206 3 
695,824 4 
688,907 3 
686,190 2 
681 ,908 4 
653,720 4 
639,230 6 
633,187 5 
629,355 4 
621 ,279 3 
612,062 5 
610,740 3 
608,895 3 
607,069 3 
606,333 2 
603,622 3 
596,223 2 
594,640 :1 
591 ,449 'J ,, 
587,311 3 
586,880 2 

575,580 6 
574,398 3 
572,691 4 
570,291 2 
561,670 3 

561,518 3 
557,112 3 
556,583 3 
556,215 2 
554,615 3 

550,004 3 
549,201 4 
545,091 2 
536,132 4 
534,715 4 

409 



;., A. I EH, eV E 8, eV Transition J 

528,286 8 
490,546 2 0,00 25,27 3p8 1S-3d [1/z] 0 0-1 
478,305 4 
464,830 3 
409,971 18 0,00 30,24 3p& 1S-4s [11/zlo 0-1 
403,732 20 0,00 30,71 3p81S-4s' [1/z] 0 0-1 
396,382 3 
392,420 2 
369,647 5 
368,303 3 
357 ,973 8 
344,219 2 
340,389 3 
304,330 3 0,00 40,74 3p81S-5s [fllze 0-1 
301 ,741 4 0,00 41,08 3p81S-5s' [1/z] 0 1-1 
248,636 4 
242,384 3 

Ca IV, ground state 1s2 2s2 2p6 3s2 3p5 2 PK12 

Ionization potential 542000 cm-1; 67,196 eV 

I 
;., A I EH' eV I E 8, eV Transition J 

1030,273 4 
1029,566 3 
1027,309 5 
1024,339 5 
1023,820 4 
997 ,579 7 
994,311 6 
892,671 3 
858,855 3 
775,526 3 
669,725 10 0,39 18,90 3p5 zpo_3p6 28 1/z-1/z 
656,038 15 0,00 18,90 3p5 zpo_3p6 zs %-1/z 
635,318 8 
565,463 3 18,90 40,82 3p6 2S-4p zpo 1/z-% 
538,967 2 
538,648 3 
537,004 2 
536,790 2 
536,531 2 
535,647 4 
456,981 5 0,39 27,52 3p6 2P 0-3d 4F 1/z-3/z 
4.50,565 10 0,00 27 ,52 3p5 zpo_3d 4p 3/z-3/z 
445,018 1 0,39 28,25 3p5 2P0-3d 4D 1/z-3/z 
444,766 3 
443,821 15 0,39 28,32 3p5 zpo_3d 2D 1/z-3/z 
439,700 5 0,00 28,20 3p6 2P 0-3d 4D 3/z-5/z 
438,930 4 0,00 28,25 3p5 zpo_3d 4D 3/z-3/z 
437,773 5 0,00 28,32 3p5 zpo_3d 2D %-3/z 
437 ,271 2 0,00 28,35 3p5 2P0-3d 4D %-1/z 
434,570 12 0,00 28,53 3p5 zpo_3d 2D 3/z-5/z 
374,744 5 0,00 33,08 3p5 apo_3d 2F %-Dfz 
345,130 4 

410 



i., A I EH, eV Ell, eV Transition J 

344,958 4 0,39 36,33 3p5 2po_4s4P 1/2-3/z 
343,933 5 
343,438 4 0,39 36,49 3p5 2po_48 4p 1/2-1/z 
343,203 6 0,00 36,12 3p5 2po_4s 4p 3/z-5/z 
342,447 5 
341,455 4 
341,284 4 0,00 36,33 3p5 2po_4s4P 3/z-3/z 
340,286 4 
339,800 ,) 0,00 36,49 3p" 2po_4s 4p 3/z-1/z 
338,929 5 0,39 36,97 3p5 2po_4s 2p 1/z-3/z 
338,828 4 
336,555 15 0,39 37,22 3p5 zpo_4s 2p 1/2-1/z 
335,374 25 0,00 36,97 3p5 2po_4s zp 3/z-3/2 
333,057 2 0,00 37,22 3p5 2po_4s 2p 3/2-1/2 
332,808 3 0,39 37 ,64 3p5 2po_3d' 2D 1/2-% 
332,531 5 0,39 37 ,64 3p5 2po_3d' 2S 1/z-1/z 
331,991 5 
331,442 4 
329,391 3 0,00 37 ,64 3p5 2P 0 -3d' 2D 3/2-3/z 
329,116 5 0,00 37 ,67 3p5 2po_3d' 2S 3/2-1/2 
328,577 1 
321,593 10 0,39 38,94 3p5 2po_4s' 2D 1/2-3/2 
318,392 4 0,00 38,94 3p5 2po_4s' 2D 3/2-3/z 
318,093 15 0,00 38,98 3p5 2po_4s' 2D 3J2-% 
304,910 3 
299,315 4 0,39 41,81 3p5 2po_4s" 2S 1/z-1/2 
296,958 6 
296,554 5 0,00 41,81 3p5 2po_4s" 2S %-1/z 
251,354 3 0,39 49,71 3p5 2po_5s' 2D 1/2-3/z 
250,153 3 0,00 49,56 3p5 2po_5s' 2D 3/2-% 
249,408 3 0,00 49,71 3p5 2po_5s' 2D 3/z-% 

Ca V, ground state 1s2 2s2 2p6 3s2 3p4 3P 2 

Ionization potential 680 800 cm-t; 84,39 eV 

"· .\ 
! 

EH, eV E 8 , eV Transition I I J 
I 

1021,139 3 
1014,162 4 
1012,613 3 
1009,638 3 
1001,544 3 

1000,310 6 
994,946 3 
987 ,680 5 
975,825 4 
973,437 6 
968,236 3 
966,466 6 
962,896 2 
842,950 3 
821 ,583 1 
810,937 4 
803,325 1 
779.919 4 

411 



---------

1., .A I EH, eV EB. eV Transition J 

779,824 3 
774,354 3 
774,088 5 
748,409 3 
730,257 5 
727,646 1 
676,775 1 
671,365 6 
656 ,76:~ 6 0,30 19,17 3p4 SP-3p5 spa 1-2 
651,550 5 0,41 '19,43 3p4 SP-3p5 spa 0-1 
647 ,876 5 0,30 19,43 3p4 8P-3p5 spo 1-1 
646,570 8 0,00 19,17 3p4 3P-3p5 spa 2-2 
643,118 6 0,30 19,57 3p4 3P-3p5 spo 1-0 
637,928 8 0,00 19,4~ 3p4 SP-3p5 spo 2-1 
594,239 1 
593,472 1 
593,40!i 1 
558,602 10 
555,482 5 
551 ,103 2 
549,070 3 
:i42,290 10 
530,303 6 
528,746 3 
509,293 2 
476,606 2 
446,036 1 
445,933 1 
425,000 15 
387,077 5 5,44 37 ,4f\ 3p4 1S-3d" I pc 0-1 
381,606 3 
380,396 5 0,41 33,0U 3p4 3P-3d S]JO 0-1 
379,765 3 
379,138 2 0,30 33,00 :1p4 3 P-3d 3D 0 1-1 
377,181 5 
376,279 3 0,30 :33,25 :1p4 3P-3d 3D0 1-2 
375,333 3 
374,000 4 
372,904 6 0,00 :3:1,2;'", :1p4 3P-3d 3D 0 2-2 
371,22!1 6 0,00 3:3 ,4(1 3p4 SP-3r! 3JJo 2-3 
:~56,246 ,') 2,33 37,14 3p41D-3d" spa 2-1 
:152,915 9 2,33 37,4ti 3p4 1D-3d" lpo 2-1 
343,640 4 2,33 38,41 :3p41JJ-:3d" :IJJO 2-2 
338,056 5 0,30 36,91 :3p4 SP-3d" spa 1-2 
337,541 4 0,41 :n,H :3p4 SP-3d" spa 0-1 
336,554 4 0,30 :~7 ,14 :lp4 3P-3d" spa '1-1 
335,344 5 0,00 36,97 :~p4 SP-3d" spa 2-2 
334,54;) 6 0,41 37,41\ 3p4 SP-3d" Ipo 0-'l 
334,135 3 
333,857 4 0,00 37 ,J't :1p4 SP-3d" apo 2-1 
333,570 3 0,30 37,41\ 3p4 3P-3d" lpo 1-'1 
~~33 ,438 4 
330,937 6 0,00 37 ,41i :3p4 3J>-3r{" lpO 2-1 
325,282 5 0,30 38,11 :lp4 3p_;{d" 3])0 '1-2 
325,020 3 0,41 38,5:') :lp4 3P-3d" 3JJO 0-1 
324,477 5 
324,'110 3 0,30 38,5:j 3p4 SP-3d" SJJO 1-1 
323,223 6 0,00 38,36 ;{p4 SP-3r/" SJJo 2-~ 
322,757 5 0,00 38,41 3p4 3P-3d" 3IJo 2-:! 

412 



A, A I EH, eV E 8 , eV Transition J 

322,166 10 
321,609 6 0,00 38,55 3p4 3P-3d" 3D 0 2-1 
301,139 0 2,33 43,51 3p4 1D-4s 3S 0 2-1 
287 ,657 3 0,41 43,51 3p4 3P-4s 38° 0-1 
286,965 9 5,44 48,63 3p4 1S-4s" lpo 0-1 
286,947 5 0,30 43,51 3p4 3P-4s 38° 1-1 
284,948 5 0,00 43,51 3p4 3P-4s 38° 2-1 
284,794 2 2,33 45,86 3p41D-4s' 3D 0 2-3 
280,992 8 2,33 46,46 3p4 1D-4s' 1D0 2-2 
272,982 4 0,41 45,82 3p4 3P-4s' 3D 0 0-1 
272,336 3 0,30 45,82 3p4 3P-4s' 3D 0 1-1 
272,265 5 0,30 45,83 3p4 3P-4s' 3D 0 1-2 
271,440 1 2,33 48,00 3p4 1D-4s" apo 2-1 
271,141 4 2,33 48,06 3p4 1D-4s" apo 2-2 
270,570 2 0,00 45,82 3p4 3P-4s' 3D 0 2-1 
270,494 3 0,00 45,83 3p4 3P-4s' 3D 0 2-2 
270,305 6 0,00 45,86 3p4 3P-4s' 3D 0 2-3 
268,583 2 0,30 46,46 3p4 3P-4s' 1D 0 1-2 
267,772 8 2,33 48,63 3p41D-4s" lpo 2-1 
266,863 3 0,00 46,46 3p4 3P-4s' 1D 0 2-2 
260,446 3 0,41 48,00 3p4 3P-4s" apo 0-1 
259,978 3 0,30 47,98 3p4 3P-4s" apo 1-0 
259,856 3 0,30 48,00 3p4 3P-4s" ape 1-1 
259,576 3 0,30 48,06 3p4 3P-4s" spo 1-2 
258,251 3 0,00 48,00 3p4 8P-4s" apo 2-1 
257,976 5 0,00 48,06 3p4 3P-4s" spo 2-2 
200,860 3 0,41 62,13 3p4 3P-5s 38° 0-1 
200,512 5 0,30 62,13 3p4 3P-5s 38° 1-1 
199,890 3 5,44 67,46 3p4 1S-5s" lpo 0-1 
199,553 6 0,00 62,13 3p4 3P-5s 38° 2-1 
197,648 2 2,33 65,06 3p4 1 D-5s' 3D0 2-2 
197,531 2 2,33 65,09 3p4 1D-5s' 3D0 2-3 
196,970 5 2,33 65,28 3p4 1D-5s' 1D 0 2-2 
191,801 2 0,41 65,04 3p4 3P-5s' 3D0 0-1 
191,480 2 0,30 65,04 3p4 3P-5s' 3D 0 1-1 
191,439 3 0,30 65,06 3p4 3P-5s' 3D 0 1-2 
190,558 3 0,00 65,06 3p4 3P-5s' 3D 0 2-2 
190,457 5 0,00 65,09 3p4 3P-5s' 3D0 2-3 
190,363 4 2,33 67,46 3p41D-5s" lpo 2-1 
185,540 2 0,41 67,23 3p4 3P-5s" apo 0-1 
185,288 1 0,30 67,23 3p4 3P-5s" 3P 0 1-0, 1 
185,102 2 0,30 67,28 3p4 3P-5s" 3P 0 1-2 
184,415 1 0,00 67 ,23 3p4 3P-5s" 3P 0 2-1 
184,280 3 0,00 67 ,28 3p4 3P-5s" apo 2-:! 

Ca VI, ground state b 2 2s2 2p6 3s2 3p3 4Sg12 

Ionization potential 879 000 cm-1 ; 109 eV 

A, A I 
I EH, eV I E 8 , eV Transition J 

1032,612 2 
1021,508 4 
1018,346 3 
975,055 3 
969,652 6 
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)., A I EH, eV E 8, eV Transition J 

916,682 2 
860,827 2 
854,923 3 
817,058 2 
816,805 2 
811,480 1 
778,718 1 
777 ,508 1 
775,966 3 
774,532 3 
772,389 1 
770,928 1 
776,522 1 5,62 21,79 3p3 2po_1 3/z-% 
765,154 6 
764,358 3 5,62 21,84 3pa 2po_2 3/z-3/2 

763,344 2 
689,538 3 
685,807 4 
674,278 2 5,62 24,00 3pa 2P~-3p4 2fl %-% 
674,046 1 

641 ,883 2 0,00 19,31 3ps 48o-3p4 4p 3/z-5/z 
633,815 2 0,00 19,56 3pa 48o-3p4 4p 3/z-3/2 
629,594 2 0,00 19,69 3pa 48o-3p4 4p 3/z-1 /~ 
617,517 4 
614,015 3 
602,389 0 3,40 23,98 3pa 2flo-3p4 2fl 5/2-3/2 
601,700 5 3,40 24,00 3p3 2flo-3p4 2D %-% 
600,917 6 3,35 23,98 3p3 2flo-3p4 2D %-3/2 
590,396 3 
587 ,872 1 
587 ,604 2 
581,466 3 
579,775 2 
578,732 4 
564,275 2 
562,250 3 5,62 27 ,67 3p3 2po_3p4 2p 3/2-3/2 
547,898 3 
537,613 6 5,62 28,68 3p3 2po_3p4 28 3/2-1/2 
536,008 0 5,55 28,68 3p3 2po_3p4 28 1/2-1/2 
505,199 8 
400,824 3 5,62 36,55 3p3 2po_3d 2p %-3/2 
399,925 0 5,55 36,55 3p3 2po-3d 2p 1/z-3/2 
396,917 2 5,62 36,85 3p3 2po_3d 2p %-1/2 

396,055 2 5,55 36,85 3p3 2po_3d 2p 1/z-1/2 
390,137 3 
387 ,080 4 5,62 37,65 3p3 2po_3 3/2-
386,254 1 5,55 37 ,65 3p3 2po_3 1/z-
386,106 1 
38!1,941 1 
385,091 2 
384,172 3 
384,028 2 
383,505 2 
381 ,849 2 
381,464 2 
380,003 1 
378,745 1 
378,653 1 
378,5!'\1 1 3,40 a6,10 3p3 2Do-3d 2p 3/2-"h 
373,997 7 3,40 :~~,55 3ps 2Do-3d 2p 5f2-3}';!. 
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~.A I EH, eV E 8, eV Transition J 

373,700 3 
373,418 5 3,35 36,55 3p3 sno-3d 2p 3/s-% 
370,022 7 3,35 36,85 3p3 sno-3d 2p 3/s-1/s 
367 ,371 2 
363,525 2 5,62 39,72 3p3 spo_3d' 2S %-1/2 
362,788 1 5,55 39,72 3p3 spo_3d' 2S 1/2-1/2 
362,612 4 5,62 39,81 3p3 2po_3d' 2fl %-5/2 
361,645 2 
361,234 2 5,55 39,87 3p3 spo_3d' 2fl 1/2-% 
361,114 4 
358,153 3 
350,394 1 
349,494 1 
348,927 1 
348,650 1 5,62 41,18 3p3 spo_3d' sp %-1/2 
347,967 3 5,55 41,18 3p3 spo_3d' sp 1/z-1/z 
347,431 1 
347 ,334 1 
347 ,005 4 5,62 41,35 3p3 spo_3d' 2p 3/2-3/2 
346,335 2 5,55 41,35 3p3 spo_3d' 2p 1/z-% 
340,528 8 3,40 39,81 3p3 2D 0-3d' 2D Sfz-5/z 
340,037 4 3,35 39,81 3p3 2D0-3d' 2D 3/z-Ofz 
339,940 4 3,40 39,87 3p3 2D0 -3d' 2D ''lz-Sfz 
339,463 6 3,35 39,87 3p3 2D 0-3d' 2D Sfz-3/2 
329,298 3 
327 ,806 4 
327,175 2 
321 ,110 1 
320,445 2 
316,947 3 5,62 44,73 3p3 spo_3d" sn Sfz-3/z 
316,389 0 5,55 44,73 3p3 spo_3d" sn 1/z-3/z 
316,115 3 
291,976 1 
251,816 1 5,62 54,85 3p3 2po_48 sp 3/z-1/z 
251,465 4 5,55 54,85 3p3 2po_48 2p 1/z-1/z 
250,265 4 5,62 55,16 3p3 spo_4s sp 3/z-% 
249,914 3 5,55 55,16 3p3 spo_4s zp 1/z-3/z 
242,631 5 5,62 56,71 3p3 spo_4s' 2fl %-% 
242,592 3 5,62 56,72 3p3 spo_4s' 2fl 3/z-% 
242,265 3 5,55 56,72 3p3 spo_4s' 2fl 1/z-3/2 
240,721 6 3,35 54,85 3p3 sno-4s 2p %-1/2 
239,535 7 3,40 55,16 3p3 sno-4s 2p 5/z-3/2 
239,296 0 3,35 55,16 3p3 2Do-4s zp 3/2-3/2 
232,531 5 3,40 56,71 3p3 2D0-4s 2D %-% 
232,282 6 3,35 56,72 3p3 2D0-4s 2D 3/z-3/2 
230,495 5 0,00 53,79 3ps 'So-4s 4p 3/z-1/z 
229,734 7 0,00 53,97 3p3 4So-4s 4p 3/z-3/2 

228,628 7 0,00 54,23 3p3 'So-4s 4p 3/z-% 

Unclassified Lines of Calcium 

~. A. ! I 
Expected ~. J... ·-r I 

Expected 

' assignment assignment 
I 

1667,7 30 486,160 3 
1545,7 3 485,636 3 
1402,9 10 484,368 3 
1400,7 4 480,471 3 
1393,4 8 461,085 5 
552,005 4 397,178 4 
542,842 3 209,723 3 
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TITANIUM, Z = 22 

Ti I, ground state 1s2 2s2 2p6 3s2 3p6 3d2 4s2 3 F 2 

Ionization potential 55138, cm-1; 6,836 eV 

A., A I EH, eV ED' eV Transition J 

11973,88 6 1,46 2,50 b 3F-z 3D 9 4-3 
11949,58 5 1,44 2,48 b sp_zsno 3-:t 
11892,85 5 1,43 2,47 b sp_zsno 2-1 
11797,24 3 1,43 2,48 b 3F-z 3D 0 2-2 
11780,54 4 1,44 2,50 b sp_zsno 3-3 
11539,50 5 
11403,89 8 
11381,53 7 
11292,43 6 3,14 4,24 y ano-d ap 1-0 
11246,88 8 3,15 4,26 y sno-dsp 2-1 
11243,90 10 3,18 4,28 y ano-d 3p 3-2 
11230,91 5 
11095,79 5 3,14 4,26 y sno-d ap 1-1 
11057,58 3 3,16 4,28 z apo_d sp 2-2 
10990,70 3 3,15 4,28 y sno-dsp 2-2 
10896,10 8 3,35 4,49 x 3FD-b 3G 4-5 
10833,66 3 3,72 4,86 x5Do-f sp 3-3 
10820,31 5 3,33 4,48 X apo_b 3G 3-4 
10817,35 5 { 3,71 4,85 x5Do-f 5p 2-2 

3,73 4,87 X 5flo-f sp 4-4 
10793,65 3 3,32 4,47 x spo_b SG 2-3 
10781,34 3 2,25 3,40 b sp_xsno 2-2 
10774,92 12 { 3,70 4,85 X 5flO-j sp 0-1 

0,82 1,97 a 5F-z 5G0 2-2 
10756,90 5 { 2,24 3,39 b 3P-x 3D 0 1-1 

3,70 4,85 X 5flc-j 5p 1-2 
10741,77 7 3,71 4,86 X sno-j 5p 2-3 
10732,89 8 0,83 1,98 a 5F-z 5G0 3-3 
10731 '11 6 3,72 4,87 X 5flo-1 sp 3-4 
10726,33 18 0,81 1,97 a 5F-z 50° 1-2 
10689,52 15 3,73 4,89 :r: sno-1 sp 4-5 
10677,04 10 0,84 2,00 a 5F-z 5G0 4-.i 
i0661,61 20 0,82 1,98 a 5F-z 5G0 2-3 
10607,78 10 0,85 2,02 a 5F-z 5G0 5-5 
10584,66 25 0,83 2,00 a 5F-z 5G0 3-4 
10565,97 5 2,24 3,41 a SH-y aco 4-3 
10553,02 8 2,25 3,42 a sH-y aco 5-4 
10551,81 3 1,89 3,06 a 3G-z 1 G0 5-4 
10496,14 30 0,84 2,00 a 5F-z 5G0 4-5 
10460,07 10 2,26 3,44 a aH-y aco 6-5 
10396,85 25 0,85 2,04 a 5F-z 5G0 :'i-6 
10257,30 3 :~,72 4,93 X SGo-j 3p 5-4 
10189,26 3 1,46 2,68 b 3F-z 3G0 4-4 
10179,92 3 3,89 5,11 10 3G0-e 3G 3-3 
10170,60 3 1,44 2,66 b 3F-z 3G0 :3-3 
10147 ,09 4 3,92 5,14 w 3G0-e 3G 5-5 
10145,48 8 
10120,90 10 2,17 3,40 a 3D-x 3D 0 3-2 
10119,20 3 3,90 5,13 10 3G0-e 3G 4-4 
10066,47 8 2,16 3,39 a 3D-x 3D 0 2-1 
10059,87 12 1,43 2,66 b 3F-z 3G0 2-3 
10057,69 25 2,17 3,41 a 3D-x 3D 0 3-3 
10050,11 5 
10048,78 12 1,44 2,68 b 3F-z 3G0 3-4 
10034,45 15 1,46 2,70 b 3F-z 3G0 4-5 
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A, A I EH, eV E8 , eV Transition J 

10011,72 15 2,15 3,39 a 3D-x 3D 0 1-1 
10003,02 25 2,16 3,40 a 3D-x 3D 0 2-2 
9997,94 15 1,87 3,11 a ac-y apo 3-2 
9981,16 5 
9948,98 8 2,15 3,40 a 3D-x 3D 0 1-2 
9941,33 8 2,16 3,41 a 3D-x 3D 0 2-3 
9927 ,35 20 1,88 3,13 a 3G-y apo 4-3 
9879,41 3 1,87 3,13 a 3G-y apo 3-3 
9832,15 25 1,89 3,15 a 3G-y apo 5-4 
9813,45 5 2,32 3,58 z 5D 0-a 5D 4-3 
9787,67 50 0,83 2,09 a 5F-z spo 3-2 
9783,59 20 0,82 2,08 a 5F-z spo 2-1 
9783,30 40 0,84 2,10 a 5F-z spo 4-3 
9770,28 40 0,85 2,12 a sp_z spo .'i-4 
9768,22 5 2,31 3,57 z 5D 0-a 5D 3-2 
9746,86 15 2,32 3,59 z 5D 0-a 5D 4-4 
9743,60 50 0,81 2,08 a 5F-z spo 1-1 
9737,77 5 2,30 3,57 z 5D 0-a 5D 2-1 
9728,36 60 0,82 2,09 a sp_z spo 2-2 
9718,96 25 1,50 2,78 a lG-z lpo 4-3 
9717,00 10 2,31 3,58 z 5D 0-a 5D 3-3 
9715,51 3 2,29 3,57 z 5D 0-a 5D 1-0 
9705,64 80 0,83 2,10 a 5F-z spo 3-3 
9702,86 3 2,30 3,57 z 5D 0-a 5D 2-2 
9688,86 30 0,81 2,09 a 5F-z spo 1-2 
9678,98 3 2,29 3,57 z 5D 0-a 5D 0-1 
9675,55 90 0,84 2,12 a sp_z spo 4-4 
9663,19 3 2,29 3,57 z 5D 0-a 5D 1-2 
9661,42 10 2,17 3,46 a 3D-z spo 3-3 
9647,40 50 0,82 2,10 a sp_z spo 2-3 
9638,28 100 0,85 2,13 a 5F-z spo 5-5 
9606,77 3 3,58 4,87 y spo_f sp 5-4 
9599,53 50 0,83 2,12 a sp_z spo 3-4 
9590,15 3 3,21 4,51 y sno-e 5p 4-5 
9588,77 4 3,57 4,86 y 5r-t 5F 4-3 
9570,08 4 3,56 4,85 y spo_f sp 3-2 
9546,07 50 0,84 2,13 a 5F-z spo 4-5 
9511,80 8 3,55 4,85 y sr-t 5p 2-2 
9511,55 10 3,55 4,85 y spo_f sp 1-1 
9510,81 12 3,56 4,86 y spo_f sp :~-3 
9508,49 20 3,57 4,87 y spo_f 5p 4-4 
9506,04 ')" _;_:, 3,58 4,89 y spo_f sp 5-5 
9453,22 3 3,55 4,86 y spo_f 5p 2-3 

9431,77 3 3,56 4,87 y spo_f sp 3-4 
9312,48 ft 3,32 4,65 x apo_e ap 2-2 
9285,04 ;:) 3,:B 4,67 x apo_e ap 3-3 
9257 ,62 7 :~ ,35 4,69 x apo_e ap 4-4 
9246,14 10 3,15 4.49 y apo_b ac 4-5 

9167 ,;;;{ 8 3,13 4,48 y apo-b 3G 3-4 
9123,14 5 :~ ,11 4,47 y apo_b ac 2-3 
9090,70 25 1,75 3,11 a 5p_z sso 3-2 
9027 ,32 1!1 1,74 3,11 a sp_z sso 2-2 
8989,44 12 1,73 3,11 a sp_z sso 1-2 

8863,09 ;{ ;) ,71 5,11 X 3G0-e 3G 3-3 
8821,14 12 1 ,75 3,15 a sp_y ano 3-2 
8819,39 8 1 ,07 2,47 a ap_z ano 2-1 
8794,40 8 It ,30 .5 ,71 z 1H 0 -e 1G 5-4 
8778,66 30 1,75 3,16 a sp_z apo 3-2 
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A, A. I EH, eV E 8 ,eV Transition J 

8766,64 75 1,07 2,48 a ap_z ano 2-2 
8761,44 15 1,74 3,15 a sp_y ano 2-2 
8737 ,31 7 3,72 5,14 X 3G0-e 3G 5-5 
8734,70 75 1,05 2,47 a ap_zano 1-1 
8725,76 6 1,73 3,15 a sp_y ano 1-2 
8719,56 30 1,74 3,16 a sp_z apo 2-2 
8692,34 100 1,05 2,47 a ap_z ano 0-1 
8682,99 125 1,05 2,48 a ap_zano 1-2 
8675,38 150 1,07 2,50 a ap_z ano 2-3 
8641,47 40 
8636,38 18 
8629,33 18 
8618,44 20 2,24 3,68 b 3P-w 3D 0 1-1 
8618,14 15 
8612,91 7 1,74 3,18 a SP-y sno 2-1 

8600,98 25 { 2,25 3,69 b 3P-w 3D 0 2-2 
1,73 3,17 a SP-y sno 1-0 

8598,18 60 2,27 3,71 b 1G-x 3G0 4-3 
8578,40 15 1,73 3,18 a sp_y sno 1-1 
8569,72 50 2,23 3,68 b 3P-w 3D 0 0-1 
8565,45 25 1,74 3,19 a sp_y sno 2-2 

8550,54 25 1,75 3,20 a sp_y sno 3-3 
8548,07 100 1,87 3,32 a 3G-x 3F 0 3-2 
8539,36 60 2,24 3,69 b 3P-w 3D 0 1-2 
8531,36 15 1,73 3,19 a sp_y sno 1-2 
8526,36 8 

8525,99 8 
8518,37 100 1,88 3,33 a 3G-x aFo 4-3 
8518,05 60 2,13 3,59 Z 5F0-a Sfl 5-4 
8496,03 60 { 2,25 3,71 b 3P-w 3D 0 2-3 

3,70 5,16 a 1F-v 1F 0 3-3 
8495,51 15 2,24 3,70 b 3P-x sno 1-0 

8494,42 30 1,74 3,20 a sp_y •no 2-3 
8483,16 25 1,87 3,33 a 3G-x 3 F 0 3-3 
8468,46 100 1,89 3,35 a 3G-x 3 F 0 3-4 
8467,15 75 2,12 3,58 z 5F0-a sn 4-3 
8460,96 7 

8457,10 40 1,75 3,21 a 5P-y 5D 0 3-4 
8450,89 75 2,25 3,72 a 3H-x 3G0 5-4 
8442,98 20 2,25 3,72 b 3P-x 5D 0 2-3 
8438,93 75 2,26 3,72 a 3H-x 3G0 6-5 
8435,68 300 0,84 2,31 a sF-z 5D 0 4-3 

8434,98 300 0,85 2,32 a sF-z 5D 0 5-4 
8426,50 200 0,83 2,30 a sF-z 5Do 3-2 
8424,41 50 2,10 3,57 Z 5F0-a 5D 3-2 
8423,10 20 1,88 3,35 a 3G-x 3 F 0 4-4 
8418,70 10 

8417,54 25 2,12 3,59 z 5F0-a 5D 4-4 
8416,97 60 2,24 3,71 a 3H-x 3G0 4-3 
8412,36 150 0,82 2,29 a sp_z sno 2-1 
8402,54 5 2,25 3,72 a 3H-x 3G0 5-5 
8396,93 90 0,81 2,29 a 5F-z 5D 0 1-0 

8389,48 25 2,09 3,57 z 5F0-a 5D 2-1 
8382,82 90 0,81 2,29 a sF-z sno 1-1 
8382,54 100 0,82 2,30 a 5F-z 5D 0 2-2 
8377,90 100 0,83 2,31 a 5F-z 5D 0 3-3 
7996,53 3 3,34 4,89 y sco-j sF 6-5 
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A, A I EH' eV E 8 , eV Transition J 

7978,88 4 { 1,89 3,44 a ac-y aco 5-5 
3,32 4,87 y oc9-j oF 5-4 

7949,17 3 1,50 3,06 a 1C-z 1C0 4-4 
7440,60 3 2,26 3,92 a 3H-w 3C0 6-5 
7357,74 3 1,44 :1,13 b aF-y sFo 3-3 
7344,72 4 1,46 3,15 b 3F-y sFo 4-4 
7251,74 8 1,43 3,14 b aF-y ano 2-1 
7244,86 10 1,44 3,15 b aF-y sno 3-2 
7216,20 5 1,44 3,16 b 3F-z spo 3-2 
7209,44 20 1 ,46 3,18 b sF-y ano 4-3 
7038,80 6 2,34 4,11 c 3P-x apo 2-2 
6861,47 6 2,27 4,07 b IC-y lFo 4-3 
6743,124 10 0,90 2,74 a 1D-z 1D 0 2-2 
6599,112 12 0,90 2,78 a 1D-z 1F0 2-3 
6575,180 3 2,58 4,46 a lH-y ICo 5-4 
6556,066 25 1,46 3,35 b 3F-x 3F 0 4-4 
6554,236 20 1,44 3,33 b 3F-x 3F 0 3-3 
6546,276 20 1,43 3,32 b 3F-x 3F 0 2-2 
6508,135 3 1,43 :3,33 b 3F-x 3F 0 2-3 
6497 ,689 3 1,44 3,35 b 3F-x 3F 0 3-4 
6366,354 8 1,46 3,41 b 3F-x 3D 0 4-3 
6359,896 8 0,05 2,00 a 3F-z "Cc 4-4 
6336,104 8 1,44 3,40 b 3F-x 3Dc. 3-2 
6325,22 10 0,02 1 ,98 a aF-z 5C0 3-3 
6318,027 .5 1,43 3,39 b 3F-x 3D 0 2-1 
6312,240 10 1 ,46 :3,42 b aF-y aco 4-4 
6303,754 10 1,44 3,41 b 3F-y ace. 3-3 
6296,646 12 0,00 1 ,97 a 3F-z 5C0 2-2 
6273,389 6 0,02 2,00 a 3F-z 5C0 3-4 
6261,101 35 1 ,43 :3,41 b 3F-y aco 2-3 
6258,706 50 1,46 3,44 b 3F-y aco 4-5 
6258,103 40 1,44 3,42 . b 3F-y ace 3-4 
6221 ,41 8 2,66 4,65 z 3C0-e 3F 3-2 
6220,460 12 2,68 4,67 z 3C0-e 3F 4 ._, -,. 
6215,212 20 2,70 4,69 z 3C0-e 3F 5-4 
6186,14 3 2,17 4,18 a 3D-w 3Fc 3-4 
6146,225 3 1,87 :3,89 a 3C-w 3C0 3-3 
6126,217 20 1,07 3,09 a ap_z aso 2-1 
6121 ,008 3 1,88 3,90 a ac-w aco 4-4 
6098,665 7 3,06 5,09 z 1C0-e 1F 4-3 
6092,814 4 1,89 3,92 a 3C-w ace 5-5 
6091,175 20 2,27 4,30 b 1C-z 1H 0 4-5 
6085,228 20 1,05 3,09 a ap_z aso 1-1 
6064,631 9 '1,05 :3,09 a 3P-z as<> 0-1 
5999,668 8 2,24 4,30 a 3H-z 1H 0 4-5 
5999,003 4 2,17 4,24 a 3D-v 3F0 3-4 

5978,543 25 1,87 3,95 a ac-z 3H 0 3-4 
596.5,828 :30 1,88 3,96 a 3C-z 3H 0 4-.) 
5953,162 30 1,89 3,97 a 3C-z 3H 0 5-6 
5941.755 12 1,05 :3,14 a ap_y snc 1-1 
5937,806 6 1,07 3,15 a ap_y ano 2-2 

5929,27 3 3,58 5,67 y 5Fo-j 5C 5-5 
5924,42 :3 :1,87 5,9f) v 3Do-i 5F 1-1. 
5922,112 18 1,05 :3,14 a ap_y ano 0-1 
5919,06 10 2,25 4,34 b 3P-x 1D"' 2-2 
5918,548 -JO 1,07 3,16 a ap_z apo 2-2 

5916,18 5 2,78 4,87 z lFo-j 5F 3-4 
5915,123 9 2,26 4,42 a BH-y 3Hc 6-6 
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11., A I I EH, eV E 8 , eV Transition J 

5914,93 5 { 3,87 5,96 v ano-j sp :~-2 
3,57 5,66 y spa_t sc 1-:~ 

5911,55 3 3,19 5,28 y sno-e sp 2-1 
5907 ,83 4 3,57 5,67 Y spa_t sc 4-4 

5906,35 5 { 1,46 3,56 b 3F-y spo 4-a 
3,20 5,30 y sno-e sp 3-2 

5904,35 4 3,21 5,31 y sno-e sp 4-;~ 

5903,317 5 1,07 3,17 a ap_z apo 2-1 
5900,80 4 3,95 6,05 Z 3JIO-k 5F 4-5 
5899,295 25 1,05 3,15 a ap_y ano 1-2 

5889,96 8 { 3,90 5,99 w aco-j op 4-5 
2,24 4,34 b ap_xlDo 1-2 

5889,05 3 3,18 .5,28 y sno-e sp 1-1 
5885,05 3 3,56 .5,66 y spa_t •G 3-:3 
5880,306 5 1,05 ;~ ,16 a ap_z apo 1-2 
5874,42 3 3,87 5,98 V :Jflo-j 6p 2-:~ 

5872,36 10 { 3 ,3/~o 5,47 Y "Go-t SJI 6-7 
3,19 5,30 y sno-e sp 2-2 

5871 '18 6 2,49 4,60 a lP-w apo 1-0 

5869,23 3 { 1,07 3,18 a ap_y soc 2-l 
3,94 6,06 y apo_e an 2-:3 

5866,453 35 1,07 :J, 18 a ap_y ano 2-:{ 

5865,32 6 { 3,5? 5,68 Y spa_taH 4-:J 
1 ,OiJ 3,17 a ap_z apo 1-1 

5859,71 4 { 3,34 5,45 y sco-t 6JI 6-5 
3,20 5,31 y sno-e sp :3-::l 

5847 ,12 10 1,07 3,19 a ap_y sno 2-2 
5839,73 4 1,46 3,58 b ap_y spa 4-:i 
5838,03 12 3,06 5,18 z 1G0-e 5G 4-4 
5837,34 6 3 ,.5;) 5,67 Y 5po_h Sp 2-1 

5829,86 5 1,44 3,57 b ap_y spa :i-4 
5827 ,28 3 1,74 3,87 a 5P-v 3D 0 2-1 
5823,679 3 2,27 4,40 b lG-y 3Jio 4-4 
5819,96 8 1,74 3,87 a sp_v 3Do 2-:~ 
5817,88 6 3,90 6,03 u; 3Go-k sp 4-4 

5816,86 6 3,30 5,44 y sco-t SJI 4-3 
5810,08 3 1,05 3,19 a ap_y sno 1-2 
5807,23 8 3,20 5,31 y sno-e sp :{-:l 
5804,265 5 3,34 5,47 y sco-t SJJ 6-7 
5798,44 4 3,72 5,86 X 3G0-g SG .5-5 

5791,26 7 2,49 4,63 a lP-w apo 1-:2 
5788,08 5 2,27 4,41 b lG-y 3Jio 4-5 
5785,979 5 3,32 5,46 Y "Go-t 5JI :i-H 
5785,66 25 :3,29 5,44 y sco-t SJI :~-3 
5784,38 3 3,20 5,34 y sno-g sp 3-2 
5783,68 3 :3 '15 5,30 y ano-e sp 2-2 
5780,70 12 { 3,14 5,28 y 3Do-e sp 1-1 

2,25 4,39 b ap_y aso 2-1 
5776,96 3 { 3,21 5,36 y sno-g 5p 4-4 

;j ,59 5,73 a 5D-u 1G0 4-4 
5774,54 13 2,25 4,40 a 3JI-y a11o 5-4 
5774,037 5 3,30 5,45 y sco-t 5Jf 4-5 

5771,28 6 4,51 6,65 y spo_e 1p 2-1 
5766,330 4 3,29 5,44 y sco-t 5Jl :i-4 
5763,52 3 { 2,51 4,66 b 1D-1• 3G0 2-3 

1,74 3,89 a sp_w 3G0 2-3 
5762,295 4 3,28 5,44 y 6G"-t SJI 2-:i 
5756,45 6 2,26 4,41 a 3JI-y allo 6-5 
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5751,74 4 { 3,19 5,34 y ano-g op 2-2 
2,78 4,93 z lpo--'f ap :3-4 

5751,05 J 1,75 3,90 a 5P-w aco 3-4 
5745,07 8 2,32 1,48 ;; ;Do-e 5p 4-3 
5744,47 5 ;{ ,21 :1,37 y 5Do-g ap 4-5 
5739,975 4 2,24 4,40 a aH-y ano 4-4 
5739,464 9 2,25 4,41 a 3fl-y :J}jo 5-5 
5735,77 ;{ ;{ ,17 5,34 y 5Do-g ap 0-1 
5734,95 3 2,25 4,41 b ap_W fiLJo 2-2 
5734,24 10 { 2 ,:)0 4,46 Z 5Do-e 5p 2-1 

;{ ,20 5,:36 y 5Do-g op 3-4 
5731,08 4 2,23 4,39 b ap_y aso 0-1 

{ 
2,51 4,67 b ID-u apo 2-2 

5730,51 :3 3,18 5,34 y 5Do-g 5p 1-2 
2,74 4,90 z IDo-f ap 2-2 

5728,25 4 2,09 1,26 z spo_d ap 2-1 
5721,80 4 2,33 4,50 C 3P-y opo 1-1 
5720,445 ;) 2,29 4,46 z ano-e ap 1-1 
5716,450 4 2,30 4,46 z ano-e ap 2-2 
5715,123 9 2,26 4,42 a 3fl-y al/o 6-6 
5713,895 ;{ 2,29 4,46 Z 5Do-e 5p 0-1 
5711,852 4 2,31 4,48 Z 5Do-e 5p 3-3 
5710,68 3 2,32 4,49 z 5D 0-b 3G 4-J 
5709,95 3 3,11 .5 ,28 z aso-e 5p 2-1 
5709,33 4 2,08 1L ,26 z opo_d ap 1-1 
5708,199 ;{ 2,32 '1,49 Z 5Do-e 5p 4-4 
5706,8.5 .5 { ;{ ,93 6,04 y apo_e an 1-2 

3,87 6,04 v 3D 0-e an 3-2 
5705,4:3 4 2,24 4,41 a 3fl-y al/c 4-5 
5702,666 6 2,29 4,46 z ano-e ap 1-2 
5702,11 6 2,48 4,65 z ano-e ap 2-2 
5701 ,66 7 r :3,87 fi,04 v 3D 0-e 3D 2-2, 

l 2,50 4,67 z ano-e ap 3-3 
5692,53 3 2,70 4,87 z aco-f 5p .5-4 
5689,465 10 2,30 lt,48 z ano-e op 2-3 
5687 ,52 4 2,15 It ,3:3 a 3D-y Ipo 1-0 
5683,80 ;{ :{ ,18 :) ,3() y ano-g op 3-4 
5681 ,08 6 :~ ,:30 .) ,49 y 5Go-f 5D 4-3 
5675,413 9 2,31 4,49 z ano-e ap 3-4 
5673,45 10 :3,11 5,30 z aso-e ap 2-2 

{ 
;) ,13 5,31 II apo_e ap 3-3 

5669,7() 5 :3,87 6,04 v ano-e 3D 2-2 
3,87 6,06 v 3D 0-e 3D 3-3 

.5662,891 4 2,48 1,67 z ano-e 3p 2-3 

.5662,154 12 2,32 4,51 z ano-e ap 4-5 
5659,104 3 0,90 :3,09 a 1D-z '1Sc 2-1 
5656,51 4 2,70 4,89 z aco-f 5£ 5-5 
:)656,09 4 3,87 6,06 v ano-h 5[) 1-1 
5G54,78 8 2,66 4,85 z aco-f 5p 3-2 
5648,570 5 2,50 /! ,69 z ano-e 3p :3-4 
5644,137 18 2,27 4,46 b 1G-y 1G' 4-4 
5(i38,52 12 :3,87 6,06 v 3D 0-h 5D 1-2 
.)634,73 3 3,57 5,77 y apo_h ap 4-4 
5630,29 fi :3 ,'11 5,31 z aso-e 5p 2-3 
5627,45 :l { :3,94 6,15 y apo_f an 2-2 

;3 ,32 .5 ,.53 x apo_e ILJ 2-2 
5623,58 5 { 1 '74 ;{ ,94 a 5P-y apo 2-2 

2,58 4,78 a 1H-z 3]0 5-5 
5618,32 5 1 ,50 ;) ,71 a 1G-w 3D 0 4-3 
5597,69 .3 
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5565,478 9 2,24 4,46 a 3fl-y lGo 4-4 
5514,536 25 1,44 3,69 b 3F-w 3D 0 3-2 
5514,350 20 1,43 3,68 b 3F-w 3D 0 2-1 
;)512,529 25 1,46 3 '71 b 3F-w 3D 0 4-3 
5503,897 8 2,58 4,83 a 1H-x 1G0 5-4 
5490,151 12 1,46 3,72 b 3F-x 5D 0 4-3 
5488,210 5 2,40 4,65 z apo_e ap 2-2 
5481,862 5 1,43 3,69 b 3F-w 3D 0 2-2 
5481,426 6 2,41 4,67 z apo_e ap 3-3 
5477,695 8 2,43 4,69 z apo_e ap 4-4 
5474,228 6 1,46 3,72 b 3F-x 3G0 4-5 
5471,198 5 1,44 ::1,71 b 3F-w 3D 0 :~-3 
5460,502 4 0,05 2,32 a ap_z sno 4-4 
5453,646 3 1,44 3,72 b 3F-x 3G0 :J-4 
5429,139 6 2' ,34 4,63 c ap_w apo 2-2 
5426,256 3 0,02 2,31 a 3F-z 5Do ::l-3 
5409,609 6 1,89 4,18 a 3G-w apo 5-4 
5397,093 4 1,88 4,18 a 3G-w apo 4-3 
5389,996 3 1,87 4,17 a 3G-w apo 3-2 
5369,65 4 
5351,072 4 2,78 .5,09 z lpo_e 1p :J-3 
5298,429 4 2,51 4,84 b lD-x lpo 2-1 
5297 ,236 6 1,87 4,21 a 3G-v apo 3-2 
5295,781 4 1,07 3,41 a 3P-x 3D 0 2-3 
5283,441 8 1,88 4,22 a 3G-v apo 4-3 
5282,378 3 1,05 :1,40 a ap_x ano 1-2 
5265,967 10 1,89 4,24 a 3G-v apo .5-4 
5263,483 3 2,13 /! ,49 z spo_e op 5-4 
5259,976 3 2,74 .5,09 Z lflo-e Ip 2-3 
5255,811 5 2,12 4,48 z opo_e op 4-3 
5252,105 8 0,05 2,41 a ap_z apo 4-3 
5247,293 5 2,10 4,46 z sp -e op :l-2 
5246,574 3 0,84 3,20 a 5F-y 5Do 1-3 

5238,560 6 f 0,85 3,21 a 5F-y 5D 0 5-4 
l 2,09 4,46 z 5F 0 -e 5F 2-1 

5224,928 8 2,12 4,49 z 5F"-e 5F 4-4 
5224,558 6 2,10 ·'1,48 z 5F"-e 5F 3-:~ 
5224,301 15 2,1::1 4,51 z 5F--e 5F 5-5 
5223,623 6 2 ,O~l !1 ,46 z 5F"-e 5F 2-2 
5222,685 6 2,08 4.46 z 5F--e 5F 1-1 
5219,697 8 0,02 2,40 a 3F-z apo ::l-2 
5212,371 3 2,25 4,63 b 3P-w apo 2-2 
5210,386 40 0,05 2,43 a ap_z apo 4-4 
5207 ,852 3 2,08 '1,46 z spo_e op 1-2 
5206,059 5 2,49 4,87 a 1P-w 1D 0 1-2 
5201,096 4 2,09 4,48 z spo_e op 2-3 

5194,043 4 2,10 4,49 z &po_e sp 3-4 
5192,971 35 0,02 2,41 a 3F-z apo 3-:~ 
5186,329 3 2,12 ·~,51 z spo_e sp 4-5 
5173,742 30 0,00 2,40 a ap_2 apo 2-2 
5152,185 10 0,02 2,4:1 a 3F-z apo 3-4 

5147 ,483 10 0,00 2,41 a 3F-z apo 2-3 
5145,465 12 1,46 3,87 b 3F-v 3D 0 4-3 
5120,430 12 2,58 5,00 a l.ff-z lfo .'l-6 
5113,448 10 1,44 3,87 b 3F-v 3D 0 :~-2 

5109,427 4 1,44 3,87 b 3F-v 3D 0 :J-:1 

5087,055 8 1,43 3,87 b 3F-v 31JO 2-1 
5085,333 4 1,43 3,87 b 3F-v 31Jo 2-2 
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5071 ,475 7 1,46 3,90 b 3F-w 3Go 4-4 
5069,351 5 2,15 4,60 a 3fl-w 3po 1-0 
5068,332 3 2,66 5,11 z 3G0-e 3G 3-3 
5065,985 7 1,44 3,89 b 3F-w 3G0 3-3 
5064,654 25 0,05 2,50 a 3F-z 3flO 4-3 
5064,068 4 2,70 5,14 z 3G0-e 3G 5-5 
5062,112 7 2,16 4,61 a 3fl-w 3po 2-1 
5054,070 3 { 2,68 5,13 z 3G0-e 3G 4-4 

1,88 4,33 a lS-y lp? 0-1 
5052,879 8 2,17 4,63 a. 3fl-w 3po 3-2 
5045,400 5 0,85 3,30 a 5F-y sco 5-4 
5043,578 7 0,84 3,29 a 5F-y sco 4-3 
5040,642 6 0,83 3,28 a 5F-y sco 3-2 
5039,959 22 0,02 2,48 a 3F-z 3fl0 3-2 

5038,400 25 1,43 3,89 b 3F-w 3G0 2-3 
5036,468 2.5 1,44 3,90 b 3F-w aco 3-4 
5035,908 25 1,46 3,92 b 3F-w 3G0 4-5 
5025,570 18 2,04 4,51 z sco-e 5p 6-5 
5024,842 20 0,82 3,28 a sF-y sea 2-2 
5022,871 25 0,83 3,29 a 5F-y sco 3-3 
5020,028 25 0,84 3,30 a 5F-y sco 4-4 
5016,162 20 0,85 3,32 a 5F-y sco 5-5 
5014,277 25 0,81 3,28 a 5F-y sco 1-2 
5014,185 25 0,00 2,47 a 3F-z 3flO 2-1 

5013,284 18 2,02 4,49 z sco-e 5p 5-4 
5009,652 7 0,02 2,50 a 3F-z 3fl0 3-3 
5007,209 40 0,82 3,29 a 5F-y sco 2-3 
5000,991 10 2,00 4,48 z 5Go-e 5p 4-3 
4999,504 45 0,83 3,30 a 5F-y sco 3-4 
4997,099 8 0,00 2,48 a 3F-z 3flO 2-2 
4991,067 50 0,84 3,32 a 5F-y sco 4-5 
4989,140 10 1 ,98 4,46 z sco-e 5p 3-2 
4981,732 60 0,85 3,34 a 5F-y sco 5-6 
4978,191 10 1,97 4,46 z sco-e 5p 2-1 
-'1977 ,731 5 2,02 4,51 z sco-e 5p 5-5 
4975,344 10 2,51 5,00 b lfl-w lpc 2-3 
4973,051 6 2,00 4,49 z 5G0 -e 5F 4-4 
4968,566 6 1,98 4,48 z 5G0 -e 5F 3-3 
4964,713 5 1,97 4,46 z fiGo-e sp 2-2 
4948,183 3 2,17 4,68 a 3fl-u apo 3-3 
4941,562 3 2,16 4,67 a 3fl-u apo 2-2 
4938,283 8 2,58 5,09 a lH-ylHo 5-5 
4937,719 4 0,81 3,32 a 5F-x apo 1-2 
4928,342 12 2,15 4,67 a 3fl-u apo 1-2 

4926,148 4 0,82 3,33 a 5F-x apo 2-3 
4925,396 5 1,88 4,40 a ac-y aHo 4-4 
4921,768 12 2,17 4,69 a 3fl-u apo :~-4 
4919,867 12 2,16 4,68 a 3fl-u 3po 2-3 
4915,236 5 1,89 4,41 a 3G-y 3HO 5-5 

4913,616 20 1,87 4,40 a ac-y aHo 3-4 
4899,910 20 1,88 4,41 a ac-y 3Ho 4-5 
4885,082 20 1,89 4,42 a 3G-y 3Ho 5-6 
4880,922 3 2,1S 4,69 a 3D-u 3D 0 1-1 
4870,129 20 2,2.5 4,79 a 3H-z 3fo 5-6 
4868,264 18 2,24 4,78 a 3H-z 3[0 4-5 
4864,187 4 2,16 4,71 a 3D-u 3D 0 2-2 
4856,012 20 2,26 4,81 a 3H-z 3[0 6-7 
4848,487 8 2,17 4,73 a an-uano 3-3 
4840 ,87'i 25 0,90 3,46 ti lfl-y lflo 2--:2 
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4836,125 6 2,27 4,83 b 1G-x 1G0 4-4 
4825,445 3 2,32 4,89 z ano-j 5F 4-5 
4820,410 20 1,50 4,07 a lG-y lFo 4-3 
4812,240 5 2,34 4,92 c 3P-s 3Do 2-2 
4811,074 4 1,89 4,46 a 3G-y lGo 5-4 
4808,531 5 3,06 5,64 ;; lGo-e lJI 4-5 
4805,416 12 2,34 4,92 c 3P-s 3D 0 2-3 
4799,797 12 2,27 4,85 b lG-x 3Jio 4-4 
4797 ,983 s 2,33 4,92 c 3P-s 3D 0 1-1 
4796,210 6 2,33 4,92 c 3P-s 3D 0 0-1 
4792,482 10 2,33 4,92 c 3P-s 3D 0 1-2 
4781,718 6 0,85 3,44 a 5F-y aco 5-5 
4778,259 10 2,24 4,83 a3JI-x1Go 4-4 
4771,103 3 0,83 3,42 a 5F-y aco 3-4 
4769,775 4 2,26 4,85 a 3JI-x 3][0 6-5 
4766,330 4 2,25 4,85 a 3JI-x aHo 5-4 
4759,272 25 2,26 4,86 a 3JI-x 3Jio 6-6 
4758,913 4 0,84 3,44 a sF-y aco 4-5 
4758,120 25 2,25 4,85 a 3JI-x 3Jio 5-5 
4747,680 ;) 2,25 4,86 a 3JI-x alia 5-6 
4742,791 20 2,24 4,85 a 3Jl-x ~Ho 4-4 
4742,129 3 2,15 4,77 a 3D-t 3F0 1-2 
4734,682 3 2,24 4,85 a 3JI-x aHa 4-.5 
4733,426 6 2,16 4,78 a 3D-t 3F0 2-:3 
4731,172 9 2,17 4,79 a 3D-t 3F0 3-4 
4723,171 10 1,07 3,69 a 3P-w 3D 0 2-2 
4722,603 10 1,05 3,68 a 3P-w 3D 0 1-1 
4715,295 4 0,05 2,68 a 3F-z 3G0 4-4 
4710,186 18 { 1 ,OS 3,68 a 3P-w 3D 0 0-1 

2,17 4,81 a 3D-t 3D 0 3-3 
4698,86 6 2,16 4,80 a 3D-t 3D 0 2-2 
4698,766 20 1,05 3,69 a 3P-w 3D 0 1-2 
4696,923 4 2 ;15 4,79 a 3fl-t :JflO 1-1 
4693,670 5 0,02 2,66 a 3F-z 3G0 3-:) 
4691,336 20 1,07 3,71 a 3P-w 3D 0 2-3 
4690,827 3 1,07 3,71 a 3P-x 3Go 2-3 
4688,392 :3 3,09 5,73 z aso-e 3p 1-2 
4686,921 4 2,15 4,80 a 3D-t 3D 0 1-2 
4681 ,908 30 0,05 2,70 a 3F-z 3G0 4-5 
4675,118 '10 1,07 3,72 a 3F-x 5D 0 2-3 
4667,585 25 0,02 2,68 a3F-::aGo 3-4 
4656,468 25 0,00 2,66 a 3F-z 3G0 2-3 
4656,048 6 1,75 4,41 a 5p_w sno 3-2 
4655,712 3 2,34 5,01 c 3P-v apo 2-1 
46.50,016 10 1,74 4,40 a 5P-w 5D 0 2-1 
4645,193 12 1,73 4,40 a 5P-w 5D 0 1-0 

4639,944 15 1,73 4,40 a 5p_w sno 1-1 
4639,669 15 1,75 4,42 a 5P-w 5D 0 3-3 
4639,369 18 1,74 4,41 a 5P-w 5D 0 2-2 
4637,887 8 2,34 5,02 c 3P-v 3P 0 2-2 
4635,539 3 2,33 5,01 c 3P-v apo 0-1 

4629,336 15 1,73 4,41 a 5P-w 5D 0 1-2 
4623,098 25 1,74 4,42 a 5P-w 5D 0 2-3 
4619,525 3 2,33 5,02 c 3P-v apo 1-2 
4617,269 30 1,75 4,43 a 5P-w 5D 0 3-4 
4599,23 5 
4570,906 3 2,40 5,11 z 3F0 -e 3G 2-3 
4563,427 5 2,43 5,14 z 3F0-e 3G 4-5 
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4562,637 6 0,02 2,74 a 3F-z 1D 0 3-2 
4559,920 6 1,46 4,18 b 3F-w apo 4-4 
4555,486 30 0,85 3,57 a 5F-y &po 5-4 

4555,069 3 2,41 5,13 z apo_e ac 3-4 
4552,453 :~5 0,84 3,56 a &F-y ap·o 4-3 
4548,764 35 0,83 3,55 a 5F-y &po 3-2 
4544,688 30 0,82 3,55 a 5F-y &po 2-1 
4536,051 40 0,81 3,55 a 5F-y &po 1-1 

4535,920 40 0,82 3,55 a 5F-y apo 2-2 
4535,574 50 0,83 3,56 a 5F-y spo 3-3 
4534,782 60 0,84 3,57 a 5F-y &po 4-4 
4533,238 80 0,85 :~,58 a 5F-y &po 5-5 
4527,455 4 0,02 2,74 a 3F-z 1D 0 2-2 
4527,305 35 0,81 3,55 a &F-y spo 1-2 
4522,798 40 0,82 3,56 a 5F-y spo 2-3 
4518,700 8 1,43 4,17 b 3F-w apo 2-2 
4518,022 50 0,83 3,57 a 5F-y 5po 3-4 
4512,734 40 0,84 3,58 a 5F-y &po 4-5 

4503,762 4 2,13 4,89 z apo_j sp 5-5 
4497,709 3 2,12 4,87 z spo_j sp 4-4 
4496,146 20 1,75 4,51 a 5P-y spo 3-2 
4492,540 3 2,10 4,86 z spo_j &p 3-3 
4489,089 20 1,74 4,50 a 5P-y spo 2-1 
4482,688 10 1,46 4,22 b 3F-v apo 4-3 
4481,261 30 1,75 4,51 a 5P-y &po 3-3 
4480,600 5 1,74 4,51 a 5P-y apo 2-2 
4479,724 9 1,73 4,50 a 5P-y spo 1-1 
4474,852 8 { 1,44 4,21 b 3F-v apo 3-2 

2,10 4,87 z spo_j &p 3-4 
4471,238 20 1,73 4,51 a 5p_y spo 1.-2 
4465,807 20 1,74 4,51 a sp_y spo 2-3 
4463,539 8 1,89 4,66 a 3G-v 3G0 5-4 
4463,391 8 1,88 4,66 a 3G-v 3G0 4-3 
4462,089 3 0,00 2,78 a 3F-z lpo 2-3 
4457,428 40 1,46 4,24 b 3F-v ape 4-4 
4455,321 30 1,44 4,22 b 3F-v apo 3-3 
4453,708 20 1,87 4,66 a 3G-v 3G0 3-3 
4453,312 30 1,43 4,21 b 3F-v apo 2-2 
4450,896 25 1,88 4,66 a 3G-v 3G0 4-4 
4449,143 30 1,89 4,67 a 3G-v 3G0 5-5 
4443,20 3 2,74 5,53 z 1D 0-e 1D 2-2 
4441,272 4 1,87 4,66 a 3G-v 3G0 3-4 
4440,345 10 1,87 4,66 a 3G-x lpo 3-3 
4436,586 4 1,88 4,67 a 3G-v 3G0 4-5 

4434,003 15 { 1,43 4,22 b 3F-v apo 2-3 
1,87 4,67 a ac-u apo 3-2 

4433,578 3 2,40 .5,19 z apo_g ap 2-2 
4431 ,284 4 2,23 5,03 b 3P-r 3D 0 0-1 
4430,366 7 1,44 4,24 b 3F-v apo 3-4 
4430,023 3 2,41 5,21 z apo_g ap :~-3 

4427,098 40 1,50 4,30 a 1G-z 1H 0 4-5 
4426,054 10 1,88 4,68 a 3G-u apo 4-3 
4425,840 3 1,07 3,87 a 3P-v 3Do 2-2 
4422,823 10 1,07 3,87 a 3P-v 3D 0 2-:3 
4421,754 6 2,24 5,04 b 3P-r 3D 0 1-2 
4417,274 15 1,89 4,69 a 3G-u apo 5-4 
4416,535 4 1,87 4,68 a 3G-u apo 3-3 
4404,911 s 1 ,88 4,69 a 3G-u apo 4-4 
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4404,397 5 1,05 3,87 a 3P-v 3D 0 1-2 
4404,276 10 { 2,25 5,06 b 3P-x 3S0 2-1 

2,25 5,06 b ap_raDo 2-3 
4393,925 8 2,27 5,09 b lC-y lHo 4-5 
4388,077 3 2,24 5,06 b 3P-x 3S 0 1-1 
4372,383 3 2,49 5,32 a lP-w Ipo 1-1 
4369,682 5 2,58 5,41 a 1H-v 1C0 5-4 
4360,487 4 2,17 5,02 a 3D-v apo 3-2 
4354,064 3 2,16 5,01 a 3D-v apo 2-1 
4346,104 5 2,24 5,09 a 3H-y1Ho 4-5 
4326,359 9 0,83 3,69 a sp_w 3D 0 3-2 
4325,134 9 2,25 5,11 a 3H-u 3C0 5-4 
4321,655 8 2,24 5,10 a 3H-u ace 4-3 
4318,631 10 2,26 5,13 a as-u 3C0 6-5 
4314,801 25 0,84 3,71 a sp_w aDo 4-3 
4314,74 25 0,82 3,69 a sp_w aDo 2-2 
4314,356 5 0,84 3,71 a sp_x ace 4-3 
4305,910 60 0,85 3,73 a 5P-x sDo 5-4 
4301,089 50 0,84 3,72 a sp_x sDo 4-:~ 
4300,566 50 0,83 3,71 a 5P-x sDo 3-2 
4299,636 15 0,83 3,71 a sp_w 3D 0 :~-3 
4299,229 15 1,75 4,63 a sp_y sse 3-2 
4298,664 40 0,82 3,70 a 5P-x sDo 2-1 
4295,751 22 0,81 3,70 a 6P-x 5D 0 1-0 
4291,214 5 { 1,74 4,63 a sp_w apo 2-2 

0,84 3,72 a sp_x 3C0 4-5 
4290,933 22 0,81 3,70 a 5P-x 5D 0 1-1 
4289,919 3 2,17 5,06 a 3D-r 3D 0 3-3 
4289,068 25 0,82 3,71 a sp_x sDo 2-2 

4288,161 3 { 1,05 3,94 a ap_y apo 1-2 
0,82 3,71 a 5P-w 3D 0 2-3 

4287,405 22 0,84 3,73 a 6P-x 6D 0 4-4 
1,286,006 25 0 ,8:-l 3,72 a SF-x 6D 0 3-3 
4284.988 8 1,74 4,63 a 6P-y sse 2-2 
4282;702 12 1,87 4,77 a ac-t apo 3-2 
4281,371 10 0,81 3,71 a 6P-x 6D 0 1-2 
4278,829 3 2,31 5,20 z sD 0-e 6D :3-2 
4278,231 7 2,58 5,48 a 1H-x 1H 0 5-5 
4276,441 8 1,73 4,63 a 6P-y 5S 0 1-2 
4274,584 15 { 1,88 4,78 a ac-t apo 4-3 

0,82 3,72 a 5P-x 6D 0 2-3 
4272,440 8 0,83 3,73 a 6P-x sDo 3-4 
4270,139 7 2.32 5,22 z 5DO-g ap 4-4 
4266,227 3 2,30 .5,20 z sD 0-e 6D 2-2 
4265,723 4 1,87 4,78 a ac-t ape :1-3 
4265.27:3 3 2,29 5,19 z SDO-(' 5D 0-1 
4263,134 15 t,89 4,79 a 3G-t apo 5-4 
4261,609 5 2,31 5,21 z 6D 0-e sD 3-3 
4258,523 4 2·,29 5,20 z 6D 0-e 6D 1-2 
4256,025 8 2,32 5,23 z SD 0-e SD 4-4 
42.51 ,618 3 1,88 4,79 a ac-t ape 4-4 
4249,114 .5 2,30 5,21 z 5D 0 -e 5D 2-a 
4237,889 7 2,51 5,4:1 b 1D-u 1D 0 2-2 
4227 ,6.'i4 5 2,49 5,42 a 1P-v 1D 0 1-2 
!1224 ,795 5 2,78 5,71 z lpo_e lG :-l-4 
!1211 ,729 4 2,49 5,43 a 1P-u 1D 0 1---'2 

4203,465 8 2,25 5,20 b ap_u apo 2-2 
4200,752 6 2,25 5,20 b 3P-u apo 2-1 
4188,694 5 2,24 .5,20 b ap_u apo 1-2 
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4186,119 25 1,50 4,46 a lG-y lGo 4-4 
4183,294 4 2,24 5,20 b ap_u apo 1-0 
4180,86 3 1,88 4,84 a 1S-x 1P 0 0-1 
4174,472 3 2,23 5,20 b 3P-u apo 0-1 
4171,018 8 2,15 5,12 a aD-sapo 1-2 
4169,330 7 1,89 4,86 a 3G-x 3H 0 5-6 
4166,311 6 1,88 4,85 a 3G-x 3H 0 4-5 
4164,134 4 1,87 4,85 a 3G-x 3H 0 3-4 
4159,634 9 2,16 5,14 a 3fl-s apo 2-3 
4150,963 10 2,17 5,16 a 3fl-s apo 3-4 
4150,557 3 2,30 5,28 z ono-e 5p 2-1 
4143,280 3 2,29 5,28 z sno-e op 1-1 
4143,048 7 2,31 5,30 Z 5flo-e 5p 3-2 
4137,284 10 2,32 5,31 z sno-e 5p 4-3 
4131,244 4 2,30 5,30 z sno-e sp 2-2 
4127,531 15 2,70 5,70 z aco-f an 5-6 
4123,559 10 2,68 5,68 z aco-f an 4-5 
4123,287 5 2,78 5,78 z lpo_f lp 3-3 
4122,143 10 2,66 5,67 z. aco-f an 3-4 
4112,708 20 0,05 3,06 a 3F-z 1G0 4-4 
4099,166 8 2,17 5,20 a 3D-u apo 3-2 
4082,456 20 1,07 4,10 a ap_x apo 2-1 
4079,708 6 2,16 5,20 a 3fl-u apo 2-2 
4078,471 30 1,07 4,11 a ap_x apo 2-2 
4077,143 4 2,16 5,20 a 3D-u apo 2-1 
4076,370 4 0,02 3,06 a ap_z lGo 3-4 
4074,356 3 2,32 5,36 z sno-g 5p 4-4 
4068,981 4 2,74 5,78 zlDo-f lp 2-3 
4068,144 3 2,15 5,20 a 3fl-u apo 1-1 
4065,094 15 1,05 4,10 a ap_x apo 1-U 
4064.203 15 1,05 4,10 a 3P-x apo 1-1 
4060;263 20 1,05 4,11 a ap_x apo 1-2 
4058,139 7 2,32 5,37 z sno-g 5p 4-5 
4057 ,612 5 2,31 5,36 Z 5flo-g 5p 3-4 
4055,011 20 1,05 4,10 a 3P-x apo 0-1 
4040,310 4 2,12 5,18 z spo_e 5G 4-4 
4035,828 10 2,17 5,25 a 3D-q ana 3-3 
4034,884 5 2,15 5,23 a an-q ano 1-1 
4033,883 6 2,16 5,23 a 3D-q ana 2-2 
4032,628 3 2,70 5,77 z aco-h 3p 5-4 
4031,753 3 2,10 5,18 z spo_e 5G 3-3 
4030,512 25 2,13 5,21 z 5F0 -e 5G 5-6 
4026,539 25 2,12 5,20 z 5F0-e 5G 4-5 
4024,573 35 0,05 3,13 a 3F-y apo 4-3 
4021,812 25 2,10 5,18 z 5F0-e 5G 3-4 
4017,771 15 2,09 5,18 z 5F0-e 5G 2-3 
4016,943 3 2,16 5,25 a 3fl-q ano 2-3 

4016,264 6 2,13 5,22 Z spo_g ap 5-4 
4015,377 12 2,08 5,17 z spo_e 5G 1-2 
4013,587 12 2,13 5,22 z spo_e 5H 5-6 
4012,786 3 2,12 5,21 z 5po_g ap 4-3 
4011 ,534 3 0,00 3,09 a ap_z aso 2-1 

4009,653 15 0,02 3,11 a 3F-z 5S 0 3-2 
4008,926 35 0,02 3,11 a 3F-y apo 3-2 
4008,046 9 2,12 5,21 z spo_e 5H 4-5 
4007,195 3 2,09 5,19 z spo_e 5H 2-3 
4005,952 6 2,10 5,20 z spo_e 5H 3-4 
4003,789 10 2,13 5,23 z 5F0-e 5D 5-4 
4002,466 9 2,12 5,21 z 5F0-e 5D 4-3 
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3999,336 7 2,10 5,20 z spo_e sn 3-2 
3998,635 100 0,05 3,15 a aF-y apo 4-4 
3994,683 4 { 2,10 5,21 z spo_g ap 3-3 

2,09 5,19 z spo_e sn 2-1 
3989,758 80 0,02 3,13 a 3F-y apo 3-3 
3984,313 3 2,10 5,21 z spo_e sn 3-3 
3982,478 30 0,00 3,11 a ap_z sso 2-2 
3981,761 70 0,00 3,11 a aF-y apo 2-2 
3964,269 35 0,02 3,15 a 3F-y apo 3-4 
3962,851 35 0,00 3,13 a aF-y apo 2-3 
3958,206 80 0,05 3,18 a aF-y ano 4-3 
3956,336 60 0,02 3,15 a aF-y ano 3-2 
3948,670 60 0,00 3,14 a aF-y ano 2-1 
3947,770 40 0,02 3,16 a 3F-z apo 3-2 
3934,527 50 0,02 3,18 a aF-y ano 3-3 
3934,228 9 0,05 3,20 a aF-y sno 4-3 
3929,875 40 0,00 3,15 a aF-y ano 2-2 
3926,319 10 2,58 5,73 a 1H-u 1G0 5-4 
3924,51 50 0,02 3,18 a aF-y sno 3-3 
3921,423 30 0,00 3,16 a ap_z apo 2-2 
3919,822 5 1,50 4,66 a 1G-x 1F0 1-3 
3915,879 3 0,02 3,19 a 3F-y sno 3-2 
3914,751 5 0,00 3,17 a ap_z apo 2-1 
3914,334 35 0,05 3,21 a sF-y sno 4-4 
3911,185 8 2,04 5,21 z 5G0-e 5G 6-6 
3904,785 40 0,90 4,07 a lfl-ylFo 2-3 
3900,958 12 0,02 3,20 a aF-y sno 3-3 
3898,487 8 0,00 3,18 a aF-y sno 2-3 
3895,243 30 2,04 5,22 z 5G0-e sn 6-6 
3889,948 6 0,00 3,19 a sF-y sno 2-2 
3888,020 4 2,00 5,18 z 5G0-e 5G 4-4 
3882,892 20 2,04 5,23 z 5G0-e 5H 6-7 
3882,313 10 2,02 5,21 z 5G0-e 5H 5-5 
3882,147 15 2,02 5,21 z 5G0-e 5G 5-6 
3881,399 4 0,02 3,21 a aF-y sno 3-4 
3875,262 20 { 0,00 3,20 a ap_y sno 2-3 

2,00 5,20 z 5G0-e 5G 4-5 
3873,203 10 2,00 5,20 z 5G0-e 5H 4-4 
3869,275 5 1,97 5,17 z 5G0-e 5G 2-2 
3868,397 10 1,98 5,18 z 5G0-e 5G 3-4 
3867,739 3 1,98 5,19 z 5G0-e 5H 3-3 
3866,446 15 2,02 5,22 z 5G0-e 5H 5-6 
3862,823 10 1,97 5,18 z 5G0-e 5G 2-3 
3858,133 15 2,00 5,21 Z 5G0-e 5H 4-5 
3853,719 to 1,98 5,20 z 5G0-e 5H 3-4 

3853,038 10 1,97 5,19 Z 5G0-e 5H 2-3 
3846,436 6 
3842,61 3 2,13 5,36 z spo_g sp 5-4 
3836,763 5 
3833,91 3 1,46 4,69 b 3F-u apo 4-4 

3828,180 3 2,13 5,37 z spo_g ·'F 5-5 
3817,639 5 2,10 5,35 z spo_g sp 3-3 
3814,855 4 2,09 5,34 z spo_g sp 2-2 
3811,385 4 1,87 5,12 a 3G-s apo 3-2 
3801,093 3 1,88 5,14 a 3G-s apo 4-3 

3798,276 6 1,43 4,69 b 3F-u 3D 0 2-l 
3795,903 7 '1,44 4,71 b 3F-u 3D 0 3-2 
3789,293 8 1,46 4,73 b 3F-u 3D 9 4-3 
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3786,253 3 1,89 5,i6 a 3G-s apo 5-4 
3786,043 20 0,90 4,17 a lfl-zlpc 2-1 
3771,652 25 0,05 3,33 a 3F-x apo 4-3 
3766,445 3 1,05 4,34 a 3P-xlfle 1-2 
3766,043 20 0,90 4,17 a lfl-zlpo 2-1 
3753,623 25 0,02 3,32 a 3F-x apo 3-2 
3752,860 80 0,05 3,35 a 3F-x apo 4-4 
3748,101 6 1,87 5,18 a 3G-w 3H 0 :i-4 
3741,059 60 0,02 3,33 a 3F-x apo 3-3 
3738,901 5 1,88 5,19 a 3G-w 3H 0 4-:i 
3733,767 4 1,89 5,21 a 3G-w 3He 5-6 
3729,806 50 0,00 3,32 a 3F-x ape 2-2 
3725,155 20 1 ,07 4,39 a ap_y aso 2-1 
3724,570 20 1,50 4,83 a 1G-x 1Ge 4-4 
3722,568 15 0,02 3,35 a 3F-x ape :-l-4 
3717,393 20 0,00 3,33 a 3F-x apo 2-3 
3709,963 20 1,05 4,39 a ap_l!aso 1-1 
3708,625 4 2,43 5,77 z apo_h ap 4.-4 
3707,549 10 2,02 5,36 z 5Go-g sp 5-4 
3704,295 15 1,46 4,81 b 3F-t 3D 0 4-3 
3702,291 10 1,05 4,39 a ap_y aso 0-1 
3698,183 3 2,25 5,60 b 3P-t apo 2-2 

3694,445 10 1,44 4,80 b 3F-t 3D 0 3-2 
3689,916 15 0,05 3,41 a 3F-x 3D 0 4-3 
:3687,354 5 0,05 3,41 a ap_y aco 4-:1 
3671 ,672 20 0,05 3,42 a ap_y aco 4-4 
3668,965 15 0,02 3,40 a 3F-x 3D 0 :3-2 

3660,631 12 0,02 3,41 a 3F-x 3D 0 :3-:3 
3658,097 20 0,02 3,41 a ap_y ace :3-3 
3654,592 15 0,00 3,39 a 3F-x 3D 0 2-1 
3653,497 100 0,05 3,44 a ap_y aco 4-5 
3646,198 12 0,00 3,40 a 3F-x 30° 2-2 

3642,675 80 0,02 3,42 a ap_y aco :3-4 
3637 ,966 10 0,00 3,41 a 3F-x 3D 0 2-:-l 
:3635,462 80 0,00 3,41 a ap_y aco 2-:3 
3635,202 8 0,05 3,46 a ap_z spo 4-:3 
3633,458 5 

3626,085 4 0,02 3,44 a ap_z spo 3-2 
3610,154 12 0,90 4,33 a lfl-y 1po 2-1 
3606,786 4 0,02 3,46 a ap_z spc :3-:-l 
3604,284 8 0,02 3,46 a 3F-y lflo ') " ~>-.:, 

3598,714 15 0,90 4,34 a llJ-x 1Do 2-:.' 

:3578,25 3 1,46 4,92 b 3F-s 3Do 4-3 
3574,245 8 2,27 5,73 b lQ-ulGo 1-1; 

3558,51 6 
3547,029 15 1,50 5,00 a 1G-w tpo 4-:l 
3542,51 3 2,24 5,73 a 3H-u 1G0 4-4 

352.5,161 :3 1,87 5,39 a 3G-r apo 3-2 
:\516,838 3 1,88 5,40 a 3G-r ape 4-:3 
3511,626 :3 0,02 3,55 a 3F-y spc :3-2 
3506,643 8 0,05 3,58 a aF-y spc 1-5 
3499,099 8 1,07 4,61 a 3P-w apo 2-1 

3495,754 6 1,05 4,60 a 3P-w apo 1-0 
3493,280 4 0,02 3,57 a aF-y 5po :3-4 
3485,689 6 1,05 4,61 a 3P-w apo 1-1 
3481,675 3 2,50 6,06 z 3D"-e 3D :i-3 
3481 ,136 3 2,48 6,04 z 3D 0-e 3D 2-2 
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3480,525 12 1,07 4,63 a 3P-w 3po 2-2 
3478,918 6 1,05 4,61 a ap_w 3po 0-1 
3476,452 3 1,07 4,63 a 3P-y sse 2-2 
3467,260 6 1,05 4,63 a 3P-w 3po 1-2 
3458,020 3 0,84 4,42 a 5F-w 5D 0 4-3 
3457,494 4 0,85 4,43 a 5F-w 5D 0 5-4 
3456,661 6 1,50 5,09 a lG-y lHo 4-5 
3444,403 3 1,43 5,03 b 3F-r 3DP 2-1 
3443,644 5 1,44 5,04 b 3F-r 3D 0 3-2 
3439,305 8 1,46 5,06 b 3F-r 3D 0 4-3 
3428,956 4 1,89 5,50 a 3G-t 3G0 5-5 
3415,993 5 2,43 6,06 z 3F0-e 3D 4-3 
3411,67 ,) 2,41 6,04 z 3F0-e 3D 3-2 
3405,094 5 1,05 4,69 a 3P-u 3D 0 1-1 
3403,369 4 1,07 4,71 a 3P-u 3D 0 2-2 
3400,162 3 2,40 6,04 z 3F0-e 3D 2-1 
3398,634 8 1,05 4,69 a 3P-u 3D 0 0-1 
3392,713 10 1,50 5,16 a 1G-v 1F 0 4-3 
3390,682 10 1,05 4,71 a 3P-u 3D 0 1-2 
3385,944 40 0,05 3,71 a 3F-w 8D 0 4-3 
3385,664 12 0,05 3,71 a 3F-x 3G0 4-3 
3382,312 15 1,07 4,73 a 3P-u 3D 0 2-3 
3379,216 15 0,05 3,72 a 3F-x 3G0 4-4 
3377,577 30 0,02 3,69 a 8F-w 3D 0 3-2 
3377,485 20 0,05 3,72 a 3F-x 5D 0 4-3 
3375,706 3 2,31 5,98 z sDo-j •F 3-3 
3371,447 80 0,05 3,72 a 8F-x 3G0 4-5 
3370,436 40 0,00 3,68 a 3F-w 8D 0 2-1 
3367 ,881 3 2,30 5,98 z sDo-j •F 2-3 
3366,176 5 2,04 5,72 z 5G0 -h 5F 6-5 
3362,100 3 2,31 5,99 z sDo-j •F 3-4 
3361,835 10 0,02 3,71 a 8F-x 6D 0 3-2 
3361,263 40 0,02 3,71 a 3F-w 3Do 3-3 
3360,990 10 0,02 3,71 a 3F-x 3Go 3-3 
3358,479 8 2,32 6,01 z 5D 0-j 5F 4-5 
3358,271 tO 0,00 3,69 a 3F-w 3D 0 2-2 
3354,634 60 0,02 3,72 a 3F-x aGo 3-4 
3352,937 6 0,02 3,72 a 3F-x 5D 0 3-3 
3348,535 5 0,00 3,70 a 3F-x 5D 0 2-1 
3342,151 6 0,00 3,71 a 3F-w 3D 0 2-3 
3341,875 50 0,00 3,71 a 3F-x 3G0 2-3 
3325,229 3 2,12 5,84 z spo_g 5G 4-4 
3::125,155 3 2,13 5,86 z spo_g 5G 5-5 
3324,754 4 { 2,09 5,82 z spo_g 5G 2-2 

2,10 5,83 z spo_g 5G 3-3 
3323,803 4 2,27 6,00 b 1G-u 1F 0 4-3 
3321,588 8 1,07 4,80 (l 3P-t 3Do 2-2 
3318,362 4 2,08 5,82 z opo_g 5G 1-2 
3::114,523 8 1,05 4,79 a 3P-t 3D 0 1-1 
3314,422 10 1,07 4,81 a 3P-t 3D 0 2-3 
3312,690 ,) 2,10 5 ,8'! z spo_g 5G 3-4 
3309,730 6 2,12 5,86 z spo_g 5G 4-5 
3::109,501 15 1,0.5 4,80 a 3P-t 3D 0 1-2 
3308,391 10 1,05 4,79 a 3P-t 3D 0 0-1 
3306,879 10 2,13 5,88 z spo_g 5G 5-6 
3299,413 10 0,90 4,66 a 1D-v 3G0 2-3 
3294,903 6 2,32 6,08 z 5D 0-h 5D 4-4 
3292,078 20 0,90 4,66 a lD-x lpo 2-3 
3278,922 12 0,90 4,68 a 1D-u 3FQ 2-3 
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3274,047 5 1,46 5,25 b sp_q sno 4-3 
3270,562 3 1,44 5,23 b sp_q sno 3-2 
3260,259 3 1,07 4,87 a ap_wlDo 2-2 
3248,602 15 1,05 4,87 a ap_wlDo 1-2 
3243,803 4 0,05 3,87 a 3F-v 3D" 4-3 
3243,513 3 2,04 5,86 z 5Go-g 5G 6-5 
3238,224 4 2,02 5,84 z 5Go-g 5G 5-4 
3232,791 3 2,00 5,83 z 5Go-g 5G 4-3 
3226,128 12 2,04 5,88 z 5Go-g oG 6-6 
3223,519 10 2,02 5,86 z oGo-g oG 5-5 
3222,741 3 0,02 3,87 a 3F-v 3D 0 3-2 
3221,381 10 2,00 5,84 z oGo-g 5G 4-4 
3219,212 8 1,98 5,83 z 5Go-g 5G 3-3 
3217,942 8 1,97 5,82 z 5Go-g 5G 2-2 
3216,203 3 1,07 4,92 a 3P-s 3D 0 2-2 
3214,240 12 0,05 3,90 a 3F-w 3G0 " 4-4 
3213,145 8 { 1,07 4,92 a 3P-s 3D 0 2-3 

2,13 5,99 z spo_j sp 5-4 
3209,030 4 1,97 5,83 z 5Go-g 5G 2-3 
3207,897 5 1,98 5,84 z 5Go-g 5G 3-4 
3207,337 5 1,05 4,92 a 3P-s 3D 0 1-1 
3206,825 5 2,00 5,86 z sGo-g 5G 4-5 
3206,344 5 2,02 5,88 z 5Go-g 5G 5-6 
3205,848 5 0,00 3,87 a 3F-v 3D 0 2-1 
3204,870 6 1,05 4,92 a ap_g avo 1-2 
3203,828 15 0,02 3,89 a 3F-w 3G0 3-3 
3201,594 5 1,05 4,92 a 3P-s 3D 0 0-1 
3199,915 100 0,05 3,92 a 3F-w 3G0 4-5 
3191,994 80 0,02 3,90 a 3F-w 3G0 3-4 
3186,451 60 0,00 3,89 a 3F-w 3G0 2-3 
3179,291 3 0,90 4,80 a 1D-t 3D 0 2-2 
3172,731 4 0,90 4,81 a 1D-t 3D 0 2-3 
3170,925 3 0,05 3,96 a 3F-z sno 4-5 
3147,268 3 2 ,·12 6,06 z spo_e 3D 4-3 
3146,260 3 2,04 5,98 z 5G0-h 5G 6-6 
3143,350 12 2,04 5,98 z 5Go-g sn 6-7 
3141,670 10 2,13 6,08 z 5F0-h 5D 5-4 
3141,537 15 0,90 4,84 a 1D-x 1P0 2-1 
3139,87 10 2,02 5,96 z 5Go-g on 5-6 
3135,069 8 2,00 5,95 z SGO-g on 4-5 
3132,707 6 2,00 5,95 z 0G0-h 5G 4-4 
3130,804 15 
3130,175 8 1,98 5,94 Z 5Go-g sn 3-4 

3129,075 7 2,12 6,08 Z 5po_hoD 4-3 
3128,640 8 { 1,07 5,03 a sp_rsno 2-1 

2,10 6,06 z spo_h5D 3-2 
3127,90 5 { 2,12 6,08 Z opo_hoD 4-4 

1,98 5,94 z 0G0-h 5G 3-3 
3127,684 8 1,97 5,93 Z 5Go-g sn 2-3 
3123,769 20 2,04 6,01 z oGo-j- 5p 6-5 
3123.074 15 0,90 4,87 a 1D-w 1D 0 2-2 
3120,212 3 2,09 6,06 z spo_h5D 2-2 
3119,725 15 1,50 5,48 a lG-xlno 4-5 
3118,130 15 2,02 5,99 z oGo-j sp 5-4 
3117,899 5 1,05 5,03 a 3P-r 3D 0 1-1 

3117,455 6 1,07 5,04 a sp_rsno 2-2 
3114,092 20 2,00 5,98 z 5Go-j 5p 4-3 
3112,482 8 1,05 5,03 a sp_rsno 0-1 
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3111,283 10 1,98 5,96 z 5Ge-j 5p 3-2 
3109,581 8 
:3107,468 12 1,97 5,96 z 5Ge-j 5p 2-1 
3106,806 8 1,05 5,04 a ap_, ane 1-2 
3102,517 3 2,00 5,99 z 5Ge-j 5p 4-4 
3101,526 4 1,98 5,98 Z 5Ge-j 5p 3-3 
3100,666 12 { 1 ,07 5,06 a ap_x ase 2-1 

1,07 5,06 a ap_,ane 2-3 
3093,813 3 2,04 6,05 Z 5Ge-k 5p 6-5 
3090,137 8 1,05 5,06 a ap_x ase 1-1 
3084,819 4 1,05 5,06 a ap_x ase 0-1 
3042,535 3 0,00 4,07 a ap_y 1pe 2-3 
3002,730 3 { 0,05 4,18 a ap_w ape 4-3 

1,43 5,56 b ap_g ape 2-2 
3000,892 20 0,05 4,18 a 3P-w ape 4-4 
2990,981 3 1,44 5,59 b 3P-n ane 3-2 
2990,488 3 1,46 5,60 b ap_n ane 4-3 
2990,036 3 1,43 5,57 b ap_n ane 2-1 
2985,464 3 0,02 4,17 a ap_w ape 3-2 
2983,290 20 0,02 4,18 a ap_w ape 3-3 
2974,926 4 1,07 5,23 a ap_q ane 2-2 
2970,554 4 1,05 5,23 a ap_q ane 1-1 
2970,372 10 0,00 4,17 a ap_w ape 2-2 
2968,226 4 0,00 4,18 a ap_w ape 2-3 
2967 ,218 25 0,05 4,22 a ap_v apo 1-3 
2965,686 15 1,07 5,25 a ap_q ano 2-3 
2965,681 8 1,05 5,23 a ap_q ano 0-1 
2965,231 6 1,05 5,23 a ap_q ano 1-2 
2959,98 5 1,07 5,25 a ap_p ano 2-3 
2959,71 3 1,05 5,24 a ap_P ane 1-2 
2956,795 25 o,oz 4,21 a ap_v apo 3-2 
2956,18 70 0,05 4,24 a ap_v apo 4-4 
2948,38 60 0,02 4,22 a ap_v ape a-3 
2947,700 3 0,90 5,10 a 1D-u aGe 2-3 
2941,963 60 0,00 4,21 a ap_v apo 2-2 
2937,293 25 0,02 4,24 a ap_v apo :3-4 
2933,526 25 0,00 4,22 a ap_v ape 2-:~ 
2928,313 30 1,50 5,73 a 1G-u 1G0 4.-4. 
2912,082 40 0,90 5,16 a 1D-v 1po 2-:~ 

2905,655 5 
2809,154 5 1,05 5,46 a ap_o ane 1-2 
2805,694 6 1,07 5,48 a 3P-o ane 2-3 
2802,498 15 0,90 5,32 a 1D-w 1Pe 2-1 
2758,066 20 1,50 6,00 a 1G-u 1po 4-:1 

2757,374 6 1,07 5,56 a ap_w ase 2-1 
2749,031 5 1,05 5,56 a 3P-w 3S0 1-1 
2744,838 5 1,05 5,56 a ap_w ase 0-1 
2742,297 15 0,90 5,42 a 1D-l' 1D 0 2-2 
2739,808 15 1,07 5,59 a ap_t apo 2-1 
2735,613 6 0,90 5,43 a 1D-u 1De 2-2 
2735,283 10 1,05 5,58 a ap_t apo 1-0 
2733,264 30 1,07 5,60 a ap_t apo 2-2 
2731,583 7 1,05 5,59 a ap_t apo 1-1 
2731,141 4 t,07 5,60 a 3P-n 3De 2-:i 
2727,420 8 1,05 5,59 a ap_t apo 0-1 
2725,081 10 1,05 5,60 a ap_t ape 1-2 
2688,826 10 
2685,137 3 0,05 4,66 a ap_v aGo 4-4 
2684,795 5 
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2679,923 20 0,05 4,67 a 3F-v 3G0 4-5 
2669,592 15 0,02 4,66 a 3F-v 3G0 3-4 
2661,962 10 0,00 4,66 a 3F-v 3G0~ 2-3 
2657,178 10 0,00 4,66 a 3F-x 1F 0 2-3 
2654,921 5 0,00 4,67 a aF-u aFo 2-2 
2646,631 40 0,05 4,73 a 3F-u 3D 0 4-3 
2644,253 40 0,02 4,71 a 3F-u 3D 0 3-2 
2641,089 40 0,00 4,69 a 3F-u 3D 0 2-1 
2632,414 15 0,00 4,71 a 3F-u 3D 0 2-2 
2619,940 10 0,05 4,78 a 3F-t 3Fo 4-3 
2611,476 8 0,02 4,77 a 3F-t 3Fo 3-2 
2611,288 25 0,05 4,79 a 3F-t 3Fo 4-4 
2605,121 25 0,02 4,78 a 3F-t 3Fo 3-3 
2604,883 3 0,05 4,81 a 3F-t 3D 0 4-3 
2599,885 25 0,00 4,77 a 3F-t 3Fo 2-2 
2596,564 10 0,02 4,79 a 3F-t aFo 3-4 
2590,247 5 0,02 4,81 a 3F-t 3D 0 3-3 
2586,274 3 0,00 4,79 a 3F-t 3D 0 2-1 
2580,803 5 
2541,910 20 0,05 4,92 a 3F-s 3D 0 4-3 
2527 ,980 5 0,02 4,92 a 3F-s 3D 0 3-3 
2520,534 10 0,00 4,92 a 3F-s 3D 0 2-1 
2519,017 8 0,00 4,92 a 3F-s 3D 0 2-2 
2470,987 3 0,05 5,06 a 3F-r 3D 0 4-3 
2440,976 10 0,05 5,13 a 3F-u 3G0 4-fi 
2434,067 3 0,05 5,14 a 3F-s 3Fo 4-3 
2433,211 6 0,02 5,11 a 3F-u 3G0 3-4 
2424,247 10 0,05 5,16 a 3F-s aFo 4-4 
2421,296 10 0,02 5,14 a 3F-s sFo 3-3 
2418,362 10 0,00 5,12 a 3F-s aFo 2-2 
2384,516 4 0,05 5,25 a aF-q sno 4-3 
2378,145 3 0,02 5,23 a aF-q sno 3-2 
2305,665 12 0,05 5,42 a 3F-r 3FQ 4-4 
2302,730 10 0,02 5,40 a SF-r aFo 3-3 
2299,852 10 0,00 5,39 a 3F-r aFo 2-2 
2294,200 3 0,02 5,42 a 3F-r aFo 3-4 
2293,745 3 0,00 5,40 a 3F-r sFo 2-3 
2279,964 12 0,05 5,48 a 3F-o 3D 0 4-3 
2276,703 10 0,02 5,46 a 3F-o 3D 0 3-2 
2273,280 8 0,00 5,45 a 3F-o 3D 0 2-1 
2272,613 8 0,05 5,50 a 3F-t 3G0 4-5 
2264,020 5 
2244,690 7 0,05 5,57 a 3F-q sFo 4-:~ 

2238,750 8 ( 0,05 5,58 a 3F-q sFo 4-4 
! 0,02 5,56 a 3F-q sFo 3-2 

2238,20 6 

2233,809 8 0,02 5,57 a aF-q aFo 3-3 
2230,492 7 0,05 5,60 a 3F-n 3D 0 4-3 
2230,244 4 0,00 5,56 a 3F-q aFo 2-2 
2229,67 7 
2226,798 6 0,02 5,59 a 3F-n 3D 0 3-2 

2225,11 8 
2223,199 7 0,00 5,57 a aF-n sno 2-1 
2219,75 5 0,02 5,60 a 3F-n 3D 0 3-3 
2218,38 5 0,00 5,59 a 3F-n 3D 0 2-2 
2143,52 6 

2142,05 5 
2139,41 s 
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2126,89 5 
2123,50 7 
2121,90 6 
2117,01 6 

Ti II, 1round state 1s2 2s2 2p11 3s2 3p6 3d2 4s 'Fa12 

Ionization potential 110 000 cm-1 ; 13,637 eV 

~.A I E8 , eV E 8 ,eV Transition J 

6717,911 1 3,12 4,97 c 2D-b zpo 7/z-% 
6680,26 1 3,09 4,95 c2D-b zpo %-6/2 
6559,580 1 2,05 3,94 b 2p_z zno lfz-a/~, 

6491,61 2 2,06 3,97 b 2P-z 2D 0 %-% 
6212,30 1 2,65 4,64 a 28-z 28° 1/z-1/z 
5473,517 1 2,65 4,91 a zs-z zpo 1/z-3/z 
5452,03 1 2,65 4,92 a zs-z zpo 1/z-1/z 
5422,47 1 1,57 3,86 a 2H-z 4F 0 9/z-7/z 
5396,30 1 1,58 3,88 a 2H-z 4F 0 11/z-9/z 
5381,020 1 1,57 3,87 b zn-zzpo 3/z-&fz 
5336,809 4 1,58 3,90 b 2D-z zpo 5/z-7/z 
5268,62 1 2,60 4,95 b 2F-y zpo 5/z-5/z 
5226,534 5 1,57 3,94 b zn-z zno 3/z-3/z 
5188,700 6 1,58 3,97 b 2D-z 2D 0 6/z-% 
5185,90 2 1,89 4,28 b 2G-z 2Go %-% 
5129,143 1 1,89 4,31 b 2G-z 2G0 9/z-9/z 
5072,30 2 3,12 5,57 c 2D-x 2D 0 %-5/z 
4839,251 1 2,65 5,21 a 2S-z'P0 1/z-1/z 
4805,105 2 2,06 4,64 b zp_z zso 3/z-1/z 
4798,535 2 1,08 3,66 a 2D-z 4G0 3/z-5/2 

4779,986 1 2,05 4,64 b zp_z zso 1/2-1/2 
4764,535 1 1,24 3,84 a zp_z 4po 3/2-5/z 
4762,77 1 1,08 3,69 a 2D-z 4G0 5/z-7 /2 
4719,515 1 1,24 3,87 b 4P-z 2F" 5/2-6/z 
4655,75 1 1,16 3,82 a 4P-z 4F0 1/2-3/2 
4636,345 1 1,16 3,84 a 4P-z 4F0 3/2-5/2 
4629,29 1 1,18 3,86 a 4P-z 4F 0 5/2-7/z 
4589,961 2 1,24 3,94 a zp_z zno 3/z-3/2 
4583,443 1 1,16 3,87 a 4P-z 2F 0 3fz-% 
4580,458 1 1,23 3,94 b 4P-z 2D 0 3/z-% 

4571,971 50 1,57 4,28 a 2H-z 2G0 %-1/z 
4563,761 30 1,22 3,94 a zp_z zno 1/z-3/2 
4549,622 60 1,58 4,31 a 2H-z 2G0 11/z-% 
4533,966 30 1,25 3,97 a zp_zzno 3fz-5fz 
4501,270 40 1,12 3,87 a 2G-z zpo 7/z-Dfz 

4488,319 15 3,12 5,88 c 2D-x zpo Ofz-7/z 
4468,493 50 1,13 3,90 a ZG-z zpo %-7/2 
4450,487 10 1,08 3,87 a 2D-z zpo %-% 
4443,802 50 1,08 3,87 a 2D-z 2F 0 3/z-5/z 
4417,718 40 1,16 3,97 a 4P-z2D• 3j2._5J2 

4411,080 15 3,09 5,90 c 2D-x zpo 3fz-5/2 
4399,767 35 1,24 4,05 a zp_z4Do 3/z-5/z 
4395,848 2 1,24 4,06 b4P-z 4D 0 5/z-7/z 
4395,031 60 1,08 3,90 a 2D-z zpo 5/z-7/z 
4394,057 2 1,22 4,04 a 2P-z 4D 0 1/z-Sfz 
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4386,858 10 2,60 5,42 b 2F-y 2Go 5/z-7/z 
4367,657 15 2,59 5,43 b 2F-y 2Go 7/z-% 
4344,291 2 1,08 3,94 a 2D-z zn• %-% 
4337,916 50 1,08 3,94 a 2D-z 2fl0 3/z-3/z 
4314,979 40 1,16 4,03 a 4P-z 4D 0 1/z-1/z 
4312,861 35 1,18 4,05 a 4p_z4Do 5/z-5/z 
4307,900 40 1,16 4,04 a 4P-z 4D 0 3/z-3/z 
4301,928 15 1,16 4,04 a 4P-z 4D 0 1/z-3/z 
4300,052 60 1,18 4,06 a 4P-z 4D 0 Ofz-7/z 
4294,101 10 1,08 3,97 a 2D-z 2D 0 5/z-5/z 
4290,222 50 1,16 4,05 a 4P-z 4D 0 3/z-% 
4287 ,893 2 1,08 3,97 ll 2D-z 2D 0 3J2-% 
4174,088 2 2,60 5,57 b 2F-x 2D 0 Sjz-5/z 
4171,897 30 2,60 5,57 b 2F-x 2D 0 6/z-% 
4163,644 40 2,59 5,57 b 2F-x znc 7fz-% 
4053,814 3 1,89 4,95 b 2G-y zpe 7fz-% 
4028,332 7 1,89 4,97 b 2G-y zpo Sfz-7/z 
4025,136 2 0,57 3,69 a 2F-z 4G0 7/z-7/z 
4012,372 4 0,57 3,66 a 2F-z 4G0 5/z-% 
3932,007 2 1,13 4,28 a 2G-z 2Go 9fz-7/z 
3913,464 60 1,12 4,28 a 2G-z 2G0 7/z-7/z 
3900,546 70 1,13 4,31 a 2G-z 2Gc 9/z-9fz 
3814,580 4 0,57 3,82 a 2F-z 4F0 5/z-3/z 
3813,390 2 0,57 3,86 a 2F-z 4F0 7/z-7/z 
3796,899 2 0,57 3,84 a 2F-z 4F0 5/z-% 
3776,062 6 1,58 4,86 b zn-y znc 5/z-3/z 
3774,650 3 0,57 3,86 a 2F-z 4F0 Sfz-7/z 
3761,866 15 2,59 5,88 b 2F-x zpo 7 /z-7 /z 
3761,320 200 0,57 3,87 a 2F-z zp• %-5/z 
3759,291 200 0,57 3,90 a 2F-z zpo 7/z-7/z 

3757,684 30 1,57 4,86 b zn-y zno %-% 
3748,010 10 2,60 5,90 b 2F-x 2F0 5/z-5/z 
3741,633 50 1,58 4,89 b 2D-y zno %-% 
3721,632 15 0,57 3,90 a 2F-z zpo %-7/z 
3706,219 20 1,57 4,91 b 2D-z 2po %-% 
3685,192 250 { 0,57 3,97 a 2F-z 2D0 7 /z-% 

0,57 3,94 a 2F-z zno Sfz-3/z 
3679,673 3 1,58 4,95 b 2D-y zpo %-6/z 
3662,237 40 1,57 4,95 b 2D-y zpo 3/z-% 
3659,765 60 1,58 4,97 b 2D-y zpo 5/z-7/z 
3641,330 100 1,24 4,64 a zp_z zso 3/z-1/z 
3624,826 70 1,22 4,64 a 2p_z zso 1/z-1/z 
3596,048 60 0,57 4,05 a 2F-z 4D 0 7/z-% 
3593,093 2 1,58 5,03 b 2D-y 4D 0 Ojz-5/z 
3587,130 12 0,57 4,06 a 2F-z 4D 0 7/z-7/z 
3573,737 20 0,57 4,04 a 2F-z 4D 0 Ofz-3/z 
3566,00 6 1,16 4,64 a 4P-z 28° %-1/z 
3565,326 3 1,58 5,06 b 2D-y 4D 0 Dfz-7/z 
3561,575 3 0,57 4,05 a 2F-z 4D 0 5/z-% 
3535,408 40 2,06 5,57 b 2P-x 2D 0 SJz-5/2 
3533,868 2 2,06 5,57 b 2P-x 2D 0 %-3/z 
3520,253 20 2,05 5,57 b 2P-x 2D 0 1/z-Sfz 
3510,840 60 1,89 5,42 b 2G-y 2Go 7 /z-7 /z 
3509,844 3 1,89 5,42 b 2G-y 2Go 9/z-7/z 
3504,890 80 1,89 5,43 b 2G-y 2Go 9/z-9fz 
3500,340 2 0,12 3,66 b 4F-z 4G0 Dfz-5/z 
3492,39 3 4,28 7,83 z 2Go-e zp 7/z-% 
3491,053 10 0,11 3,66 b 4F-z 4G0 3/z-5/z 
3489,739 2 0,13 3,69 b 4F-z 4G0 7/z-?fz 
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;{483 ,80 4 4,31 7 ,87 z 2Go-e 2£ 9/z-7 /z 
3477,181 15 0,12 3,69 b 4£-z4Go ~/z-7 lz 
3465,562 3 2,06 5,64 b 2P-y 2pc 3/z-1/2 
3461,496 20 0,13 3,72 b 4£-z4Gc 7/z- 9/z 
3456,390 20 2,06 5,65 b 2P-y zpc 3/z-3/z 
3452,470 4 2,05 5,64 b 2P-y 2pc 1/z-1/z 
3444,306 30 0,15 a,75 b 4£-z 4Go 9/z-11/z 
3416,957 2 1,24 4,86 a 2P-y 2flo 3/z-3/z 
3409,809 4 0,03 3,66 a 4p_z4Go 7/z-5/z 
3407,205 3 0,05 3,69 a 4p_z4Gc 9/z-7 /z 
3402,422 8 1,22 4,86 a zp_y znc 1/z-3/z 
3394,574 40 0,01 3,66 a 4p_z4Go ~/z-5/z 

3388,755 8 1,24 4,89 a 2P-y zno 3/z-5/z 
3387,834 50 0,03 3,69 a 4F-z 4G0 7/z-7/z 
3383,761 125 0,00 3,66 a 4p_z4Go 3/z-6/z 
3380,278 30 0,05 3,72 a 4p_z4Go 9/z-9/z 
3374,352 8 1,24 4,91 a 2p_2 2po 3/z-3/z 
3372,800 100 0,01 3,69 a 4£-z4Gc ~/z-7 lz 
3372,208 10 0,57 4,28 a 2F-z 2G0 '/z-7/z 
3369,212 2 1,23 4,91 b 4p_z 2po 3/z-3fz 
3366,176 8 1,24 4,92 a 2p_2 zpo 3/z-1/z 
3361,213 125 0,03 3,72 a 4p_z4Go 7 /z-9/z 

3352,071 5 1,22 4,92 a 2p_2 2po lfz-1/z 
3349,399 125 0,05 3,75 a 4p_z4Go 9/z-11/z 
3349,035 75 0,57 4,31 a 2£-z 2Go 7 /z-9/z 
3348,844 10 0,12 3,82 b 4£-z 4po 5/z-3/z 
3346,724 15 0,13 3,84 b 4p_z 4po 7/z-5/z 
3343,770 10 0,15 3,86 b 4£-z4po 9/z-7 /z 
3341,875 100 0,57 4,28 a 2F-z 2G0 ~/z-7 lz 
3340,344 35 0,11 3,82 b 4p_z4po 3/z-3/z 
3337,85 2 1,24 4,95 a 2P-y zpo %-% 
3335,192 40 0,12 3,84 b 4F-z 4po ~/z-% 

3332,111 30 1,24 4,96 h 4p_z 4So ~/z- 3/z 
3329,455 70 0,13 3,86 b 4£-z4po 7/z-7/z 
3326,762 20 0,12 3,84 b 4p_z4po 3/z-5/z 
3322,936 75 0,15 3,88 b 4£-z 4po 9/z- 9/z 
3321,700 25 1,23 4,96 b 4P-z 4S 0 3/z-3/z 

3318,024 10 0,12 3,86 b 4£-z 4po 5/z-7 /z 
3315,324 10 1,22 4,96 b 4P-z 4S 0 1/z-3/z 
3308,806 8 0,13 3,88 b 4p_z4po 7 /z-9/z 
3301,71 2 1,16 4,92 a 4p_ 2 zpo 3/z-1/z 
3288,575 5 1,23 5,00 b 4P-y 4Do 3/z-1/z 

:{288,428 5 1,24 5,01 b4P-y 4flo "/z-3/z 
3287 ,64 40 1,89 5,66 b 2G-z 2H 0 7/z-9/z 
3282,329 20 1,23 5,01 b 4P-y 4Do 1/z-1/z 
3279,995 4 1,12 4,89 a zc-y zno 7 /z-~/z 
3278,922 35 1,08 4,86 a 2fl-y zno %-3/z 

3278,290 30 1,23 5,01 b 4P-y 4flo 3fz-3/z 
3276,774 5 1,18 4,96 a 4p_z4So %-3/z 
3275,293 3 1 ,08 4,86 a 2fl-y 2flc 3/z-3/z 
3272,080 25 1,22 5,01 b 4P-y 4Do 1/z-3/z 
3271,625 25 1 ,24 5,03 b4P-y 4flo 5/z-% 

3263,686 4 1,16 4,96 a 4p_z4So 3/z-3/z 

3261,596 60 f 1 ,89 5,69 b 2G-z 2H 0 9/z-11/z 
\ 1 ,23 5,m b 4P-y 4Do 3/z-&fz 

3260,259 3 1 ,16 4,96 a 4p_z 4So 1/z-3/z 
3254,250 30 0,05 3,86 a 4F-z 4po 9j2-'i2 
3252,914 40 0,03 3,84 a 3p_z 4po 7/2- 5 lz 
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3251,911 30 0,01 3,82 a "F-z ~Fa 5fz-ai2 
3249,370 2 1,08 4,89 a 2fl-y 2flo 3/z-5/z 
3248,602 50 1,24 5,06 b 4P-y'D 0 5/z-7/z 
3241,984 60 0,00 3,82 a 4F-z'F0 3/z-3/z 
3239,664 30 1,08 4,91 a 2fl-z2po %-Sfz 
3239,037 60 0,01 3,83 a 4F-z'F0 Sfz-5/z 
3236,573 70 0,03 3,86 a 4F-z 4F 0 7/z-7/z 
3236,122 20 1,08 4,91 a 2fl-z 2po 3/z-Sfz 
3234,517 75 0,05 3,88 a 4F-z'F0 9/z-% 
3232,280 30 1,12 4,95 a 2G-y 2Fo 7/z-% 
3231,315 4 0,13 :3,97 b 4F-z 2D" 7/z-% 
3229,397 35 1,13 4,97 a 2G-y 2Fo %-7/2 
3229,193 40 0,00 3,84 a 4F-z 4F 0 3/z-% 
3228,605 30 1,08 4,92 a 2fl-z2po 3/z-1/z 
3226,771 2 0,03 3,87 a 'F-z 2F 0 7/z-% 
3224,241 35 1,58 5,43 a 2fl-y 2Go 11/z-9/z 
3222,843 35 0,01 3,86 a 4F-z 4F 0 5/z-7/z 
3218,270 25 1,57 5,42 a 2fl-y 2Go %-7/z 
3217,056 30 0,03 3,88 a 'F-z 4F 0 7/z-9/z 
3214,750 4 0,05 3,90 a 4F-z 2F0 9/z-7/z 
3203,435 3 0,00 3,87 a 4F-z 2F0 3/z-% 
3202,535 40 1,08 4,95 a 2fl-y 2Fo 3/z-5/z 
3197 ,518 2 0,03 3,90 a 4F-z 2F 0 7/z-7/z 
3195,717 3 1,08 4,96 a 2D-z 4S 0 5/z-3/z 
3194,76 6 
3194,56 8 3,88 7,76 z 4F 0-e 4F %-% 
3194,26 5 3,86 7,74 z 4F 0-e 4F 7/z-7/z 
3192,68 4 3,84 7,72 z 4F 0-e 4F 5/z-5/z 
3192,26 2 1,08 4,96 a 2D-z 4S 0 3/z-3/z 
3190,874 30 1,08 4,97 a 2D-y 4F 0 5/z-7/z 
3189,52 5 3,82 7,71 z 4F 0-e 4F %-3/z 
3184,09 2 0,01 3,90 a 4F-z 2F 0 %-7/z 
3182,57 li 3,94 7,83 z 2D 0-e 2F Sfz-5/z 
3181,84 8 3,97 7,87 z 2D 0-e 2F %-7/z 
3180,225 2 3,82 7,72 z 4F0-e 4F 3/z-5/z 
3178,630 3 3,84 7,74 z 4F 0-e 4F 5Jz-1fz 
3175,66 ') 3,86 7,76 z 4F0-e 4F 7/z-8/2 
3174,80 5 
3168,519 40 0,15 4,06 b 4F-z 4D 0 9fz-7/z 
3164,91 8 
3162,570 35 0,13 4,05 b 4F-z 4D 0 7/z-% 
3161,755 30 0,12 4,04 b 4F-z 4D 0 iJz-3/z 
3161,205 25 0,11 4,03 b 4F-z 4D 0 3/z-1/z 
3157,397 2 0,01 3,97 a 4F-z 2D 0 5/z-3/2 
3155,670 12 0,13 4,06 b 4F-z 4D 0 7/z-7/z 

3154,195 12 0,11 4,04 b 4F-z 4D 0 3/z-Sfz 
3152,251 15 0,12 4,05 b 4F-z 4D 0 %-% 
3148,033 12 0,00 3,94 a 4F-z 2D 0 3/z-3/z 
3143,756 10 0,03 3,97 a 4F-z 2D 0 7/z-% 
3130,804 15 0,01 3,97 a 4F-z 2D 0 %-5/2 

3128,640 10 3,90 7,87 z 2po_e 2F 7/z-7/z 
3127 ,883 10 3,87 7,83 z 2F 0-e 2F %-% 
3122,065 2 1,24 5,21 a 2P-z 4P 0 3/z-1/z 
3119,800 15 1,24 5,22 b 4P-z 4P 0 5/z-% 
3118,85 2 1,08 5,06 a 2D-y 4D 0 %-7/z 

3117,669 20 1,23 5,21 b 4P-z 4P 0 3/z-1/z 
3112,050 10 1,22 5,21 b 4P-z 4P 0 1/z-1/z 
3110,620 20 1 ,23 5,22 b 4P-z 4P 0 3/z-3/z 
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1..,1\. I EH, eV E 8 , eV Transition J 

3110,095 8 1,58 5,57 b 2D-x 2D 0 5/2-% 
3106,234 35 1,24 5,23 b 4P-z 4P 0 %-5/2 

3105,084 20 1,22 5,22 b 4P-z 4P 0 1J2-3J2 
3104,593 3 1,89 5,88 b 2G-x 2Fo 7/2-7/2 
3103,804 50 1,89 5,88 b 2G-x 2Fo %-7/2 
3102,975 2 1,22 5,22 a 2p_z4po 1J2-3J2 
3102,975 2 1,22 5,22 a 2p_z4p9 1J2-Sf2 

3097,186 25 1,23 5,23 b 4P-z 4P0 3J2-% 
3096,424 2 1,57 5,57 b 2D-x 2D 0 %-3/2 
3090,051 8 3,75 7,76 z 4G0-e 4F 11J2-% 
3089,401 15 1,89 5,90 b 2G-x 2Fo 7J2-5J2 
3088,027 75 0,05 4,06 a 4F-z 4D 0 %-7/2 

3081,575 5 3,72 7,76 z 4G0-e 4F 9/2-7/2 
3078,645 50 0,03 4,05 a 4F-z 4D 0 7J2-% 
3075,225 40 0,01 4,04 a 4F-z 4D 0 5J2-3J2 
3072,971 40 0,00 4,03 a 4F-z 'D 0 3J2-lj2 
3072,107 30 0,03 4,06 a 4F-z 4D 9 7J2-7J2 

3071,242 15 1,18 5,22 a 4P-z 4P0 s;2_3f2 
3066,514 3 1,16 5,21 a 4P-z 4Pfl %-1/2 
3066,354 20 0,00 4,04 a 4F-z 4D" 3J2-3J2 
3066,220 30 0,01 4,05 a 4F-z 4D 9 %-% 
3063,502 4 1,16 5,21 a 4P-z 4P 9 1/2-1/2 

3063,280 2 3,66 7,71 z 4G0-e 4F %-3/2 
3059,741 { 2 1,16 5,22 a 4P-z 4P 0 3J2-3J2 

0,01 4,06 a 4F-z 4D 0 %-7/2 
3058,090 50 1,18 5,23 a 4P-z 4P 0 5J2-5J2 
3057,395 10 0,00 3,97 a 4F-z 2D 0 3J2-% 
3056,740 15 1,16 5,22 a 4P-z 4P0 1/2-Sfa 
3048,766 6 1,58 5,65 b 2fl-y 2po %-% 
3046,685 30 1,16 5,23 a 4P-z 4P 0 %-% 
3045,085 5 
3043,851 5 1,57 5,64 b 2D-y 2po 3/2-1/2 
3038,706 6 1,58 5,66 a 2H-z 2H0 11/2-9/2 
3029,730 35 1,57 5,66 a 2H-z 2H0 9/2-9/2 
3023,86 12 4,28 8,33 z 2G0-e 2G 7,2_7/2 
3022,820 15 4,31 8,41 z 2G0-e 2G 8/2-9/2 
3017,187 50 1,58 5,69 a 2H-z 2H 0 11,2_11,2 
3008,322 2 1,57 5,69 a 2H-z 2Hc 9,2_11/2 

2995,75 5 
2990,17 10 3,97 8,12 z 2fl0-/ 2p 5J2_7,2 
2979,20 10 3,94 8,10 z 2fl0-/ 2p a;2_5f2 
2977,80 7 
2958,98 50 4,28 8,47 z 2G0-e 2H 7/2-8/2 
2958,30 2 3,88 8,07 z 4F0-e 4G %-9/2 
2954,76 60 4,31 8,50 z 2G0 -e 2H 9/2-11/2 
2952,10 4 3,86 8,06 z 4F0-e 4G 7,2_7,2 
2945,47 50 3,88 8,09 z 4F0-e 4G 9J2-11j2 
2943,12 12 3,90 8,12 Z 2po_f 2F 7,2_7,2 

2941,993 50 3,86 8,07 z 4F0-e 4G 7 ,2_9,2 
2941,39 8 
2938,69 30 3,84 8,06 z 4F0-e 4G 5,2_7 /2 
2936,17 30 3,82 9,04 z 4F0 -e 4G 3,2_5,2 
2931,27 40 3,87 8,10 z 2F"-f 2F 5/2-6/z 
2928,69 15 
2927 ,87 2 3,88 8,11 z 4F 0 -e 4H 9,2_11,2 
2926,75 10 3,88 8,12 Z 4Fo-j 2F 9/2-7/2 
2918,77 2 3,87 8,12 z 2F"-f 2F 5,2_7/2 
2916,09 10 
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2914,89 10 
2913,34 10 
2913,08 1 0,03 4,28 a 4F-z 2G0 7/z-7/z 
2909,912 7 0,05 4,31 a 4F-z 2G0 9/z-% 
2908,14 4 
2906,69 20 
2891,050 15 0,57 4,89 a zp_y zno 7/z-5/z 
2890,59 8 
2888,923 15 0,57 4,86 a 2F-y zno •!z-% 
2888,62 10 
2887,456 2 1,13 5,42 a 2G-y 2Go %-7/z 
2884,099 70 1,13 5,43 a 2G-y 2Go %-9/z 
2880,28 3 1,58 5,88 b 2D-x 2F0 %-7/z 
2877,418 60 1,12 5,42 a 2G-y 2G0 7/z-7/z 
2875,79 10 
2875,39 15 
2874,08 2 1,12 5,43 a2G-y zGo 7/z-% 
2870,04 25 
2868,732 15 0,57 4,89 a 2F-y zno 6/z-% 
2862,34 30 1,24 5,57 a 2P-x 2D 0 '/z-% 
2861,99 20 
2861,291 3 1,24 5,57 a 2P-x 2D 0 1/z-3/z 
2860,79 4 
2858,399 8 0,57 4,91 a 2F-zzpo 6/z-% 
2857,79 15 

2856,616 2 1,57 5,90 b 2D-x 2F 0 3/z-5/z 
2856,24 25 3,75 8,09 z 4G0-e'G 11/z-11/z 
2853,922 10 0,57 4,95 a ZF-y 2Fo 7/z-% 
2851,087 20 1,22 5,57 a zp_xzno 1/z-3/z 
2846,09 15 3,72 8,07 z 4G0-e 4G 9/z-% 
2844,09 2 3,69 8,04 z 4G0-e 4G 7/z-6/z 
2841,914 30 0,57 4,97 a 2F-y 2Fo 7/z-7/z 
2839,70 15 3,75 8,11 z 4G0-e 4H 11/z-11/z 
2836,60 15 3,69 8,06 z 4G0-e 4G 7/z-7/z 
2834,14 10 3,72 8,09 z 4G0-e 4G 9/z-11/z 

2832,158 20 0,57 4,95 a ZF-y 2Fo 6/z-%. 
2828,87 30 3,72 8,10 z 4G0 -e4H 9/z-9/z 
2828,80 30 3,66 8,04 z 4G0-e 4G 5/z-5/z 
2828,150 60 3,75 8,13 z 4G0-e 4H 11fz-lafz 
2827 ,22 10 3,69 8,07 z 4G0-e 4G 7/z-9/z 

2821,41 8 3,66 8,06 z'G0-e 4G 5/z-7/z 
2820,36 4 0,57 4,96 a 2F-y 2FD 5/z-7/z 
2819,99 8 3,69 8,08 z 4G0-e 4H 7/z-7/z 
2817,838 60 3,72 8,11 z 4G0-e 4H 9/z-11/z 
2815,57 2 1,16 5,57 a 4P-x 2D" 1/z-% 

2810,276 50 3,69 8,10 z 4G0-e 4H 7/z-9/z 
2806,407 5 1,22 5,64 a ap_y 2pv 1/z-1/2 
2805,00 40 3,66 8,08 z 4G0-e 4H 5/z-7/z 
2800,65 30 3,88 8,31 z 4F0-e 4D 9/z-7/z 
2790,62 3 3,86 8,30 z 4Fo-e 4D 7fz-% 

2788,00 8 3,84 8,28 z 4F0-e 4D 5fz-% 
2785,99 6 3,86 8,31 z 4F0-e 4D 7/z-7/z 
2784,648 3 0,57 5,06 a 2F-y 4D" 7/z-7/z 
2782,30 2 3,82 8,28 z 4F0-e 4D 3/z-1/z 
2780,55 5 0,57 5,03 a 2F-y 4D 0 "'z-% 
2778,48 2 { 3,82 8,28 z 4F0-e 4D 3/z-Sfz 

3,84 8,30 z 4F0-e 4D 5/z-5/z 
2764,821 10 1,08 5,57 a 2D-x 2D0 6/z-6/z 
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2762,22 2 1,08 5,57 a 2D-x 2D 0 3/2-% 
2761,291 7 1,08 5,57 a 2D-x 2D 9 %-% 
2758,35 2 4,04 8,54 z 4D0-/ 4F %-% 
2757,62 3 4,05 8,55 z 4D0-j 4F 6/2-7/2 
2752,85 4 4,06 8,56 z 4D 0-j 4F 7/2-% 
2751,70 50 3,86 8,41 z 4F0-e 2G 7/2-% 
2746,70 30 3,87 8,38 z 2F0-e 2G %-7/2 
2742,30 8 
2738,70 3 2,06 6,59 b 2P-x 2po 3/2-% 
2730,95 6 2,05 6,59 b 2P-x 2P0 1/2-1/2 
2725,79 3 1,12 5,66 a 2G-z 2H9 7/2-9/z 
2719,39 2 1,08 5,64 a 2D-y 2po 3/2-1/2 
2717,304 3 1,13 5,69 a 2G-z 2H0 9J2-11J2 
2716,20 4 1,08 5,65 a 2D-y 2po %-3/2 
2698,52 30 
2646,08 50 3,88 8,56 z'r-j 4F 9/2-% 
2642,15 20 3,86 8,55 z 4F0-j 4F 7/2-7/2 
2638,70 10 3,84 8,54 z 4r-j 4F %-"/2 
2635,60 5 3,82 8,53 z 4F0-f 4F 3J2-% 
2604,11 2 0,13 4,89 b 4F-y 2D 0 7/2-% 
2572,648 5 
2571,036 20 0,57 5,43 a ZF-y 2Go 7/2-% 
2555,988 10 0,57 5,42 a 2F-y 2Go 5/2-7/2 
2535,881 10 0,11 5,00 b 4F-y 4D 0 3/2-1/z 
2534,640 20 ·0;12 5,01 b 4F-y 4D 0 6/2-3/2 
2531,266 20 0,13 5,03 b 4F-y 4D 0 7/2-6/2 
2525,619 30 0,15 5,06 b 4F-y 4D0 Sfz-7/2 
2524,655 8 0,12 5,03 b 4F-y 4D 0 Sj2-6Jz 
2517,448 2 0,13 5,06 b 4F-y 4D0 7/2-7/2 
2510,90 2 0,12 5,06 b 4F-y 4D 0 %-7/2 
2498,94 2 0,57 5,57 a 2F-x 2D 0 7/2-5/2 
2478,64 5 0,01 5,01 a'F-y 4D 0 6/2-3/2 
2477,21 2 0,03 5,03 a4F-y4Do 7J2-6J2 
2474,22 2 0,05 5,06 a 4F-y 4D 0 9/2-7/2 
2450,44 6 1,58 6,64 b 2D-w 2D 0 5/2-5/2 
2447,92 2 1,58 6,64 b 2D-w 2D 0 Sfz-3/2 
2442,67 2 1,57 6,64 b 2D-w 2D 0 3/2-5/z 
2440,21 5 1,57 6,64 b 2D-w 2D 0 3/2-3/2 
2357,82 2 1,23 6,49 b 4P-x 4D 0 3/2-1/2 
2355,17 2 1,24 6,51 b 4P-x 4D 0 3/2-3/2 
2354,12 3 
2350,67 2 1,23 6,50 b 4P-x 4D0 %-3/2 
2349,97 3 1,23 6,51 b 4P-x 4D0 %-Sfz 
2347,46 2 1,22 6,50 b 4P-x 4D 0 1/2-% 
2342,31 3 
2341,23 3 
2334,54 3 
2269,14 3 1,89 7 ,32 b 2G-w 2Fc 7/2-% 

2261,23 3 1,89 7,37 b 2G-w 2F0 %-% 
2253,26 2 3,09 8,60 c 1D-v 2D0 3/2-3/2 
2250,09 2 3,12 8,63 c 2D-v 2D 0 5J2-5J2 
2227,14 2 1,08 6,64 a 2D-w 2D 0 3/2-3/2 
2162,68 4 1,24 6,97 b'P-y 4po 6j2_3,2 

2159,50 3 1,23 6,97 b'P-y 4po 3/2-1/2 
2159,09 5 1,24 6,98 b'P-y 4P0 0/2-0/2 
2158,29 2 1,23 6,97 b'P-y 4P 0 3/2-% 
2155,58 4 1,22 6,97 b 4P-y 4P0 1/2-% 
2154,70 4 1,23 6,98 b'P-y 4P0 3/2-f>Jz 
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2054,54 3 0,57 6,64 a. 2F-w 2flo '/z-5/2 
2041,49 3 0,57 6,64 a 2F-w 2D 0 5/2-3/z 
1909,74 2 0,01 6,50 a 4F-x 4D 0 5/z-3/2 
1909,33 2 0,01 6,51 a 4F-x 4D 0 6/z-% 
1908,29 3 0,03 6,53 a 4F-x 4D 0 7/z-7/z 
1906,30 3 0,00 6,50 a 4F-x 4D 0 %-3/2 

Ti III, 1round state 1s2 2s2 2p6 3s2 3p6 3d2 3 F 2 

Ionization potential 227 000 cm-1; 28,143 eV 
-------· 

>.,A I E 8 , eV E 8 , eV Transition J 

·---------

4215,55 5 
4207,54 3 
4204,95 2 
4200,11 2 
2984,76 10 5,17 9,32 b 1D-z 1D 0 2-2 
2819,02 1 5,17 9,57 b 1D-z 3D 0 2-2 
2798,95 1 5,17 9,60 b 1D-z 3r 2-2 
2798,73 0 5,17 9,60 b 1D-z 3D 0 2-3 
2773,73 1 5,17 9,64 b 1D-z 3r 2-3 
2718,64 0 4,76 9,32 a 3D-z 1D0 3-2 
2701,95 1 4,74 9,32 a 3D-z 1D0 2-2 
2692,15 1 4,72 9,32 a 3D-z 1D0 1-2 
2580,43 5 4,76 9,57 a 3D-z 3D 0 3-2 
2576,43 5 4,74 9,55 a 3D-z 3D0 2-1 
2567,53 8 4,72 9,55 a 3D-z 3D0 i-1 
2565,42 8 4,74 9,57 a 3D-z 3D 0 2-2 
2563,42 15 4,76 9,60 a 3D-z 3D0 3-3 
2556,58 1 4,72 9,57 a 3D-z 3D0 1-2 
2548,69 1 4,74 9,60 a 3D-z 3F 0 2-2 
2548,55 1 4,74 9,60 a 3D-z 3D0 2-3 
2547,98 0 5,17 10,03 b lD-z spo 2-1 
2542,41 1 4,76 9,64 a 3D-z 3F"' 3-3 
2540,02 15 4,72 9,60 a 3fl-z3FO 1-2 
2527 ,80 15 4,74 9,64 a sn-zspo 2-3 
2516,01 20 4,76 9,69 a 3fl-z3FO 3-4 
2413,97 15 5,17 10,30 b 1D-z 1F0 2-B 
2375,02 6 5,17 10,39 b lfl-zlpo 2-1 
2346,78 6 4,76 10,05 a sn-zspo 3-2 
2339,01 5 4,74 10,03 a 3fl-z3po i--1 
2334,33 3 4,74 10,05 a sn-z spo 2-2 
2331,67 3 4,72 10,03 a sn-z 3p0 l-1 
2331,35 3 4,72 10,04 a 3fl-z3p0 1-0 
2327,04 1 4,72 10,05 a sn-z apo 1-2 
2237,82 1 
2199,30 1 
1957,02 0 9,69 16,02 z apo_e SG 4-4 
1948,79 5 9,69 16,05 z apo_e SG 4-5 
1941,40 4 9,64 16,02 z 3F 0-e 3G 3-4 
1935,18 3 9,60 16,00 z apo_e 3G 2-3 
1929,34 1 10,05 16,47 z 3po_e as 2-1 
1926,18 0 10,03 16,47 z 3P"-e 3S 1-1 
1901,31 3 9,60 16,12 z 3D 0-e 3D 3-3 
1897,27 0 9,57 16,10 z 8D 0-e an ? ') ---
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I 

1832,21 0 10,05 16,83 z apo_e ap 2-1 
1831,31 0 10,03 16,80 z spo_e sp 1-0 
1829,42 0 10,03 '16,83 z apo_e sp 0, 1-1 
1828,14 1 10,05 16,83 z apo_e ap 2-2 
1825,30 0 10,03 16,83 z spo_e ap 1-2 
1811,09 2 9,69 16,54 zspo_e sp 4-4 
1797,69 1 9,64 16,54 z apo_e sp 3-4 
1797,10 0 9,60 16,50 z apo_e ap 2-2 
1792,56 2 9,60 16,51 z sno-e ap 3-3 
1788,86 1 9,57 16,50 z sno-e ap 2-2 
1787,32 2 9,60 16,54 z sno-e ap 3-4 
1784,36 1 9,57 16,51 z sno-e ap 2-3 
1783,58 1 9,55 16,50 z sno-e sp 1-2 
1715,24 0 9,60 16,83 z sno-e ap 3-2 
1506,07 10 1,31 9,55 a ap_zsno 1-1 
1504,91 5 1.,33 9,57 a ap_zsno 2-2 
1504,59 10 1,31 9,55 a ap_zsno 0-1 
1502,36 10 1,31 9,57 a ap_zsno 1-2 
1499,17 20 1,33 9,60 a sp_zsno 2-3 
1498,65 30 1,05 9,32 a 1D-z 1D0 2-2 
1496,59 1 1,31 9,60 a sp_zapo 1-2 
1495,08 1 1,74 10,03 alS-zspo 0-1 
1491,98 5 1,33 9,6~ a ap_z apo 2-3 
1455,22 40 1,79 10,30 a l(}_.z 1po 4-3 
1450,29 2 1,05 9,60 aiD-z 3D 0 2-3 
1433,85 2 1,74 10,39 a lS-zlpo 0-1 
1424,14 20 1,33 10,03 a ap_zspo 2-1 
1422,41 25 1,33 10,05 a sp_z spo 2-2 
1421,69 20 1,31 10,03 a sp_z spo 1-0, 1 
1420,42 15 1,31 10,03 a sp_zapo 0-1 
1420,04 15 1,31 10,05 a sp_zspo 1-2 
1339,72 2 1,05 10,30 a 1D-z 1F0 2-3 
1327,60 15 1,05 10,39 a lD-zlpo 2-1 
1298,95 40 0,02 9,57 a 3F-z 3D 0 3-2 
1298,67 50 { 0,05 9,60 a sp_zsno 4-3 

0,00 9,55 a sp_zsno 2-1 
1295,91 30 0,00 9,57 a 3F-z 3D 0 2-2 
1294,67 50 0,02 9,60 a ap_zsno 3-2, 3 
1293,26 30 0,05 9,64 a 3F-z apo 4-3 
1291,64 20 0,00 9,60 a SF-z spo 2-2 
1289,32 30 0,02 9,64 a 3F-zspo 3-3 
1286,38 40 0,05 9,69 a 8F-z spo 4-4 
1282,49 3 0,02 9,69 a 3F-z spo 3-4 
1008,08 0 4,72 F,02 a sn-y spo 1-0 
1007 ,15 1 4,74 17,05 a sn-yspo 2-1 
1005,75 0 4,72 17,05 a SD-y apo 1-1 
1004,68 2 4,76 17,11 a 3D-y spo 3-2 
1002,23 0 4,74 17,11 a 3D-y apo 2-2 

Ti IV, ground state 1s2 2s2 2p6 3s2 3p6 3d 2 Ds12 
Ionization potential 348817,8 em-•; 43,245 eV 

I 
).., .\ I EH, eV j E 8 , eV Transition J 

5492,43 6 26,33 28,59 5s 2S-5p 2P 0 1/2-1/z 
5398,82 8 26,33 28,63 5s 2S-5p 2P 0 1,2_3,2 

442 



A, A I I EH, eV I E 8, eV Transition J 

4647,40 3 { 34,53 37,19 5g 2G-6h 2H 0 9/2-11/2 
34,53 37 ,19 5g 2G-6h 2H0 7/2-% 

4403,54 2 29,27 32,09 4/ 2r-5d 2D %-3/2 
4397 ,37 2 29,28 32,10 4j 2r-5d 2D 7/2-% 
3576,44 4 28,63 32,10 5p 2P 0-5d 2D 3/2-"/2 
3541,44 3 28,59 32,09 5p 2P0-5d 2D lj2_3f2 
2957,50 4 24,40 28,59 4d 2D-5p 2P0 a;2_1j2 
2937 ,52 5 24,41 28,63 4d 2D-5p 2P 0 5/2-3/2 
2930,14 1 24,40 28,63 4d 2D-5p 2P 0 3/z-3/2 
2900,02 0 34,53 38,80 5g 2G-7h 2H 
2862,67 1 28,63 32,96 5p 2P0-6s 2S 3/z-1/2 
2836,98 0 28,59 32,96 5p 2P 0-6s 2S 1/2-1/2 
2547,30 3 24,41 29,27 4d 2D-4j zpo 5/2-5/2 
2546,85 12 24,41 29,28 4d 2D-4j2F0 5/z-7 /2 

2541,75 8 24,40 29,27 4d 2D-4j zpo %-5/2 
2359,51 5 29,28 34,53 4j 2 F0-5g 2G 7/2-7 /z, 9/2 
2359,11 5 29,27 34,53 4/ 2r-5g 2G 5/2-7/2 
2103,08 10 9,97 15,86 4s 2S-4p 2P 0 1/2-1/2 
2067 ,50 15 9,97 15,96 4s 2S-4p 2P0 1/2-3/2 
1469,21 15 15,96 24,40 4p 2P0-4d 2D 3/2-3/2 
1467,25 30 15,96 24,41 4p 2P 0-4d 2D 3/2-5/2 
1451,75 30 15,86 24,40 4p 2P 0-4d 2D 1/2-3/2 
1195,25 5 15,96 26,33 4p 2P 0-5s 2S 3/2-1/2 
1183,63 5 15,86 26,33 4p 2P 0-5s 2S 1/2-1/2 
781,78 20 0,00 15,86 3d 2D-4p 2P0 3,2_1/2 
779,14 20 0,05 15,96 3d 2D-4p 2P 0 %-3/2 
776,82 10 0,00 15,96 3d 2D-4p 2P 0 3/2-3/z 
729,39 0 15,96 32,96 4p 2P0-6s ~S %-1/2 
424,28 3 0,05 29,28 3d 2D-4j zpo s;2_7J2 
423,58 4 0,05 29,27 3d 2D-4j 2po Sfz-5/2 

Ti V, ground state 1s2 2s2 2p6 3s2 3p6 18 0 

Ionization potential 805 500 cm-1 ; 99,864 eV 

A, A I EH, eV E 8, eV Transition J 

228,898 75 0,00 54,16 3p61S-4s ape 0-1 
225,337 100 0,00 55,02 3p6 1S-4s lpc 0-1 
164,450 6 0,00 75,39 3p61S-5s ape 0-1 
163,140 5 0,00 75,99 3p6 1S-5s lpo 0-1 

Ti VI, ground state 1s2 2s2 2p6 3s2 3p5 2 pg12 

Ionization potential 966000 cm-1 ; 119,762 eV 

A,,\. I EH, eV EH, eV Transition J 

524,11 10 0,72 24,38 3p5 zpo_3p6 2S 1/2-1/2 
508,58 12 0,00 24,38 3p" 2 po -3p6 2S 3/2-1/2 
201,862 5 0,00 61,42 3p5 2po_4s 4p 3/2-3/z 
201,313 5 0,72 62,31 3p5 2po_48 2p 1J2-3J2 
199,759 6 0,72 62,79 3p5 zpo_4s 2p 1/2-1/2 
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A, A I Ell, eV EB' eV Transition J 

198,974 8 0,00 62,31 3p5 2po_48 2p 3/z-3h 
197,455 5 0,00 62,79 3p5 2po_4s 2p 3/z-1/z 
194,900 7 0,72 64,32 3p5 2po_4s' 2D 1/z-3/2 

192,747 8 0,00 64,32 3p5 2po_4s' 2D 3/z-5/z 
192,705 1 0,00 64,34 3p5 2po_4s' 2D 3/z-3/z 
184,104 4 0,72 68,06 3p5 2po_4s" 2S 1/z-1/z 
182 '148 5 0,00 68,0fi 3p5 2po_4s" 2S 3/z-1/~ 
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IRON, Z = 26 

Fe I, ground state 1s2 2s2 2p6 3s2 3p6 3d6 4.~ 2 5 D, 
Ionization potential 63 700 cm-1 ; 7,897 e V 

I 
A, A I I E", eV EB, eV Transition J 

----~--~-----~~~~--------

11973,067 8 2,18 3,21 a "P-z 5D' 3-4 
11882,861 7 2,20 3,24 a sp_z snc 2-3 
11783,275 6 2,83 3,88 b ap_z anc 2-3 
11689,988 8 2,22 3,28 a "P-z 5.0° 1-1 
11638,279 7 2,18 3,24 a "P-z snc 3-3 
11593,600 5 2,22 3,29 a 5P-z 5_D' 1-0 
11439,129 15 2,84 3,92 b ap_z anc 1-2 
11422,335 6 2,20 3,28 a "P-z 5_Dc 2-1 
11119,809 10 2,84 3,95 b 3p_:; 31)0 1-1 
10863,60 5 4,73 5,87 y ano-e 5£ 3-4 
10532,21 10 3,93 5,10 z 3D 0-X 2-2 
10469,59 20 3,89 5,07 z 3D 0-X 3-3 
10395,811 8 2,18 3,36 a op_z 5£o 3-4 
10216,351 100 4,73 5,94 y 3flo-e 3£ 3-4 
10145,601 80 4,79 6,01 y 3DO-e 3£ 2-:3 
10065,080 60 4,83 6,06 y ano-e 3£ 1-2 
9889,082 40 5,03 6,28 x 5£o-e oe 4-5 
9861,793 30 5,06 6,31 x fi£o-e se 3-4 
9800,335 20 5,08 6,34 x fiFo-e 5e 2-3 
9763,913 15 5,03 6,30 x 5F0-e 7F 4-5 
9763,450 15 5,10 6,38 x 5F0-e 5e 1-2 
9738,624 200 4.98 6,26 x 5Fo-e 5e 5-6 
9653,143 20 4,73 6,01 y 3fl0-e 3}' 3-3 
9626,562 30 5,03 6,31 x 5po_e 5e 4-4 
9569,960 40 4,99 6,28 x 5Fo-e se 5-5 
9414,14 20 5,06 6,37 x5£"-j5F 3-4 
9372,904 6 2,56 3,87 b 3£-z aFo 4-4 
9350,44 10 4,56 5,87 y 3Fo-e 5£ 4-4 
9259,05 15 4,91 6,24 X 5DO-f 51) 4-4 
9258,31 20 4,56 5,94 y a Fo-e 3£ :3-4 
9210,033 6 2,85 4,19 b ap_y one 1-2 
9118,892 25 2,84 4,19 b 3P-y 5Dc 2-2 
9089,415 30 2,96 4,31 b 3e-z 5ec 5-5 
9088,324 50 2,85 4,21 b ap_z 3po 1-2 
9079,599 8 4,65 6,01 y aFo-e 3£ 2-3 
9024,47 15 4,91 6,28 X 5D0-e 5e 4-5 
9012,098 30 4,99 6,36 x 5po_g 5D 5-4 
8999,564 200 2,83 4,21 b 3p_z apo 2-2. 
8975,408 10 2,99 4,37 b 3e-z sec 4-4 
8945,204 20 5.03 6,41 X 5J?O-g 5_D 1-3 
8866,961 150 4,55 5,94 y 3£0-e 3£ 4-4 
8838,433 30 2,87 4,26 b 3p_z ape 0-1 
8824,227 250 2,20 3,60 a sp_z spo 2-3 
8804,624 10 2.29 3,69 a 3p_z 5po 2-1 
8793,376 120 4,61 6,01 y 3Fo-e 3£ 3-:3 

8764,00 100 4,65 6,06 y aFo-e 3£ 2-2 
8757,192 25 2,85 4,26 b 3P-z ape 1-1 
8710,29 20 4,91 6,33 X 51JO-j 5£ 4-5 
8688,632 1500 2,18 3,60 a 5p_z 5pc 3-3 
8674,751 60 2,84 4,26 b ap_:; ape 2-1 

8661,907 600 2,22 3,65 a 5p_z 5po 1-2 
8621,612 10 2,96 4,39 b 3e-z 3eo 5-5 
8611,807 40 2,85 4.29 b 3P-z apo 1-0 
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A., A I EH, eV EB' eV Transitiqn J 

8582,267 15 3,00 4,44 b 3G-z 3G0 4-4 
8515,08 20 3,02 4,47 b 3G-z 3G0 3-3 
8514,075 150 2,20 3,65 a sp_z spo 2-2 
8468,413 300 2,23 3,68 a sp_z spo 1-1 
8439,603 20 4,56 6,01 y spo_e sp 4-3 
8387,780 1200 2,18 3,65 a sp_z spo 3-2 
8365,642 25 3,26 4,73 a sn-y sno 3-3 
8339,431 80 4,45 5,92 Z 3Go-e sp 4-3 
8331,941 200 4,40 5,87 Z 3Go-e sp 5-4 
8327,063 1200 2,20 3,68 a sp_z spo 2-1 
8293,527 20 3,31 4,79 a sn-y sno 2-2 
8248,151 30 4,38 5,88 Z 5Go-e 5p 4-4 
8239,130 8 2,43 3,93 a 3p_z sno 1-2 
8232,347 50 4,42 5,92 Z 5Go-e sp 3-3 
8220,406 150 4,32 5,82 Z 5Go-e sp 6-5 
8207,667 40 4,45 5,97 z sGo-e sp 2-2 
8198,951 80 4,43 5,94 Z 3Go-e 3p 4-4 
8085,20 200 4,45 5,97 Z 5Go-e 5p 2-1 
8047 ,60 15 0,87 2,40 a &p_z.7Do 5-5 
8046,073 600 4,42 5,95 z sGo-e sp 3-2 
8028,341 50 4,47 6,01 Z 3Go-e 3p 3-3 
7998,972 700 4,37 5,92 z sGo-e sp 4-3 

7994,473 20 
7945,878 600 4,39 5,94 z aGo-e sp 5-4 
7941,09. 10 3,28 4,83 a sn-y sno 1-1 
7937,166 700 4,31 5,87 z &Go-e sp 5-4 
7912,867 6 0,86 2,42 a sp_z7Do 5-4 

7832,224 400 4,44 6,01 z 3Go-e 3p 4-3 
7808,04 6 
7780,586 300 4,48 6,06 z aGo-e sp 3-2 
7748,278 125 2,96 4,55 b 3G-y apo 5-4 
7710,390 25 4,22 5,82 y spo_e sp 4-5 

7664,301 80 3,01 4,61 b 3G-y spo 4-3 
7661,223 30 4,26 5,87 y spo_e sp 3-4 
7653,76 6 4,80 6,42 y sno-e sn 2-2 
7620,538 25 4,73 6,36 y sno-e sn 3-3 
7586,044 150 4,31 5,94 Z SGo-e 3p 5-4 

7583,797 50 3,02 4,65 b 3G-y spo 3-2 
7568,925 30 4,28 5,92 y spo_e sp 2-3 
7531,171 60 4,37 6,01 z sGo-e sp 4-3 
7511,045 800 4,18 5,82 y spo_e sp 5-5 
7507 ,28 8 4,42 6,06 z sGo-e sp 3-2 

7495,088 400 4,22 5,87 y spo_e sp 4-4 
7491 ,678 12 4,30 5,95 y spo_e sp 1-2 
7445,776 200 4,26 5,92 y sr-e 5p 3-3 
7411,178 100 4,28 5,95 y spo_e sp 2-2 
7389,425 80 4,30 5,97 y spo_e sp 1-1 

7386,402 8 4,91 6,59 X 5Do-f 5p 4-3 
7293,068 15 4,25 5.95 y spo_e sp 3-2 
7288,760 10 4,22 5,92 y spo_e sp 4-3 
7239,885 8 4,22 5,92 z apo_e sp 2-3 
7223,668 12 3,02 4,73 c SP-y sno 2-3 

7207,406 500 4,15 5,87 y sno-e 5p 3-4. 
7187,341 800 4,10 5,82 y sno-e 5p 4-5 
7164,469 250 4,19 5,92 y sno-y sp 2-3 
7130,942 150 /1,22 5,95 y sno-e sp 1-2 
7090,404 40 4,2:1 5,97 y sno-e sp 0-1 
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1..,A I EH, eV I EB, eV I Transition J 

7068,413 40 4,08 5,82 c 3F-w sno 4-3 
7038,251 40 4,22 5,97 y 5n°-e 5F 1-1 
7024,649 10 4,57 6,33 y opo_j7n 3-2 
7022,976 50 4,19 5,96 y 5n°-e 5F 2-2 
7016,436 60 4,15 5.92 y ono-e 5F 3-3 
7016,075 20 2,42 4,19 a SP-y ono 1-2 
6999,902 30 4,10 5,87 y sno-e iF 4-4 
6978,856 100 2,49 4,26 a sp_z apo 0-1 
6951,261 25 4,56 6,34 y spo_e 7F 3-3 
6945,208 150 2,43 4,21 a sp_z apo 1-2 
6916,702 60 4,16 5,94 y ono-e ap 3-4 
6885,77 20 4,65 6,44 y apo_e an 2-1 
6858,164 40 4,62 6,42 y apo_e sn 3-2 
6855,179 150 4,56 6,37 y opo_g on 3-4 
6843,671 60 4,55 6,36 y 3Fo-e an 4-3 
6841,349 80 4,61 6,42 y spo_g sn 2-3 
6828,610 50 4,64 6,46 y opo_g on 1-2 
6810,25 20 4,61 6,43 y epo_e 5p 2-3 
6806,851 10 2,73 4,55 a SG-y spo 4-4 
6750,155 100 2,42 4,26 a ap_zapo 1-1 
6726,478 20 4,62 6,45 y spo_e 5p 2-1 
6705,117 15 4,62 6,46 y iP"-e 5p 2-2 
6703,574 10 2,77 4,61 a SG-y spo 3-3 
6677,994 600 2,70 4,55 a 3G-y spo 5-4 
6663,444 80 2,43 4,29 a 3p_z 3po 1-0 
6633,772 50 4,56 6,43 y spo_e 5p 3-3 
6609,117 30 2,57 4,44 b 3F-z 3G? 4-4 
6597 ,607 15 4,80 6,68 y 3no-gsF 2-3 
6593,875 60 2,43 4,31 a 3H-z 5G0 5-5 
6592,920 300 2,73 4,61 a 3G-y 3po 4-3 
6575,024 30 2,59 4,47 b 3F-z 3G0 3-3 
6569,224 50 4,73 6,62 y sno-g 5p 3-4 
6546,245 200 2,76 4,65 a aG-y apo 3-2 
6518,374 20 2,84 4,73 b 3P-y sno 2-;.l 
6498,950 5 0,96 2,86 a 5F-z 7po :;-3 
6496,456 20 4,79 6,70 y sno-tan 2-2 
6494,985 1000 2,40 4,31 a 3H-z 5G0 6-5 
6481,877 20 2,28 4,19 a ap_y 5no 2-2 
6475,632 12 2,56 4,47 b 3F-z 3G0 4-3 
6469,214 15 4,84 6,75 y sno-tsn 1-1 

6462,730 30 2,46 4,37 a 3H-z 5G0 4-4 
6430,852 300 2,19 4,11 a 5P-y 6D 0 3-4 
6421,355 200 2,28 4,21 a 3p_z 3po 2-2 
6419,977 30 4,74 6,67 y 3no-tan 3-3 
6411,659 400 3,65 5,58 z spo_e on 2-3 

6408,028 60 3,68 5,62 z ipo_e sn 1-2 
6400,013 800 3,60 5,54 z 5P0-e 6n 3-4 
6393,605 400 2,43 4,37 a 3H-z 6G0 5-4 
6335,335 10 2,21 4,16 a op_y r.no 2-3 
6318,022 10 2,46 4,42 a 3H-z 5G0 4-3 

6301,510 15 3,66 5,62 z opo_e sn 2-2 
6254,263 6 2,29 4,26 a ap_z 3po 2-1 
6252,561 20 2,40 4,39 a 3H-z 3G0 6-5 
6246,329 15 3,61 5,58 z opo_e on 3-3 
6230,728 25 2,57 4,55 b 3F-y ape 4-4 
6191,561 20 2,44 4,44: a 3H-z 3G0 5-4 
6137,697 18 2,60 4,61 b 3F-y SFo 3-3 
6136,621 20 2,45 4,47 a 8H-z. 3G0 4-3 
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~.A. I EH, eV I E 8 • eV I Transition J 
! 

6065,487 15 2,62 4,65 b aF-y ape 2-2 
6024,063 15 4,56 6,61 y apo_f 5G 4-5 
6020,179 10 4,61 6,67 y ape_! 5G 3-4 
6016,655 5 3,54 5,60 a 1D-x3Do 2-3 
6008,576 9 3,88 5,94 zano-e ap 3-4 
6003,034 8 3,88 5,94 z apo_e 3F 4-4 
5987 ,055 6 4,80 6,87 y ano-e ap 2-1 
5984,804 8 4,73 6,80 y ano-e ap 3-2 
5983,704 6 4,55 6,62 y ape_g sp 4-4 
5930,186 8 4,66 6,74 y a Fo-e 3G 2-3 
5914,162 8 4,62 6,70 Y ape_f an 3-2 
5862,363 8 4,55 6,65 y apo_e 3G 4-5 
5763,013 10 4,21 6,35 z apo_e an 2-3 
5753,136 5 4,26 6,42 z apo_e an 1-2 
5709,3864 10 3,37 5,54 z spo_e 5D 4-4 
5701,551 7 2,56 4,73 b aF-y ano 4-3 
5662,525 6 4,19 6,37 y spe_g sn 5-4 
5658,8247 10 3,40 5,58 z 5F0-e 5D 3-3 
5624,5501 10 3,42 5,62 z spo_e 5D 2-2 
5615,6521 50 3,33 5,54 z 5po_e sn 5-4 
5602,9529 10 3,43 5,64 z spo_e sn 1-1 
5586,7634 40 3,37 5,58 z 5F0-e 5D 4-3 

5576,106 10 3,43 5,65 z spo_e sn 1-0 
5572,8501 30 3,40 5,62 z spo_e 5D 3-2 
5569,6256 20 3,42 5,64 z spo_e 5D 2-1 
5563,604 5 4,19 6,42 y sno-g sn 2-3 
5554,887 5 4,55 6,78 y ape_! aF 4-4 

5506,7824 18 0,99 3,24 a 5F-z 5D 0 2-3 
5501,4686 12 0,95 3,21 a sp_zsno 3-4 
5497,5196 15 1,01 3,26 a 5F-z 5D 0 1-2 
5487,138 8 4,14 6,40 c 3F-t 5D 0 3-2 
5476,571 10 4,10 6,36 y sno-gsD 4-4 
5473,920 5 4,16 6,42 y sno-g sn 3-3 
5463,283 10 4,47 6,70 z 3G0-e 3G 4-4 
5455,6131 40 1,01 3,28 a 5F-z 5D 0 1-1 
5446,920 40 0,99 3,26 a 5F-z 5D 0 2-2 
3445,037 15 4,39 6,66 z 3G0-e 3G 5-5 

.5434,5268 30 1,01 3,29 a 5F-z 5D 0 1-0 
5429,6999 40 0,96 3,24 a 5F-z 5D 0 :3-3 
5424,076 45 4,32 6,61 z 5G0-e 5n 6-7 
5415,207 35 4,39 6,68 Z 3G0 -e an 5-6 
5410,909 15 4,47 6,76 z 3G0-e 3n 3-4 

5405,7781 40 0,99 3,28 a 5F-z 5D 0 2-1 
5404,148 30 4,44 6,73 Z 3G0-e an 4-5 
5400,503 5 4,37 6,67 z 5Go-f 5G 4-4 
5397,1311 40 0,91 3,21 a 5F-z 5D 0 4-4 
5393,1752 10 3,24 5,54 z 5D 0-e 5D 3-4 

5383,371 35 4,31 6,62 z 5G0-e 5n 5-6 
5371,4926 50 0,96 3,26 a 5F-z 5D 0 3-2 
5369,957 25 4,37 6,68 z 5G0-e 5n 4-5 
5367,460 20 4,42 6,73 z 5G0-e 5n 3-11 
5364,883 15 4,45 6,76 z 5G0-e 5n 2-3 
5341,0255 20 1,61 3,92 a 3F-z 3D 0 2-2 
5339,9371 12 3,26 5,58 z 5D 0-e 5D 2-3 
5328,5336 15 1,56 3,88 a ap_zano 3-3 
5328,0418 50 0,91 3,24 a 5F-z 5D 0 4-3 
5324,182 30 3,21 5,54 z 5D 0-e 5D 4-4 
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~ • .A 
I 

I EH, eV i E 8 , eV Transition J 

I 

5307 ,3633 5 1,61 3,95 a 3F-z apo 2-:l 
5302,3073 10 3,28 5,62 z 6D 0-e 5D 1-2 
5283,6283 18 3,25 5,59 z 5D 0-e 5D 3-3 
5281 ,7970 10 3,04 5,38 z 7po_e 7D 2-3 
5270,3602 30 1,61 3,96 a 3F-z 3D 0 2-1 
5269,5402 60 0,86 3,21 a 5F-z 5D 0 5-4 
5266,564 30 3,00 5,35 z 7po_e 7D 3-4 
5263,3134 8 3,26 5,62 z 5D 0-e 5D 2-2 
5250,6490 6 2,20 4,56 a sp_y 5po 2-3 
5242,4955 5 3,63 5,99 a 1 l-z 1 H 0 6-5 
5232,9474 40 2,94 5,31 z 7P 0 -e 7D 4-5 
5227,1911 40 1,55 3,92 a 3F-z 3D 0 3-2 
5226,8686 15 3,04 5,41 z7po_e7D 2-2 
5217,3964 5 3,21 5,58 z 5D 0-e 5D 4-3 
5216,2770 10 1,61 3,99 a 3F-z apo 2-2 
5215,1871 6 3,26 5,64 z 5D 0-e 5D 2-1 
5208,6007 7 3,24 5,62 z 5D 0-e 5D 3-2 
5204,5840 5 0,09 2,47 a 5D-z 7D 0 2-2 
5202,3395 8 '2 ,18 4,56 a sp_y spo 3-3 
5195,478 8 4,22 6,61 y sno-1 sc 4-5 
5194,9441 10 1,56 3,95 a 3F-z apo 3-3 
5192,3509 30 3,00 5,38 z 7P 0 -e 7D ::1-3 
5191,4615 20 3,03 5,42 z7po_e7D 2-1 
5171,5987 20 1,48 3,88 a 3F-z apo 4-4 
5167 ,4905 40 1,48 3,89 a 3F-z ano 4-3 
5166,2841 4 0,00 2,40 a 5D-z 7D 0 4-5 
5162,288 10 4,18 6,58 y spo_g sp 5-5 
5150,8425 6 0,99 3,39 a sp_z spo 2-3 
5142,9320 6 0,95 3,36 a 5F-z spo 3-4 
5139,4702 20 2,94 5,35 z7po_e7D 4-4 
5139,2578 10 3,00 5,41 z 7po_e 7D 3-2 
5137 ,388 6 4,17 6,59 y spo_h sn 5-4 
5133,680 20 4,17 6,59 y spo_f 5G 5-6 
5127,3624 5 0,91 3,33 a 6F-z 5F 0 4-5 
5125,130 6 4,22 6,64 y spo_h sn 4-3 
5123,7231 6 1,01 3,43 a sp_z spo 1-1 
5110,4139 10 0,00 2,42 a 5D-z 7D 0 4-4 
5107,4505 6 0,99 3,41 a &p_z spo 2-2 
5098,7030 8 2,18 4,61 a sp_y opo 3-2 
5096,995 6 4,28 6,72 y spo_f 5G 2-3 
5090,789 6 4,25 6,69 y spo_h sn 3-2 
5083,3413 7 0,95 3,39 a sp_z spo 3-3 
5074,760 10 4,22 6,66 y spo_e ac 4-5 
5068,7730 10 2,94 5,38 z 7po_e 7D 4-3 
5065,016 6 4,26 6,70 y spo_e 3G 3-4 

5051,6379 10 0,91 3,36 a sp_z spo 4-4 
5049,8e53 15 2,28 4,73 a ap_y ano 2-3 
5041,7585 10 1,48 3,94 aaF-zapo 4-3 
5041 ,0747 7 0,95 3,41 a &p_z spo 3-2 
5036,294 6 

5031,901 8 4,37 6,83 z sco-t 3p 4-3 
5028,131 4 3,57 6,03 a lH-y lGo 5-4 
5022,250 6 3,98 6,44 z apo_e an 2-1 
5014,959 10 3,94 6,41 z apo_e an 3-2 
5012,0712 12 0,86 3,33 a sp_z spo 5-5 

5006,1254 20 2,83 5,30 z 7F0 -e 7D 5-5 
5005,725 10 3,88 6,35 z ano-e 3D 3-3 
5002,7998 6 3,39 5,87 z5 Fo-c-e sp 3-4 
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1.., .\. I EH, eV EB, eV Transitjon J 

5001,871 12 3,88 6,36 z apo_e 3D 4-3 
4994,1323 8 0,91 3,39 a 5F-z 5F0 4-3 
4988,963 6 4,16 6,64 y 5D 0-h 5D 3-3 
4985,5539 7 2,86 5,35 z 7F0-e 7D 3-4 
4985,260 7 3,92 6,41 z 3D 0-e 3D 2-2 
4983,855 6 4,16 6,59 y 5D 0-h 5D 4-4 
4983,258 5 4,15 6,64 y sno-f op 3-2 
4982,507 8 4,10 6,59 y sno-f sp 4-3 
4973,108 3 3,95 6,44 z 3D 0-e 3D 1-1 
4966,0968 8 3,33 5,82 z spo_e sp 5-5 
4957,6059 60 2,83 5,31 z 7F0-e 7D 6-5 
4957,3054 20 2,85 5,35 z 7F0-e 7D 4-4 
4939,6896 4 0,86 3,36 a 5F-z 5F 0 5-4 
4938,8206 10 2,87 5,38 z ?F0-e 7D 2-3 
4924,7753 3 2,28 4,79 a ap_y sno 2-2 
4920,5096 60 2,83 5,35 z 7F0-e 7D 5-4 
4919,0003 30 2,86 5,38 z 7F 0-e 7D 3-3 
4910,025 2 3,39 5,92 z 5F0-e 5F 3-3 
4903,3169 12 2,88 5,41 z 7F0-e 7D 1-2 
4891,4989 50 2,84 5,37 z 7F0-e 7D 4-3 
4890,7616 25 2,87 5,41 z 7F0-e 7D 2-2 
4878,2182 12 2,87 5,42 Z 7F0-e 7D 0-1 

4872,1444 20 2,88 5,42 z 7F0-e 7D 1-1 
4871,3244 25 2,86 5,41 z 7F0-e 7D 3-2 
4859,7480 15 2,87 5,42 z 7F0-e 7D 2-1 
4791,248 5 3,27 5,86 a 3D-w 3D 0 1-1 
4789,6537 7 3,54 6,13 a lfl-zlDo 2-2 

4786,8106 5 3,01 5,60 c 3P-x 3D 0 2-3 
4736,7807 12 3,21 5,82 z 5D 0-e 5F 4-5 
4707,2807 8 3,24 5,87 z 5D 0-e 5F 3-4 
4691,4144 6 3,00 5,63 b aG-y aco 4-4 
4678,852 7 3,60 6,24 z 5P 0-f 5D 3-4 

4668,1422 6 3,26 5,92 z 5D 0-e 5F 2-3 
4667,459 6 3,60 6,25 z spo_e 7p 3-4 
4647,4370 6 2,95 5,61 b ac-y aco 5-5 
4637,518 3 3,28 5,95 z 5D 0-e 5F 1-2 
4625,0527 3 3,24 5,92 z sno-e sp 3-3 

4619,298 3 3,60 6,28 z spo_f •n 3-2 
4611,289 5 3,65 6,33 z 5P0-e 5S 2-2 
/l602,9446 9 1,48 4,18 a 3F-y spo 4-5 
4592,6547 5 1,56 4,26 a 3F-y sFo 3-3 
4547 ,8505 4 3,54 6,26 a 1D-z 1F 0 2-3 

4531,152 8 1,48 4,22 a 3F-y spo 4-4 
4528,6175 18 2,18 4,91 a 5P-x •no 3-4 
4525,146 5 3,60 6,34 z opo_e ss 3-2 
4494,5669 12 2,20 4,95 a 5P-x 5D 0 2-3 
4489,7416 3 0,12 2,89 a 5D-z 7F0 0-1 

4484,225 4 3,60 6,36 z spo_g •n 3-4 
4482,2563 6 2,23 4,99 a 5P-x 5D 0 1-2 
4482,1720 4 0,11 2,87 a 5D-z 7F 0 1-2 
4476,0206 10 2,84 5,61 b 3P-x 3D 0 1-2 
4469,380 5 3,65 6,43 z spo_e sp 2-3 

4466,5542 12 2,83 .5,60 b 3P-x 3D 0 2-3 
4461,6544 8 0,09 2,86 a 5D-z 7F0 2-3 
4459,1213 10 2,18 4,95 a 5P-x 5D 0 3-3 
4454,3835 5 2,83 5,61 b 3 P-x 3D 0 2-2 
4447,7212 9 2,23 5,01 a 5P-x 5D 0 1-1 
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4443,1963 7 2,86 5,64 b ap_x ano 0-1 
4442,3428 12 2,20 4,99 a 5P-x 5D<> 2-2 
4433,221 3 3,65 6,44 z spo_e sp 2-1 
4430,6175 6 2,23 5,02 a sp_x sno 1-0 
4427,3118 10 0,05 2,85 a 51)-z 7po 3-4 
4422,5703 6 2,84 5,64 b ap_x ano 1-1 
4415,1250 20 1,61 4,42 a 3F-z 5C0 2-3 
4408,4'176 6 2,20 5,01 a 5P-x 5D 0 2-1 
4407,7130 5 2,18 4,99 a sp_x sno 3-2 
4404,7525 30 1,56 -1,37 a ap_z 5C0 3-4 
4390,9542 4 3,01 5,84 b ac-z a no 3-4 
4388,411 4 3,60 6,43 z spo_e sp 3-3 
4387,8959 4 3,07 5,89 c ap_y aso 1-1 
4383,5473 45 1,48 4,31 a ap_z 5C0 4-5 
4375,9318 9 0,00 2,83 a 5D-z 7F0 4-5 
4369,7745 7 3,05 .5.88 a 1C-z 1C0 4-4 
4367,5811 5 2,99 5,82 b ac-z 3H 0 4-5 
4352,7371 9 2,22 5,07 a sp_z sso 1-2 
4337,0484 10 1,56 4,42 a ap_z 5C0 3-3 
4327,098 3 3,54 6,41 a lD-y 1Do 2-2 
4325,7647 35 1,61 4,47 a 3F-z 3Cc 2-3 
4315,0872 10 2,20 5,07 a sp_z sso 2-2 
4309,3771 4 2,95 5,82 b 3C-z ano 5-6 
4307,9048 35 1,56 4,44 a 3F-z ace 3-4 
4299,2409 18 2,42 5,31 z 7D 0-e 7D 4-5 
4298,040 3 3,05 ."i,93 a 1C-x ace 4-5 
4294,1271 15 1,48 4,37 a ap_z 5C0 4-4 
4285,4453 3 3,23 6,12 b aH-y anc 6-6 
4282,4057 12 2,18 5,07 a sp_z sso 3-2 
!1271 '7634 3.1 1,48 4,39 a ap_z ace 4-5 
4271 ,1589 20 2,45 5,35 z 7D 0-e 7D 3-4 
4267,83 5 3,11 6,01 c ap_x ape 0-1 
4260,4794 35 2,40 .':i,:H z 7D 0-e 7D 5-5 
4250,7896 25 1,56 4,47 a ap_z ace 3-3 
4250,1248 25 2,47 5,38 Z 7D 0-e 7D 2-3 
4248,2275 4 3,07 5,98 c ap_x ape 1-2 
4247,433 12 3,37 6,29 z spo_e sc 4-5 
4245,2594 6 2,85 ;),77 b ap_z asc 0-1 
4238,821 10 3,40 6,31 z spo_e sc 3-4 
4235,9433 25 2,42 5,35 z 7D 0-e 7D 4-4 
4233,6089 18 2,48 ;),41 z 7D 0-e 7D 1-2 
4227,432 30 3,33 6,26 z spo_e sc 5-6 
4225,465 6 3,42 6,35 z spc_e sc 2-3 
4224,176 6 3,37 6,31 z spo_e 7F 4-5 
4222,2181 12 2,45 5,38 z 7D 0-e 7D 3-3 

4219,3641 12 3,57 6,51 alH-y ar 5-6 
4217,555 7 3,43 6,37 z spo_e sc 1-2 
4216,1854 8 0,00 2,94 a sn-z 7po 4-4 
4213,650 5 2,84 5,78 b ap_y apo 1-0 
4210,3497 15 2,48 S,42 z 7D 0-e 7D 1-1 

4208,615 3 3,39 (i ,::\4 z spo_e 7F 3-3 
4206,6985 3 0,05 :~ ,00 a 5D-z 7P 0 3-:l 
4203,9867 10 2,84 5,79 b 3P-y ape 1-2 
4202,0320 30 1,48 4,44 n 3F-z aco 4-4 
4199,0981 20 3,04 ;),99 a lC-z lHc 4-5 

4198,3098 20 2,40 .1,3.5 Z 7D 0-e 71) 5-4 
4196,214 4 3,39 6,35 z spo_e sc 3-3 
4195,337 ,') 3,33 6,29 z spo_e sc 5-!} 
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4191,4358 15 2,47 5,42 z 7D 0-e 7D 2-1 
4187 ,8015 20 2,42 5,38 Z 7D 0-e 7D 4-3 
4187,0436 20 2,45 5,41 Z 7D 0-e 7D 3-2 
4184,8941 10 2,83 5,79 b ap_y apo 2-2 
4181,7571 15 2,83 5,79 b ap_u sno 2-3 
4177,595 4 0,92 3,87 a 6F-z 3F0 4-4 
4176,572 7 3,37 6,34 z 5Fo-f 5F 4-5 
4175,6386 10 2,84 5,81 b 3P-u 5D0 1-2 
4174,9137 5 0,92 3,88 a 5F-z 3D0 4-3 
4158,798 5 3,43 6,40 z 5Fo-f 5F 1-2 
4157,791 8 3,42 6,41 z sFo-f 5F 2-3 
4156,8021 12 2,83 5,81 b ap_u sno 2-2 

4154,812 9 3,37 6,34 z 5F0-e 7G 4-5 
4154,5021 12 2,83 5,81 b ap_y apo 2-1 
4153,910 10 3,39 6,38 z sFo-f 5F :3-4 
4149,370 5 3,33 6,31 z 5F0-e 7G 5-6 
4147,6719 10 1,48 4,47 a 3F-z 3G0 4-3 

4143,8703 30 1,56 4,55 a 3F-y aFo 3-4 
4143,4174 15 3,05 6,03 a lG-y lGo 4~4 

4137,004 7 3,41 6,40 a lp_y lflo 1-2 
4134,6798 12 2,83 5,82 b 3P-w 3D0 2-3 
4132,903 8 2,84 5,84 b 3P-w 3D0 1-2 

4132,0603 25 1,61 4,61 a 3F-y aFo 2-:3 
4127,6113 7 2,86 5,86 b ap_w ano 0-1 
4121,8050 5 2,83 5,82 b 3P-x 3F0 2-3 
4118,5484 15 3,57 6,58 a lH-zlfo 5-6 
4109,8053 9 2,84 5,86 b 3P-w 3D0 1-1 

4107,4917 12 2,83 5,84 b 3P-u 5D0 2-1 
4098,187 4 3,24 6,26 z sno-j sn 3-3 
4085,324 4 3,24 6,27 z sno-e 7p 3-3 
4084,499 6 3,33 6,36 Z 5Fo-g 5fl 5-4 
4076,637 8 3,21 6,24 z sno-f sn 4-4 

4071,7399 40 1,61 4,65 a aF-y aFo 2-2 
4067 ,982 8 3,21 6,25 z sno-e 7p 4-4 
4066,979 6 2,83 5,87 b sp_1o 2-2 
4063,5963 45 1,56 4,61 a 3F-y aFo 3-3 
4062,4440 10 2,84 5,89 b sp_y aso 1-1 

4045,8147 60 1,48 4,55 a 3F-y aFo 4-4 
4044,6125 6 2,83 5,89 b ap_y aso 2-1 
4030,492 6 3,21 6,29 z 5D 0-e 5G 4-5 
4024,739 6 3,24 6,31 z 5D0-e 5G :3-4 
4021,8696 12 2,76 5,84 a 3G-z 3H0 :3-4 

4017,152 6 3,05 6,13 a 1G-v 3G0 4-5 
4014,534 10 3,57 6,66 a lH-ylHo 5-5 
4009,7154 10 2,22 5,31 a 5P-x spo 1-2 
4007,2735 6 2,76 5,84 a 3G-x 3F0 3-2 
4005,2440 25 1,56 4,65 a 3F-y aFo :3-2 

3998,0554 10 2,69 5,79 a 3G-u 5D0 5-4 
3997,3952 15 2,73 5,82 a 3G-z 3H0 4-5 
3986,172 5 3,25 6,36 a 3D-v 3F0 3-4 
3985,388 3 3,30 6,41 a 3fl-y lflo 2-2 
3983,9593 10 2,73 5,83 a 3G-x 3F0 4-3 

3981,7743 7 2,73 5,84 a 3G-z 3H0 4-4 
3977,7437 12 2,20 5,31 a 5P-x spo 2-2 
3971,3250 9 2,69 5,81 a 3G-x 3F0 :1-4 
3969,2595 30 1,48 4,61 a 3F-y aFo 4-3 
3967,4234 8 3,29 6,43 b 3H-u 3G0 4-3 
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3966,6304 10 2,73 5,87 a 3G-z 1G0 3-4 
3966,0645 10 1 ,61 4,73 a ap_y sno 2-3 
3963,109 6 3,28 6,41 = i>JJ"-f ·lf' 1-2 
3956,681 12 2,68 5,81 a aG-z ano 5-6 
3956,4574 9 3,23 6,37 b aH-u 3G0 6-5 
3952,606 8 2,68 5,82 a aG-z 3H 0 5-5 
3951,168 9 3,27 6,41 a an-y lno 1-2 
:3949,9558 10 2,18 5,31 a 5P-x spo 3-2 
3948,7778 '10 3,26 6,41 b aH-u aco 5-4 
3948,107 6 3,25 6,38 z sno-f sp 3-4 
:3942,4418 6 2,84 5,98 b ap_x apo 1-2 
3940,8797 5 0,96 4,11 a sp_y sno 3-4 
3935,8143 8 2,83 5,98 b ap_v spo 2-2 

3933,605 10 { 3,07 6,22 c ap_w apo 1-2 
3,26 6,41 z sno-t 5p 2-1 

3930,2981 25 0,09 3,24 a 5n-z sno 2-3 
3927,9216 30 0,11 3,26 a 5n-z sno 1-2 
3925,947 6 2,86 6,01 b ap_x apo 0-1 
3922,9134 25 0,05 3,21 a 5n-z sno 3-4 
3920,2601 20 0,12 3,28 a 5n-z sno 0-1 
3918,646 6 3,01 6,17 b aG-v 3G0 3-3 
3917 ,i834 8 0,99 4,16 a sp_y sno 2-3 
3916,733 6 3,23 6,40 b aH-6° 6-5 
3913,6339 4 2,28 5,44 a ap_w sno 2-3 
3907,9371 4 2,76 5,92 a aG-w 5G0 3-2 
3906,4814 8 0,11 3,28 a 5n-z sno 1-1 

3903,9011 5 2,99 6,16 b aG-y sno 4-4 
3902,9484 20 1,56 4,73 a ap_y sno 3-3 
3899,7086 30 0,09 .3,26 a 5n-z sno 2-2 
3898,012 10 1,01 4,19 a sp_y sno 1-2 
3897,895 8 2,69 .5,87 a SG-w sco 5-6 

3895,6579 25 0,11 3,29 a 5D-z 5D 0 1-0 
3893,3935 7 2,95 6,13 b 3G-v aco 5-5 
3891,929 5 3,41 6,60 a lp_zlpo 1-1 
3888,517 20 1,60 4,79 a ap_y ano 2-2 
3886,2839 40 0,05 3,24 a 5n-z sno 3..,--3 

3885,5165 5 2,42 5,61 a sp_x sno 1-2 
3878,663 8 2,44 5,63 a aH-y aco 4-3 
3878,5745 100 0,09 3,28 a 5n-z sno 2-1 
3878,0206 60 0,96 4,16 a 5F-y sno 3-3 
3873,7624 8 2,43 5,63 a an-y aco 5-4 
3872,5032 60 0,99 4,19 a sp_y sno 2-2 
3871,7513 4 2,95 6,14 b aG-y ano 5-5 
3869,5615 4 2,73 5,93 a 3G-x aco 4-5 
:3867 ,2184 7 3,02 6,22 c sp_w apo 2-2 
3865,5256 30 1,01 4,22 a sF-y sno 1-1 

3859,9132 300 0,00 3,21 a 5D-z snc 4-4 
3859,2143 10 2,40 5,61 a aH-y ace 6-5 
3856,373 50 0,05 3,26 a 5D-z 5nc 3-2 
3852,5752 6 2,18 5,39 a 5P-w 5D 0 3-4 
3850,8193 12 0,99 4,21 a sp_z apo 2-2 

:3849,9694 40 1,01 4,23 a sp_y sno 1-0 
3846,8023 8 3,25 6,48 a 3D-t 3D 0 3-3 
3845,1706 5 2,42 5,64 a 3P-x 3D 0 1-1 
3843,2596 8 3,05 6,27 a 1G-z 1F0 4-3 
3841,0499 80 1 ,61 4,83 a ap_y sno 2-1 
3840,4397 80 0,99 4,22 a sp_y sno 2-1 
3839,2584 7 3,05 6,27 a 1G-x 1G0 4-4 
3836,333 4 3,30 6,53 a 3n-t ano 2-2 
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3834,2244 100 0,96 4,19 a 6F-y •no 3-2 
3833,3103 5 2,56 5,79 b 3F-u r.no 4-4 
3827,8256 75 1,56 4,79 a aF-y ano 3-2 
3825,8834 200 0,91 4,16 a 5F-y sno 4-3 
3824,4455 50 0,00 3,24 a 5n-z sno 4-3 
3821,1807 10 3,27 6,51 b 3lf-y 3[0 5-6 
3820,4274 250 0,86 4,11 a sF-y sno 5-4 
3815,8430 100 1,48 4,73 a aF-y ano 4-3 
3812,9658 40 0,96 4,21 a 5F-z apo 3-2 
3808,7306 4 2,56 5,81 b 3F-x 3po 4-4 
3807 ,5392 7 2,22 5,47 a 5P-w sno 1-2 
3806,6992 10 3,25 6,53 b 3H-w 3H 0 5-5 
3805,3450 12 3,30 6,56 b 3lf-y 3[0 4-5 
3799,5498 50 0,96 4,22 a 5F-y r.po 3-4 
3798,5134 40 0,91 4,18 a 5F-y r,po 4-5 
3797,517 12 3,22 6.,50 b 3H-w 3H 0 6-6 
3795,0045 60 0,99 4,26 a 5F-y spo 2-3 
3794,340 8 2,45 5,72 a 3H-z 3f0 4-5 
3790,0943 12 0,99 4,26 a 5F-z 3po 2-1 
3787 ,8825 50 1,01 4,28 a 5F-y r.po 1-2 
3786,6781 8 1,01 4,29 a 5F-z 3po 1-0 
3786,176 4 2,83 6,10 b 3P-v ano 2-2 

3785,951 6 2,43 5,70 a 3lf-z 3Jo 5-6 
3779,446 4 2,56 5,84 b 3F-x 3po 4-3 
3776,4553 6 2,18 5,46 a 5P-w opo 3-4 
3774,8266 5 2,22 5,50 a 5P-w sno 1-1 
3767,1939 80 1,01 4,30 a 5F-y opo 1-1 

3765,5414 20 3,23 6,52 b 3lf-y 3[0 6-7 
3763,7910 100 0,99 4,28 a 5F-y r,po 2-2 
3760,5335 6 2,22 5,51 a sp_y sso 1-2 
3760,052 8 2,40 5,70 a ~H-z 3f0' 6-7 
3758,2350 150 0,96 4,26 a 5F-y r.po 3-3 

3753,6134 8 2,18 5,47 a 0P-w •no 3-2 
3749,4875 200 0,91 4,22 a 5F-y spo '•-4. 
3748,492 7 3,57 6,87 a 1H-v 3H 0 5-6 
3748,2639 60 0,11 3,41 a sn-z spo 1-2 
3746,929 6 3,01 6,31 z 7P0-j 7n 3-3 

3745,9013 40 0,12 3,43 a sn-z opo 0-1 
3745,5623 100 0,09 3,39 a sn-z opo 2-3 
3743,468 6 3,57 6,88 a 1ll-x 1H 0 5-!'i 
3743,3640 20 0,99 4,30 a "F-y spo 2-1 
3738,3078 10 3,27 6,58 b 3H-z 1JO 5-6 

3737,1333 150 0,05 3,36 a 5n-z 6F0 3-4 
3735,330 6 2,94 6,25 z 7po_e 7p 4-4 
3734,8659 300 0,86 4,18 a 5F-y spo 5-5 
3733,3191 40 0,11 3,43 a sn-z spo 1-1 
3732,399 10 2,20 5,51 a sp_y sso 2-2 

3727 ,6211 50 0,96 4,28 a 5F-y spo 3-2 
3726,925 6 3,04 6,37 z 7P0-e 7F 2-2 
3724,3796 8 2,28 5,60 a 3P-x 3no 2-3 
3722,5642 50 0,09 3,41 a sn-z spo 2-2 
3719,9367 250 0,00 3,33 a •n-z 6F0 4-!'i 

3716,448 12 2,94 6,27 z 7P 0-e 7P 4-3 
3709,2484 75 0,91 4,26 a 5F-y spo 4-3 
3707,9216 8 2,17 5,51 a sp_y sso 3-2 
3707 ,823 20 0,09 3,43 a •n-z 5F 0 2-1 
3707,049 8 3,00 6,34 :: 7P 0-e 7F 3-3 

454 



A., A I EH, eV E 8 , eV Transition J 

3705,5674 100 0,05 3,39 a sn-z spo 3-3 
3704,4635 10 2,69 6,03 a 3G-y 1Go 5-4 
3701,090 20 3;00 6,35 Z 7po_e 7p 3-4 
3695,054 8 2,59 5,94 b 3F-v spo 3-4 
3694,010 20 3,04 6,40 z 7po_e 7S 2-3 
3689,463 12 2,94 6,30 z 7po_j 7fl 4-4 
3687,4589 40 0,86 4,22 a 5F-y spo 5-4 
3686,003 15 2,94 6,31 z 7po_e 7p 4-5 
3684,1102 15 2,73 6,09 a 3G-v 3D 0 4-3 
3683,0562 10 0,05 3,41 a 5D-z spo 3-2 
3682,209 20 3,54 6,91 a 1D-w 1D" 2-2 
3679,9152 40 0,00 3,36 a 5D-z spo 4-4 
3678,8620 3 2,43 5,79 a ap_y apo 1-0 
3677,6309 12 2,75 6,11 a 3G-w apo 3-2 
3676,3135 6 2,56 5,93 b 3F-x 3G0 4-5 
3670,071 3 2,95 6,33 b 3G-x 3H 0 5-6 
3670,028 3 2,84 6,22 b 3P-w apo 1-2 
3669,5229 10 2,73 6,10 a 3G-w apo 4-3 
3659,521 8 2,45 5,84 a 3H-z 3H" 4-4 
3651,4699 20 2,76 6,15 a 3G-v 3G" 3-4 
3649,5090 12 2,69 6,08 a 3G-w apo 5-4 
3647,8439 100 0,91 4,31 a 5F-z 5G" 4-5 
3645,825 6 3,11 6,51 c 3P-u 3D 0 0-1 
3640,3918 15 2,73 6,13 a 3G-v aco 4-5 
3638,2998 12 2,76 6,16 a 3G-y 3Ho 3-4 
3634,334 6 2,95 6,35 ::. 7po_e 5G 4-3 
3631,4646 125 0,96 4,37 a 5F-z 5G" 3-4 
3631,096 7 2,83 6,24 z 5F"-j 7D 5-5 
3625,148 6 2,83 6,25 z 7F"-j 5D 5-4 
3623,1878 8 2,40 5,82 u 3H-z 3H 0 6-6 
3622,005 12 2,76 6,17 a 3G-v 3G" 3-3 
3621,4640 15 2,73 6,14 a 3G-y 3H" 4-5 
:1618,7694 125 0,99 4,42 a 5F-z 5G" 2-3 
3617,788 12 3,02 6,45 c 3P-u 3D 0 2-3 
3612,074 8 2,83 6,26 z 7F0-e 5G 5-6 
3610,162 20 2,81 6,24 z 7F"-e 7F 6-6 
3608,8609 100 1,01 4,45 a 5F-z 5G" 1-2 
3606,6821 20 2,69 ti ,12 a 3G-y aHo 5-6 
3605,458 15 2,73 6,16 a 3G-y 3Ho 4-4 
3603,2068 10 2,69 6,13 a 3G-v 3G" 5-5 
3594,636 3 2,85 6,30 z 7F"-j 7D 4-4 
3589,1063 8 0,86 4,31 a 5F-z 5G0 5-5 
3586,9861 30 0,99 4,45 a 5F-z 5G" 2-2 
3586,114 10 3,23 6,69 b 3H-t 3G0 6-5 
3585,7068 20 0,91 4,37 a 5F-z 5G" 4-4 

3585,3206 30 0,96 4,42 a 5F-z 5G" 3-3 
3584,6627 8 2,69 6,14 a 3G-y 3Ho 5-5 
3581,195 250 0,86 4,32 a 5F-z 5G0 5-6 
3571,996 6 2,83 6,31 z 7F"-e 7F 5-5 
3570,258 20 2,80 6,27 z 7po_e 7G 6-7 

3570,0996 100 0,91 4,39 a 5F-z 3G0 4-5 
3565,3807 60 0,96 4,44 a 5F-z 3G0 3-4 
3558,5170 30 0,99 4,47 a 5F-z 3G9 2-3 
3556,883 7 2,85 6,34 z7F"-j5F 4-.'l 
3554,929 40 2,83 6,32 z 7F"-e 7G 5-6 

3553,741 6 3,57 7 ,06 a 1H-v 1G" 5-4 
3542,078 '15 2,85 6,37 z 7F"-e 7G 3-4 
3541,086 15 2,85 6,35 z 7F0-e 7G 4-5 
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3540,118 3 2,86 6,37 z 7po_g 5D 3-4 
3536,557 15 2,88 6,38 z 7po_e 7G 2-3 
3533,202 10 2,89 6,39 z 7F0-e 7G 1-2 
3529,820 6 2,89 6,39 z 7po_e 7G 1-1 
3527,797 4 2,85 6,37 z 7F0-e 7G 4-4 
3526,1676 15 0,95 4,47 a sp_z aco 3-3 
3521,2630 25 0,91 4,44 a 5p_z aco 4-4 
3513,8196 30 0,86 4,39 a sp_z a(;.o 5-5 
3497,8420 40 0,11 3,65 a 5D-z spo 1-2 
3497,108 10 2,18 5,72 a 5P-w spo 3-3 
3495,2879 8 2,56 6,10 b 3F-w apo 4-3 
3490,5749 100 0,05 3,60 a 5D-z spo 3-3 
3485,3418 7 2,20 5,75 a sp_w spo 2-1 
3476,7036 40 0,12 3,68 a 5D-z spo 0-1 
3475,651 6 2,18 5,72 a 5P-w spo 3-2 
3475,4511 70 0,09 3,65 a 5D-z spo 2-2 
3471,3460 6 2,27 5,83 a 3P-u 5D 0 2-1 
3465,8621 60 0,11 3,68 a 5D-z spo 1-1 
3452,2760 10 0,96 4,55 a 5F-y apo 3-4 
3451,9166 10 2,22 5,81 a 5P-u 5D 0 1-2 
3450,3304 10 2,22 5,81 a sp_y apo 1-1 
3447,2797 8 2,20 5,79 a 5P-y apo 2-2 

3445,1508 20 2,20 5,79· a 5P-u 5D 0 2-3 
3443,8775 50 0,09 3,68 a 5D-z spo 2-1 
3440,9899 75 0,05 3,65 a 5D-z spo 3-2 
3440,6069 150 0,00 3,60 a 5D-z spo 4-3 
3428,1948 8 2,20 5,81 a 5P-u 5D 0 2-2 

3427,1213 20 2,18 5,79 a 5P-u 5Do 3-4 
3424,2861 10 2,18 5,79 a 5P-u 5Dc 3-3 
3422,6583 7 2,22 5,84 a 5P-w 3D 0 1-2 
3418,512 10 2,22 5,84 a 5P-u 5D 0 1-0 
3417,8428 12 2,22 5,84 a 5P-u 5D 0 1-1 

3413,1339 15 2,20 5,82 a 5P-w 3D 0 2-3 
3407,4611 20 2,18 5,81 a 5P-x apo 3-4 
3406,8021 6 2,22 5,86 a 5P-w 3D 0 1-1 
3404,3557 6 2,20 5,83 a 5P-x apo 2-3 
3402,262 5 3,23 6,88 b 3H-v 3H 0 6-6 

3401,5200 6 0,91 4,56 a sp_y spo 4-3 
3399,3356 15 2,20 5,84 a 5P-w 3D 0 2-2 
3396,9774 4 0,96 4,60 a 5F-y spo 3-2 
3394,5854 5 2,20 5,84 a 5P-u 3D 0 2-1 
3392,6540 15 2,18 5,82 a 5P-w 3D 0 3-3 

3392,3058 8 2,20 5,85 a 5P-x apo 2-2 
3383,9808 8 2,18 5,83 a 5P-x apo 3-3 
3380,1117 8 2,76 6,42 a 3G-u 3G0 3-3 
3379,0206 6 2,17 5,83 a 5P-w 3D 0 3-2 
3378,685 6 2,69 6,36 a 3G-v apo 5-4 

3370,7852 10 2,69 6,37 a 3G-u 3G0 5-:) 
3369,549 8 2,73 6,41 a 3G-u 3G0 4-4 
3355,2287 6 3,30 7,00 b 3H-u 3H 0 4-4 
3347,9271 6 2,28 5,98 a ap_1J spo 2-2 
3341,905 5 2,68 6,38 a 3G-6° 5-5 

3340,5666 6 2,28 5,98 a ap_x ape 2-2 
3337,6664 6 2,69 6,41 a 3G-u 3G0 5-4 
3335,7699 4 2,84 6,56 b 3P-v apo 1-2 
3334,2201 4 2,43 6,14 a 3H-y aHo 5-5 
3331,613 4 2,43 6,15 a 3H-v 3G0 5-4 
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3328,8667 5 3,26 6,99 b 3H-u 3H 0 5-5 
3325,462 4 2,45 6,17 a 3H-v 3G0 4-3 
3324,5385 4 2,40 6,13 a 3H-v sco 6-5 
3323,7375 7 2,82 6,56 b ap_v apo 2-2 
3322,477 5 2,94 6,67 z7po_g7D 4-5 

3317,121 4 2,28 6,01 a ap_;x apo 2-1 
3314,7420 7 3,30 7,04 a an-u apo 2-3 
3310,342 4 2,95 6,68 b 3G-t aco 5-5 
3306,498 6 2,27 6,00 a 3P-u 5D 0 2-2 
3306,354 20 2,22 5,97 a 5P-v spo 1-2 

3305,9719 20 2,20 5,94 a 5P-v spo 2-3 
3298,1331 6 2,22 5,98 a 5P-v spo 1-2 
3292,5910 8 2,22 5,98 a 5P-v spo 1-1 
3292,023 8 3,25 7 ,02 a an-u spo 3-4 
3290,9899 5 2,22 5,98 a 5P-x apo 1-2 

3286,7541 20 2,18 5,94 a 5P-v spo 3-3 
3284,5888 5 2,20 5,97 a 5P-v spo 2__..:2 
3280,2613 8 3,30 7 ,08 b 3fl-x 3Jo 4-5 
3278,734 4 2,42 6,20 a 3P-w apo 1-1 
3276,4713 4 2,20 5,98 a 5P-v spo 2-2 

3271,0014 15 2,20 5,98 a 5P-v spo 2-1 
3268,236 5 2,22 6,01 a 5P-x apo 1-1 
3265,6182 15 2,18 5,97 a 5P-v spo 3-2 
3265,0473 8 0,09 3,89 a 5D-z 3D 0 2-3 
3259,994 6 2,45 6,24 Z 7Do-j 5D 3-4 

3257,5940 8 2,18 5,98 a 5P-v spo 3-2 
3254,3628 10 3,27 7,08 b 3H-x 3JO 5-6 
3253,602 4 3,25 7 ,06 a 3D-v 1G0 3-4 
3251,235 8 2,20 6,00 a 5P-w 3G0 2-3 
3248,206 10 2,45 6,26 z7Do-f sn 3-3 

3246,962 6 2,20 6,01 a 5P-x spo 2-1 
3246,005 8 0,11 3,93 a 5D-z 3D 0 1-2 
3244,190 5 2,42 6,24 z 7Do-j7D 4-5 
3239,436 15 2,42 6,24 Z 7Do-j 5D 4-4 
3236,2231 8 0,05 3,88 a 5D-z apo 3-4 
3234,6138 7 0,05 3,89 a 5D-z 3D 0 3-3 
3233,971 12 2,42 6,25 Z 7Do-e 7p 4-4 
3233,054 8 3,24 7 ,07 b 3H-x 3JO 6-7 
3230,967 10 2,45 6,29 z7Do-f 5D 3-2 
3230,211 6 2,47 6,31 Z 7Do-e 7p 2-2 

3228,254 5 2,47 6,31 z7Do-f 5D 2-1 
3227 ,798 15 2,42 6,26 z7Do-j 5D 4-3 
3225,789 20 2,40 6,23 z7Do-;-e 7p 5-6 
3222,069 20 2,40 6,24 z 7Do-j7D 5-5 
3219,581 12 2,45 6,30 z7Do-f 1D 3-4 

3217,380 10 2,40 6,24 z7Do-f 5D 5-4 
3215,940 12 2,47 6,33 z 7Do-f 7D 2-2 
3214,3964 8 0,09 3,95 a 5D-z apo 2-3 

3214,040 20 { 2,;45 6,31 z 7Do-f 7D 3-3 
3,36 7,22 z spo_g 5G 4-5 

3211,992 10 2,40 6,25 z 7D0 -e 7P 5-4 

3210,834 10 2,47 6,33 z 1Do-j7D 2-1 
3210,236 8 2,42 6,29 z 7D 0-e 5G 4-5 

3209,297 12 { 2,81 6,67 z 7Fo-g 1D 6-5 
3,42 7,28 z spo_g sc 2-3 

3208,475 3,43 7 ,29 z spo_g 5G 1-2 
3205,400 15 2,48 6,35 z 7D 0-e 7F 1-1 
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3200,475 15 2,47 6,34 z 7D 0-e 7F 2-3 
3199,525 15 2,42 6,30 z7Do-f7D 4-4 
3196,997 20 0,05 3,92 a 5D-z 3D 0 3-2 
3196,930 20 2,42 6,30 z 7Do-e 7p 4-5 
3193,314 8 2,47 6,35 z 7D 9 -e 5G 2-3 
3193,2268 10 0,00 3,88 a sn-z 3po 4-4 
3192,802 8 2,48 6,36 z 7DO-e 7p 1-2 
3191,6599 7 0,00 3,89 a 5D-z 3D 0 4-3 
3188,821 7 2,48 6,37 z 7D 9-e 5G 1-2 
3188,571 4 2,40 6,29 z 7D 0-e 5G 5-5 
3184,8955 7 0,05 3,95 a 5D-z apo 3-3 
3182,9798 4 2,20 6,09 a 5P-v 3D 0 2-3 
3180,7562 5 0,09 3,99 a 5D-z apo 2-2 
3180,226 20 2,45 6,35 Z 7Do~e 7p 3-4 
3178,015 10 2,40 6,30 z7DO-f 7D 5-4 
3175,447 12 2,40 6,31 z 7D 0-e 7p 5-5 
3166,438 6 2,56 6,48 b 3F-t 3D 0 4-3 
3165,861 4 2,45 6,37 z 7D 0-e 7G 3-4 
3161,949 8 2,40 6,31 z 7D 0-e 7G 5-6 
3160,658 10 2,42 6,35 z 7D 0-e 7F 4-4 
3157,887 6 2,47 6,40 z 7D 0-e 7S 2-3 
3157,040 8 2,42 6,35 z 7D 0-e 7G 4-5 
3156,274 5 3,24 7,17 z 5D 0-i 5D 3-3 
3153,206 5 2,45 6,38 z7Do-f 5p 3-4 
3151,351 10 2,73 6,66 a 3G-y IHo 1-5 
3144,495 6 2,47 6,41 Z 7Do-f 5p 2-2 
3143,9896 8 3,21 7,15 z 5D 0-i 5D 4-4 
3142,453 6 2,45 6,40 z 7D 0-e 7S 3-3 
3140,391 5 3,24 7,19 z 5D 0-i 5D 3-2 
:3134,1115 10 0,95 4,91 a 5F-x 5D 0 3-4 
3129,3349 5 1,49 5,44 a 3F-w 5D 0 4-3 
3126,175 8 
3125,654 15 l 0,99 4,95 a 5F-x 5Do 2-3 

2,40 6,36 z 7D 0 -e 7G 5-4 
3120,4364 6 2,45 6,43 a 3H-u 3G0 4-3 
3119,4956 6 2,43 6,41 a 3H-u 3G0 5-4 
3116,6337 12 1,01 4,99 a sp_xsno 1-2 
3100,6667 20 0,96 4,95 a 5F-x 5Do 3-3 
3100,3054 20 0,99 4,99 a 5F-x 5D 0 2-2 
3099,9695 15 0,91 4,91 a 5F-x 5D 0 4-4 
3099,8968 20 1 ,01 5,01 a 5F-x 5Do 1-1 

3098,192 6 2,69 6,69 a 3G-t 3G0 5-5 
3091,5786 20 1,01 5,02 a 5F-x 5D 0 1-0 
:1083,7430 20 0,99 5,01 a 5F-x 5D 0 2-1 
3078,018 4 0,96 4,98 a 5F-y 7D 0 3-3 
3075,7214 25 0,96 4,99 a 5F-x 5D 0 3-2 

3068,1749 8 1,61 5,65 a 3F-x 3D 0 2-1 
3067 ,2457 30 0,9'1 4,95 a 5F-x 5D 0 4-3 
3067,1196 8 1,61 5,65 a 3F-y aGo 2-3 
:1059 ,087'1 100 0,05 4,11 a 5D-y 5D 0 3-4 
3057,4471 40 0,86 4,91 a 5F-x 5D 0 5-4 

3055,2638 12 1,56 5,62 a 3F-x 3D 0 3-2 
3053,070 5 2,42 6,49 a 3P-u 8D 0 1-2 
3047,6060 100 0,09 4,16 a 5D-y 5D 9 2-3 
3045,078 5 0,91 4,98 a •F-y 7po 4-3 
3042,6667 15 0,99 5,06 a 5F-x spo 2-3 

3042,0215 15 1,01 5,08 a 5F-x 5F0 1-2 
3041,7401 15 0,96 5,03 a 5F-x spo 3-4 
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3041,6396 10 1,56 5,62 a ap_y aGo 3-4 
3040,4281 15 0,91 4,99 a 5P-x spo 4-5 
3037,3901 80 0,11 4,19 a sn-y sno 1-2 
3031,639 15 1,01 5,10 a sp_x spo 1-1 
3031,215 12 2,45 6,54 a 3H-w 3H0 4-4 
3030,1494 15 2,43 6,53 a 3H-w 3H0 5-5 
3026,4637 15 0,99 5,08 a 0P-x 5P0 2-2 
3025,8442 50 0,12 4,22 a sn-y sno 0-1 
3025,638 15 2,40 6,50 a 3H-w 3H0 6-6 
3024,0337 15 0,11 4,21 a sn-z apo 1-2 
3021,0743 150 0,05 4,16 a sn-y sno 3-3 
3020,6405 200 0,00 4,11 a sn-y sno 4-4 
3020,4918 100 0,09 4,19 a sn-y 5D9 2-2 
3018,9848 15 0,96 5,06 a sp_x spo 3-3 
3017,6288 15 0,11 4,22 a sn-y sno 1-1 
3016,185 12 0,99 5,10 a sp_x spo 2-1 
3011,482 7 2,76 6,87 a 3G-v 3H0 3-4 
3009,5707 25 0,91 5,03 a sp_x spo 4-4 

3008,1399 60 0,11 4,23 a sn-y sno 1-0 
3007,1469 8 1,48 5,60 a 3P-x 3D 0 4-3 
3003,0323 10 0,96 5,08 a sp_x spo 3-2 
3000,9489 100 0,09 4,22 a sn-y sno 2-1 
3000,4527 8 1,48 5,61 a ap_y aGo 4-5 

2999,5125 30 0,86 4,99 a 5P-x spo 5-fl 
2994,4281 100 0,05 4,19 a sn-y sno 3-2 
2994,385 5 2,42 6,56 a ap_v apo 1-2 
2991 ,637 5 
2990,3933 6 2,73 6,87 a aG-v aso 4.-5 

2987,2923 10 0,91 5,06 a sp_x spo 4-3 
2986,4569 3 0,11 1,26 a sn-z apo 1-1 
2984,785 10 0,86 5,01 a SP-y 7po 5-4 
2983,5714 125 0,00 4,16 a sn-y sno 4-:~ 
2981 ,854 6 2,18 6,34 a sp_t 5D 0 3-4 
2981.4459 20 0,05 4,21 a SJJ-z apo 3-2 
2980;539 5 2,76 6,92 a 3G--w lpo 3-3 
2976,131 5 2,28 6,45 a 3P-u 3D 0 2-::l 
2973,2368 60 0,05 4,22 a&D-y spo 3-4 
2973,1336 60 O,O!J 4,26 a 5D-y spo 2-:~ 

2972,279 3 2,20 6,36 a 5P-t 5Da 2-:3 
2970,106 40 0,11 4,28 a SJJ-y spa 1-2 
2969,4759 10 0,86 5,03 a sp_x spa .5-4 
2969,3606 5 0,11 4,28 a sn-z ape 1-0 
2966,8997 125 0,00 4,18 a 5D-y spo 4-5 

2965,2561 20 0,12 4,30 a sn-y spa 0-1 
2959,9929 10 2,69 6,88 a 3G-v 3Ha 5-6 
2959,682 5 2,81 7,00 z 7P0 -1 6 " -;) 

2957,3660 30 0,11 4,30 a 5D-y spa 1-1 
2954,6543 5 2,28 6,48 a 3P-t 3D 0 2-3 

2953,9411 50 0,09 4,28 a 51J-y spo 2-2 
2953,486 5 2,76 6,95 a 3G-s 3G0 3-3 
2950,243 20 2,17 6,37 a op_5o ::l-:1 
2947,8773 60 0,05 4,26 a 51J-y spo 3-3 
2941,3438 15 0,09 4,30 a 51J-y spo 2-1 

2937,811 10 2,20 6,41 a sp_7o 2-2 
2936,9049 60 0,00 4,22 a 51J-y spo 4-4 
2929,121 6 3,31 7 ,54 b 3H-t 3H0 4-4 
2929,0085 25 0,05 4,28 a 51J-y spo 0-2 
2923,852 7 2,69 6,93 a 3G-s 3G0 5-5 
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2920,6915 5 2,48 6,72 a 3P-t 5po 0-1 
2918,023 10 3,24 7,48 b 3H-t 3H0 6-6 
2912,1589 20 0,00 4,26 a sn-y 5po 4-3 
2907,520 5 2,73 6,99 a 3e-u 3H0 4-5 
2901,915 5 2,40 6,67 z 7Do-g7D 5-5 
2901,3820 5 1,56 5,82 a 3F-w 3D 0 3-3 
2898,355 5 
2895,036 8 1,56 5,84 a 3F-x apo 3-3 
2894,5055 10 2,28 6,56 a ap_v apo 2-2 
2887,807 5 2,68 6,98 a 3e-u 3H0 5-6 
2877,3021 8 1,48 5,79 a 3F-u 5Do 4-4 
2875,3034 5 1,48 5,79 a 3F-u 5D 0 4-3 
2874,173 10 0,00 4,31 a SD-z 5eo 4-5 
2872,3346 7 0,96 5,27 a 5F-x 5po 3-~~ 
2869,3083 '10 0,05 4,37 a 5D-z 5eo 3-4 
2866,6264 7 0,99 5,31 a 5F-x spo 2-2 
2863,8644 8 0,09 4,42 a 5D-z sea 2-:3 
2863,4311 8 1,48 5,81 a 3F-x apo 4-4 
2858,8970 5 0,11 4,45 a sn-z sea 1-2 
2851,7979 15 1,01 5,35 a 5F-y sea 1-2 
2845,5959 8 0.,95 5,31 a sF-x 5po 3-2 
2843,9775 20 0,99 5,35 a sF-y 5eo 2-3 
2843,6314 10 0.,91 5,27 a SF-x spa 4-:-l 
2840,4229 6 0,05 4,42 a SD-z 5eo 3-3 
2838,1205 10 0,99 5,35 a 5F-y 5eo 2-2 
2835,4574 6 0,00 4,37 a 5D-z sea 4-4 
2832,4364 25 0.,96 5,33 a sF-y sea 3-4 
2828,8094 7 0,99 5,37 a 5F-z sHo 2-3 
2827 ,8931 5 O,Q5 4,43 a 5D-z 3e 0 3-4 
2825,687 6 0,00. 4,39 a SD-z 3e 0 4-5 
2825,557 20. 0,96 5,34 a 5F-z sHo 3-4 
2823,2767 20 0,96 5,35 a sF-y sea 3-:3 
2817,5047 6 0,96 5,35 a 5F-y 5eo 3-2 
2813,2877 30 0,91 5,32 a sp_y 5eo 4-5 
2806,985 20 0,91 5,33 a sp_z 5H 0 4-5 
2804,5212 20 0,91 5,33 a 5F-y sea 4-4 
2797,7765 15 0,91 5,34 a 5F-z 5H 0 4-4 
2788,105 30 0,86 5,30 a SF-y 5eo 5-6 
2787 ,933l 5 1,49 5,93 a 3F-x aeo 4-5 
2778,2214 20 0,86 5,32 a 5F-y 5eo 5-5 

2772,1107 20 0,09 4,56 a sn-y spa 2-3 
2769,2985 6 2,41 6,88 a 3H-v 3H0 6-6 
2767,5232 20 0,91 5,39 a 5F-w 5D 0 4-4 
2763,108 4 0,99 5,47 a SF-w 5F 0 2-3 
2762,0275 15 0,96 5,44 a SF-w sno 3-3 

2761 ,785 18 2,42 6,90 a ap_wiDo 1-2 
2759,817 5 1,01 5,50 a SF-w spa 1-1 
2757,3170 10 1,01 5,50 a 5F-w sno 1-1 
2756,3295 20 0,11 4,61 a sn-y spa 1-2 
2756,2677 20 0,05 4,55 a sn-y apo 3-4 

2750,878 5 2,17 6,68 a sP-10° 3-3 
2750,1415 25 0,05 4,56 a sn-y spa 3-:3 
2746,982 20 0,87 5,38 a sp_z sHo 5-6 
2744,5287 8 0,99 5,50 a 5F-w 5D 0 2-1 
2744,0691 10 0,12 4,64 a 5D-y 5po 0-1 
2742,4064 30 0,09 4,61 a sn-y spa 2-2 
2742,2554 20 0,95 5,47 a sF-w sno 3-2 
2737,3108 20 0,11 4,64 a 5D-y spa 1-1 
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2735,614 8 2,20 6,73 a 5P-t spo 2--1 
2735,4762 8 0,91 5,44 a 5F-w 5D 0 4-3 
2733,5816 15 0,86 5,39 a 5F-w 5D 0 5-4 
2728,0212 5 0,91 5,45 a 5F-w spo 4-4 
2726,054 6 1,01 5,58 a 5F-v 5D 0 1-0 
2724,9542 10 0,95 5,50 a 5F-v 5D 0 3-4 
2723,5786 15 0,09 4,64 a 5D-y spo 2-1 
2720,9035 40 0,05 4,61 a 5D-y spo 3-2 
2719,025 60 { 0,00 4,56 a 5D-y spo 4-3 

2,59 7,15 b 3F-t apo 3-3 
2718,4365 6 0,99 5,55 a 5F-v 5D 0 2-1 
2711,6560 4 0,91 5,48 a 5F-w spo 4-5 
2707 ,507 20 
2706,5829 8 0,96 5,53 a 5F-v 5D 0 3-2 
2699,1075 6 0,91 5,50 a 5F-v 5D 0 4-4 
2696,284 5 2,41 7 ,00 z 7D6-1 5-5 
2694,538 5 2,39 6,99 z 7D 0-2 5-4 
2689,2130 8 0,91 5,52 a 5F-v 5D 0 4-3 
2679,0626 10 0,86 5,48 a 5F-w spo 5-5 
2666,8133 8 0,86 5,50 a 5F-v 5Do 5-4 
2647,5588 5 0,05 4,73 a 5D-y ano 3-3 
2644,000 8 1 ,01 5,70 a 5F-x 5G0 1-2 
2641 ,6468 4 0,91 5,60 a 5F-x 3D 0 4-3 
2635,8100 8 0,99 5,69 a 5F-x 5G0 2-3 
2632,2382 4 0,99 5,70 a 5F-x 5G0 2-2 
2629,587 5 0,12 4,83 a 5D-y ano 0-1 
2623,532 5 0,96 5,68 a 5F-x 5G0 3-4 
2618,0191 5 0,96 5,69 a 5F-x 5G0 :3-3 
2606,8286 6 0,91 5,66 a 5F-x 5G0 4-5 
2605,6578 6 0,86 5,61 a sF-y aco 5-5 
2599,570 6 0,91 5,68 a 5F-x 5G0 4-!1 
2587 ,999 8 
2584,5370 8 0,86 5,65 a 5F-x 5G0 5-6 
2582,299 6 
2569,601 6 0,86 5,68 a 5F-x 5G0 .J-4 
2553,193 7 
2551,094 8 
2549,6142 10 0,05 4,91 a 5D-x 5D 0 3-4 
2545,9795 10 0,09 4,95 a 5D-x 5Do 2-a 
2543,920 6 2,60 7,46 b 3F-r 3Go 3-11 
2542,101 6 2,61 7,48 b 3F-r 3G0 2-:{ 
2540,9734 10 0,11 4,99 a 5D-x 5D 0 1-2 
2539,3576 7 0,91 5,79 a 5F-u 5Do 4-3 

2535,6086 8 0,12 5,01 a 5D-x 5D 0 0-1 
2529,1361 10 0,09 4,99 a 5D-x 5D 0 2-2 
2527,4358 15 0,05 4,95 a 5D-x 5D 0 3-3 
2527,16 5 
2525,022 7 

2524,2939 8 0,11 5,02 a 5D-x 5D 0 1-0 
2523,658 6 
2523,11 5 
2522,8505 40 0,00 4,91 a 5D-x 5D 0 4-4 
2522,488 6 0,91 5,82 a 5F-z 3H 0 4-5 

2521 ,9197 7 0,91 5,83 a 5F-w 3D 0 4-3 
2519,6305 10 1 ,01 5,92 a 5F-w 5G0 1-2 
2518,1029 12 0,09 5,01 a 5D-x 5D 0 2-1 
2517,659 8 0,99 5,91 a 5F-w 5G0 2-3 
2512,363 5 0,05 4,98 a 5D-y 1po 3-3 
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2510,8362 15 0,05 4,99 a 5D-x 5D 0 3-2 
2507 ,899 6 0,95 5,89 a 6F-w 6G0 3-4 
2505,485 5 
2501,1332 20 0,00 4,95 a 5D-x 5D 0 4-3 
2498,895 10 0,05 5,01 a 5fl-y7po 3-4 
2496,5343 6 0,91 5,87 a 6F-w 5G0 4-5 
2493,999 6 0,95 5,92 a 6F-x 3G0 3-4 
2491,984 8 2,56 7,53 b 3F-t 3H 0 4-4 
2491,1562 20 0,11 5,08 a 5D-x 6F 0 1-2 
2490,6454 30 0,09 5,06 a 6D-x 6FP 2-3 
2489,751 15 0,12 5,10 a 5D-x 5F0 0-1 
2488,950 6 2,56 7,54 b 3F-q 3Go 4-3 
2488,1437 40 0,05 5,03 a 5D-x 6F0 3-4 
2487,064 12 1,01 5,99 a 5F-v 5F 0 1-1 
2486,693 10 0,95 5,94 a 6F-v 6F0 3-4 
2486,371 10 0,00 4,96 a 6fl-y 7pG 4-3 
2485,985 10 0,91 5,89 a 6F-w 6G0 4-4 
2484,187 15 0,11 5,10 a 5D-x 5F 0 1-1 
2483,531 10 0,99 5,98 a 5F-v 5F0 2-2 
2483,2718 60 0,00 4,99 a 6D-x 6F0 4-5 

2479,7774 20 0,09 5,08 a 6D-x 5F 0 2-2 
2479,4813 6 0,99 5,99 a 6F-x 3P 0 2-2 
2474,8151 8 0,95 5,96 a 6F-v 6F 0 3-3 
2472,909 12 0,05 5,06 a 6D-x 5F 0 3-3 
2472,8962 5 0,09 5,10 a 5D-x 5F 0 2-1 

2465,150 6 0,92 5,94 a 6F-v 5F 0 4-4 
2463,728 6 0,96 5,99 a 5F-x apo 3-2 
2462,6483 10 0,00 5,03 a 5D-x 6F 0 4-4 
2457 ,5980 6 0,86 5,90 a 6F-v 5F 0 5-5 
2454,706 6 2,58 7,43 b 3F-r 3G0 4-5 

2445,210 6 0,87 5,92 a 6F-x 3G0 5-4 
2443,8728 20 0,87 5,93 a 5F-x 3G0 5-5 
2442,567 20 2,43 7 ,50 a 3H-t 3H 0 5-5 
2440,107 15 2,46 7 ,53 a 3H-t 3H 0 4-4 
2439,744 25 2,41 7,48 a 3H-t 3H 0 6-6 

2436,344 10 
2431,025 20 
2389,9732 25 0,09 5,27 a sn-x spo 2-3 
2374,5192 10 0,12 5,34 a 6D-x 5P 0 0-1 
2373,618 20 0,05 5,27 a 5D-x 5P 0 3-3 

2371,4313 15 0,09 5,31 a 6D-x 6P 0 2-2 
2369,4567 8 0,11 5,34 a 6D-x 5P 0 1-1 
2350,408 5 0,00 5,27 a 6D-x 5P 0 4-3 
2320,3585 40 0,05 5,39 a 6D-w 5D 0 3-4 
2313,1048 40 0,09 5,44 a 5D-w 5D 0 2-3 

2308,9999 30 0,11 5,47 a 5D-w 5D0 1-2 
2304,627 5 0,99 6,37 a 5F-t 5D 0 2-3 
2303,5815 20 0,11 5,49 a 5D-w 6F 0 1-2 
·2303,422 15 0,12 5,50 a 5D-w 6F0 0-1 
2301,6849 20 0,12 5,50 a •n-w 6D0 0-1 

2301 ,173 6 
2300,139 30 0,09 5,47 a 5D-w 6F 0 2-3 
2299,2209 25 0,09 5,47 a 5D-w 5D 0 2-2 
2298,662 6 0,11 5,50 a 5D-w spo 1-1 

2298,1699 10 0,00 5,39 a 6D-w 6D0 4-4 

2297,7877 35 0,05 5,44 a 6D-w 5D 0 3-3 
2296,9279 15 0,11 5,50 a5D-w 6D 0 1-1 
2294,4Qf, 25 0,11 5,51 a5D-w 5D0 1-0 
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2293,8482 25 0,09 5,49 a 6D-w 5F 0 2-2 
2292,5249 30 0,05 5,45 a 6D-w 6F0 3-4 
.2291,120 15 0,99 6,40 a 6F-u 5F 0 2-3 
2290,545 9 0,99 6,40 a 6F-t 5D 0 2-2 
2289,031 10 1,01 6,43 a 5F-u r,Fo 1-2 
2287 ,630 15 0,91 6,33 a 6F-t 5D 0 4-4 
2287,2505 30 0,09 5,50 a 6D-w 5D 0 2-1 
2284,0864 40 0,05 5,47 a 5D-w sno 3-2 
2283,6557 12 0,11 5,53 a 5fl-v sno 1-2 
2283,3045 9 0,12 5,55 a 5D-v 5D 0 0-1 
2283,079 9 1,01 6,44 a 6F-t 5D 0 1-0 
2280,222 8 0,99 6,43 a 6F-u 5F 0 2-2 
2279,924 10 0,09 5,52 a 5D-v 5D 0 2-3 
2277 ,672 12 0,95 6,40 a 5F-u 5Fo 3-3 
2277 ,096 9 0,95 6,40 a 5F-t 5D 0 3-2 
2276,0263 12 0,00 5,44 a oD-w sno 4-3 
2275,187 6 0,11 5,55 a 6D-v 5D 0 1-0 
2274,088 9 0~99 6,44 a 5F-u sFo 2-1 
2272,816 8 0,91 6,37 a 5F-t 5D 0 4-3 
2272,0703 15 0,05 5,50 a 6D-v 5D 0 3-4 
2271,778 40 0,91 6,37 a 6F-u 5F 0 4-4 
2270,8628 18 0,00 5,48 a 5D-w sFo 4-4 

2269,0990 18 0,09 5,55 a 6D-v 5D 0 2-1 
. 2267,466 15 0,86 6,32 a 6F-u 5F 0 5-5 

2267,080 9 0,05 5,51 a ~'>D-y s$o 3-2 
2266,903 10 0,95 6,43 a 5F-u 6F0 3-2 
2265,0546 20 0,05 5,52 a 5D-v 5D 0 3-3 

2264,390 45 0,86 6,34 a 5F-t 5D 0 5-4 
2263,474 6 0,00 5,47 a 5D-w 5F 0 4-3 
2259,5109 15 0,00 5,48 a Sfl-w 5Fo 4-5 
2255,859 45 0,91 6,41 a 5F-u 5P 0 4-3 
2251,8749 12 0,11 5,61 a 5D-x 3D 0 1-2 

2250,7911 10 0,00 5,50 a 5fl-v 5fl 0 4-4 
2248,857 25 0,86 6,37 a 5F-u 5po 5-4 
2245,6536 15 0,09 5,60 a 5D-x 3D 0 2-3 
2242,579 15 0,09 5,61 a 5D-x 3D 0 2-2 
2231,2138 15 0,05 5,60 a 5D-x 3D 0 3-3 

2229,0735 5 0,09 5,65 a 5fl-x3Do 2-1 
2228,1722 10 0,05 5,61 a 5D-x 3D 0 3-2 
2222,763 7 1,49 7,06 a 3F-v 1G0 4-4 
2211,2364 7 0,09 5,69 a 5D-x 5G0 2-3 
2210,6894 9 0,00 5,60 a 6D-x 3D 0 4-3 

2207 ,0692 6 0,00 5,61 a 5D-y 3G" 4-5 
2200,722 15 0,11 5,74 a 5D-w 5P 0 1-2 
2200,370 10 0,12 5,75 a 5D-w opo 0-1 
2196,0428 50 0,11 5,75 a 5D-w spo 1-1 
2191,838 60 0,09 5,74 a 6D-w 5P 0 2-2 

2191,2052 10 0,12 5,78 a 6D-z 3S 0 0-1 
2187,1950 40 0,09 5,75 a 6D-w 5P 0 2-1 
2186,485 40 0,05 5,72 a 6D-w spo 3-3 
2178,090 35 0,05 5,74 a 5D-w 6P 0 3-2 
2176,8414 6 0,12 5,81 a 5D-y 3po 0-1 

2173,2146 8 0,11 5,81 a 5D-u sno 1-2 
2172,581 6 0,11 5,81 a sn-y 3po 1-1 
2171,2976 40 0,09 5,79 a sn-u sno 2-3 
2166,773 100 0,00 5,72 a 5D-w 5P 0 4-3 
2165,860 20 
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2164,547 7 0,09 5,81 a 6n-u 5D 0 2-2 
2163,8633 6 0,12 5,85 a •n-u •no 0-1 
2163,368 10 
2161,5802 5 0,11 5,84 a 5n-w ano 1-2 
2158,49 6 
2157,795 5 0,05 5,79 a sn-u sno 3-3 
2153,0075 5 0,09 5,84 a •n-w ano 2-2 
2119,125 5 0,05 5,89 a •n-w •co 3-4 
2115,1697 20 0,09 5,94 a 6n-v spo 2-3 
2114,488 25 0,11 5,97 a sn-v 5po 1-2 
2113,08 20 0,86 6,73 a 5F-t aco 5-4 
2112,966 25 0,12 5,98 a 6n-v opo 0-1 
2111 ,274 20 
2110,233 30 0,12 5,99 a sn-v opo 0-1 
2109,861 25 
2108,959 30 0,11 5,98 a •n-v 5P0 1-1 
2108,302 12 0,11 5,98 a sn-x apo 1-2 
2108,139 12 0,00 5,87 a 5n-w 5C0 4-5 
2106,380 25 0,09 5,97 a sn-v opo 2-2 
2106,260 20 0,11 5,99 a sn-v spo 1-1 

2103,048 25 0,09 5,98 a sn-v opo 2-2 
2102,910 20 0,12 6,01 a sn-x apo 0-1 
2102,3542 30 0,05 5,94 a sn-v spo 3-3 
2100,7984 30 0,09 5,9B a sn-v spa 2-1 
2100,144 10 0,09 5,98 a sn-x apo 2-2 

2098,953 25 0,11 6,01 a •n-x 3P0 1-1 
2098,081 15 0,09 5,99 a sn-v spo 2-1 
2093,660 40 0,05 5,97 a sn-v spo 3-2 
2090,862 20 0,09 6,01 a 5n-x 3P0 2-1 
2090,380 30 0,05 5,98 a sn-v spo 3-2 

2087 ,525 25 0,05 5,98 a •n-x 3P0 3-2 
2084,117 50 0,00 5,94 a sn-v spa 4-3 
2041,204 25 
2017,090 15 
2016,512 5 0,91 7,06 a 5P-v 1C0 4-4 

2007 ,215 15 
2006,260 15 
1980,129 25 0,00 6,32 a sn-u opo 4-5 
1964,043 20 0,09 6,40 a sn-u spo 2-3 
1963,629 15 0,09 6,40 a 5n-t sno 2-2 

1963,110 25 0,11 6,43 a sn-u spo 1-2 
1962,871 20 0,05 6,37 a 5n-t 5no 3-3 
1962,746 15 0,11 6,43 a 5n-t sno 1-1 
1962,100 30 0,05 6,37 a sn-u opo 3-4 
1962,031 25 0,12 6,41 a sn-u spa 0-1 

1961,236 20 0,09 6,41 a sn-u spo 2-3 
1960,129 30 0,00 6,32 a sn-u spa 4-5 
1958,739 15 0,11 6,44 a 5n-t •no 1-0 
1958,598 30 0,11 6,44 a •n-u 5F0 1-1 
1957,831 25 0,00 6,34 a 5n-t sno 4-4 

1956,026 30 0,09 6,43 a sn-u spo 2-2 
1955,690 20 0,09 6,43 a •n-t sno 2-1 
1952,997 20 0,05 6,40 a sn-u spa 3-3 
1952,596 30 0,05 6,40 a 5n-t sno 3-2 
1952,262 20 0,11 6,46 a sn-u spo 1-1 

1951,556 25 0,09 6,44 a sn-u spa 2-1 
1950,223 20 0,05 6,41 a sn-u spo 3-3 
1946,978 25 0,00 6,37 a 5n-t 5no 4-3 
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1946,219 10 0,00 6,37 a fiD-u fiFo 4-4 
1945,294 25 0,09 6,46 a fiD-u fipo 2-1 
1945,070 20 0,05 6,43 a fiD-u fiFo 3-2 
1940,649 25 0,05 6,44 a fiD-u fipo 3-2 
1937,274 35 0,00 6,40 a fiD-u fiFo 4-3 
1934,528 25 0,00 6,41 a fiD-u fipo 4-3 
1888,32 12 0,09 6,65 a fiD-y lFo 2-3 
1887,761 14 0,05 6,62 a fiD-t fipo 3-3 
1880,14 5 0,09 6,68 a fiD-10° 2-3 
1876,421 10 0,12 6,73 a fiD-t fipo 0-1 
1873,259 15 0,11 6,73 a fiD-t fipo 1-1 
1873,052 12 0,00 6,62 a fiD-t fipo 4-3 
1872,359 15 0,09 6,71 a fiD-t fipo 2-2 
1866,815 10 O,o9 6,73 a fiD-t fipo 2-1 
1866,07 12 0,05 6,70 a fiD-11° 3-3 
1862,318 15 0,05 6,71 a fiD-t fipo 3-2 
1855,58 15 0,00 6,68 a 5D-10° 4-3 

Fe II, ground state 1s2 2s2 2p6 3s2 3p6 3d6 4s.s D9;2 

Ionization potential 130 524 cm-1 ; 6,187 eV 

il., A I EH, eV I E 8, eV Transition J 

7711 ,73 15 3,90 5,51 b 4D-z 4D 0 7 /z-7 /z 
7515,88 6 3,90 5,55 b 4D-z 4D 0 7 /z-fi/z 
7462,38 20 3,88 5,55 b 4D-z 4D 0 fiJz-fi/z 
7445,34 6 3,88 5,55 b 4D-z 4D 0 3/z-fi/z 
7376,46 20 
7334,66 8 7 ,26 8,95 d 2G-x 2IJD 9/z-11/z 
7320,70 40 3,88 5,58 b 4D-z 4D 0 %-3/z 

7310,24 6 3,88 5,58 b 4D-z 4D 0 1/z- 3/z 
7307,957 50 3,88 5,58 b 4D-z 4D 0 3/z-3/z 

7287,36 6 6,22 7 ,92 c 4F-y 4Go 9/z-11/z 
7264,99 10 6,22 7,92 c 4F-y 4Go 7/z- 9/z 
7224,51 12 3,88 5,60 b 4D-z 4D 0 1/z-1/z 
7222,39 8 3,88 5,60 b 4D-z 4D 0 3/z-1/z 
7193,23 8 6,21 7,94 c 4F-y 4Go fiJz-7/z 
7134,99 5 6,20 7,94 c 4F-y 4Go 3/z-fi/z 
7067,44 20 
6627 ,28 5 7,26 9,14 d 2G-w 2H 0 7/z- 9/z 
6588,69 5 
6517,01 5 
6516,053 20 2,89 4,79 a 6S-z 6D 0 fijz- 7/z 

6506,33 5 
6493,05 8 
6456,376 200 3,90 5,82 b4D-z4po 7/z-SJz 
6446,43 20 6,21 8,14 c 4F-x 4G0 7/z- 9/z 

6442,93 6 
6432,654 8 2,89 4,82 a 6S-z 6D 0 fiJz-fi/z 
6416,905 20 3,88 5,82 b 4D-z4po fiJz- 5/z 
6385,473 5 
6383,753 15 
6331,969 12 6,21 8,16 c 4F-x 4G0 SJz-7 /z 
6305,318 15 6,22 8,17 c 4F-x 4F0 9/z- 9/z 
6247,562 80 3,88 5,87 b 4D-z 4po fiJz- 3/z 
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6236,375 20 3,88 5,87 b4D-z4po 3/2-3/2 
6179.378 5 5,56 7,56 c 2F-z 2D 0 7/z-% 
6175,158 15 6,22 8,21 c 4F-x 4F0 7 /z-7 /2 

6149,238 20 3,88 5,90 b4D-z4po 1/2-1/2 
6147,735 30 3,88 5,90 b4D-z4po 3/2-1/2 
6103,54 8 6,21 8,23 c 4F-x 4F0 %-% 
6084,11 5 3,20 5,22 a 4G-z spo %-7/2 
6045,497 6 6,21 8,24 c 4F-x 4F0 3/2-3/2 

5991,383 10 3,15 5,22 a 4G-z spo 11/2-9/2 
5962,4 30 
5903,6 8 
5891,36 8 7 ,27 9,37 d 2G-w 2po 9/z-7/: 
5567,815 10 

5466,94 20 
5427 ,832 30 
5362,864 5 3,20 5,51 a 4G-z 4D 0 9/z-7 /2 
5316,609 8 3,15 5,48 a 4G-z 4po 11/z-9/2 
5284,092 5 2,89 5,23 a 6S-z 6po 5/z-7/2 

5275,994 7 3,20 5,54 a 4G-z 4F 0 !'/2-7/2 
5234,620 7 3,22 5,59 a 4G-z 4po 7/z-% 
5197,569 6 3,23 5,61 a 4G-z 4po 5/z-3/2 
5169,030 12 2,89 5,29 a 6S-z 6po 5/z-7 /2 
5156,10 ·6 
5136,795 6 2,84 5,25 b 4F-z 6F• "!z-3/2 
5100,95 15 
5018,434 12 2,89 5,36 a 6S-z 6po %-% 
4923,916 12 2,89 5,41 a 6S-z 6po 5/z-3/z 
4648,933 10 2,58 5,25 b4P-z 6po 5/z-% 

4629,336 7 2,80 5,48 b 4F-z 4po %-% 
4583,848 11 2,80 5,51 b 4F-z 4D 0 9/z-7/2 
4555,890 8 2,83 5,54 b 4F-z 4po 7/z-7/z 
4549,470 10 2,83 5,57 b 4F-z 4D 0 7 /z-5/2 
4522,634 9 2,84 5,60 b 4F-z 4D 0 5/z-3/2 

4520,225 7 2,80 5,54 b 4F-z 4po %-7/2 
4515,337 7 2,84 5,59 b 4F-z 4F 0 5/z-5/2 
4508,283 8 2,85 5,60 b 4F-z 4D 0 3/z-1/2 
4491,401 5 2,85 5,61 b 4F-z 4po 3/2-3/z 
4416,817 7 2,78 5,58 b 4P-z 4D 0 1/2-3/2 

4385,381 7 2,78 5,60 b 4P-z 4D 0 1/2-1/2 
4351,764 9 2,70 5,55 b 4P-z 4D 0 a;2_s;2 
4303,166 8 2,70 5,58 b 4P-z 4D 0 3/2-% 
4296,567 6 2,70 5,59 b 4P-z 4F0 3/2-5/2 
4233,168 11 2,58 5,51 b 4P-z 4D 0 5/2-7 /z 

4178,855 8 2,58 5,54 b 4p_z4po s;2-7 /z 
4173,450 8 2,58 5,55 b 4P-z 4D 0 5/2-% 
4066,328 12 7,70 10,74 z 2D0-e 4F 3/2-3/2 
4024,552 5 4,50 7,57 b 2D-z 2D 0 %-% 
3759,460 6 4,74 8,03 c 2D-z 2po 3/2-1/2 

3748,489 8 4,73 8,03 c 2D-z 2po 5/z-3/2 
3624,890 5 4,62 8,03 a 2S-z 2po 1/z-1/z 
3621,273 6 4,62 8,03 a 2S-z 2po 1/z-% 
3614,873 5 4,16 7,58 c 2G-z 4H0 7 /z-7 /2 
3494,672 5 2,28 5,82 a 2p-z4po 3/z-5/z 

3493,474 10 4,15 7,69 c 2G-z 2G0 9/2-Sfz 
3468,680 8 4,16 7,72 c 2G-z 2Go 7/z-7/z 
3456,928 5 3,90 7,48 b 4D-y 4P 0 7/z-% 
3436,112 5 3,96 7,56 b 2F-z 2D 0 7/2-5/2 
3416,021 5 2,28 5,90 a 2p_z4po 3f2_1j2 
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3388,134 12 3,90 7,56 b 4D-z 4H 0 7/z-%. 
3323,068 8 3,97 7,70 b 2F-z 4G0 7/z-9/z 
3297 ,888 5 3,94 7,70 b 2F-·z 2D 0 5/z-3/z 
3295,814 6 1,07 4,84 a 4D-z 6D 0 3/z-3/z 
3289,347 7 3,81 7,58 b 2G-z 4H 0 7/z-7/z 
3281,300 7 1,04 4,82 a 4D-z6D0 %-% 
3277,346 9 0,98 4,77 a 4D-z 6D 0 %-% 
3276,606 5 3,94 7,72 b 2F-z 2G0 %-7/z 
3259,048 10 3,90 7,69 b 4D-y 4F0 7/z-9/z 
3258,773 10 3,89 7,69 b 4D-y 4F0 %-7/z 

3255,890 8 0,98 4,79 a 4D-z 8D 0 7/z-7/z 
3252,437 5 3,90 7,71 b 4D-z 2D 0 &fz-3/z 
3247,213 9 3,88 7,70 b 4D-y 4F0 3/z-6/z 
3243,724 8 4,15 7,97 C 2G-z 2po %-7/z 
3237 ,819 8 3,89 7,71 b 4D-y 4F0 1/z-3/2 
3237 ,402 5 3,88 7,71 b 4D-y 4F0 3/z-3/z 
3232,791 7 4,16 7,98 c 2G-z 2F0 7/z-6/z 
3231,702 5 3,88 7,72 b 4D-z 2GP 5/z-7 /z 
3227,747 13 1,67 5,51 a 4P-z 4D 0 5fz-7fz 
3213,314 13 1,70 5,55 a 4P-z 4D 0 3/z-5/z 
3210,451 10 1,73 5,58 a 4P-z 4D 0 1/z-3/z 
3196,076 10 1,67 5,54 a 4P-z 4F0 &fz-7/z 
3193,809 11 1,73 5,60 a 4P-z 4D 0 1/z-1/z 
3192,926 9 1,67 5,55 a 4P-z 4D 0 5/z-5/2 
3187 ,293 8 4,15 8,03 c 2G-y 2Go %-9/2 

3186,741 11 1,70 5,58 a 4P-z 4D 0 3/2-3/2 
3185,315 5 1,72 5,61 a 4P-z 4F0 1/2-3/2 
3183,108 8 1,70 5,59 a 4P-z 4F0 3/z-% 
3180,164 7 4,74 8,63 c 2D-y 2po 3/z-% 
3179,504 8 4,73 8,62 c 2fl-y 2po 5/z-7/z 

3177,535 10 3,91 7 ,80 b 4D-x 4D 0 7/z-7/z 
3170,346 6 1,70 5,60 a 4P-z 4D 0 3/z-1/z 
3167,859 11 3,82 7,72 b 2G-z 2G0 7/z-7/z 
3163,091 5 1,67 5,59 a 4P-z 4F0 5/z-% 
3162,800 8 4,16 8,07 c 2G-y 2Go 7/2-7/z 

3161,949 5 1,70 5,61 a 4P-z 4F0 3/z-% 
3154,206 12 3,77 7,69 b 2G-z 2G0 %-% 
3144,758 5 3,91 7,84 b 4D-x 4D 0 7J2-% 
3135,364 9 3,89 7,86 b 4D-x 4D 0 %-% 
3116,590 6 3,89 7,86 b 4D-x 4D 0 5/2-3/z 

3114,293 7 3,89 7 ,86 b 4D-x 4D 0 3/2-3/z 
3105,548 5 3,89 7,88 b 4D-x 4D 0 1/2-1/2 
3105,168 5 3,89 7,88 b 4D-x 4D 0 3/2-1/z 
3096,296 5 3,96 7,96 b 2F-z zpo 7/2-7/z 
3078,698 8 5,82 9,85 z 4P0-e 4D 5/2-7/2 

3077,168 10 4,08 8,10 a 2/-z 2H 0 13/z-11/z 
3076,455 6 5,87 9,90 z 4P0-e 4D %-% 
3065,315 6 3,95 7,98 b 2F-z zpo 5/2-5/z 
3062,233 9 4,08 8,13 a 2/-z 2H 0 11/2-9/2 
3056,802 5 4,08 8,13 a 2J-x'Go 1%-n/z 

3049,011 5 5,87 9,94 z 4P0-e 4D 3/2-3/z 
3044,843 5 3,96 8,03 b 2F-y 2Go 7 /z-9/2 
3036,986 5 5,82 9,89 z 4P0-e 4D &fz-6/z 
3020,001 10 4,08 8,18 a 2f-x'Fo 11/z-9/2 
3002,649 13 1,70 5,82 a 4P-z 4P0 3/2-5/z 

3002,330 5 3,95 8,07 b 2F-y 2Go 5/z-7/2 
3000,059 .5 3,81 7 ,94 b 2G-y 4G0 7/2-5/2 
2997,301 7 4,49 8,61 b 2fl-y2FP &Jz-7/2 
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2985,550 13 1,73 5,87 a 4p_z4po 1/2-3/2 
2984,830 15 1,67 5,82 a 4p_z4po 5/2-5/2 

2982,062 8 4,48 8,63 b 2fl-y 2po 3/2-5/z 
2979,352 8 1,09 S,25 a 4D-z opo 1/2-3/2 
2975,938 5 1,09 5,26 a 4D-z opo 1/2-1/2 
2970,682 5 3,76 7,94 b 2G-y 4Go 9/2-7/2 
2970,513 5 1,07 5,25 a 4D-z apo 3/2-% 

2969,934 8 3,81 7,98 b 2G-z 2po 7/2-% 
2965,037 10 1,70 5,87 0 4p_z4po 3/2-3/2 
2964,629 9 1,72 5,90 a 4p_z4po 1/2-1/2 
2964,131 7 3,38 7,57 a 2F-z 4G0 7/2-5/2 
2961,272 5 1,07 5,26 a 4D-z opo 3/z-1/2 

2959,599 7 3,38 7,57 a 2F-z 2D 0 7/2-% 
2953,778 11 1,04 5,22 a 4D-z spa 5J2-7/~ 
2949,178 10 3,76 7 ,97 b 2G-z 2po 9/z-7/2 
2947,658 13 1,67 5,87 a 4p_z4po 5/2-3/2 
2944,398 13 1,70 5,90 a 4p_z4po 3/2-1/2 

2939,506 5 1,04 S,25 a 4D-z opo 5/2-3/2 
2926,587 12 0,98 .5,22 a 4D-z apo 7/2-9/z 
2922,024 5 3,91 8,14 b 4D-x 4G0 7/2-% 
2902,456 5 3,76 8,03 b 2G-y 2Go 9/z-9/2 
2897,262 8 3,42 7,70 a 2F-z 2D 0 5/2-3/2 

2895,215 7 3,91 8,1& b 4D-x 4F0 7/2-% 
2894,778 7 3,26 7,55 b 2H-z 4H 0 9/2-11/z 
2888,093 5 3,19 7,49 b 2P-y4po 3/z-% 
2885,928 5 4,07 8,37 a 2[-y 2flo 13/z-11/z 
2883,702 10 :3,24 7,54 b 2H-z 4H 0 llj2_13fz 

2880,756 9 0,98 5,29 a 4D-z apo 7 /z-7 /z 
2876,802 7 3,38 7,69 a 2F-y 4po 7 /z-7 /z 
2875,346 8 3,38 7,69 a 2F-z 2G0 7/2-% 
2873,401 10 3,81 8,13 b 2G-z 2H 0 7 /2-n/2 
2872,382 9 3,26 7 ,58 b 2H-z 4H 0 9(2-7 /z 

2871,125 6 3,24 7 ,56 b 2H-z 4H 0 n/2- 9/2 
2871,059 6 3,20 7,51 a 4G-z 4G0 9/2-11/z 
2868,874 5 1 ,01! 5,36 n 4D-z apo 5/2-5/2 
2864,973 5 3,90 8,23 b 4D-x 4F0 7/2-7 /z 
2858,343 11 3,22 7,56 a 4G-z 4G0 7/2-7/2 

2857,171 7 3,88 8,23 b 4D-x 4F0 5/z-7/2 
2856,928 8 5,51 9,85 z 4D 0-e 4D 7/z-7/2 
2856,392 5 S,36 9,70 z apo_e 6D 5(2-7 /2 
2856,141 7 3,20 7,54 a 4G-z4Go 9/2-% 
285.5,670 9 3,22 7,56 a 4G-z 4H0 7 /2-9/z 

2849,606 7 3,20 7,54 a 4G-z 4H 0 9/2-11/2 
2848,899 s 4,08 8,42 a 2[-y 2Ho 11/2-9/2 
2848,332 7 5,59 9,94 z 4F0-e 4D 5/2-3/2 
2848,122 7 .5,55 9,90 z 4D 0-e 4D 5/2-% 
2848,046 8 3,23 7,58 a 4G-z 4H 0 Sfz-7/2 

2843,485 5 3,88 8,24 b 4D-x 4po 3/2-5/2 
2840,756 8 3,77 8,13 b 2G-x 4G0 9/2-11/2 
2840,647 9 3,33 7,69 b 2P-z 2D 0 1/2-% 
2840,342 7 3,15 7 ,51 a 4G-z 4G0 11/2-11/2 
2839,819 6 5,29 9,65 z apo_e 6D 7 /z-9/z 

2839,535 7 5,4.8 9,85 z 4F0-e 4D Dfz-7/2 
2837 ,300 5 3,26 7 ,63 b 2H-z 4JO 9/2-11/z 
2835,716 9 3,19 7 ,57 b 2p_z4Go 3/z-% 
2833,100 5 5,36 9,73 z apo_e o]j 5Jz-5J2 
2831,562 11 3,19 7 ,57 b 2P-z 2D 0 3/2-5/2 
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2828,634 6 3,24 7 ,62 b 2H-z 4JO 11/2-% 
2827 ,431 5 3,24 7 ,63 b 2H-z 4Jo n;~-13;2 
2813,613 5 3,22 7,62 a 4G-z4JO 7/2-9/2 
2809,806 7 5,29 9,70 z 6P0-e 6D 7/2-7/2 
2805,791 5 3,38 7,80 a 2F-x 4D0 7/2-7/2 

2799,286 7 3,26 7,69 b 2H-y 4po 9/2-% 
2797,914 5 3,26 7,70 b 2H-z 2G0 %-% 
2793,888 7 3,20 7,63 a 4G-z4Jo Df2-n;2 
2785,213 8 5,20 9,65 z 6F0-e 6D n;2_9f2 
2783,696 12 3,24 7,70 b 2H-z 2G0 n;2-% 

2779,299 11 3,26 7,72 b 2H-z 2G0 %-7/2 
2777 ,892 5 3,24 7,70 b 2H-y 4po 11/2-% 
2776,923 5 5,22 9,69 z 6F0-e 6D 7!2-7/2 
2774,691 7 3,33 7 ,80 b 2P-y 4Do 1/2-3/2 
2771,184 5 3,76 8,23 b 2G-y 4Ho 9/2-11/2 

2770,508 5 3,15 7,62 a 4G-z 4JO n;2_9/2 
2769,354 9 3,15 7 ,63 a 4G-z 4JO n;2_1a;2 
2769,153 6 3,22 7,69 a 4G-z 2G0 7/2-9/2 
2768,934 8 1,07 5,55 a 4D-z 4D 0 3/2-5/2 
2767,503 1:3 3,24 7,72 b 2H-z 2Jo n;2_1a;2 

2761,813 9 1,09 5,58 a 4D-z 4D0 1/2-3/2 
2757,025 5 3,20 7 ,69 a 4G-y 4po %-7/2 
2756,512 5 3,23 7,72 a 4G-z 2G0 5/2-7/2 
2755,737 15 0,98 5,48 a 4D-z 4po 7/2-9/2 
2754,907 6 5,23 9,73 z opo_e 6D 7!2-% 

2753,287 12 3,26 7,77 b 2H-z 2JO %-11/2 
2751,123 6 3,19 7,70 b 2p_z 2flo 3/2-3/2 
2749,484 12 1,09 5,60 a 4D-z 4D 0 1/2-1/2 
2749,324 14 1,04 5,55 a 4D-z 6F0 %-7/2 
2749,184 13 1,07 5,58 a 4D-z 4D 0 3/2-% 
2746,483 14 1,07 5,59 a 4D-z 4F0 3/2-% 
2743,196 14 1,09 5,61 a 4D-z 4F0 1/2-3/2 
2741,397 6 3,42 7,94 a 2F-y 4Go 5/2-5/2 
2739,546 15 0,98 5,51 a 4D-z 4D 0 7!2-7/2 
2736,968 12 1,07 5,60 a 4D-z 4D0 3/2-1/2 
2730,738 11 1,07 5,61 a 4D-z 4pc 3/2-3/2 
2727 ,539 13 1,04 5,58 a 4D-z 4D 0 %-3/2 
2727,382 8 3,15 7,69 a 4G-z 2G0 11/2-9/2 
2724,885 9 1,04 5,59 a 4D-z 4F0 5/2-% 
2722.737 5 6,22 10,77 c 4P-v 4D 0 %-7/2 

2722,040 5 3,39 7,94 a 2F-y 4Go 7/2-7/2 
2719,296 5 4,50 9,05 b 2D-x 2po %-7/2 
2718,639 5 6,22 10,77 c 4F-v 4D0 %-7/2 
2716,218 9 3,42 7,99 a 2F-z 2po 5/2-5/2 
2714,412 13 0,99 5,55 a 4D-z 4D 0 7/2-5/2 

2712,388 (i 3,20 7,77 a 4G-z 4JO 9/2-11/2 
2711,845 9 :~ ,15 7,72 a 4G-z 2r n;2_13f2 
2709,056 7 3,19 7,77 b 2P-y 4Do %-% 
2707,132 f) 4,48 9,06 b 2D-x 2po 3/2-% 
2706,566 7 4,50 9,07 b 2fl-y 2p0 %-3/2 

2703,989 10 3,39 7,97 a 2F-z 2po 7/2-7/2 
2697,462 !) 4,48 9,07 b 2D-y 2po %-1/2 
2692,836 5 0,99 5,58 a 4D-z 4po 7/2-5/2 
2692,597 10 3,77 8,36 b 2G-y 2Ho %-11/2 
2684,751 10 3,82 8,42 b 2G-y 2Ho 7/2-9/2 

2666,635 10 3,42 8,07 a 2F-y 2Go s;2_7/2 
2664,664 10 3,38 8,03 a 2F-y 2Go 7/2-9/2 
2658,251 5 3,97 8,63 b 2F-y 2po 7,2_7/2 
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2650,492 4 5,82 10,49 Z 4po_f 4D 5/2-7/2 
2649,464 4 6,79 11,47 d 2F-u 2G0 5/2-7/2 

2639,553 5 3,33 8,03 b 2P-z 2po 1/2-1/2 
2637 ,644 6 3,33 8,04 b 2P-z 2po 1/2-3/2 
2633,194 5 4,73 9,44 c 2D-x 2po %-3/2 
2631,609 8 2,80 7 ,51 b 4F-z 4G0 9/2-11/2 
2631,323 13 0,08 4,79 a 6D-z 6D 0 5/2-7/2 

2631,051 13 0,11 4,82 a 6D-z 6D 0 3/2- 5/2 
2630,066 8 2,85 7,57 b 4F-z 4G0 3/2-5/2 
2629,587 8 2,84 7,56 b 4F-z 4G0 5/2-7/2 
2628,292 13 0,12 4,84 a 6D-z 6D 0 1/2-3/2 
2626,500 6 2,85 7,57 b 4F-z 2D 0 3/2-5/2 

2625,666 13 0,05 4,77 a 6D-z 6D 0 7/2-9/2 
2625,490 9 4,08 8,80 a 21-z 2K 0 llj2_13f2 
2623,721 5 2,84 7,57 b 4F-z 4G0 5/2- 5/2 
2621,668 10 0,12 4,85 a 6D-z 6D 0 1/2-1/2 
2620,695 7 2,83 7 ,56 b 4F-z 4G0 7J2-7j2 

2620,407 6 0,11 4,84 a 6D-z 6D 0 3/2-3/2 
2619,076 7 2,80 7,54 b 4F-z 4G0 9/2-% 
2617,616 12 0,08 4,82 a 6D-z 6D 0 5/2-5/2 
2613,823 13 0,11 4,85 a 6D-z 6D 0 3/2-1/2 
2611,872 13 0,05 4,79 a 6D-z 6D 0 7j2-7j2 

2611,072 6 1,08 5,~2 a 4D-z 4po 3/2-5/2 
2609,122 5 3,97 8,71 b 2F-x 2G0 7/2-9/2 
2607 ,087 13 0,08 4,81 a 6D-z 6D 0 5/2- 5/2 
2606,504 7 4,50 9,25 b 2D-x 2D 0 5/2- 5/2 
2605,416 6 3,23 7,98 a 4G-z 2po 5/2- 5/2 

2605,303 6 4,48 9,24 b 2D-x 2D 0 a;2_a;2 
2605,040 6 5,57 10,32 c 2F-v 2G0 5/2-7/2 
2599,396 14 0,00 4,77 a 6D-z 6D 0 9/2-9/2 
2598,369 14 0,05 4,82 a 6D-z 6D 0 7/2-5/2 
2593,726 7 1,10 5,87 a 4D-z4po 1/2-3/2 

2592,779 9 4,08 8,85 a 21-z 2K 0 13j2_15f2 
2591,543 10 1,04 5,82 a 4D-z4po 5/2- 5/2 
2587,948 7 4,16 8,94 c 2G-x 2H 0 7,12-9/2 
2585,876 13 0,00 4,79 a 6D-z 6D 0 9/2-7/2 
2582,585 10 1,08 5,87 a 4D-z 4po 3/2-3/2 

2577 ,923 9 1,09 5,90 a 4D-z4po 1/2-1/2 
2576,865 7 4,15 8,96 c 2G-x 2H 0 9/2-11/2 
2574,368 9 2,58 7,40 b 4p_z4So 5/2-3/2 
2570,841 7 3,81 8,63 b 2G-y 2po 7/2- 5/2 
2570,525 5 5,95 10,77 d 2D-v 4D 0 5/2-7/2 

2568,405 6 2,78 7,60 b 4P-y 4po 1J2-3j2 
2566,912 9 1,07 5,90 a 4D-z4po 3/2-1/2 
2566,218 5 5,56 10,39 c 2F-v 2G0 7/2-9/2 
2563,474 12 1,05 5,87 a 4D-z4po 5/2-3/2 
2562,534 13 0,99 5,82 a 4D-z4po 7/2-5/2 

2560,272 7 3,20 8,04 b 2p_z 2po 3/2-3/z 
2559,912 5 3,42 8,26 a 2F-y 4Ho %-7/2 
2559,774 5 3,23 8,07 a 4G-y 2Go 5/2-7/2 
2555,447 7 2,85 7,70 b 4F-y 4po 3/2-% 
2555,066 5 2,84 7,69 b 4F-y 4po 5j2_7 /2 

2550,680 8 3,25 8,11 b 2H-z 2H0 llj2-llj2 
2550,020 8 3,27 8,13 b 2H-z 2H 0 9/2-9/2 
2549,453 8 2,84 7,70 b 4F-y 4po %-% 
2549,399 8 2,85 7,71 b 4F-y 4po 3/2-3/2 
2549,082 7 3,76 8,62 b 2G-y 2po 9/2-7/2 
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2548,925 5 4,08 8,94 a 2[-x 2Ho 11/z-9/z 
2548,741 7 2,70 7,56 b'P-y 4po 3/2-1/2 
2548,590 6 2,67 7,54 a 4H-z 4G0 9/2-% 
2547,330 5 2,69 7,56 a 4H-z 4G0 7/2-% 
2546,667 8 2,83 7,69 b 4F-y'r 7/2-7/2 
2545,215 7 2,69 7 ,56 a 4H-z 4H 0 7/2-9/z 
2544,972 6 2,70 7 ,57 b 4P-z 2D 0 3/2-5/2 
2543,431 5 2,84 7,71 b4F-y 'Fo 5/2-3/2 
2543,384 9 2,67 7,54 a 4H-z'Ho Dfz-11/2 
2542,733 5 3,33 8,21 b 2p_z 2So 1/2-1/z 
2541,831 7 2,69 7 ,57 a 4H-z 4G0 7/z-Dfz 
2541,096 7 2,83 7,70 b'F-y 4F0 7/2-5/2 
2540,666 6 2,83 7,70 b 4F-y'r 7/2-9/2 
2539,003 10 2,63 7,51 a 4H-z 4G0 13/2-11/2 
2538,997 8 2,67 7 ,56 a 4H-z 4G0 %-'/z 
2538,809 9 2,66 7,54 a 4H-z 4G0 11j2-9fz 
2538,500 5 2,69 7,57 a 4H-z 2Do 7/2-5/2 
2538,205 6 4,07 8,95 a 2[-x 2Ho 13/2-11/z 
2537,142 5 4,77 9,64 z 6D 0-e 6D Dfz-% 
2536,817 9 2,67 7 ,56 a 4H-z 4H 0 9/2-9/2 
2536,673 7 3,24 8,13 b 2H-x 4G0 u;2_u;2 
2535,480 7 2,80 7,69 b 4F-y 4po 9/2-7/2 
2534,416 9 2,69 7,58 a 4H-z 4H0 7/2-7/2 
2533,627 10 2,66 7,55 a 4H-z 4H 0 11/2-11/2 
2530,103 6 2,83 7,72 b 4F-z 2G0 7/2-7/2 
2529,547 10 2,70 7,60 b 'P-y 4po 3/z-3/z 
2529,545 10 2,80 7,70 b 'F-y 4po 9/2-9/2 
2529,221 5 3,24 8,14 b 2H-x 4G0 11/z-9/2 
2529,080 5 4,74 9,64 c 2D-v zpo 3/2-% 
2527,102 6 2,66 7,56 a 4H-z 4H 0 11/2-9/z 
2526,295 9 2;58 7,49 b 4P-y 4po 5/2-5/2 
2526,071 5 2,67 7 ,58 a4H-z4}[o 9/z-7 /2 
2525,387 10 2,63 7,54 a 4H-z 4H 0 13f2_13J2 
2521,814 7 4,16 9,07 c 2G-w 2G0 7/2-7/2 
2521,089 7 3,42 8,33 a 2F-y 2Do 5/2-3/2 
2519,044 7 3,38 8,30 a 2F-y zno 7 /z-Dfz 
2517,120 6 2,78 7,70 b 4P-z 2D 0 1/z-3/2 
2514,383 7 3,8'1 8,74 b 2G-x 2Go 7/2-7/2 
2512,513 5 4,48 9,41 b 2D-w 2po 3/z-5/z 
2511,759 10 2,69 7,62 a 4H-i 4JO 7/z-% 

2509,122 5 3,24 8,18 b 2H-x 4F0 11/z-9/2 
2506,093 7 3,20 8,14 a 4G-x 4G0 9fz-9fz 
2503,870 7 3,77 8,72 b 2G-x 2G0 9/2-% 
2503,560 5 2,85 7,80 b 4F-y 4D 0 3/2-Sfz 
2503,325 7 3,15 8,10 a 4G-z 2H 0 11/z-11/2 

2502,390 7 3,22 8,17 a 4G-x 4G0 7J2-7J2 
2500,919 5 4,73 9,68 c 2D-v 2po 5/2-7/2 
2498,894 10 2,67 7,63 a4H-z'Io 9/2-11/2 
2497,820 7 2,84 7,80 b4F-y4Do %-3/2 
2493,261 12 2,63 7,60 a 4H-z 4JO 13J2_15J2 

2493,180 12 2,66 7,63 a 4H-z 4/ 0 u;2_13f2 
2491,392 6 3,20 8,17 a 4G-x 4G0 9/2-7/2 
2490,856 6 2,83 7 ,80 b 4F-x 4D 0 7/2-7/2 
2489,822 8 3,15 8,13 a 4G-x 4G0 11/2-11/2 
2487,356 5 5,41 10,39 z 6P 0-32 Sfz-% 
2486,345 7 3,20 8,18 a 4G-x 4F0 %-% 
2484,243 5 3,24 8,23 b 2H-y 4H0 n;2_13J2 
2482,654 8 3,15 8,14 a 4G-x 4G0 11/2-9/2 

471 



;~.., .A I EH, eV EB' eV Transition J 

2482,115 8 2,63 7,63 a 4H-z4JO 13f2_13j2 
2480,158 8 2,80 7 ,80 b 4F-x 4DQ %-7/2 

2478,568 6 2,84 7,84 b 4F-x 4DQ 5/2-5/2 
2474,765 6 3,22 8,23 a 4G-x 4F0 7/2-7/2 
2473,314 6 2,78 7,79 b4P-y4Do 1/2-1/2 
2472,426 5 2,85 7,86 b 4F-x 4D 0 3/2-3/2 
2470,658 7 2,83 7,84 b 4F-x 4D 0 7/2-% 
2469,712 8 5,29 10,30 z apo_e 6F '/2-7 /2 
2467,732 6 5,41 10,43 z 6P 0-34 3/2-3/2, 1/2 
2466,811 7 2,84 7,86 b4 F-x 4D 0 %-3/2 
2466,670 7 2,85 7,88 b 4F-x 4D 0 3/2-1/2 
2465,200 7 2,77 7,80 b4P-y4Do 1/2-3/2 
2464,907 7 3,23 8,25 a 4G-x 4F 0 5/2-3/2 
2464,007 7 3,21 8,23 a 4G-x 4F0 9/2-7/2 
2463,900 5 5,36 10,39 z 6P 0 -32 5/2-5/2 
2463,280 6 3,15 8,18 a 4G-x 4F0 11/2-9/2 
2461,857 8 3,23 8,25 a 4G-y 4Ho 7/2-9/2 

2461,282 8 3,23 8,26 a 4G-y 4Ho 5/2-7/2 
2460,453 5 5,48 10,52 z 4F0-e 4G 9/2-11/2 
2458,964 5 3,88 8,92 b 4D-w 4P 0 5/2-3/2 
2458,782 8 3,21 8,24 a4G-y4Ho 9/2-11/2 
2455,892 10 5,41 10,45 z spo_e ap 3/2-3/2 

2454,567 6 4,08 9,13 a 2/-w 2H" 13/2-11/2 
2453,935 25 5,22 10,27 z 6F0-e 6F 9/2-11/2 
2453,747 15 5,23 10,28 z 6F0-e 6F 7/2-% 
2450,134 5 5,25 10,30 z 6F0-e 6F %-7/2 
2447,747 6 4,08 9,14 a 2J-w 2Ho 11/2- 9/2 

2446,462 5 2,66 7,72 a 4H-z 2JO n;2_13j2 
2446,405 25 5,22 10,28 z 6F0-e 6F 9/z-% 
2445,558 7 2,70 7,77 b4P-y4Do %-5/2 
2445,114 40 5,20 10,27 z 6F0-e 6F 11/z-11 /2 
2444,512 8 2,58 7,65 b 4P-y 4Do %-7/2 

2444,274 10 5,23 10,30 z 6F0-e 6F 7/z-7/z 
2443,842 15 5,25 10,32 z 6F0-e 6F 3/2-5/z 
2439,860 8 5,25 10,32 z 6F0-e 6F 5/z-5/2 
2439,300 8 3,15 8,23 a 4G-y4Ho n;2_13j2 
2437,632 20 5,20 10,28 z 6F 0-e 6F 11/z- 9/z 

2437,100 5 5,26 10,34 z 6F0-e 6F 1/2-3/2 
2436,987 10 5,22 10,30 z 6F0-e 6F 9/z-7 /z 
2436,615 20 5,36 10,44 z apo_e ap 5/2-5/2 
2434,988 25 5,29 10,37 z 6P 0-30 7/2-7/2 
2434,944 7 2,85 7,94 b 4F-y 4Go 3/z-5/z 

2434,822 5 5,25 10,34 z 6F0-e 6F 3/z-3/z 
2434,733 7 4,08 9,17 a 2J-y 210 11/2-11!2 
2434,229 20 5,29 10,38 z apo_e ap 7 /z-7 /z 
2434,052 15 5,23 10,32 z 6F0-e 6F 7 /z-5/2 
2432,267 7 2,84 7 ,94 b 4F-y 4Go 5/z-7/z 

2430,876 10 5,25 10,34 z 6F 0-e 6F 5/2-3/2 
2430,072 7 2,83 7,93 b 4F-y 4Go 7/2-% 
2429,148 10 5,29 10,39 z spo_32 7 /z-5/z 
2428,970 6 5,25 10,36 z 6F0 -e 6F 3/z-1/z 
2428,367 6 3,90 9,01 b 4fl-w 4Fc 7/z- 9/z 

2424,143 8 2,80 7,92 b 4F-y 4Go 9/z-11 /2 
2417,866 6 3,24 8,37 b 2H-y 2Ho 11/z-11/2 
2413,309 9 0,12 5,26 a 6D-z 6F0 1j2_3/2 
2411,066 9 0,12 5,26 a 6D-z 6F0 1/z-1/2 
2410,517 9 0,11 5,25 a 6D-z 6F0 3/z-5/z 
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2406,658 9 0,11 5,26 a 6fl-z apo 3/z-3/2 
2404,882 9 0,08 5,24 a 6D-z apo 5/z-7 /z 
2404,430 7 0,11 5,26 a 6fl-z apo 3/z-1/z 
2402,450 8 5,22 10,38 z apo_e ap 9/z-7 /2 
2399,239 9 0,08 5,25 a 6fl-z apo 5/z-5/2 
2399,237 9 0,38 5,55 a 4F-z 4D 0 3/z-5/z 
2395,625 9 0,05 5,22 a 6fl-z apo 7 /z-9/2 
2395,408 7 0,05 5,26 a 6fl-z apo 7 /z-3/2 
2388,627 9 0,05 5,24 a 6D-z apo 7/z-7/z 
2384,386 7 0,38 5,58 a 4F-z 4D 0 3f2-3h 
2383,242 7 0,35 5,55 a 4F-z 4D 0 5/z-5/2 
2382,039 9 0,00 5,20 a 6fl-z apo Hfz-11/2 
2380,759 7 0,08 5,29 a 6D-z apo 5/z-7 /2 
2379,275 7 0,30 5,51 a ap_z4Do 7/z-7/z 
2376,435 5 5,20 10,42 z apo_e 6G 11j2_t3;2 

2375,192 7 0,38 5,60 a 4F-z 4D 0 3/z-1/2 
2373,6250 8 0,00 5,22 a 6fl-z apo 9/z- 9/z 
2370,496 5 0,38 5,61 a 4F-z4F0 3/z-3/z 
2369,960 5 5,22 10,45 z apo_e 6G 9/z-11/z 
2368,595 7 0,35 5,58 a 4F-z 4D 0 5/z-3/z 

2366,595 5 0,35 5,59 a 4F-z 4F 0 5/z-5/z 
2364,826 8 0,05 5,29 a 6fl-z apo 7 /z-7 /z 
2362,019 6 0,30 5,55 a 4F-z 4F 0 7 /z-i /2 
2360,293 8 0,30 5,55 a 4F-z 4D 0 7 /z-5/z 
2359,997 8 0,23 5,48 a 4F-z 4F0 9/2-9/z 

2359,111 8 5,25 10,50 z apo_e 6G Sfz-7/2 
2359,104 8 0,11 5,36 a 6fl-z apo 3/z-5/z 
2354,889 5 0,35 5,61 a 4F-z 4F0 5/z-3/z 
2354,466 5 2,67 7,94 a 4fl-y 4Go 9/z-7 /z 
2351,198 5 2,66 7,93 a 4fl-y 4Go 11/2-9/z 
2348,303 8 0,08 5,36 a 6D-z apo 5/z-5/2 
2348,099 8 0,23 5,51 a 4F-z 4D 0 9/2-7 /z 
2345,327 5 2,63 7 ,92 a 4fl-y 4Go 13/2-11/2 
2344,278 8 0,12 5,41 a 6D-z apo 1/2-3/2 
2343,959 6 0,30 5,59 a 4F-z 4F0 7/2-% 

2343,492 8 0,00 5,29 a 6D-z apo 9/z-7 /2 
2338,005 8 0,11 5,41 a 6fl-z apo 3/z-3/2 
2332,796 8 0,05 5,36 a 6fl-z apo 7 /z-5/z 
2331,306 7 0,23 5,55 a 4 F-z 4F0 9/z-7 /z 
2327,394 7 0,08 5,41 a 6D-z apo 5/z-3/z 

2257,788 25 4,82 10,30 z ano-e ap 5/2-7/2 
2256,897 10 4,84 10,32 z ano-e ap 3/z-5/2 
2255,691 50 4,79 10,28 z ano-e ap 7 /2-9/z 
2254,066 8 4,85 10,34 z ano-e ap 1/z-3/z 
2251,831 80 4,77 10,27 z 6D 0-e6F 9/z-11/z 

2249,181 25 4,84 10,34 Z 6flo-e 6p 3/2-3/z 
2249,175 10 0,00 5,51 a 6D-z 4D 0 9/z-7 /z 
2249,063 30 4,82 10,32 z ano-e ap 5/z-5/z 
2247,692 35 4,79 10,30 z 6D 0-e 6F 7 /z-7 /z 
2245,505 45 4,77 10,28 z sno-e ap 9/z-9/z 

2244,216 8 4,84 10,36 Z 6flo-e 6p 3/z-1 /z 
2241,426 20 4,82 10,34 z ano-e ap 5/z-3/z 
2239,047 25 4,79 10,32 z ano-e ap 7 /z-5/z 
2237,577 20 4,77 10,30 z ano-e 6p 9/z-7 /z 
2231,512 10 4,84 10,39 z 6D0 -32 3/z-5/z 

2228,761 30 4,82 10,37 z 6D 0-30 5/z-7 /2 
2220,453 6 4,85 10,43 z 6D9-34 1/2-3/2,1/z 
2220,388 25 2,52 8,10 a 2H-z 2H 0 11fz-111z 
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2219,889 20 2,66 8,23 a 4H-y 4H 9 11/2-11/2 
2218,289 30 4,79 10,38 z 6D 9-e 6P 7/2-7/2 
2215,094 10 4,82 10,41 z 6D0-33 %-3/2 
2214,059 20 4,79 10,39 z 8D9-32 7/2-% 
2213,679 20 2,63 8,23 a 4H-y 4H 0 13f2_13f2 
2211,243 12 3,88 9,48 b 4D-x 2P 0 1/2-1/2 
2211,112 5 2,63 8,23 a4H-y4Ho 13/2-11/2 
2210,952 5 2,52 8,12 a 2H-z 2H 9 11/2-9/2 
2209,049 20 4,77 10,37 z 6D9-30 %-'/2 
2208,419 30 4,77 10,38 z eno-e ep 9/2-7/2 
2206,153 8 4,84 10,45 z eno-e ep 3/2-3/2 
2201,595 5 4,82 10,44 z 6D0-e 6P 5/2-5/2 
2197,273 5 3,33 8,98 b 2P-w 4D 0 1/2-1/2 
2192,674 5 3,33 8,99 b 2P-w 4D 0 1/2-3/2 
2191,935 10 4,78 10,44 z sno-e ep 7/2-% 
2187,868 15 2,64 8,30 a 2D-y sno 3/2-% 
2187,678 10 2,03 7,69 a 2G-y 4po 7/2-7/2 
2187,444 12 3,38 9,04 a 2F-x 2F 0 7/2-7/2 
2185,622 8. 3,38 9,05 a 2F-x 2po '/2-% 
2183,803 10 3,26 8,93 b 2H-x 2H 0 9/2-9/2 
2183,468 8 2,58 8,25 a 2H-y4Ho %-% 
2183,301 12 2,03 7,70 a 2G-y 4po '/2-% 

2181,407 5 4,85 10,53 z 6D 0-e 6G lj2_3j2 
2181,137 8 4,84 10,51 z 6D 0-e 6G Sfz-5/2 
2180,8692 12 4,77 10,45 z 6D 0-e 6G 9/2-11/2 
2180,255 12 4,82 10,50 z 6D 0-e 6G 5/2-7/2 
2177,025 10 2,34 8,03 a 2P-z 2po 1/2-1/2 

2176,826 20 4,84 10,53 z 6D 0-e 6G 3j2_3j2 
2175,445 25 2,03 7,72 a 2G-z 2G0 7/2-7/2 
2174,849 8 2,64 8,33 a 2D-y 2Do 3/2-3/2 
2173,720 15 1,70 7,40 a 4P-z'So Sfz-3/2 
2173,220 20 3,26 8,96 b 2H-w 4F0 9/2-7/2 
2172,989 15 2,54 8,24 a 2D-x 4F0 s;2_s;2 
2172,679 8 4,82 10,52 z sno-j4D %-5/2 
2170,193 5 4,84 10,55 z sno-j4D 1/2-1/2 
2169,994 12 3,34 9,07 b 2P-y 2po lj2-lj2 
2169,950 12 4,77 10,48 z 6D 0-e 6G 9/2-Sfz 
2169,431 10 4,82 10,53 z 6D 0-e 6G %-3/2 
2168,925 8 3,24 8,95 b 2H-x 2H 0 11/2-11/2 
2167 ,880 12 3,23 8,94 a 4G-w 4F0 %-3/2 
2167,401 12 2,52 8,23 a 2H-y 4H 9 11/2-11/2 
2166,198 20 3,22 8,93 a 4G-x 2Ho '/2-% 

2165,555 10 2,84 8,56 b 4F-x 4P 0 5/z-5/z 
2164,558 25 3,23 8,95 a4G-w4Fo %-% 
2164,339 20 4,82 10,54 z eno-j4D %-3/2 
2163,370 20 4,79 10,52 z sno-j4D 7/z-% 
2162,023 20 1,96 7,69 a 2G-z 2G0 9j2-% 

2161,582 20 2,52 8,26 a 2H-y 4Ho 11/2-% 
2161,313 20 3,34 9,07 b zp_y spo 1/z-1/2 
2161 ,161 15 3,22 8,95 a 4G-w 4F0 7/2-% 
2159,199 25 1,96 7,70 a 2G-y4Fo 9/2-9/2 
2159,152 10 0,08 5,81 a 6D-z4po %-% 
2158,518 25 1,96 7,70 a 2G-y 4po 9/2-9/2 
2155,839 12 3,22 8,97 a 4G-w 4F0 7/2-7/2 
2153,373 12 2,28 8,03 a 2P-z 2po 3/2-1/2 
2153,281 5 3,19 8,95 b 2P-w 4P0 3/z-1/z 
2152,488 25 2,58 8,33 b4P-y zno Sfz-3/2 
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2152,373 12 2,28 8,03 a 2P-z 2po 3,2_1,2 
2151,774 25 2,28 8,04 a 2P-z 2po 3/2-% 
2150,762 10 3,24 9,00 b 2H-w 4F0 11,2_9,2 
2150,618 20 2,54 8,30 a 2D-y 2Do 5,2_5,2 
2147,719 15 3,20 8,96 a 4G-w 4F0 9/2-7/2 
2146,058 10 0,05 5,82 a &D-z 'Po 7/2-% 
2139,6987 25 0,08 5,87 a &D-z'Po 5,2_3,2 
2138,103 20 2,54 8,33 a 2D-y 2Do 5,2_3,2 
2137,735 15 0,11 5,90 a 6D-z4po 3,2_1,2 
2136,519 20 3,26 9,07 b 2H-w 2G0 9,2_7,2 

2133,990 8 3,20 9,00 a 4G-w 4F0 9,2_9,2 
2130,548 12 3,24 9,06 b 2fl-w 2Go 11f2-9f2 
2130,259 15 1,67 7,49 a 4P-y 4P 0 5,2_5,2 
2127 ,967 10 3,81 9,64 b 2G-v 2po 7,2_5,2 
2119,050 12 2,52 8,36 a 2fl-y 2Ho 11,2_11,2 

2118,195 8 2,58 8,42 a 2H-y 2flo 9/2-% 
2117,633 25 3,15 9,01 a 4G-w 4D 0 11f2-9f2 
2116,960 25 3,15 9,00 a 4G-w 4F0 11/2-% 
2110,724 15 2,34 8,22 a 2P-z 2So 1/2-1/2 
2110,240 25 3,82 9,69 b 2G-v 2po 7,2_7/2 

2109,613 25 3,20 9,07 b 2P-y 2po 3,2_3,2 
2109,097 10 3,26 9,14 b 2H-w 2H 0 9/2-9/2 
2108,139 15 1,69 7,57 a 4P-z 2D 0 3/2-%. 
2107,555 10 3,24 9,13 b 2H-w 2H 0 11f2-11f2 
2098,181 25 2,52 8,42 a 2fl-y 2flo 11f2-9f2 

2097 ,512 25 1,69 7,60 a 'P-y 4po 3/2-3/2 
2093,683 35 3,76 9,69 b 2G-v 2po 9/2-7/2 
2087,527 25 2,34 8,21 a 2p_z 2So 1/2-1/2 
2080,912 20 2,03 7,99 a 2G-z 2po 7 ,2_5/2 
2078,164 8 1,97 7 ,92 a 2G-y 4G0 %-% 
2077,507 12 2;64 8,60 a 2D-x 4P0 3/2-1/2 
2075,683 5 2,28 8,24 a 2P-x 4F0 3/2-% 
2074,195 8 1,96 7,94 a 2G-y 4G0 %.-7/2 
2073,147 8 1,73 7,70 a 4P-z 2D 0 1/2-3/2 
2071 ,821 10 2,28 8,25 a 2P-x 4F0 3/2-3/2 
2070,330 8 3,38 9,37 a 2F-w 2po 7/2-7/2 
2069,952 10 3,42 9,41 a 2F-w 2po %-5/2 
2067,917 20 2,64 8,64 a 2D-y 2po 3/2-% 
2066,005 15 2,34 8,34 a 2P-y 2flo 1/2-3/2 
2064,335 25 1,96 7,97 a 2G-z 2po %-7/2 

2063,672 25 1,96 7 ,97 a 2G-z 2po 9/2-7/2 
2057,332 12 1,67 7,69 a 4P-y 4F0 5/2-7/2 
2055,270 20 2,28 8,31 a 2P-y 2Do 3/2-% 
2051,688 25 2,03 8,08 a 2G-y 2Go 7/2-7/2 
2048,492 5 2,58 8,63 a 2H-y 2po 9/2-7/2 

2041,345 25 1,96 8,04 a 2G-y 2Go 9/2-% 
2040,687 25 1,96 8,04 a 2G-y 2Go 9/2-9/2 
2036,435 20 2,54 8,63 a 2D-y 2po 5/2-7/2 
2033,064 25 2,03 8,12 a 2G-z 2H 0 7 /2_9,2 
2029,182 8 1,96 8,08 a 2G-y 2Go %-7/2 

2027,778 5 2,84 8,96 b 4F-w 4F0 5/2-5/2 
2020,739 25 1,67 7,80 a 4P-x 4D 0 %-7/2 
2019,427 25 1,96 8,10 a 2G-z 2H 0 9/2-11/2 
2017,090 15 1,73 7,86 a 4P-x 4D 0 1/2-3/2 
2016,154 10 2,83 8,99 b 4F-w 4D 0 3/2-5/2 

2016,092 10 2,84 8,98 b 4F-w 4D 0 %-3/2 
2015,500 20 1,70 7,84 a 4P-x 4D 0 3/2-% 
2013,268 15 1,73 7,88 a 4P-x 4D 0 1/2-1/2 
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2010,688 25 2,58 8,74 a 2H-x 2G0 9/2-7/2 
2007,711 12 1,70 7,86 a 4P-x 4D 0 3/2-3/2 

2007,452 15 1,67 7,84 a 4P-x 4D 0 5/2-% 
2007,013 12 2,83 9,01 b 4F-w 4D 0 7/2-5/2 
2000,368 30 2,52 8,71 a 2H-x 2G0 11/2-9/2 
1999,430 10 2,80 9,01 b 4F-w 4F0 9/2-% 
1994,857 20 3,19 9,41 b 2P-w 2F0 3/2-5/2 

1993,289 8 1,96 8,18 a 2G-x 4F0 9/2-Dfz 
1964,330 12 2,69 9,00 a 4H-w 4D 0 7/2-5/2 
1963,110 25 2,69 9,01 a 4H-w 4D 0 7/2-7/2 
1958,121 5 2,67 9,01 a 4H-w 4F0 9/2-9/2 
1948,372 10 2,58 8,94 a 2H-x 2H0 9/2- 9/2 

1938,899 8 2,85 9,25 b 4F-x 2D0 %-5/2 
1936,781 20 2,03 8,42 a 2G-y 2Ho 7/2-9/2 
1935,296 15 1,96 8,36 a 2G-y 2Ho %-11/2 
1932,477 15 2,64 9,06 a 2D-x 2F0 3/2-5/2 
1925,987 20 2,52 8,96 a 2H-z 2H0 11/2-11/2 
1922,797 20 2,54 8,99 a 2D-w 4D 0 S"fz-3/2 
1917,337 15 1,96 8,42 a 2G-y 2Ho 9/2-9/2 
1910,669 8 2,58 9,07 a 2H-w 2G0 9/2-7/2 
1904,787 15 2,54 9,05 a 2D-x 2F0 Sfz-7/2 
1898,538 10 2,54 9,08 a 2D-y 2po 5/2-3/2 

1895,675 '10 2,52 9,06 a 2H-w 2G0 11/2- 9/2 
1894,006 10 2,58 9,13 a 2H-w 2H0 9/2-11/2 
1888,729 20 2,58 9,14 a 2H-w 2Hc, Dfz-Dfz 
1880,976 20 2,58 9,17 a 2H-y 2Jo %-11/2 
1877,462 20 2,52 9,13 a 2H-w 2H 0 11/2-11/2 

1876,835 15 2,03 8,63 a 2G-y 2Fo 7/2-5/2 
1876,173 8 2,64 9,25 a 2D-x 2D0 3/2-3/2 
1875,536 15 4,48 11,08 b 2D-3° 3/2-5/2 
1864,743 20 2,52 9,17 a 2H-y 2Jo 11f2_Iaf2 
1860,040 20 1,96 8,62 a 2G-y 2Fo 9/2-7/2 

1859,744 15 0,98 7,65 a 4D-y4Do 7/2-7/z 
1857,935 12 0,08 6,75 a &fl-z Bpo %-5/2. 7/2 
1848,768 12 2,54 9,25 a 2D-x 2D 0 5/2-5/2 
1848,231 5 0,05 6,75 a 6fl-zBpo 7/2-%, 7/2 
1846,581 12 2,03 8,74 a 2G-x 2G0 7/2-7/2 

1844,590 5 5,48 12,20 z 4F-e 4H %-% 
1841,701 10 1,04 7,77 a4D-y4Do %-5/2 
1835,869 15 1,96 8,71 a 2G-x 2G0 9/2-% 
1809,316 10 2,64 9,49 a 2D-x 2po %-1/z 
1798,163 10 2,54 9,43 a 2D-x 2po 5/2-3/2 

1793,371 10 2,03 8,94 a 2G-x 2H 0 7/2-% 
1787,997 35 2,89 9,82 a 68-x 6P0 5/2-% 
1786,738 40 2,89 9,83 a 68-x 6P 9 5/2-% 
1785,262 40 2,89 9,83 a 6S-x apo 5/2-7/2 
1772,518 15 1,96 8,96 a·2G-x 2HQ %-11/2 

1761,379 25 2,03 9,06 a 2G-w 2G0 7/2-7/2 
1760,415 20 1,96 9,01 a 2G-w 4F0 %-9/2 
1746,816 20 1,96 9,06 a 2G-w 2GQ 9/2-% 
1732,253 15 6,21 13,37 c 4F-20° %-7/2 
1731,038 10 2,28 9,44 a 2P-x 2po %-% 
1726,394 12 0,38 7,57 a 4F-z 4G0 3/z-5/z 
1725,402 5 4,49 11,68 b 2D-14° 5/2-5/2 
1724,963 8 0,30 7,49 a 4F-y 4po 7/2-Sfz 
1724,847 8 0,38 7,57 a 4F-z 2D0 s;2_5f2 
1720,621 20 0,35 7,54 a 4F-z 4Go %-7/2 
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1720,042 10 1,72 8,92 a 4P-w 4po 1/z-% 
1715,507 12 1,69 8,91 a 4P-w 4po :lfz- 5/z 
1713,002 20 0,30 7 ,54 a 4F-z 4G0 7 /z- 9/z 
1709,678 15 1,67 8,91 a 4P-w 4po 5/z-5/z 
1708,627 8 0,30 7 ,54 a 4F-z 4G0 7/2-7 /z 

1702,045 25 0,23 7 ,51 a 4F-z 4G0 9/z-11/z 
1696,800 8 0,23 7,54 a 4F-z 4G0 9/z-% 
1691,289 8 0,38 7,71 a 4F-y 4po %-3/z 
1690,781 8 1,66 8,99 a 4P-w4Do 5/z-5/z 
1689,821 10 1,66 9,00 a 4P-w 4D 0 5/z-7 /z 

1686,475 8 0,30 7,65 a 4F-y 4Do 7/z-7/z 
1685,953 5 0,35 7,70 a 4F-y 4po 5j2-5fz 
1685,457 8 0,30 7 ,65 a 4F-y 4J]o 7/2-7/2 

1679,388 15 2,02 9,40 a 2G-w 2po 7 /z-5/z 
1674,716 10 0,38 7,79 a 4F-y 4J]o 3/z-1/2 
1673,470 15 1,96 9,37 a 2G-w 2F 0 9/z-7 /2 
1670,759 25 0,23 7,65 a 4F-y 4J]o %-7/z 
1663,226 15 0,35 7,80 a 4F-y 4Do %-3/2 

1659,487 20 0,30 7,77 a 4F-y 4J]o 7 /z-5/z 
1658,785 15 0,23 7,71 a 4F-y 4po 9/z- 9/z 

1654,484 5 0,38 7,89 a 4F-x 4D 0 3/z-1/z 
1654,105 5 1,09 8,59 a 4JJ-x4Po 1/z-3/2 
1650,709 20 1,09 8,60 a 4JJ-x4Po 1/2-1/2 
1649,583 20 1 ,07 8,59 a 4JJ-x4po 3/z-3/z 
1649,444 15 0,35 7 ,87 a 4F-x4Do 5/z-3/z 

1647,161 25 1,04 8,57 a 4JJ-x 4po 5j2_5J2 

1646,187 20 1 ,07 8,60 a 4JJ-x4Po 3/2-1/z 
1643,588 15 0,30 7 ,85 a4F-x4Do 7 /z-5/z 
1642,187 5 3,38 10,93 a 2F-1° 7 /z-7/2 
1641,761 25 1,04 8,59 a 4JJ-x4Po 5/2-3/2 

1640,167 12 0,38 7 ,95 a 4F-y 4Go :1/z- 5/z 
1639,403 30 0,12 7 ,68 a 6JJ-y 6po 1/z-3/2 
1637 ,400 15 0,23 7 ,80 a4F-x4Do HJz-7 /2 
1636,334 30 0 '11 7,68 a 6JJ-y 6po 3/z-3/2 
1635,389 35 0,98 8,57 a 4JJ-x4Po 7 /z-5/z 

1634,353 20 0 '11 7,69 a 6JJ-y 6po a;2_5;'2 
1633,907 15 0,35 7 ,93 a 4F-y 4Go 5/z-7/2 
1631,124 30 0,08 7 ,68 a 6JJ-y 6po 5,1~-3/2 

1629,155 30 0,08 7 ,69 a 60-y 6po 5/z-5/2 
1625,919 15 0,08 7,71 a 6JJ-y 6po 5/z-7 /2 

1625,525 20 0,30 7,92 a 4F-y 4Go 7 /z-9/z 
1623,102 8 0,30 7 ,93 a 4F-y 4Go 7 /z-7/2 
1621 ,685 30 0,05 7 ,69 a 6JJ-y 6po 7 /z-5/z 
1618,464 25 0,05 7,71 a 6JJ-y 6po 7 /z-7 /z 
1612.814 20 0,23 7 ,92 a 4F-y 4Go 9/z-11/z 

1610,933 15 0,23 7,92 a 4F-y 4Go 9/z-% 
1608,446 35 0,00 7,71 a 6JJ-y6po 9/z-7 /z 
1602,588 12 3,94 11,68 b 2F-14° 5/z- 5/z 
1588,295 10 0,:38 8,19 a 4F-x 4G0 3/z-5/z 
1584,954 15 0,35 8,17 a 4F-x 4G0 5/z-7 /z 

1581,243 8 0,35 8,19 a 4F-z 4G0 5/z- 5/z 
1580,635 25 0,30 8,14 a 4F-x 4G0 7 /z-Dfz 
1574,931 20 0,38 8,25 a 4F-x 4F 0 3/z-3/z 
1573,831 5 0,35 8,22 a 4F-x 4F 0 5/z-7 /2 

1570,248 20 0,35 8,24 a 4F-x 4F0 5/z-5/z 

1569,670 12 0,23 8,14 a 4F-x 4G0 9j2_11f2 

1568,031 8 0,35 8,25 a 4F-x 4F0 5/z-3/z 
1566,825 20 0,23 8,15 a 4F-x 4Go 9/z-9/z 
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1563,790 25 0,30 8,23 a 4F-x 4F0 7 /2-7;'2 
1559,106 20 0,23 8,18 a 4F-x 4F0 9j2-% 

1558,706 10 0,38 8,33 a 4F-y 2flo 3/2-3/2 
1558,543 to 0,35 8,30 a4F-y 2flo 5/2-% 
1495,311 15 2,89 11,38 a 6S-w opo 5j2_3j2 
1476,054 10 2,80 11,20 b 4F-6° %-%. 7j2 
1473,834 20 2,89 11,29 a 6S-w opo %-7/2 
1465,043 20 2,89 11,34 a 6S-w opo 5/2- 5/2 
1424,747 12 0,30 8,98 a 4F-w 4D 0 7J2-% 
'1424,047 8 0,30 9,01 a 4F-w4fl 0 7!2-7/2 
'1417,744 20 2,64 11,38 a 2D-w epo 3/2-3/2 
1413,707 25 0,98 9,75 a 4D-w 2D 0 7/2-5/2 

1412,834 12 0,23 9,01 a 4F-w 4D 0 %-7/2 
1397 ,581 12 4,62 13,41 a 28-23° lj2-3j2 
1381,250 10 2,70 11,68 b 4P-14° 3/2-5/2 
1364,590 12 1,97 11,05 a 2G-2° 9/2-712 
1362,771 20 2,58 11,68 b 4P-14° 5/z-5/2 
1360,870 5 2,28 11,38 a 2P-w epc %-% 
1296,088 20 '1,70 11,27 a 4P-8° %-3/2. 1/2 
1294,914 12 1,70 11,27 a 4p_9o 3/2-3/2 
1291,594 '15 1,67 11,26 a 4p_9o Sfz-3/2 
1290,204 15 1,67 11,28 a 4P-10° Sfz-3/2 

1275,801 20 0,11 9,82 a 6D-x epo 3j2_3j2 
1275,154 15 0,11 9,83 a 6fl-x opo 3/2-% 
1272,638 15 0,08 9,82 a 6D-x epo %-3/2 
1272,001 25 0,08 9,83 a &fl-x opo 5/2-5/2 
1267,437 25 0,05 9,82 a 6D-x epo 7J2-% 

1266,694 20 0,05 9,83 a 6D-x epo 7j2_7J2 
1260,542 20 0,00 9,83 a &fl-x epo 9/2-712 
1233,660 8 3,38 13,44 a 2F-26° 7/2-7/2 
1220,882 5 1,04 11,19 a 4D-5° 5/2-7/2 
1214,409 10 0,98 11,19 a 4D-5° 7/2-7/2 

1213,764 20 1,07 11,29 a 4D-11° 3/2-% 
1213,149 20 0,98 11,20 a 4fl-6° 7 /z-9/2, 7/2 
1171,606 8 2,58 13,28 b4P-17° 5/2-7/2, 5/2 
1165,269 12 1,04 11,68 a 4D-14° Sfz-5/2 
1159,347 20 0,98 11,68 a 4D-14° 7/2-5/2 

1154,401 20 0,12 10,85 a &fl-y &Fo 1/2-3/2 
1153,955 '15 0,12 10,86 a 6D-y &Fo 1/2-1/2 
1153,281 20 0,11 10,86 a 6D-y 6Fo 3/2-5/2 
1152,882 20 0,11 10,85 a &fl-y 6Fo 3/2-3/2 
1152,440 15 0,12 10,86 a 6fl-y 6Fo 3/2-1/2 

1151,163 25 0,08 10,85 a &fl-y 6Fo 5/2-7/2 
1150,689 20 0,08 10,85 a &fl-y &Fo 5/2-% 
1150,292 20 0,08 10,85 a 6fl-y 6FO Sfz-3/2 
1148,693 8 2,58 13,37 b 4P-20° Sfz-7/2 
1148,295 30 0,05 10,84 a &fl-y &Fo 7/2-9/2 

1147,413 25 0,05 10,85 a &fl-y epo 7/2-7/2 
1146,963 15 0,05 10,85 a 6D-y &Fo 7J2-% 
1144,946 35 0,00 10,82 a 6fl-y &Fo %-11/2 
1144,052 5 2,58 13,42 b 4P-24° 5/2-7/2 
1143,235 25 0,00 10,84 a 6D-y &Fo 9/2-9/2 

1142,334 25 0,00 10,84 a 6D-y °F0 9/2-7/2 
1138,642 25 0,05 10,93 a 6D-1° 7/2-7/2 
1138,039 5 0,30 11,19 a 4F-5° 7/2-7/2 
1133,678 25 0,00 10,93 a 6D-1° %-7/2 
1133,413 25 0,35 11,29 a 4F-11° 5j2_5j2 
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J..., A I EH' eV E 8, eV Transition J 

1130,428 25 0,08 11,05 a 6D-2° %-7/z 
1129,777 12 0,23 11,20 a 4F-6° 9/z- 9/z, 7/2 
1128,909 20 0,11 11,09 a 6D-3° 3/z-5/z 
1128,530 10 2,88 13,87 a 6S-29° %-5/2 
1128,180 5 0,30 11,29 a 4F-11° 7/2-5/2 
1128,074 25 0,12 11,11 a 6D-4a 1/2-3/2 
1126,850 20 0,05 11,05 a 6D-2a 7/2-7/2 
1126,603 20 0,11 11,11 a 6D-4a 3/2-3/2 
1126,425 20 0,08 11,09 a 6D-3a 5/2-5/2 
1124,134 20 0,08 11,11 a 6D-4° 5/2-3/z 
1122,858 25 0,05 11,09 a 6D-3a '/z-5/2 
1121,987 25 0,00 11,04 a 6D-2a 9/2-7/z 
1112,086 35 0,12 11,26 a 6fl-9a 1/2-3/z 
1111 ,114 15 0,05 11,20 a 6D-6a 7/2- 9/z, 7 /z 
1106,362 5 0,00 11,20 a6D-6a %-9/2. 7/2 
1106,215 .15 0,08 11,29 a 6D-11a 5/2-% 
1102,385 8 0,11 11,34 a 6D-w spa 3/z-5/2 
1101,538 20 0,05 11,29 a 6D-w spa '/2-7/2 
1100,525 20 0,12 11,38 a 6fl-w spa 1/2-3/2 
1100,026 20 0,08 11,35 a 6D-w spa %-5/2 
1099,'117 25 0,11 11,38 a 6D-w spa 3/z-3/z 
1096,886 30 0,00 11,29 a Sfl-w spa %-'/z 
1096,793 20 0,08 11,38 a Sfl-w spa 5/z-3/z 
1096,616 20 0,05 11,35 a 6D-w apo 7/2-5/2 
1071,596 30 0,08 11,64 a 6D-13a 5/2-7/2 
1069,038 15 0,08 11,67 a 6D-14a 5/z-5/2 
1068,356 30 0,05 11,64 a 6D-13° 7/2-7/2 
1063,982 15 0,00 11,64 a 6D-13a 9/z-7/z 
1062,758 20 0,08 11,75 a 6D-15a 5/2-7/2 
1059,571 20 0,05 11,75 a 6D-15a 7/z-7/2 
1055,269 25 0,00 11,75 a 6D-15a 9/z-7/2 
1015,520 20 1,04 13,25 a 4D-16a 5/2-7/2 
1015,083 '10 1,07 13,29 a 4D-18a 3/2-% 
1012,417 25 1,04 13,28 a 4D-17a 5/z-7/z, 5/z 
1012,088 20 1,04 13,29 a 4D-18a 5/z-% 
1011,037 25 0,98 13,25 a 4D-16a 7/z-'/z 
1007 ,975 25 0,98 13,28 a 4D-17a 7/z-7/z, 5fz 
1007 ,657 20 0,98 13,29 a 4D-18a 7 /z-5/z 
995,829 8 0,98 13,44 a 4D-269 7/2-7/2 
952,470 10 0,23 13,25 a 4F-16a 9/2-7/z 
945,095 25 0,30 13,42 a 4F-24a 7 /z-7/z 
943,910 15 0,30 13,44 a 4F-26a 7/z-7 /z 
943,267 12 0,23 13,37 a 4F-20a %-' /2 
941 ,660 12 0,08 13,25 a 6D-16a 5/z-7 /z 
939,159 20 0,05 13,25 a 6D-16a 7/2-7/2 

938,967 10 0,08 13,28 a 6D-17a 5/z-7 /z, 5/2 
936,484 8 0,05 13,28 a 6D-11a 7/2-7/2, 5/2 
932,687 30 0,08 13,37 a 6D-20a 5/z-7 /2 
932,244 30 0,11 13,40 a sn-22a 3/z-5/z 
931,709 10 0,11 13,41 a 6D-23a 3/z-3/z 

931 ,142 25 0,12 13,44 a 6D-25a 1/z-3/z 
930,558 30 0,08 13,40 a 6D-22a 5/2-5/2 
930,219 30 0,05 13,37 a 6D-20a 7/z-7/z 
930,165 30 0,11 13,44 a 6D-25Q 3/z-3/2 
930,030 30 0,08 13,41 a 6D-23a Sfz-3/z 

929,612 30 0,08 13,42 a 6D-24° 5/z-7 /z 
929,538 30 0,05 13,38 a 6D-21a 7 /z- 9/z, 7/z 
928,470 20 0,08 13,44 a 6D-25a 5/z-3/z 
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928,107 30 0,05 13,40 a 8D-22° 7/z-% 
927 ,632 8 0,12 13,49 a 8D-27° 1/z-% 

927,176 30 0,05 13,42 a 8D-24° 7/z-7/z 
926,900 25 0,00 13,37 a 6D-20° 9/z-7/z 
926,618 10 0,11 13,49 a 8D-27° %-% 
926,220 60 0,00 13,38 a 8D-21° %-7/z, 9/z 
924,970 15 0,08 13,49 a 8D-27° %-3/z 

923,884 30 0,00 13,42 a 6D-24° %-7/z 
900,360 5 0,11 13,87 a &D-29° 3/z-s/2 

Fe III, ground state 1s2 2s2 2p6 3s2 3p6 3d6 5 D,. 
Ionization potential 247 200 cm-t; 30,647 eV 

A., A I EH, eV I E 8 , eV Transition J 

6185,26 9 22,94 24,94 e 5P-w 5D0 2-3 
6169,74 9 22,74 24,75 e 3G-u 3H0 5-6 
6056,36 9 22,54 24,59 f 5G-x SGo 3-3 
6054,18 11 22,54 24,59 f 5G-x SGQ 4-4 
6048,72 11 22,54 24,59 f 5G-x 5Go 5-5 
6036,56 13 22,54 24,59 f 5G-x 5Go 6-6 
6032,59 7 18,81 20,87 e ss-w spo 2-3 
5999,54 5 18,81 20,88 e ss-w spo 2-2 
5953,62 6 18,79 20,87 e sn-w spo 4-3 
5929,69 18 18,51 20,60 e 7S-y 1po 3-2 
5920,13 7 18,79 20,88 e sn-w spo 3-2 
5891,91 6 18,51 20,61 e 7S-y 7po 3-3 
5833,93 10 18,51 20,63 e 'S-y 7po 3-4 
5363,80 8 
5302,99 6 18,26 20,60 e 'D-y 7po 2-2 

5282,29 7 18,26 20,61 e 'D-y 7po 4-3 
5276,47 7 18,26 20,61 e 'D-y 'Po 3-3 
5243,31 10 18,27 20,63 e 'D-y 7po 5-4 
5149,33 7 
5100,706 10 

5030,75 6 
5002,02 8 
4559,09 6 
4431,02 7 8,25 11,04 a sp_z spo 2-3 
4419,59 10 8,24 11,04 a sp_z spo 3-3 

4395,76 6 8,26 11,08 a sp_z spo 1-2 
4372,81 20 22,91 25,74 w spo_e 5G 1-2 
4310,36 12 22,87 25,74 z 7F0-e 5G 6-7 
4304,77 10 22,86 25,74 z 7F0-e 7G 5-6 
4296,85 10 22,86 25,74 z 7F0-e 7G 4-5 

4286,16 10 22,85 25,74 z 7F0-e 7G 3-4 
4271,47 6 
4249,95 7 
4243,85 8 
4235,54 10 

4222,39 8 
4210,87 10 
4200,38 6 
4200,06 6 
4189,10 7 
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A, A EH, eV E 8 , eV Transition J 

4174,27 lU 
4166,84 9 20,63 23,61 y7pc_j7IJ 4-4 
4164,73 20 20,63 23,61 y7po_j7IJ 4-5 
4154,98 8 
4140,48 6 20,61 23,60 Y 7po_j7D 3-2 
ld39 ,35 8 20,61 23,60 y7po_j7D 3-3 
4137 ,76 10 20,61 23,61 y7pc_j7IJ 3-4 
4122,78 8 20,60 23,60 Y 7po_j 7IJ 2-1 
4122,02 8 20,60 23,60 y7po_j7IJ 2-2 
4120,90 8 20,60 23,60 Y 7po_j 7IJ 2-3 
4081,00 7 20,63 23,67 y7po_f7S 4-3 
3968,71 8 20,88 24,00 W 5po_f 5IJ 2-:3 
3954,3:1 12 20,87 24,00 W 5po_j 5IJ 3-4 
3603,88 9 11,21 14,65 d 3£-z 3£c 2-2 
3600,94 10 11,22 14,66 d aF-z aFo 3-3 
:1586 ,04 9 11,22 14,67 d aF-z aFo 4-4 
3501,76 8 11,12 14,66 c 3G-z aFo 3-3 
:3500 ,28 7 11,58 15,12 e 3£-z ace 4-5 
;{499 ,59 7 11,13 14,67 c 3G-z aFo 4-4 
:1396 '70 8 11,02 14,67 b 3H-z 3H 0 6-6 
:3382.18 6 14,17 17,83 d 3G-v 3Go 5-5 
:3360,87 6 14,17 17,86 d ac-~· aco 4-4 
:334 7 '70 8 10,99 14,70 b 3H-z 3H 0 5-5 
:1339,38 10 10,37 14,08 a 5£-z sec 1-2 
:3329,89 7 10,99 14,71 b 3H-z 3}[0 4-4 
3:30;) ,22 10 10,33 14,08 a 5F-z 5G0 2-::l 
3292,04 8 10,32 14,08 a 5F-z 5G0 3-:3 
3288,81 15 10 ,:3:!. 14,09 a 5£-z 5Gc 3-4 
3280,56 (j 10,:31 14,09 a 5£-z 5Gc 4-4 
3276,08 15 10 ,::l1 1.4,09 a 5£-z sco 4-5 
:327:3 ,5:3 6 10-,31 1.4,09 a 5£-z 5Gc 5-5 
:3266,88 20 10,31 14 '10 a 5F-z ·"Go 5-6 
:1262,46 6 14 ,n 17,97 d 3G-x 1G0 5~4 

3218,34 6 14,62 18,48 d 1G-w 1G0 4-4 
3215 ,6:3 8 10,2:3 14,08 c 3IJ-z 5Go 1-2 
:32()1! ,7H () 10,22 14,08 c 3IJ-z 5Go 2-:3 
3178,01 10 11,22 15,12 d3£-z3Gc :~-4 

:m5 ,99 10 11 ,22 15,12 d 3£-z ace ,, ___ ;) 

:H74,09 10 11 ,21 15,12 d 3£-z aco 2-J 
313() .43 10 11,22 15,17 d 3£-z ano 4-3 
3120.847 20 11 ,1;) 15,12 c 3G-z 3Go 5-4 
:1111 ,H09 8 10,:31 14,29 a 5£-z 51fo 4-5 
:HIO ,841 8 11,22 15,20 d 3£-z 3fJD 3-2 
:3107,978 6 11 '1:1 1S,11 c 3G-z 3Gc 4-5 
:3084,07 () 11 ,22 15,24 d 3£-y 5IJO 3-2 

:1054,1:38 6 1o,:n 14,4:3 a 5£-z 5J)o 1-1 
:3027 ,OOfi () 11 ,0(1 15,12 b 3H-z 3G0 6-5 
:3023,83 8 10 ,:{:1 14,4:3 a 5F-z 5Jf 2-2 
3018,789 () 10,:\:3 14,44 a 5£-z 5IJo 2-3 
:3015 .260 7 10,31 14,42 a 5£-z sFo 4-5 

:l0t3 '1fi7 20 10,31 14,42 0 5£-z sFo 5-5 
:3007 '79:3 6 10,:32 14,44 a 5£-z svo 3-3 
:1001 ,27r) 20 18 '79 22,91 f 5D-w 5Fc 4-4 
.3001 ,617 12 10,31 14,44 a 5£-z sFo 4-4 
2977 ,222 () 10,3.1 14,50 a 5£-z 5Fo 2-1 

29();),230 8 10,32 14,50 a 5£-:; 5Fo :1-2 
2958,28() 6 10/16 14,65 c 3F-:; 3Fo 2-2 
2948.388 8 10,31 14,51 a 5F-z 5po 1-3 
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2939,55 7 10,22 14,43 c 3D-z 5D 0 2-2 
2923,902 8 10,43 14,67 c 3F-z apo 4-4 
2907,701 12 11,22 15,48 d aF-y ano 4-:3 
2907,497 10 10,31 14,58 a 5F-z 5D 0 5-4 
2905,80 8 10,23 14,49 c 3D-z 5S 0 1-2 
2904,431 12 11,22 15,49 d aF-y sno 3-2 
2902,47 9 10,23 14,50 c 3D-z spo 1-1 

2895,076 8 11,21 15,49 d aF-y sno 2-1 
2858,664 7 11,22 15,55 d 3F-y apo 4-4 
2850,288 7 13,13 17,48 d 3D-v ape 3-4 
2818,624 6 13,58 17,98 c 1D-x 1po 2-:1 
2813,241 10 11,14 15,55 c 3G-y apo 5-4 
2803,441 6 11,13 15,55 c 3G-y apo 4-4 
2788,258 6 11,13 '15,58 c 3G-y apo 4-3 
2773,306 8 13,58 18,05 c 1D-x 1D 0 2-2 
2705,117 7 18,26 22,84 e 7D-z 7po 2-2 
2701,13 8 18,26 22,85 e 7D-z 7F 0 3-3 

2700,045 8 18,26 22,85 e 7D-z 7F 0 2-3 
2698,414 7 18,26 22,86 e 7D-z 7F 0 4-4 
2696,905 7 18,26 22,86 e 7D-z 7po 3-4 
2695,314 9 18,26 22,86 e 7D-z 7F0 4-.5 
2695,150 10 18,27 22,87 e 7D-z 7po 5-6 

2678,810 6 12,03 16,66 c 1F-z 1G0 3-4 
2646,751 6 10,32 15,00 a 5F-y spo :3-3 
2645,39 9 10,43 15,12 c 3F-z 3G0 4-5 
2617,149 8 11,59 16,33 c 1G-z 1H 0 4-.5 
2608,112 7 10,31 15,06 a 5F-y spo 5-5 

2595,622 8 9,90 14,67 a 3]-z 3HO 7-6 
2584,038 6 11,58 16,37 e 3F-x 3po 3-3 
2582,37 8 9,90 14,70 a 3]-z 3HO 6-;) 
2574,838 7 9,90 14,71 a 3]-z 3HO 5-4 
2551,098 6 11,47 16,33 a 1H-z 1H 0 .S-5 

2.511,418 6 10,31 15,24 a sF-y sno " , LJ-·! 

2447,374 7 11,59 16,66 c 1G-z 1G0 4-4 
2438,174 8 5,08 10,17 a 5S-z 7po 2-2 
2418,568 7 5,08 10,21 a 5S-z 7P 0 2-3 
2403,551 6 10,99 16,15 b 3H-z 3JD 4-5 

2389,533 8 11,47 16,66 a 1H-z 1G0 5-4 
2363,51 7 11,13 16,37 c 3G-x 3po 4-3 
2338,961 10 9,54 14,84 b SD-z apo :1-2 
2336,768 10 11,13 16,43 c 3G-y 3Jio 4-.5 
2329,905 9 9,55 14,87 b 3D-z apo 1-1 

2326,948 10 11,12 16,45 c 3G-y 3Ho 3-4 
2324,358 8 13,13 18,46 d 3D-w 3po 2-1 
2321,71 10 11,46 16,80 a 1H-z1Jo 5-6 
2319,466 8 11,59 1G,94 c 1G-w apo 4-4 
2319,220 10 9,55 14,90 b 3D-z 3po 1-0 

2315,70 10 9,14 14,49 c ap_z sso 2-2 
2303,012 7 11,58 16,96 e 3F-w apo 4-3 
2302,808 8 12,03 17,41 c 1F-y 1po 3-3 
2295,859 15 10,,90 16,30 b 1F-z 1D 0 3-2 
2293,056 10 13,13 18,54 d 3D-w apo 3-2 

2291,850 6 13,13 18,54 d 3D-w apo 2-2 
2278,432 6 11,22 16,66 d 3F-z 1G0 :1-4 
2277,820 8 11,22 16,66 d 3F-z 1G0 1,-4 
2276,R70 8 9,56 15,00 b 3D-y spo 2-3 
2274,00 8 12,03 17,48 c 1F-v 3F 0 3-4 
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2267,42 10 11,46 16,94 a lH-w apo 5-4 
2261,592 12 10,90 16,38 b lP-x apo 3-2 
2260,547 7 8,77 14,25 b aG-z 5H 0 3-3 
2257,406 8 9,54 15,03 b an-y spo 3-4 
2243,405 8 8,77 14,29 b aG-z 5H 0 4-5 
2241,54 12 10,77 16,30 b 1D-z 1D 0 2-2 
2238,155 10 11,58 17,12 e ap_x 3G9 4-5 
2235,908 10 11,58 17,12 e 3P-x aGo 3-4 
2235,699 6 11,58 17,12 e ap_z 3G0 4-4 
2233,654 6 11,22 16,76 d ap_y 5Go 3-4 
2232,690 10 11,58 17,13 e ap_z aGo 2-3 
2232,548 8 10,90 16,45 b 1P-y aH"' 3-4 
2232,430 10 8,76 14,31 b aG-z 5Ho 5-6 
2229,267 10 11,22 16,77 d ap_y sGo 4-5 
2227,848 7 9,15 14,72 c ap_yspc 1-2 
2221,830 10 9,14 14,72 c ap_y spe 2-2 
2210,073 6 10,77 16,37 b lD-x ape 2-3 
2208,85 10 10,77 16,38 b lD-x apo 2-2 
2202,458 8 9,54 15,17 b an-z ano 3-3 
2195,532 6 11,13 16,77 caG-y 5Go 4-5 
2191,215 8 8,76 14,42 b aG-z spe 5-5 
2186,876 6 11,22 1.6,88 d ap_z spe 4-5 
2183,980 6 8,76 14,44 b aG-z spo 5-4 
2180,410 12 9,15 14,84 c ap_z ape 1-2 
2179,258 6 9,54 15,23 b an-y sno 3-3 
2174,658 15 9,14 14,84 c ap_z ape 2-2 
2173,829 7 9,54 15,24 b an-y snc 3-4 
2171,045 12 9,17 14,87 c ap_z apo 0-1 
2166,952 12 9,15 14,87 c ap_z ape 1-1 
2161,270 10 9,14 14,87 c ap_z ape 2-1 
2160,655 6 11 ;s8 17,32 e ap_w aGe 2-~l 
2158,472 12 11,59 17,34 c lG-y lGc 4-4 
2157,710 12 9,15 14,90 c ap_z ape 1-0 
2152,706 6 11,58 17,34 e ap_y lGc 4-4 
2151 ,776 15 10,90 16,66 b 1F-z 1G0 3-4 
2147,904 7 8,66 14,43 b 5D-z snc 2-1 
2146,339 fi 10,99 16,76 b 3H-y sGo 4-4 
2146,062 8 8,66 14,43 b 5D-z snc 2-2 
2145,616 6 8,65 14,43 b 5D-z 5D 0 1-1 
2144,743 7 10,34 16,12 b 11-z ar 6-7 
2144,282 8 8,64 14,42 b sn-z spc 4-5 
2143,827 7 8,66 14,44 b sn-z spe 3-4 
2143,470 8 8,66 14,44 b 5D-z 5D 0 3-3 
2143,045 7 9,54 15,34 b an-yspo 2-3 
2137,365 8 8,64 14,44 b sn-z spc 4-4 
2134,861 9 10,34 16,15 b 11-z ar 6-5 
2123,590 8 10,46 16,30 c ap_z 1Dc· 2-2 
2118,567 6 8,65 14,50 b sn-z spo 1-2 
2116,588 7 8,66 14,51 b sn-z spc 2-3 
2113,891 6 ·12,03 17,89 c 1F-t ap<- 3-4 
2107 ,324 10 8,77 14,65 baG-zap<- 3-2 
2103,799 12 8,77 14,66 b aG-z ape 4-3 
2100,961 8 11,22 17,11 d ap_z aGe 4-5 
2099,332 6 11,22 17,12 d ap_x 3G0 3-4 
2097 ,692 12 8,76 14,67 b aG-z ape 5-4 

2097,480 15 8,76 14,67 b aG-z a He 5-6 
2096,430 6 8,66 14,58 b 5D-z 5D 0 3-4 
2092,945 f\ 11,21 17,13 d ap_z aGe 2-3 
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2091,312 7 9,56 15,48 b 3JJ-y 3])0 2-2 
2090,240 6 8,64 14,57 b 5JJ-::. 5])0 4-4 

2090,139 12 8,77 14,70 b 3G-z 3Jlo ~ " ·!-.J 

2090,053 7 11,12 17,05 c 3G-x 3Jlo ::J--'1 
2089,089 6 9,56 15,49 b 3JJ-y 3])0 2-1 
2087 ,907 7 9,56 15,49 b 3JJ-y 3])0 1-1 
2087,132 8 9,54 15,48 b 3JJ-y 3])0 3-3 

2084,349 10 8,77 14,71 b 3G-::. 3Jlo ::J-4 
2083,530 6 11,13 17,08 c 3G-x 3Jlo I -·-l-,) 

2078,989 14 5,08 11,04 a 5S-z 5po •) ') 
.... -.J 

2070,539 8 10,34 Hi,33 b lf-z lJio ti-5 
2068,243 12 5,08 11 ,08 a 5S-z 5po 2-2 

2067,302 6 11,15 17,14 c 3G-x 3Jlo 5-6 
2061,751 9 9,54 j 5.55 b 3JJ-y apo :3-4 
2061 ,552 10 5,08 11,09 a 5S-;; 5po 2-1 
2059,677 7 9,56 1.5,58 b 3JJ-y apo 2-:3 
2058,560 8 10 ,31, 16,36 b 1/-z 1/{ 0 6-7 

2057,058 6 9,5:1 15,58 b 31J-y apo 1-2 
2056,145 7 9,14 15,17 c ap_z ano 2-:3 
2055,855 6 10,4:3 16,46 caF-x 3F 0 4-4 
2050,739 7 8,61, 14,68 b 5JJ-y 5p0 .'J-::l 
2049,384 7 9,15 15,20 c ap_z ano 1-2 

2039,507 6 11 ,47 17,55 11 1JI-y1JO 5-G 
2008,494 6 8,26 '14,4:3 a 5p.-z 5]Jo 1-1 
2004,143 8 8 ,2;1 14,43 a 5p_z 5]Jo 2-2 
2000,228 9 9,90 16,10 a 3!-z 3! 0 5-6 
1999,588 9 9,90 16,10 a 3f-z a1o fi-f\ 

1996,420 12 7,87 14,08 a 5G-z 5G0 2-2 
1995,563 12 7 ,87 14,08 a 5G-z 5C0 ') •) 

.)-,} 

1995,266 7 7 ,87 J!t,08 tl 5G-z 5G0 l,-:3 
1994,073 13 7 ,87 [!, ,09 a 5G-z fiCo 4-1, 
1993,262 7 7 ,87 14,09 II 5G-z 5G0 5-4 

1992,858 t) 10 ,4n 16,68 c 3F-y aco 2-:~ 

1992,196 9 9,90 16,12 a :lf-z 3fo H-7 
1992,017 9 9,9(1 16,12 a 3f-z3fo 7-7 
1991,613 14 7,87 14,09 a 5C-z 5G0 c c ,)-,) 

1989,975 7 7 ,8!i 14,09 a 5C-z 5Go (i-~J 

1987 ,503 15 7 .8fi 14,10 a 5G-z 5G0 {i-ti 
1984,288 9 9,90 16,15 a3 I-z 3F - c .1-,) 

1984,027 7 10,21 16,46 c 31)-x ape :1-.-'1 
1982,805 8 8,24 '14 ,49 a 5P--z 58° ::l-2 
1982,076 6 8 ,z;, 111,50 a 5p_z 5po ') ') 

1976.126 8 8 ')!. lA ,51 a 5p_z 5pc :J-:3 ,~I 

1966,740 8 10,99 17,30 b31f-y3f0 I. ' ·!-,) 

1965,:309 8 10 ,.50 l(i ,80 c 3F--y ace ::l-4 
1964,776 8 9,90 Hi ,21 a 3f-::. 3Kc :,-fi 
1964,260 7 8,65 H .. 96 b 51J-y 5p0 J-1 

1964,169 8 9,90 16,21 a 3f-z 3/{o fi-fi 
1961 ,2:30 6 8,6fi '14,98 b 5JJ-y 5p0 2-2 
1960,:318 13 9,90 16,22 fl :lf-: 3Ko 7-8 
1959,:324 8 8 ,fir, H ,98 b 51J-y 5po 1-2 
'1958,583 11 8 ·)~ 14,57 II 5P-~ 5/f :~-~ , ....... 

1957,938 6 11 ,59 t7 ,92 c IC--y lJ-f" "-:-i 
1954,975 8 l1 . (1(1 17 ,:14 b 3JT-y 3JC ,-,_r, 
1954,223 10 8 ,lifi j 5,00 b 5IJ-y 5p0 2-::\ 
195:-l ,488 10 9,911 16 ,2ft a 3l-z 3}(' fi-7 
1953,322 13 8,77 15,12 b 3G-: 3G' :-l-:{ 
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t.., A I EH, eV EB, eV Transition J 

1952,648 11 8,77 15,12 b 3G-z 3G" 4-4 
1951,007 12 8,76 15,12 b 3G-z 3G0 5-5 
1950,334 10 11,02 17,38 b sH-y sr 6-7 
1945,342 12 8,66 15,03 b 6fl-y spo 3-4 
1943,481 14 7 ,87 14,25 a 5G-z 5H 0 2-3 
1940,018 8 8,64 15,03 b 5fl-y spo 4-4 
1938,901 10 11,22 17,61 d 3F-u spo 4-4 
1937 ,345 14 7 ,87 14,27 a 5G-z 5H 0 3-4 
1931,507 14 8,64 15,06 b 5fl-y spo 4-5 
1930,387 15 7,87 14,29 a 5G-z 5H 0 4-5 
1926,304 18 3,73 10,16 a 78-z 7po 3-2 
1926,013 10 8,25 14,68 a 5P-y spo 2-3 
1924,532 6 9,54 15,98 b 3fl-y spo 3-2 
1923,877 7 8,24 14,68 a sp_y spo 3-3 
1923,003 7 10,32 16,77 a 5F-y 5Go 3-4 
1922,789 15 7,87 14,32 a 5G-z 5H 0 5-6 
1918,480 7 10,50 16,96 c 3F-w 3D 0 3-2 
1918,284 7 8,26 14,72 a sp_y spo 1-2 
1917,960 6 10,22 16,68 c 3fl-x apo 2-1 
1917,453 9 10,34 '16,81 b 1[-z 110 6-6 
1917,351 8 10,31 16,77 a 5F-y sGo 4-5 
1915,083 15 7 ,86 14,34 a 5G-z 5H 0 6-7 
1914,056 19 3,73 10,21 a78-z7po 3-3 
1911,338 7 11,47 17,95 a 1H-x 1H 0 5-5 
1910,401 6 8,25 14,74 a 5P-y spo 2-1 
1907 ,577 10 9,90 16,40 a 3[-y ano 7-6 
1906,814 6 10,23 16,73 C 3fl-y 5Go 1-2 
1906,457 6 10,43 16,94 c 3F-w apo 4-4 
1902,402 6 10,22 16,73 c 3D-x 3D 0 2-3 
1901,096 9 10,31 16,83 a 5F-y 5Go 5-6 
1898,870 6 9,14 15,67 c ap_z 380 2-1 
1896,8();3 9 9,90 16,44 a 3[-y sno 6-5 
1895,456 20 3,73 10,27 a 78-z 7po 3-4 
1893,981 11 9,90 16,45 a 3[-y ano 5-4 
1890,669 13 7,86 14,42 a 5G-z spc 6-5 
1887 ,471 8 7 ,87 14,44 a 5G-z spc 4-4 
1887,197 8 7,87 14,44 a 5G-z 5D 0 4-3 
1886,757 12 7,87 14,44 a 5G-z spc 5-4 
1885,125 9 10,31 16,88 a 5F-x spo 5-5 
1884,596 8 8,66 15,23 b 5fl-y 5flo 3-2 
1882,047 10 8,65 15,24 b sn-y sno 1-1 
1877,989 12 8,64 15,24 b sn-y sno 4-4 
'1872,214 6 11,15 17,77 c 3G-w 3H 0 5-6 
1871 ,152 9 7 ,87 14,50 a 5G-z spo 2-1 
1869,828 10 7 ,87 14,50 a 5G-z spo 3-2 

1866,305 9 7 ,87 14,51 a 5G-z spo 4-3 
1865,202 7 12,03 18,68 ~F-w 1F0 3-3 
1856,690 7 8,66 '15,33 b D-y spo 2-2 
1854,826 9 8,66 15,34 b 5D-y spo 3-3 
1852,677 6 11,15 17,84 c 3G-v 3G0 5-5 

1851,261 6 11,57 18,27 e 3F-u 3G0 4-5 
1849,407 7 10,31 17,01 a 5F-x 5D 0 5-4 
1845,521 7 10,32 17,04 a 5F-x 5D 0 3-3 
1844,547 6 10,99 17,72 b 3H-w 3H 0 5-5 
1838,309 7 11,02 17,77 b 3H-w 3H 0 6-6 

1775,983 6 8,25 15,23 a sp_y sno 2-3 
1770,554 6 8,24 15,24 a op_y sno 3-4 
1611,763 7 11,09 18,79 z 5PQ-e 6D 1-2 
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a., A I Eu' eV E 8 , eV I Transition J 

1611,763 7 11,09 18,79 z spo_e sn 1-1, 0 
1607,723 9 11,07 18,79 z spo_e sn 2-3, 2 
1601,289 6 11,04 18,79 z spo_e on :3-3, 2 
1601,211 10 11,04 18,79 z spo_e on :3-4 
1595,597 6 11,04 18,81 z opo_e 5S 3-2 
1550,862 8 10,27 18,26 z 7po_e 7_D 4-4 
1550,196 12 10,27 18,27 z 1P0 -e •n 4-5 
1539,128 8 10,21 18,26 z7pe_e7n 3-3 
1538,632 10 10,21 18,26 z 7P0 -e 7n 3-4 
1531,864 7 10,17 18,26 z 7P0-e 7n 2-1 
1531,644 8 10,17 18,26 z 7P0 -e 7n 2-2 
1531,293 6 10,17 18,26 z1pc_e7n 2-3 
1505,166 10 10,27 18,51 z1pe_e1S 4-3 
1493,640 9 10,21 18,51 z 1po_e 1S 3-3 
1486,265 7 10,17 18,51 z 7po_e 78 2-3 
1131,194 7 0,12 11,07 a sn-z ope 1-2 
1129,19 7 0,12 11,09 a sn-z opo 1-1 

1128,72 7 0,09 11,07 a on-z spe 2-2 
1128,02 8 0,05 11,04 a sn-z spo 3-3 
1126,72 6 0,09 11,09 a sn-z spo 2-1 
1124,883 9 0,05 11,07 a on-z spo 3-2 
1122,526 9 0,00 11,04 a sn-z spo 4-3 

1066,181 10 3,05 14,67 a 3G-z 3F 0 5-4 
1066,143 10 3,05 14,67 a 3G-z 3He 5-6 
1063,872 8 3,82 15,47 a an-y sno 3-3 
1061,708 6 3,80 15,48 a an-y sno 2-2 
1038,355 6 2,71 14,65 a 3F-z 3F 0 2-2 

1035,768 6 2,69 14,66 a 3F-z 3F 0 3-3 
1032,123 8 2,66 14,67 a 3F-z 3F 0 4-4 
1030,924 6 3,09 15,12 a 3G-z aGe 4-4 
1026,790 6 3,05 15,12 a 3G-z 3G0 5-5 
1019,789 6 3,82 15,98 a sn-y apo 3-2 

1018,286 8 3,81 15,98 a aD-y apo 2-2 
1017,745 8 2,52 14,70 a 3H-z sne 5-5 
1017,254 9 2,49 14,68 a SJI-z SJio 6-6 
997,599 6 2,70 15,12 a 3F-z 3Ge 3-4 
997 ,081 7 2,41 14,84 a ap_z ape 2-2 

995,150 6 2,66 15,12 a 3F-z 3Ge 4-5 
994,724 6 3,12 15,58 a SG-y aFo 3-2 
993,080 7 3,09 15,57 a 3G-y aFo 4-3 
991,829 6 3,83 16,33 a 1G-z 1He 4-5 
991,232 9 2,66 15,17 a 3F-z ano ·'t-3 

990,800 6 2,69 15,20 a 3F-z sne a-2 
985,824 8 2,54 15,11 a 3H-z 3Ge 4-:1 
983,877 10 2,52 15,12 a 3H-z 3G0 5-4 
981,373 10 2,48 15,12 a 3H-z 3Ge 6-5 
967,197 6 2,66 15,48 a 3F-y an• 4-3 

961,901 7 4,44 17,32 a 1_D-y1no 2-2 
950,344 10 3,76 16,81 a 1[-z 1Je 6-6 
934,703 7 2,41 15,67 a ap_z sse 2-1 
910,961 6 2,54 16,15 a 3H-z 3JC 4-5 
905,338 7 2,52 16,21 a 3H-z3K0 5-6 

899,417 8 3,76 17,55 a 1[-y 1Je 6-6 
892,417 6 3,05 16,94 a 3G-w 3Fe 5-4 
891,442 8 2,54 16,45 a 3fl-y sne 4-4 
891,172 10 2,49 16,40 a SlJ-y aile 6-6 
890,755 9 2,52 16,44 a Sif-y SlJe 5-5 

486 



).., A I EH' eV I Ea' eV Transition J 

883,688 6 3,09 17,12 a 3G-x 3G0 4-4 
881 ,088 7 3,05 17,11 a 3G-x 3G0 5-5 
880,949 6 2,66 16,73 a 3F-x 3D 0 4-3 
880,447 6 2,69 16,78 a 3F-x 3D 0 3-2 
873,462 8 3,76 17,96 a lJ-xlHo 6-5 

861 ,832 10 0,05 14,44 a 5D-z 5F0 3-4 
861,761 8 0,05 14,44 a 5D-z 5D 0 3-3 
859,838 6 2,41 16,82 a 3P-w 3Do 2-3 
859,721 8 0,00 14,42 a 6D-z 5F0 4-5 
859,626 6 0,09 14,51 a 5D-z 5F 0 2-3 
858,602 6 0,00 14,44 a 5D-zsFo 4-4 
854,367 6 2,54 17,05 a 3H-x 3Ho 4-4 
851,992 6 3,09 17,64 a 3G-u 3F 0 4-3 
851 ,842 6 3,12 17,67 a 3G-u 3F0 3-2 
851,332 7 2,52 17,08 a 3H-x 3H 0 5-5 
851 ,150 7 3,04 17,61 a 3G-u 3F0 5-4 
847,924 6 0,12 14,74 a 5D-y spo 1-1 
847,700 6 3,09 17,72 a 3G-w 3H 0 4-5 
847 ,578 7 0,09 14,72 a 5D-y spo 2-2 
847,425 8 0,05 14,68 a 5D-y spo 3-3 
846,534 6 0,09 14,74 a 5D-y spo 2-1 
845,925 7 2,49 17,14 a 3H-x 3H 0 6-6 
845,408 9 0,05 14,72 a 5D-y spo 3-2 
844,284 10 0,00 14,68 a 5D-y spo 4-3 
842,020 6 3,04 17,77 a 3G-w 3H 0 5-6 
838,048 8 2,52 17,31 a 3H-w 3G0 5-4 
837 ,439 7 2,49 17,29 a 3H-w 3G0 6-5 
836,521 7 2,66 17,48 a 3F-v 3F 0 4-4 
834,944 6 3,83 18,67 a 1G-w 1F 0 4-3 
827,777 6 0,05 15,03 a 5D-y sFo 3-4 
823,257 6 0,00 15,06 a 5D-y sFo 4-5 
817,038 7 0,05 15,23 a sn-y sno 3-3 
816,273 6 0,05 15,24 a sn-y sno 3-4 
816,163 6 0,12 15,30 a sn-y sno 1-0 
814,242 6 0,12 15,32 a 5D-y spo 1-1 
813,382 10 0,00 15,24 a 6D-y sno 4-4 
811,284 8 0,05 15,33 a 5D-y spo 3-2 
810,940 7 0,05 1.5 ,34 a 5D-y spo 3-3 
808,840 8 2,54 16,68 a 3H-y aGo 4-3 
807 ,855 8 2,52 17,86 a 3H-v 3G0 5-4 
807,547 9 2,49 17,83 a 3H-v 3G0 6-5 
728,810 6 0,00 17,01 a 5D-x 5D 0 4-4 

F'e IV, ground state 1s2 2s2 2p6 3s2 3p6 3d5 6S 5; 2 

Ionization potential 460 278 cm-t; 57,063 eV 

).., A I EH, eV EB, eV Transition J 

1825,55 8 14,68 21,47 4s 4D-4p 4P 0 3/z-1/z 
1822,72 2 14,72 21 ,52 4s 4D-4p 4P 0 5/z-3/z 
1819,29 1 14,66 21,47 4s 4D-4p 4P 0 1/z-1/z 
1815,61 25 14,78 21,60 4s 4D-4p 4P 0 '/z-% 
1812,53 1 14,68 21 ,52 4s 4D-4p 4P 0 3/z-3/z 
1801 ,53 ~ 14,72 21,60 4s 4D-4p 4P 0 5/z-% ,) 

1688,44 2 1-!,78 22,12 4s 4D-4p 4F 0 7 /z-7 /z 
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J.., A I EH, eV EB, eV Transition J 

1681,45 25 14,78 22,15 4s 4D-4p 4F 0 7 /z- 9/z 
1680,86 1 14,72 22,10 4s 4D-4p 4F 0 5/z-5/z 
1675,78 25 14,72 22,12 4s 4D-4p 4F0 5/z-7 lz 
1674,89 5 14,68 22,08 4s 4D-4p 4F 0 3/ 31 ;z- 12 

1672,18 .5 14,68 22,10 4s 4D-4p 4F0 3/2-'-5/z 
1669,73 2 14,66 22,08 4s 4D-4p 4F0 1/z-3/z 
1663,52 10 13,44 20,89 4s 6D-4p 6F 0 3/z-3/z 
1663,21 10 13,40 20,85 4s 6D-4p 6pa 1/z-1/z 
1662,26 20 13,48 20,94 4s 6D-4p 6po 5/z-5/z 
1660,07 20 13,54 21,00 4s 6D-4p 6pD 7 /z-7 /z 
1656,61 15 13,40 20,89 4s 6D-4p 6F0 1/z-3/z 
1656,25 10 13,61 21,10 4s 6D-4p 6F0 9/z- 9/z 
1652,85 20 13,44 20,94 4s 6D-4p 6F0 3/z-Sfz 
1647,05 45 13,48 21,00 4s 6D-4p 6F0 5/z-7/z 
1640,03 65 13,54 21,10 4s 6])_/±p 6po 7.12-9/2 

1630,99 75 13,61 21 ,21 4s 6D-4p 6F0 9/z-11/z 
1579,73 3 13,48 21,33 4s 6D-4p 6D 0 5/z-3fz 
1574,68 8 13,40 21,28 4s 6D-4p 6D 0 1/z-1/z 
1571,21 10 13,44 21,33 4s 6D-4p 6D 0 3/z-:1/z 
1566,54 3 13,61 21,52 4s 6D-4p 6D 0 9/z-7/z 
1565,05 2 13,40 21,33 4s 6D-4p 6D 0 1/2-3/2 
1563,30 10 
1560,26 15 
1559,08 15 13,54 21,49 4s 6D-4p 6P 0 '/2-5/z 
1556,48 15 13,61 21 ,58 4s 6D-4p 6P 0 9/z-7 /2 
.1555,01 1 
1552,11 15 13,54 21,52 4s 6D-4p 6D 0 7 /z-7 /z 
1547,58 15 
1546,03 8 
1542,15 15 13,51 21,58 4s 6D-4p 6P 0 7/2-7/2 
1540,77 1 13,48 21,52 4s 6D-4p 6D 0 5/2-7/2 
1538,67 25 13,61 21,92 4s 6D-4p 6D 0 9/2- 9/z 
1524,67 15 13,54 21 ,92 4s 6D-4p 6D 0 7 /z-9/z 

1487,35 5 
1485,48 12 
1479,65 38 14,78 23,16 4s 4D-4p 4D 0 '/2-' lz 
1477,69 .5 19,83 28,22 4s2 4F-4sp 4G0 9/z- 9/z 
1475,67 28 
1474,52 2 14,68 23,09 4s 4D-4p 4D 0 3/z-1/z 
1472,13 35 14,68 23,10 4s 'lJJ-4p 4JJo 3/z-3/z 
1470,54 2 14,66 23,09 4s 4JJ-4p 4J)o 1/z-1/z 
1469,92 20 14,72 23,16 4s 4D-4p 4D 0 5/z-7/2 
1469,04 37 

1468,11 2 14,66 23,10 4s 4D-4p 4D 0 1/z-3/2 
1464,81 40 19,83 28,29 4s2 4F-4sp ·1G0 9/z-11/2 
1463,25 4 19,65 28,12 4s2 4 F -4sp 4G0 5/z- 5/'2 
1459,92 40 19,72 28,22 4s2 4F-4sp 4G" 7 /z-9/2 
1455,66 25 19,65 28,16 1s2 4F-4sp 4G0 5/2-7/2 

'1453,67 15 19,59 28,12 4s2 4F-4sp 4G0 3/2-5(2 
1280,43 10 21 ,21 30,89 4p 6F-4d 6G0 11 /z-11/z 
1273,49 2 21,10 30,83 4p 6F-4d 6G0 9/z-9/2 
1271,08 15 21 ,21 30,97 4p 6F-4d 6G0 n;2_13fz 
1268,40 2 
1265,28 15 21 ,10 30,89 4p 6F0 -4d 6G 9/z-11/z 
1263,47 15 20,94 30,75 4p 6F0 -4d 6G 5/2-5/2 

1261,72 10 
1259,54 30 20,94 30,90 4p 6pD-4d 6G 5,12-7/c,:. 

1258,68 2 
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I., A I EH, eV 
I E 8, eV I Transition J 

1257 ,29 6 20,89 30,75 4p 6F 0 -4rl 6G 3j2_5j2 
1254,80 10 20,85 30,64 4p 6P 0 -4d 6G lj2_3/2 
587 ,6 2 
576,8 40 
574,5 50 

526,60 60 0,00 23,5 3d5 6S-4p 6po 5/2-% 
526,28 75 0,00 23,6 3d5 6S-4p 6po %-% 
525,68 100 0,00 23,6 3d5 6S-4p 6po 5/2-7/2 

Fe V, ground state 1s2 2s2 2p6 3s2 3p6 3d4 5D 0 

Ionization potential 78 eV 

f.., A I EH, eV E 8 , eV Transition J 

1554,17 1 24,40 32,38 b 3F-z 3D 0 4-:i 
1550,80 2 24,29 32,29 b 3F-z 3D 0 3-2 
1544,50 3 24,20 32,13 b 3F-z apo 2-3 
1543,66 2 24,20 32,23 b 3F-z 3Do 2-1 
1533,27 2 24,20 32,29 b 3F-z 3Dc 2-2 

1532,70 4 24,29 32,38 b 3F-z 3Dc 3-3 
1479,49 4 24,40 32,78 b 3F-z 3G0 4-4 
1465,37 3 23,20 31 ,66 a 5F-z 5G0 :3-3 
1464,73 6 24,40 32,87 b 3F-z 3G0 4-5 
1462,67 3 23,11 31,66 a 5F-z 5G0 1-3 

1460,86 2 23,27 31,76 a 5F-z 5G0 4-4 
1459,85 5 24,29 31,76 b 3F-y 5Go :3-4 
1456,23 5 23,15 31,66 a 5F-z 5G0 2-3 
1455,59 5 24,20 31,66 b 3F-z 5G0 2-3 
1454,71 3 23,36 31,88 a 5F-z 5G0 5-5 

1448,91 6 23,20 31,76 a 5F-z 5G0 :3-4 
1440,59 7 23,27 31,88 a 5F-z 5G0 4-5 
1430,61 8 23,36 :32,02 a 5F-z 5G0 5-6 
1420,24 3 24,40 33,13 b ap_z apo 4-3 
1409,51 7 23,36 32,15 a 5F-z 5D 0 5-4 

1409,19 6 23,20 32,00 a 5F-z 5D" :3-2 
1408,19 1 23,15 31,95 a 5F-z 5D 0 2-1 
1406,78 7 24,40 33,22 b 3F-z apo /;-4 

1402,45 6 24,29 :B,13 b 3F-z 3pc 3 •) _,_, 
1400,30 4 24,20 33,05 b 3F-z ape 2-2 

1397,99 3 23,20 :32,07 a 5F-z 5D 0 3-3 
1394,77 3 23,11 :32,00 a 5F-z 5JY 1-2 
1389,97 0 23,15 32,07 a 5F-::. 5JY 2 ., 

-,) 

1389,05 1 24,29 :33,22 b 3F-::. apo 3-1} 
1388,07 5 24,20 33,13 b 3F-z 3 F 0 2-:i 

1386,33 0 23,36 32,30 a 5F-::. 5Fc 5-4 
1385,32 2 23,20 :32,15 a 5F-z 51:>" 3-4 
1384,75 1 23,20 :32,16 a 5F-z spo 3-2 
1384,17 l 23,27 32,23 a 5F-z 5pc 4-:3 
1380,18 2 23,11 :32,10 a 5F-z 5pc 1-1 

1376,45 6 23,36 32,16 a 5F-z apo 5-2 
1373,68 6 23,27 32,30 a 5F-::. 5F0 4-4 
1371,00 /! 23,11 32,16 a 5F-z spo 1-2 
1365,73 3 23,15 32,23 a 5F-z 5F 0 2-3 
1365,14 3 23,20 32,29 a 5F-z 3D 0 3-2 
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7-., A I EH, eV E 8 , eV Transition J 

1363,72 3 23,27 32,36 a 6F-z 5F 0 4-.'i 
1363,00 4 23,20 32,30 a 5F-z 5F 0 3-4 
1361,42 5 23,27 32,38 a 5F-z 3D 0 4-3 
1359,41 1 23,11 32,23 a 5F-z 3D 0 1-1 
1357,28 1 23,15 32,29 a 5F-z 3D 0 2-2 
1303,59 1 23,27 32,78 a 6F-z 3G0 4-4 
1302,99 1 23,20 32,72 a 5F-z 3G0 3-3 
432,919 1 3,32 31,95 a 3F-z 6D 0 2-1 
432,340 3 3,33 32,00 a 3F-z 5D 0 3-2 
431,541 3 3,34 32,07 a 3F-z 5D 0 4-3 
430,624 2 3,28 32,07 a ap_z sno 2-3 
430,053 1 3,33 32,16 a 3F-z 5F 0 3-2 
429,206 1 3,34 32,23 a 3F-z 5F 0 4-3 
428,909 5 3,10 32,00 a ap_z sno 1-2 
428,763 5 3,32 32,23 a 3F-z 3D 0 2-1 
428,292 0 3,28 32,23 a ap_z sFo 2-3 
428,131 3 3,33 32,29 a 3F-z 3D 0 3-2 
428,000 0 3,32 32,29 a 3F-z 3D 0 2-2 
427,918 2 2,98 31,95 a ap_z sno 0-1 
427,782 1 3,74 32,72 a 3G-z 3G0 4 ') -u 

427,442 2 3,28 32,29 a ap_z a no 2-2 
427,320 1 3,77 32,78 a 3G-z 3G0 5-4 
427,190 3 3,70 32,72 a 3G-z 3G0 3-3 
426,969 3 3,34 32,38 a 3F-z 3D 0 4-3 
426,814 4 3,74 32,78 a 3G-z 3G0 4-4 
426,745 3 3,33 32,38 a 3F-z 3Do 3-3 
426,609 1 3,10 32,16 a ap_z sFo 1-2 
426,097 5 3,77 :~2,87 a 3G-z 3G0 5-5 
426,045 5 3,28 32,38 a ap_z avo 2-3 
425,840 0 2,98 32,10 a ap_z sFo 0-1 
425,589 1 3,74 32,87 a 3G-z 3G0 4-5 
425,476 1 3,10 32,23 a 3p_z ano 1-1 
424,733 3 3,10 32,29 a ap_z ano 1-2 
423,833 2 2,98 32,23 a 3p_z ano 0-1 
422,287 6 3,70 33,05 a 3G-z 3F0 :~-2 

421,765 4 3,74 33,13 a 3G-z 3F 0 4-3 
421,682 2 3,32 32,72 a 3F-z 3G0 2-3 
421 ,0115 5 3,77 33,22 a 3G-z 3F 0 5-4 
420,874 2 3,33 33,22 a 3F-z 3Go 3-4 
420,546 5 3,74 33,22 a 3G-z 3F0 4-4 
419,915 3 3,09 32,87 a 3JI-z aco 4-!i 
418.457 5 3,09 32,72 a 3][-z aco 4-3 
418,033 6 3,13 32,78 a 3H-z 3G0 5-4 
417,516 0 3,09 32,78 a 3H-z 3G0 4-4 
417,382 6 3,16 32,87 a 3If-z aco 6-5 

417,048 1 3,33 33,05 a 3F-z 3F 0 3-2 
416,910 2 3,32 33,05 a 3F-z 3F0 2-2 
416,208 5 3,34 33,13 a 3F-z 3F0 4-3 
415,972 3 3,33 33,13 a 3F-z 3F 0 :i-3 
415,82.5 1 3,32 33,13 a 3F-z 3F0 2-3 

415,006 4 3,34 33,22 a 3F-z 3F0 !1-!1 
414,790 1 3,33 33,22 a 3F-z 3F 0 3-4 
402,197 1 3,74 34,56 a 3G-y aGo 4-~~ 
401,639 2 3,70 34,56 a aG-y aco 3-3 
401,030 2 3,74 34,65 a 3G-y sco 4-4 
400 ,62.'5 4 3,77 34,72 a 3G-y aGo !i-5 
396,902 0 3,33 34,56 a aF-y aco ::l-3 
396,773 3 :3,32 31,66 a 3F-z 3G0 2-3 
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395,789 2 3,33 31,76 a 3F-z 3G0 3-4 
395,155 3 3,34 31,88 a 3F-z 3G0 4-5 
393,911 4 3,09 31,66 a 3H-z 3G0 4-3 
393,270 5 3,13 31,76 a 3H-z 3G0 5-4 
392,907 6 3,16 32,02 a 3H-z 3G0 6-6 
388,607 2 0,10 32,00 a 5D-z 5D 0 3-2 
388,500 2 0,16 32,07 a 5D-z 5D 0 4-3 
387 ,983 3 0,00 31,95 a 5D-z 5D 0 0-1 
387,775 4 0,10 32,07 a 5D-z 5D 0 3-3 
387,616 4 0,02 32,00 a 5D-z 5D 0 1-2 
387,500 6 0,16 32,15 a 5D-z 5D 0 4-4 
387 ,199 5 0,05 32,07 a 5D-z 5D 0 2-3 
386,897 4 0,05 32,10 a 5D-z spo 2-1 
386,783 4 0,10 32,15 a 5D-z 5D 0 3-4 
386,737 3 0,10 32,16 a 5D-z spo 3-2 
386,585 1 0,16 32,23 a 5D-z spo 4-3 
386,483 1 0,02 32,10 a 5D-z spo 1-1 
386,256 0 0,00 32,10 a sn-z spo 0-1 
386,156 4 0,05 32,16 a 5D-z opo 2-2 
385,869 5 0,10 32,23 a 5fl-z spo 3-3 
385,740 5 0,16 32,29 a 5D-z spo 4-4 
385,023 4 0,10 32,29 a sn-z spo 3-4 
384,957 6 0,16 32,36 a 5D-z spo 4-5 
384,826 1 0,02 32,23 a 5D-z 3D 0 '1-1 
384,610 2 0,00 32,23 a 5D-z 3D 0 0-1 
384,212 3 0,02 32,29 a 5D-z 3D 0 1-2 
383,484 3 0,05 32,38 a 5D-z 3D 0 2-3 
381,881 4 3,77 36,24 a 3G-z 3G0 5-5 
381,671 0 3,77 36,25 a 3G-z 3G0 5-4 
381,467 0 3,74 36,24 a 3G-z 3G0 4-5 
381,260 3 3,74 36,25 a 3G-z 3G0 4-4 
381,152 2 3,74 36,26 a 3G-z 3 G0 4-3 
380,664 3 3,70 36,26 a 3G-z 3G0 3-3 
379,294 3 0,10 36,25 a 5D-z 3G0 ::l-4 
379,032 1 0,16 36,24 a 5D-z 3G0 4-5 
374,864 5 3,16 36,24 a 3H-z 3G0 6-5 
374,464 2 3,13 36,24 a 3H-z 3G0 5-5 
374,240 4 3,13 36,25 a 3H-z 3 G0 5-4 
373,720 5 3,09 36,26 a 3H-z 3 G0 4-3 
366,001 3 0,05 33,92 a sn-z spo 2-1 
365,858 6 0,10 33,98 a sn-z spo 3-2 
365,634 3 0,02 33,92 a 5D-z spo 1-1 
365,440 6 0,16 34,08 a sn-z spc 4-3 
365,339 3 0,05 33,99 a 5D-z spo 2-2 
364,973 3 0,02 33,99 a sn-z spo 1-2 
:364,795 4 0,10 34,08 a sn-z spo 3-3 
364,292 3 0,05 34,08 a sn-z opo 2-3 

Fe VI, ground state 1s2 2s2 2p6 3s2 3p6 3d a 4J!3f2 

Ionization potential 102 eV 

A, A I I E 8 , eV E 8 , eV Transition J 

318,364 3 
317,319 3 
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"'·A I EH, eV E 8 , eV Transition J 

315,506 3 
315,027 4 
314,814 1 2,55 41,94 a 2G-z 4G0 7 /2-~/2 
314,299 3 2,64 42,32 a 2G-z 4G0 9/2-7/2 
312,263 7 3,56 43,26 a 2H-z 2G0 9/2-7/2 
311,702 7 3,62 43,39 a 2H-z 2Ge 11/2-9h 
311,236 2 3,56 43,39 a 2H-z 2G0 %-% 
311,138 1 2,35 42,47 a 4p_z 5po 3/2-% 
310,807 0 2,43 42,32 a 4p_z4po %-7/2 
310,601 4 2,55 42,47 a 2G-z 5po 7/2-5/2 
310,274 5 2,64 42,60 a 2G-z 5pc 9/2-7/2 
309,627 1 2,43 42,47 a 4P-z 5po 5/2-5/2 
308,993 3 2,35 42,47 a 4P-z 5po 3/2- 5/2 
308,960 3 2,55 42,68 a 2G-z 4D 0 7J2-% 
308,664 5 2,43 42,60 a 4p_z 2po 5/2-7/2 
308,534 4 2,64 42,82 a 2G-z 4D 0 9/z-7 /2 
308,383 2 2,35 42,55 a 4p_z4Do 3/2-3/2 
308,187 2 2,32 42,55 a 4p_z4Do 1 /2-3/2 
308,007 3 2,35 42,60 a 4p_z4Do 3/z-1/2 
307,884 0 2,55 42,82 a 2G-z 4D 0 7/2-7/2 
307 ,800 3 2,32 42,60 a 4p_z4Do 1/2-1/2 
307,404 3 2,55 42,88 a 2G-z 2D 0 7/2-5/2 
307,375 4 2,35 42,68 a 4p_z4Do a;2_5j2 

307,013 2 2,35 42,73 a 4p_z 2Do a;2_a;2 
306,922 5 2,43 42,82 a 4p_z4Do %-7/2 
306,823 2 2,32 42,73 a 4p_z 2Do lj2-3j2 
306,460 1 2,43 42,88 a 4p_z 2Do 5/2-5/2 
305,837 1 2,35 42,88 a 4p_z 2flo %-5/2 
305,200 4 2,64 43,26 a 2G-z 2G0 9/2-7/2 
304,551 7 2,55 43,26 a 2G-z 2G0 '/2-7/2 
304,221 7 2,64 43,39 a 2G-z 2G0 9/2-9/2 
303,558 4 2,55 43,39 a 2G-z 2G0 7 /z-9/2 
300,997 2 3,53 44,72 A-y4DO 51 __ ,2 

299,803 1 3,56 44,91 a 2H-y4Do 9/2-7/2 
299,579 1 3,53 44,91 A-y tno 7, 

--/2 
297,568 8 3,62 45,28 a 2H-y 2Go u;2_9(3 
297,308 7 3,56 45,26 a 3H-y 2Go 9/2-7/2 
297,131 2 3,56 45,28 a 2H-y 2Go %-% 
296,988 6 2,35 44,10 a 4p_z4So 3/2-3/2 
296,808 .5 2,32 44,10 a 4p_z4So 1 /2-a;2 
296,723 3 3,53 45,31 A-z 4P __ 5/2 
296,317 1 0,25 42,09 a 4p_z4Go 9/2-% 
295,634 4 0,00 41,94 a 4p_z4Go 3/z- 5/z 

295,042 2 0,25 42,27 a 4F-z 4G0 9/2-9/2 
295,014 4 0,06 41,94 a 4F-z 4G0 5/z-5/z 
294,960 4 0,06 42,09 a 4F-z 4F0 5/z-3/2 
294,850 4 0,15 42,19 a 4p_z4po 7 /z-5/2 
294,665 4 0,25 42,32 a 4F-z 4po 9/2-712 

294,520 7 0,00 42,09 a 4F-z 4po 3/2-3/2 
294,339 5 0,15 42,27 a 4F-z 4G0 7/2-9/2 
294,265 7 0,06 42,19 a 4F-z 4po %-5/2 
294,040 0 2,55 44,72 a 2G-y 4flo 712-% 293,966 8 0,15 42,32 a 4F-z4F0 712-712 
293,820 1 0,00 42,19 a 4F-z 4po 3/z-5/2 
293,745 8 0,25 42,45 a 4F-z 4po 9J2-9j2 
293,488 4 0,25 42,49 a 4F-z 4G0 9/2-11/2 
293,384 4 0,06 42,32 a 4F-z 4po 5/z-7 /2 
293,292 4 2,64 44,91 a 2G-y 4flo 9fz-7 /2 
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293,214 1 2,32 44,60 a 4P-y 4J]c 11z-3 lz 
293,0-!6 2 0,15 42,45 a 4F-z 4F 0 7/2- 9/z 
292,925 5 0,15 42,47 a 4F-z 5F 0 7/z-5/2 
292,736 7 0,25 42,60 a 4F-z opo 9/z-7/z 
292,597 4 2,35 44,60 a 4P--y 4J]o 3/z-% 

292,343 1 0,06 42,47 a 4F-z ope 5/z-% 
292,038 2 0,15 42,60 a 4F-z spo 7/2-7/2 
291 ,931 0 0,00 42,47 a 4F-z spo 3/2-5/2 
291,829 5 2,43 44,91 a 4P-y 4J]o 6/2-7/2 
291 ,800 5 0,06 42,45 a 4F-z 4F 0 5/2-9/z 

291 ,632 2 3,62 46,13 a 2H-z 2H 0 n;2_9j2 
291,47:1 5 0,15 42,68 a 4F-z 4J]o 7/2-5/2 
291 ,229 6 3,56 46,13 a 2H-z 2H 0 9/z-9/z 
291,184 6 0,25 42,60 a 4F-z spo 9/2-7/2 
291 ,020 .') 0,00 42,60 a 4F-z 4JJo 3/z-1/z 

290,890 2 0,06 42,68 a 4F-z 4JJo 5/2-5/z 
290,7~17 4 2,64 45,28 a 2G-y 2Go 9/z- 9/2 
290,577 4 0,06 42,73 a 4F-z 2J]o 5/z-3/z 
290,499 2 0,15 42,82 a 4F-z 4JJo 7/z-7/z 
290,302 5 2,55 45,26 a 2G-y zco 7 /z-7 /z 

290,271 6 3,62 46,33 a 2H-z 2H 0 llfz-11/2 
290,146 4 0,00 42,73 a 4F-z 2JJo 3/z-3/z 
290,089 4 0,15 42,88 a4F-z2Do ij2_5j2 

290,038 4 2,43 45,18 a 4p_z4po 5/z-3/z 
289,851 4 2,35 45,18 a 4p_z4po :J; 3/ ,::!- 12 

289,672 2 2,32 45,13 a 4p_z 4po 1/')-lj.., 

289,520 4 0,06 42,88 a4F-z2Do 5;;_5/; 
289,468 3 2,35 45,18 a 4p_z4po a/2-:~/2 

289,302 4 2,32 45,18 a 4p_z4po 1/2-3/2 

289,112 ::J 2,43 45,31 a 4p_z 4po 5/z-5/z 

288,551 It 2,35 45,31 a 4p_z 4po :•/z-5/z 
287 ,333 1 0,25 43,39 a 4F-z 2G0 9/z- 9/z 
284,504 4 2,55 45,26 a 2G-y zco ~/z-~/z · 
283,770 5 2,64 46,33 a 2G-::. zHo "iz-11 /2 
278,471 :3 0,00 44,52 a 4F-y 4J]c 3/z-1/z 

278,339 5 0,06 44,60 a 4F-y 4J]o 0/2-3/z 
278 '149 5 0,15 44,72 a 4F-y 4J]o 7/z-5/z 
277,951 ::l 0,00 44,60 a 4F-y 4J]c :'/z-3/2 

277,610 " 0,06 4!! ,72 a 4F-y 4JJc 5/2-5/2 ..., 
2i7 ,569 6 0,25 44,91 a 4F-y 4JJc 9;'2-i 1::. 
27fi .947 3 0,15 44,91 a 4F-y 4JJo 7/z-7/z 
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COPPER, Z = 29 

Cu I, ground state 1s2 2.'i2 2p6 3s2 3p6 3d10 4s 28112 

Ionization potential 62317,2 cm-t; 7,726 eV 

'-·A. I EH, eV E 8 , eV Transition J 

18229 5 6,19 6,87 4d 2JJ-4j 2po 5/z-7 /2 
18194 7 6,19 6,87 4d 2D-4j 2P" 3/z-5/z 
16653 4 6,12 6,87 5p 2po_5d 2JJ 1 /z, 3/z-3/z 
16008 5 5,35 6,12 5s 2S-5p 2P 0 1/2-1/z, % 
111'18,2 1 5,08 6,19 4p' 4po_4d 2JJ 1/z-3/2 

10883,3 1 6,12 7,26 5p 2P 0-8s 2S 1 /z, 3/z-1/z 
10771,7 2 7 ,28 8,43 4p" 2JJo-5s" 2JJ 3/z-3/z 
10179,2 1 4,97 6,19 4p' 4po_4d 2JJ 3/2_:lj2 
10172,00 2 4,97 6,19 4p' 4P 0-4d 2JJ 3/z- 5/z 
10146,78 10 7 ,21 8,43 4p" 2F 0-5s" 2D 5(z-3(2 

10124,5 5 6,79 8,02 6p 2po_5s' 2]) 3/2-5/2 

9739,6 4 6,12 7,39 5p 2po_9s 2S 1/z, 3J2-1j2 
9530,3 .) 7,02 8,32 4p" 2JJo-5s" 2JJ 5/z-5/z 
9472,4 2 7,12 8,43 7p 2po_5s" 2]) 1j2_3j2 
9263,54 3 5,69 7 ,03 4p' 2P 0 -7s 2S 3fz-1fz 

8996,2 20 6,95 8,32 4p" 2po_;)s'' 2JJ 7/2-5/2 

8584,0 10 5,35 6,79 5s 2S-6p 2P 0 1(z-3f2 
8408,15 20 5,35 6,82 5s 2S-6p 2P 0 1/z-1/2 
8092,634 2000 3,82 .5,35 4p 2P 0-5s 2S 3j2_1j2 
7933,130 1500 3,79 5,35 4p 2P 0-5s 2S 1/2-1/2 

7570,09 200 5,35 6,98 5s 2S-4p" 2P 0 1/z-3/2 
7452,5 2 7,28 8,94 4p" 2JJ0-4d' 2]) 3/z-3/2 
7427,2 5 7,28 8,94 4p" 2JJ0-4d' 2p 3/z-'1/z 
7193,56 50 7 ,21 8,93 4p" 2F 0-4d' 2G 5/z-7/2 
7154,29 ;) 7 ,21 8,94 4p" 2F 0 -4d' 4F 5j2_7 /2 

7124,66 5 7,21 8,94 4p" 2F0 -4d' 2F 5/2-"/2 

7039,37 25 { 6,12 7,88 5p 2po-,5s' 4]] 312, 1/2-3/2 
7,02 8,78 4p" 2D 0-4d' 2S 5/z-1/2 

7000,05 2 5,35 7,12 5s 2S-7p 2P 0 1/2-1/2 
6968,34 5 7,02 8,80 4p" 2D 0-4d' 4S 5(2-3/2 
6935,82 5 7 ,28 9,06 4p" 2JJ0-4d' 4]) 3/z- 3/2 

6920,06 50 7,02 8,81 4p" 2JJ0-4d' 2JJ 5/z-5/2 
6905,94 100 7,02 8,82 4p" 2D 0-4d' 2F 5(2-7/2 

6890,90 10 { 7,12 8,92 7p 2po_4d' 4p 1/2- 3/z 
7,28 9,07 4p" 2D 0-4d' 4G 3/2-5/2 

6889,92 10 6,98 8,78 4p" 2po_/!d' 2S 3(2-1/2 
6881,94 10 7,02 8,82 4p" 2JJ0-4d' 4p 5/z-5/z 

6840,99 3 7,28 9,09 4p" 2JJ0-4d' 4p s;2_f,/2 

6821,86 2 6,98 8,80 4p" 2P 0 -4d' 4S 3/2-3/2 
6775,64 2 6,98 8,81 4p" 2pc_4d' 2JJ 3(2-5/2 
6741,12 100 6,95 8,78 4p" 2F 0-4d' 2G 7 /2-~/2 
6672,23 tO 7 ,21 9,06 4p" 2F0-4d' 4G 5J2-7j2 

6634,7 2 6,95 8,81 4p" 2F 0 -4d' 2D 7/2-5/2 
6629,67 5 7 ,21 9,07 4p" 2 F0 -4d' 4G 5(2-5/2 
6621,61 30 6,9.5 8,82 4p" 2F 0-4d' 2F ; /z-7 /2 
6485,18 5 7,02 8,93 4p" 2JJ0-4d' 4]) %-5/2 
6474,20 10 7,02 8,94 4p" 2D 0-4d' 4F Sjz-7 /z 

6325,45 5 5,72 7,74 4p' 2JJo-5s' 4]) %-7/2 
6268,30 20 6,9S 8,92 4p" 2F 0-4d' 4G 7/2-9/2 
6223,66 4 6,9;) 8,94 4p" 2F 0-4d' 4F '/2-7 /2 
6221 ,11 2 6,79 8,78 6p 2P 0-4d' 2S 3/2-1/2 
6147,31 20 

6032,33 2 7,28 9,33 4p" 2JJ0-4d" 2p 3/2-3/2 
5966,59 3 7,28 9,35 4p" 2JJ0-4d" 2JJ 3j2_5j2 
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5856,94 5 5,69 7 ,80 4p' 2P0 -5s' 4D 3J2-% 
5851,1 2 7 ,21 9,32 4p" 2F0 -4d" 2G 5/2-7/2 
5782,132 1500 1,64 3,79 4s2 2fl-4p 2po 3/2-1/2 
5732,325 75 5,57 7,74 4p' 2F0-5s' 4D 7/2-7/2 
5727 ,96 5 7,21 9,37 4p" 2F0 -4d" 2F %-7/2 
5700,240 1500 1,64 3,82 4s2 2D-4p 2po 3/2-3/2 
5646,5 2 5,69 7,88 4p' 2P 0-5s' 4D 3/2-3/2 
5554,935 '100 5,51 7,74 4p' 4P0-5s' 4D 5/2-7/2 
5535,78 50 5,78 8,02 4p' 2D0-5s' 2D 5/2-5/2 
5463,138 150 5,72 7 ,99 4p' 2D 0 -5s' 4D 3/2-1/2 
5432,05 250 5,52 7 ,80 4p' 4D 0 -5s' 4D %-5/2 
5408,34 tOO 5,72 8,02 4p' 2D0 -5s' 2D 3J2-% 
5391,62 450 5,51 7,80 4p' 4D 0 -5s' 4D 5/2-% 
5376,867 5 5,69 7 .~9 4p' 2P 0-5s' 4D 3/2-1/2 
5360,030 200 5,69 7 ,99 4p' 2P 0-5s' 4D 3/z-1/2 
5357,33 3 5,78 8,09 4p' 2D0-5s' 2D %-3/2 
5354,95 250 5,57 7 ,88 4p' 4D 0 -5s' 4D 1/2-3/2 
5352,666 300 5,42 7,74 4p' 2F0-5s' 4D %-7/2 
5323,78 3 5,69 8,02 4p' 2P 0-5s' 2D 3/2-5/2 
5292,517 1650 5,39 7,74 4p' 4D 0 -5s' 4D 7J2-7/2 
5283,530 5 7,02 9,37 4p" 2D0-4d" 2F 5/2-7/z 
5250,52 500 5,52 7,88 4p' 4D0-5s' 4D 3J2-3J2 
5237 ,65 10 5,72 8,09 4p' 2D0-5s' 2D 3J2-3/2 

5220,070 500 3,82 6,19 4p 2P 0-4d 2D 3/2-3/2 
5218,202 2500 3,82 6,19 4p 2P 0 -4d 2D 3/2-5h 
5212,780 140 5,51 7,88 4p' 4D 0 -5s' 4D 5/2-3/2 
5200,87 500 5,42 7,80 4p' 2F0-5s' 4D %-5/2 
5158,36 50 5,69 8,09 4p' 2P 0-5s' 2D 3/2-3/z 
5153,235 2000 3,79 6,19 4p 2P 0-4d 2D 1/z-3/2 
5144,120 550 5,39 7,80 4p' 4D 0 -5s' 4D 7/z-% 
5142,7 10 5,68 8,09 4p' 2P 0 -5s' 2D 1/2-3/z 
5115,49 10 6,95 9,37 4p" 2F0-4d" 2F 7/2-7/2 
5111,913 300 5,57 7,99 4p' 4D0-5s' 4D 1/z-1/2 
5105,541 1500 1,39 3,82 4s2 2fl-4p 2po %-3/2 
5076,173 100 5,57 8,02 4p' 2F0 -5s' 2D 7/z-5/2 
5034,36 100 5,42 7,88 4p' 2F0-5s' 4D 5/z-3/z 
5016,611 400 5,52 7,99 4p' 4DQ-5s' 4D 3/z-1/2 
4866,10 75 5,78 8,32 4p' 2D 0-5s" 2D 5/z-5/z 
4842,290 25 5,24 7,80 4p' 4F0-5s' 4D 3/z-5/2 
4797,042 20 5,15 7,74 4p' 4F0-5s' 4D 5/2-7/2 
4794,00 150 5,51 8,09 4p' 4D 0-5s' 2D 5/z-3/2 
4776,22 20 5,42 8,02 4p' 2F0-5s' 2D 5/2-5/2 
4767,49 75 5,72 8,32 4p' 2D0-5s" 2D 3/2-5/2 

4704,594 450 5,10 7,74 4p' 4F0-5s' 4D 7 /z-7 /2 
4701,71 tO 5,69 8,32 4p' 2P 0-5s" 2D 3/2-5/z 
4697,490 350 5,24 7 ,88 4p' 4F0-5s' 4D 3/2-3/2 
4677,340 3 5,78 8,43 4p' 2D0-5s" 2D 5/2-3/2 
4674,72 500 5,15 7,80 4p' 4F0-5s' 4D 5/2-5/2 

4651,124 2000 5,07 7,74 4p' 4F0-5s' 4D %-7/2 
4642,58 150 5,42 8,09 4p' 2F0-5s' 2D %-% 
4586,97 1300 5,10 7,80 4p' 4F0-5s' 4D 7/z-% 
4539,695 800 5,15 7 ,88 4p' 4F0-5s' 4D %-3/2 
4530,785 800 3,82 6,55 4p 2P0-6s 2S 3/2-1/2 

4525,112 40 5,69 8,43 4p' 2P0-5s" 2D 3/2-3/2 
4513,192 50 5,68 8,43 4p' 2P0-5s" 2D 1/2-3/2 
4509,374 400 5,24 7,99 4p' 4F0-5s' 4D 3/2-1/z 
4507,35 200 5,57 8,32 4p' 2F0-5s" 2D 7 /z-5/2 
4480,350 500 3,79 6,55 4p 2P0 -6s 28 1/z-1/z 
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4415,54 200 5,08 7 ,88 4p' 4P 0 -5s' 4D 1/z- 3/z 
4397,0 10 5,51 8,32 4p' 4D 0 -5s" 2D 5/2-5/2 
4378,20 550 4,97 7 ,80 4p' 4P 0 -5s' 4D 3 /2-5/z 
4354,74 10 5,24 8,09 4p' 4F0 -5s' 2D 3/z-3/z 
4336,00 10 5,57 8,43 4p' 4D 0 -5s" 2D 1(2-3/z 
4328,68 20 5,15 8,02 4p' 4F0 -5s' 2D 5/2-5/2 
4275,107 950 4,84 7,74 4p' 4P 0 -5s' 4D 5/z-7/z 
4267,204 2 5,52 8,43 4p' 4D 0 -5s" 2D 3/z-3/z 
4259,401 150 4,97 7,88 4p' 4P 0 -5s' 4D 3/z-3/2 
4253,390 20 
4248,956 150 5,08 7 ,99 4p' 4P 0 -5s' 4D 1/z-1/z 
4242,26 30 5,51 8,43 4p' 4D 0 -5s" 2D 5(2-% 
4230,9 5 5,39 8,32 4p' 4D 0 -5s" 2D 7(z-% 
4218,8 2 5,15 8,09 4p' 4F0 -5s' 2D 5/z-3/z 
4177,758 100 4,84 7 ,80 4p' 4P 0 -5s' 4D 5/z-5/2 
4123,287 30 5,42 8,43 4p' 2F0 -5s" 2D 5/z-3/2 
4121 ,74 10 5,78 8,78 4p' 2D 0 -4d' 2P 5/2-3/2 
4111 ,4 3 5,08 8,09 4p' 4P 0 -5s' 2D 1/2-3/z 
4104,218 25 4,97 7,99 4p' 4P 0-5s' 4D 3 /z-1/z 
4080,534 15 5,78 8,81 4p' 2D 0-4d' 2D 5/2-5/2 

4075,572 50 5,78 8,82 4p' 2D 0 -4d' 2F 5/2-7/2 
4073,224 20 4,97 8,02 4p' 4P 0 -5s' 2D %-5/z 
4069,53 6 4,84 7,88 4p' 4P 0-5s' 4D 5/z-3/2 
4063,238 650 3,82 6,87 4p 2P 0 -5d 2D 3/2- 3/2 
4062,641 2000 3,82 6,87 4p 2P 0 -5d 2D 3/2-5/z 
4056,78 35 3,82 6,87 4p zpo_4/ zpo 3/z-7 /2 
4056,38 35 3,82 6,87 4p 2po_4/ zpo 3/2-5/z 
4052,380 2 5,78 8,84 4p' 2D 0 -4d' 4D 5/2-7/z 
4050,617 20 5,72 8,78 4p' 2D 0 -4d' 2P 3/2- 3/2 
4027 ,026 10 .5,72 8,80 4p' 2D 0 -4d' 4S 3/z- 3/z 
4022,629 1250 3,79 6,87 4p 2P 0 -5d 2D 1/z-3/2 
4015,8 10 3,79 6,87 4p zpo_4f zpo 1/z- 5/z 
4010,836 8 5,72 8,81 4p' 2D 0 -4d' 2D 3/2-5/2 
4003,028 15 5,69 8,78 4p' zpo_4d' zp 3/z- 3/z 
3998,018 3 5,72 8,82 4p' 2D 0 -4d' 4P 3/z-5/2 
3979,954 5 5,69 8,80 4p' 2P 0 -4d' 4S 3/2-% 
3975,7 5 4,97 8,09 4p' 4P 0-5s' 2D 3 /2-3 /2 
3964,16 5 5,69 8,81 4p' 2P 0 -4d' 2D 3/2-5/z 
3951,616 2 5,69 8,82 4p' zpo_4d' 4p 3/z-5/z 
3946,938 3 5,78 8,92 4p' 2D 0 -4d' 4P 5/z-3/z 
3933,027 5 5,78 8,93 4p' 2D 0 -4d' 2G 5/z-7 lz 
3925,274 8 5,78 8,93 4p' 2D 0 -4d' 4D 5/z-5/2 
3921,267 5 5,78 8,94 4p' 2D 0-4d' 4F 5/2-7 /z 
3899,22 8 4,84 8,02 4p' 4P 0-5s' 2D 6/z-5/z 
3888,40 4 5,72 8,91 4p' ?D 0 -4d' 4P 3/2-1/2 

3885,92 3 6,12 9,31 Sp zpo_4d" zp 3/z, 1/z-1/z 
3881,714 5 5,72 8,92 4p' 2D 0-4d' 4P 3/z- 3/z 
:1862,781 5 6,12 9,33 5p zpo_4d" zp 3 /z, 1/z- 3/z 
3861 ,747 250 3,82 7 ,03 4p 2P0 -7s 2S 3/z-1/z 
3860,898 5 5,72 8,93 4p' 2D 0 -4d' 4D 3 /z-5/z 

3860,472 600 5,57 8,78 4p' 2 F0 -4d' 2G 7 /z-9/z 
3844,51 4 5,69 8,91 4p' zpo_4d' 4p 3/z-1/z 
3837,976 5 5,69 8,92 4p' zpo_4d' 4p 3 /z- 3 /z 
3825,047 100 3,79 7 ,03 4p 2P 0 -7s 2S 1/z-1/z 
3820,884 60 5,57 8,82 4p' zpo_4d' 2£ 7/2-7/z 

3817,490 5 5,69 8,93 4p' 2P 0-4d' 4D 3/z-5/z 
3813,542 10 5,57 8,82 4p' 2£D-4d' 4p 7 /z-5/z 
3811,95 8 5,69 8,94 4p' 2P 0 -4d' 2D 3/z-3/z 
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3805,232 100 5,69 8,94 4p' 2po_4d' 2p 3/z-1/z 
3803,49 5 5,68 8,94 4p' 2P 0 -4d' 2D 1/z-3/z 
3800,502 30 5,57 8,84 4p' 2r-4d' 4D 7/z- 7/z 
3799,88 10 5,52 8,78 4p' 4fl 0 -4d' 2P 3/z-3/z 
3797,245 8 5,57 8,84 4p' zpo_4d' 4p 7/z- 9/z 
:3785,49 5 5,15 8,43 4p' 4F0 -5s" 2D 5/z-3/z 
3780,045 5 5,51 8,78 4p' 4D 0 -4d' 2P 5/z- 3/z 
3779,067 2 5,52 8,80 4p' 4D 0 -4d' 4S 3/z-3/z 
3771,904 100 5,78 9,06 4p' 2D 0 -4d' 4G 5/z-7/z 
3764,837 5 5,52 8,81 4p' 4D 0 -4d' 2D 3/z- 5/z 
3759,492 60 5,51 8,80 4p' 4D 0 -4d' 4S 5/z-3/z 
3758,296 5 5,78 9,07 4p' 2D 0 -4d' 4G %-s/z 
3753,519 8 5,52 8,82 4p' 4D0-4d' 4P 3/z- 5/z 
3745,356 20 5,51 8,81 4p' 4D0-4d' 2D 5/z- 5/z 
3743,363 3 5,78 9,09 4p' 2D0-4d' 4F 5/z- 5/z 
3741,242 450 5,51 8,82 4p' 4D 0 -4d' 2F 5/z-7/z 
3734,180 200 5,51 8,82 4p' 4D 0 -4d' 4P 5/z- 5/2 
3721,666 8 5,51 8,84 4p' 4D 0-4d' 4D 5/z-7 lz 
3720,771 150 1,64 4,97 4s2 2D-4p' 4po 3/z-3/z 
:m2,oo9 30 5,72 9,06 4p' 2D 0 -4d' 4D 3/z- 3/z 
3707,12 4 5,57 8,91 4p' 4D 0 -4d' 4P 1/z-1/z 
3701,070 5 5,57 8,92 4p' 4D 0 -4d' 4P 1/z-3/z 

:l700 ,536 250 5,57 8,92 4p' 2F0 -4d' 4G 7 /z- 9/z 
:3699,097 10 5,72 9,07 4p' 2D 0 -4d' 4G 3/z- 5/z 
3695,358 8 5,57 8,93 4p' 2r-4d' 2G 7/z-7 lz 
3687,708 40 :3,82 7,18 4p 2P 0 -6d 2D 3 /z-3/z 
3@87,438 400 3,82 7,18 4p 2P 0 -6d 2D 3/z- 5/z 

3684,930 200 5,57 8,94 4p' 2F0 -4d' 4F 7/z- 7/z 
3684,672 450 5,72 9,09 4p' 2D0-4d' 4F 3/z- 5/z 
3676,878 50 5,57 8,94 4p' 4D 0 -4d' 2D 1/z-3/z 
3671,953 100 5,69 9,06 4p' 2P 0-4d' 4D 3/z-3/z 
3665,735 125 5,42 8,80 4p' 2F0-4d' 4S 5/z-3/z 

3664,08 5 5,68 9,06 4p' 2P 0-4d' 4D 1/z-3/z 
3659,353 125 5,69 9,07 4p' 2P 0-4d' 4G 3/z- 5/z 
3656,785 125 5,52 8,91 4p' 4D 0 -4d' 4P 3/z-1 /z 
:~655 ,859 600 5,39 8,78 4p' 4D 0 -4d' 2G 7/z- 9/z 
:3654,243 200 3,79 7,18 4p 2P 0 -6d 2D 1/z-3/z 

:3652,34 100 5,42 8,81 4p' 2F 0-4d' 2D 5/z- 5/z 
:3650,855 5 :1,52 8,92 4p' 4D 0 -4d' 4P 3/z- 3/z 
3648,383 125 5,42 8,82 4p' 2F0 -4d' 2F 5/z- 7/z 
:~645 ,232 250 5,69 9,09 4p' 2P 0-4d' 4F 3/z- 5/z 
:3643,632 5 5,69 9,09 4p' 2P 0 -4d' 4F 3/z- 3/z 

3641,693 50 5,42 8,82 4p' zpo_4d' 4p 5/z- 5/z 
3635,916 250 5,68 9,09 4p' 2P 0 -4d' 4F 1/z-3/z 
3632,.558 50 5,51 8,92 4p' 4D0-4d' 4P 5/z- 3/z 
:3632,308 5 5,;'.2 8,93 4p' 4D 0 -4d' 4D 3/z-5/z 
:3629 '771 10 5,42 8,81- 4p' 2F0 -4d' 4D 5/z-7/z 

3627 ,32 125 5,52 8,94 4p' 4D 0 -4d' 2D 3/z- 3/z 
:3624 ,23fi 100 5,:39 8,81 4p' 4D0-4d' 2D 7/z- 5/z 
3621 ,24;) 600 5 ,.52 8,94 4p' 4D 0 -4d' 2F 3/z- 5/z 
3620,352 225 5,39 8,82 4p' 4D 0 -4d' 2F 7/z- 7/z 
3fit4,218 200 .5 ,51 8,9:3 4p' 1D 0 -4d' 4D Sfz-Sfz 

361::1,761 600 :1,39 8,82 4p' 4D0 -4d' 4 P 7/z- 5/z 
3610,809 200 5,51 8,94 4p' 4D 0 --4rl' 4F 5/z-7 /z 
3609,295 200 1,04 5,08 4s2 2D-4p' 4po 3/z-1/z 
:3602,032 1400 .5,39 8,84 4p' 4 D0 -ftd' 4D 7/z-7/z 
:3599 ,132 1400 5,39 8,84 4p' 4D"-4cl' 4F 7/z- 9/z 
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:3598,011 to 3,82 7 ,26 4p 2po_8s 2S 3/z-1/z 
:3594,023 30 1,39 4,84 4s2 2JJ-4p' 4po 5/z- 5/z 
:3566,131 5 3,79 7 ,26 4p zpo_8s 2S 1/z-1/z 
3546,433 15 5,57 9,06 4p' 4JJ0-4d' 4JJ 1/z-3/z 
35411,963 125 5,42 8,92 4p' 2F0-4d' 4P 5/z-3/z 

3533,746 500 5,42 8,93 4p' 2r-4d' 2G 5/z-7 /z 
:3530,383 2000 1,64 5,15 4s2 2JJ-4p' 4Fo 3/z-5/z 
3527,482 500 5,42 8,93 4p' 2r-4d' 4D 5/z-5/z 
:3524,231 1250 5,42 8,94 4p' 2r-4d' 4F 5/z-7 /z 
3520,031 500 5,57 9,09 4p' 4D0-4d' 4F 1/z-3/z 

3517,039 100 5,42 8,94 4p' 2r-4d' 2F 5/z-5/z 
3512,121 650 5,39 8,92 4p' 4D 0-4d' 4G 7 /z-9/2 
3511 ,985 10 3,82 7 ,35 4p zpo-7d 2J) 3/z-3/z 
3511,835 50 3,82 7 ,35 4p zpo-7d 2JJ 3/z- 5/z 
3507,407 5 5,39 8,93 4p' 4D 0-4d' 2G 7 /z-7 /z 

3501,529 3 5,24 8,78 4p' 4F0-4d' 2P :1/z-3/z 
3501,251 5 5,39 8,93 4p' 4JJ0-4d' 4JJ 7/z-5/z 
3500,:324 50 5,52 9,06 4p' 4JJ0-4d' 2JJ 3/z-3/z 
3498,938 3 5,78 9,32 4p' zno-6s' 2JJ 5/z-5/z 
3498,063 125 5,39 8,94 4p' 4D 0 -4d' 4F 7 /z-7 /z 

3488,858 100 5,52 9,07 4p' 4D0-4d' 4G 3/z-5/z 
3487,566 60 5,78 9,33 4p' 2JJ0-4d" 2p 5/z-3/z 
3!!83 ,761 1250 5,51 9,06 4p' 4D0-4d' 4G 5/z-7 /z 
3481,614 5 3,79 7 ,35 4p zpo_7d 2JJ 1/z-3/z 
3475,999 750 5,52 9,09 4p' 4D0-4d' 4F 3/z-5/z 

3474,578 5 5,52 9,09 4p' 4D 0 -4d' 4F 3/z-3/z 
3472,141 200 5,51 9,07 4p' 4D0-4d' 4G 5/z-5/z 
3471 ,748 2 5,24 8,81 4p' 4F0-4d' 2JJ 3/z- 5/z 
3466,24 25 5,78 9,35 4p' 2JJ0-4d" 2JJ 5/z-3/z 
3465,401 50 5,78 9,3.5 4p' 2JJ0-4d" 2JJ 5/z- 5/z 

:3463,499 5 3,82 7 ,39 4p zpo_9s 2S 3/z-1/z 
3459,428 25 5,51 9,09 4p' 4!J0-4d' 4F 5/z- 5/2 

:3457,850 750 1,39 !, ,97 4s2 2JJ-4p' 4pc 5(2_:1;2 
3454,686 200 5,78 9,:36 4p' 2lJ0-4d" 2F 5/z- 5/z 

3450,332 750 5,78 9,37 4p' 2lJ 0 -4d" 2F 5/z-7 /z 

3447,590 3 5,72 9,32 4p' 2JJo-6s' 2JJ 3/z- 5/z 
3440,507 250 1,64 5,24 4s2 2JJ-4p' 4Fo 3/z-3/z 
3436,543 5 5,72 9,33 4p' 2JJ0-4d" 2p 3/z- 3/z 
3433,972 3 3,79 7 ,39 4p zpo_9s 2S 1/z-1/z 
3422,10 15 5,72 9 ,::ls 4p' 2D 0-4d" 28 3/z-1/z 

:3420,166 8 5,69 9,31 4p' zpo_4d" 2p 3fz-lfz 
3415,80 200 5,72 9,35 4p' 2JJ0-4d "2JJ 3/z-3/z 
3414,017 5 3,82 7 ,45 4p zpo_8d 2JJ 3/z- 5/z 
3413,343 200 5,68 9,31 4p' zpo_4d" zp 1/z-1/z 
:3413,107 10 5,15 8,78 4p' 4F0-4d' 2P 5/z-3/z 

3404,66 125 5,72 9,36 4p' 2D0-4d" 2F 3/z- 5/z 
:1403,107 5 5,42 9,06 4p' 2F 0 -4d' 4G 5/z-7 /z 
3402,244 225 5,69 9,33 4p' zpo_4d" zp 3/z-3/z 
3396,324 10 5,15 8,80 4p' 4F0 -4d' 48 5/z-3/z 
3395,476 60 5,68 9,33 4p' zpo_4d" 2p 1/z-3/z 

3392,016 8 5,42 9,07 4p' 2F0-4d' 4G s/z-5f'2 

3388,07 8 5,69 9,35 4p' 2P0-4d" 2S 3/z-1/z 
3385,::l94 2 3,79 7,45 4p zpo_8rl 2J) 1/z-3/z 
::l384,80 15 5,15 8,81 4p' 4F0-4d' 2D "lz-5/z 
3381,421 200 5,15 8,82 4p' 4F0-4d' 2F 5/z-7 /z 

3381,124 60 5,69 9,35 4p' zpo_4d" 2JJ 3/z-s/z 
3379,864 3 5,42 9,09 4p' 2F0-4d' 4F 5/z-5/z 
3379,653 5 5,24 8,91 4p' 4F0 -4cl' 4P 3/z-1/z 
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3378,707 2 { 5,39 9,06 4p' 4D 0-4d' 4G %-% 
5,51 9,17 4p' 4D0-6s' 4D 5/2-% 

3375,672 30 5,15 8,82 4p' 4po_4d' 4p 5,2_5,2 

3375,18 8 5,68 9,35 4p' 2P 0-4d" 2D 1/2-% 
3365,342 750 5,10 8;78 4p' 4F0-4d' 2G %-% 
3362,12 2 5,78 9,46 4p' 2D 0-6s' 2D %-% 
:~358,74 2 5,24 8,93 4p' 4F0-4d' 4D 3/2-% 
3358,27 2 5,52 9,21 4p' 4D 0-6s' 4D %-% 
3354,474 60 5,24 8,94 4p' 4F0-4d' 2D 3,2_3,2 
3353,466 10 3,82 7 ,51 4p 2po_9d2D 3/2-% 
3349,279 450 5,24 8,94 4p' 4F0-4d' 2F 3,2_5/z. 
3342,77 5 5,51 9,21 4p' 4D 0-6s' 4D %-51:! 
3342,454 5 5,08 8,78 4p' 4po_4d' 2p 1/2-3/'l:. 
3337,845 1500 1,39 5,10 4s2 2D-4p' 4po 5,2_7/2.: 
3335,215 400 5,10 8,82 4p' 4F 0-4d' 2F 7/2-7/2 
3329,636 225 5,10 8,82 4p' 4F0-4d' 4P 7J2-5f:t 
3325,812 ~ 3,79 7 ,:il 4p 2po_9d 2D 1/2-3/z 
3325,328 3 5,08 8,80 4p' 4P0 -4d' 4S 1/2-3/2 
3319,682 150 5,10 8,84 4p' 4F0-4d' 4D 7,2_7/2. 
3317,218 750 5,10 8,84 4p' 4F0-4d' 4F 7 /2-9/z 
3310,987 8 .5,57 9,31 4p' 4D 0-4d" 2P 1/2-1/2 
3309,558 4 5,57 9,32 4p' 2F0-6s' 2D 7 /z-5/z 
3307,948 2500 5,07 8,82 4p' 4F0-4d' 4G 9J2-llj2 
3305,530 4 5,68 9,4:) 4p' 2P0-6s' 4D 1/2-1/2 
3302,787 4 5,42 9,17 4p' 2 F0-6s' 4D %-7/2 
3294,168 5 5,57 9,33 4p' 4D 0-4d" 2P 1/2-3/2 
3293,815 2 5,78 9,54 4p' 2D 0-5d' 2D 5J2-5/2 
3292,965 450 5,07 8,84 4p' 4F0-4d' 4D 9J2-7 /2 
3292,827 650 1,39 5,15 4s2 2D-4p' 4pc 5J2-5/2 
3292,393 ·125 5,15 8,92 4p' 4po_fu{' 4p 5(2-3/2 
3290,541 1.500 5,07 8.8lr 4p' 4po_4d' 4p 9/2- 9/z 
3286,193 2 :3,79 7 ;56 4p 2P0-10d 2D 1/2- 3/2 

3282,716 1400 5,15 8,93 lrp' 4F0-4d' 2G %-7/2 
3279,815 2000 1,64 3,42 4s2 2D-4p' 2p<· 3/z-5/2 
3277,310 650 5,15 8,9:1 4p' 4F0-4d' 4D Sfz-5/2 
:1273,957 10000 0,00 :3,79 4s 2S-4p 2Pc 1/2-1/2 
3268,278 650 5,15 R,9lr 4p' 4po_4d' 2p 5fz-5/2 
3266,023 650 5,57 9,37 4p' 2F 0 -4d" 2F 7,2_7/2 

3252,220 650 4,97 8,78 4p' 4po_4d' 2p 3f2-3(2 
3247,540 10000 ll,OO ;) ,82 4s 2S-4p 2Pc 1/2-3/2 
3243,164 1500 5,10 8,92 4p' 4r-4d' 4G 7 /2-9/z 
3239,16 150 5,10 8,93 4p' 4F0-4d' 2G 7/2-7/2 
3235,713 650 5,24 9,07 4p' 4r-4d' 4G 3/2- 5/2 

3233,899 450 5,10 8,93 4p' 4F0-4d' 4D 7/2- 5/z 
3231 ,178 fi50 5,10 8,9lr 4p' 4F0-4d' ·IF 7/2-7/2 
3226,602 150 5,08 8,92 4p' 4p0_4d' 4p 1/z-3/t 
3226,541 50 4,97 8,81 4p' 4po_4rl' 2_D 3/2-% 
3225,698 5 5,52 9,36 4p' 4D 0-4d" 2F 3/2-% 

3225,088 2 5,10 8,9lr 4p' 4F0-4d' 2F 7 ;2_5/~ 
3224,664 t\50 5,2!\. 9,09 4p' 4po_,~d' 4p 3f2-5(~ 

3223,435 100 5,2lr 9,0H 4p' 4po_4d' 4p 3/2- 3/z 
3221,35 8 5,51 9,35 4p' 4J)0-4d" 2.!) 5f2-3j2 
3220,65 R 5,51 9 ,:-l:J lrp' 4D 0-4d" 21J %- 5/z 

3218,204 5 4,97 8,82 4p' 4P"-4d' 4P 3/2-% 
:m7,fi4 10 5,07 8,92 4p' 4F0 -4d' 4G 9/2- 9/2 

3211,43 30 5,51 9,36 4p' 4D0-4d" 2F %-% 
3209,498 4 .'i,57 9,43 4p' 4D 0 -6s' 4D lj2_1,2 
3208,231 1400 1 ,64 5,51 4s2 21)-frp' 4])"' 3/z-5/2 

49U 



1., A I EH' eV E 8 , eV Transition J 

3194,099 1500 1,64 5,52 4s2 2D-4p' 4D 0 :l/2-~/2 
3192,22 2 5,42 9,30 4p' 2F 0-6s' 4D 5/2-3/2 
3179,343 2 5,42 9,32 4p' 2F 0-6s' 2D 5/2-% 
3175,67 60 5,42 9,32 4p' 2F0 -4d" 2G s;2_7/2 
3171,663 5 5,52 9,43 4p' 4D 0 -6s' 4D 3/2-1/2 
3169,681 500 5,15 9,06 4p' 4F 0-4d' 4G s;2_7/2 
3160,047 25 5,15 9,07 4p' 4F 0-4d' 4G s;2_s;2 
3156,629 450 1,64 5,57 4s2 2D-4p' 4D 0 3/2-1/2 
3151,62 8 5,42 9,35 4p' 2F0-4d" 2D s;2_s;2 
3149,508 30 5,15 9,09 4p' 'F0 -4d' 4F 5/z-5/2 
3148,57 2 5,78 9,71 4p' 2D 0 -6s" 2D 5/2-Sfz 
3148,333 3 5,15 9,09 4p' 4r-4a' 4F 5/2-% 
3146,821 450 4,97 8,91 4p' 4po_4d' 4p 3/2-1/2 
3142,797 8 5,42 9,36 4p' 2F0 -4d" 2F s;2_s;2 
3142,444 750 4,97 8,92 4p' 4po_4d' 4p 3/2-3/2 
3140,312 400 4,84 8,78 4p' 4po_4d' 2p "/2-3/2 
3137,72 5 5,57 9,52 4p' 2F0-5d' 2G 7/2-9/2 
3131,33 5 5,51 9,46 4p' 4D 0-6s' 2D s;2-% 
3128,701 650 4,97 8,93 4p' 4P 0 -4d' 4D 3J2-5/2 
3126,109 1400 4,84 8,80 4p' 4P 0-4d' 48 5/2-3/2 
3120,435 50 4,97 8,94 4p' 4po_4d' 2p 3/2-1/z 
3118,355 5 5,39 9,37 4p' 4D 0 -4d" 2 F 7J2-7j2 
3116,348 400 4,84 8,81 4p' 4P 0-4d' 2D 5/2-5/2 
3113,482 50 4,84 8,82 4p' 4po_4d' 2p 5f2-7 /2 
3108,605 2000 4,84 8,82 4p' 4po_4d' 4p 5/2-5/2 
3108,452 600 5,08 9,06 4p' 4P 0 -4d' 4D 1/2-3/2 
3099,928 1250 4,84 8,84 4p' 4P 0 -4d' 4D 5/2-7/z 
3093,989 1500 1,39 .5,39 4s2 2D-4p' 4D 0 s;2_7j2 
3088,132 125 5,08 9,09 4p' 4po_4d' 4p 1/2-3/2 
3086,47 2 5,78 9,79 4p' 2D0-5d' 4G s;2_7 /z 

{ 5,72 9,74 4p' 2D 0 -6s" 2D 3/2-% 
3084,96 2 5,52 9,54 4p' 4D 0 -5d' 2D a;2_s/z 

5,78 9,79 4p' 2D 0-5d' 4D "/z-3/z 
3073,798 1400 1,39 5,42 4s2 2fl-4p' 2po ·"/2-5/2 
3071,96 2 5,51 9,54 4p' 4D 0-5d' 2D 5/2-5/2 
3070,97 5 5,51 9,54 4p' 4D 0 -5d' 2F s;2_7/z 
3068,906 15 1,64 5,68 4s2 2fl-4p' 2po 3/z-1/2 

3066,011 3 5,42 9,46 4p' 2F 0-6s' 2D 5/z-3/2 
3063,411 2500 1,64 5,69 4s2 2fl-4p' 2po 3/2-3/2 
3060,84 2 5,51 9,55 4p' 4D 0-5d' 4D "12-7 /2 
3057,36 8 5,69 9,74 4p' 2P 0-6s" 2D 3/z-3/z 
3053,38 10 5,24 9,30 4p' 4F 0 -6s' 4D 3/2-3/2 

3052,554 15 5,15 9,21 4p' 4F 0-6s' 4D 5/2-Sfz 
3051,901 2 5,68 9,74 4p' 2P0-6s" 2D 1/2-% 
3044,028 20 5,10 9,17 4p' 4F 0-6s' 4D 7/2-7/2 
3039,488 10 5,57 9,65 4p' 2F0 -5d' 4G 7/2-9/2 
3036,101 2500 1,64 5,72 4s2 2D-4p' 2D0 3/2-3/z 

3034,555 3 5,72 9,81 4p' 2D 0-5d' 4F 3/2-% 
3033,480 2 5,57 9,66 4p' 2F0-5d' 4F 7/2-7/2 
3030,258 10 4,97 9,06 4p' 4P 0-4d' 4D 3/z-3/2 
3029,60 2 4,84 8,93 4p' 4P 0-4d' 2G Sfz-7/2 
3027 ,82 5 5,57 9,66 4p' 'D 0-5d' 2D 1/2-3/2 

3024,994 100 { :1,79 7,88 4p 2P 0 -5s' 4D 1/2-3/z 
4,84 8,93 4p' 4P 0-4d' 4D 5f2-5f2 

3022,608 300 4,84 8,94 4p' 4po_4d' 4p 5/2-7/2 
3021,544 300 5,07 9,17 4p' 4F 0-6s' 4D Bfz-7/2 
3018,09 2 5,69 9,79 4p' 2P 0-5d' 4D 3/z-% 
3014,848 30 5,10 9,21 4p' 4F 0-6s' 4D 7/z-Sfz 
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}., A I EH, eV E 8 , eV Transition J 

3013.510 2 5,69 9,80 4p' 2P 0 -5d' 4G 3/2-Sfz 
3012;005 250 4,97 9,09 4p' 4P 0 -4d' 4F 3/2-5/z 
:3010,838 2000 1,39 5,51 4s2 2D-4p' 'Do 5/2-5/2 
3008,12 5 { 5,24 9,36 4p' 4F 0-4d" 2F 3/2-5/2 

5,42 9,54 4p' 2F0 -5d' 2F 5/2-7/2 
3002,281 10 

3001 ,774 2 5,42 9,55 4p' 2F0 -5d' 4P 5/2-5/2 
3001,24 5 5,39 9,52 4p' 4D 0 -5d' 2G 7/2-9/2 
2998,384 150 1,39 .5,52 4s2 2D-4p' 4D 0 5/2-3/2 
2997,364 2000 1,64 5,78 4s2 2D-4p' 2D0 3/2-5/2 
2994,13 5 { 5,69 9,83 4p' 2P 0 -1s' 2D %-5/2 

5,52 9,66 4p' 4D 0 -5d' 2D 3/2-3/2 
2991 ,780 15 5,52 9,67 4p' 4D 0 -5d' 2F 3/2-5/2 
2989,010 2 5,39 9,54 4p' 4D 0 -5d' 2F 7/2-7/2 
2985,926 10 5,15 9,30 4p' 4F0 -6s' 4D 5/2-3/2 
2984,267 .5 .5,51 9,66 4p' 4D 0 -5d' 4D 5/2-5/2 
2983,038 3 5,51 9,66 4p' 4D 0 -5d' 4F 5/2-7/2 
2982,765 8 5,39 9,55 4p' 4D 0 -5d' 4P 7/2-% 
2982,123 3 5,57 9,73 4p' 2F0 -7s' 4D 7/2-Sfz 
2979,380 25 5,39 9,5.') 4p' 4D 0 -5d' 4D 7/2-7/2 
2978,295 30 5,39 9,56 4p' 4D 0 -5d' 4F 7/2-% 
2974,675 10 5,15 9,32 4p' 4F0 -6s' 2D 5/2-5/2 
2961,165 2500 1,39 5,57 4s2 2D-4p' 2F" %-7/2 
2951,21 5 3,82 8,02 4p 2P0 -5s' 2D %-Sfz 

2945,23 3 { 5,51 9,71 4p' 4D 0 -6s" 2D 5/2-Sfz 
5,78 9,99 4p' 2D 0 -6d' 4D %-5/2 

2939,453 2 5,15 9,37 4p' 4F0 -4d" 2F 5/2-7/2 
2938,868 1."i 5,10 9,32 4p' 4F0-6s' 2D 7/2-% 
2937,766 2 5,24 9,46 4p' 4F0 -6s' 2D 3/2-3/2 
2933,060 20 4,84 9,06 4p' 4P0 -4d' 4G %-7/2 
2931,699 10 5,08 9,30 4p' 4P0 -6s' 4D 1/2-3/2 
2930,416 5 .'),42 9,65 4p' 2F0 -5d' 4P 5/2-3/z 
2926,057 10 5,08 9,31 4p' 4po_4d" 2p 1/z-1/2 

2925,439 30 5,42 9,66 4p' 2F0 -5d' 2G 5/2-7/2 
2924,882 '10 5,42 9,66 4p' 2F0 -5d' 4D 5/2-5/2 
2923,704 80 5,42 9,66 4p' 2F0 -5d' 4F 5/2-7/2 
2923,212 20 4,97 9,21 4p' 4P0 -6s' 4D 3/2-% 
2922,830 10 5,57 9,81 4p' 4fl 0 -5d' 4F 1/2-3/2 

2920,296 10 5,42 9,67 4p' 2F0 -5d' 2F 5/2-5/2 
2912,916 2 5,08 9,33 4p' 4po_4d" 2p 1/2-3/2 
2911 ,215 30 .5,39 9,65 4p' 4D 0 -5d' 4G 7/2-9/2 
2905,662 5 .'),39 9,66 4p' 4D 0 -5d' 4F 7/2-7/2 
2891,64 30 5,52 9,81 4p' 4D 0 -5d' 4F 3/2-% 

2890,84 50 .'),51 9,79 4p' 4D 0 -5d' 4G 5/2-7/2 

2885,408 ,') { 5,51 9,80 4p' 4D 0 -5d' 4G 5/2-% 
.5,24 9,54 4p' 4F0 -5d' 2D 3/2-5/2 

2882,934 1500 1,39 5,69 4s2 2fl-4p' 2pc 5/2-3/2 
2879,743 2 5,78 10,08 4p' 2D 0 -5d" 2D 5j2-% 

2878,86 .') { 3,79 8,09 4p 2P0 -5s' 2D lj2_3/2 
5,57 9,87 4p' 4D 0 -6d' 4S 1/2-3/2 

2877,101 5 5,:-39 9,70 4p' 4D 0 -7s' 4D 7/2-7/2 
2876,025 2 ."i,42 9,73 4p' 2F0 -7s' 4D Sfz-5/2 
2875,67 JO 5,78 10,09 4p' 2D 0 -5d" 2F 5/2-Sfz 
2875,240 2 5 ,1!1 9,46 4p' 4F0 -6s' 2D %-3/2 
2874,560 20 5,78 10,09 4p' 2D 0 -5d" 2F 5/2_7/2 

2869,80 2 5,39 9,71 4p' 4D 0 -6s" 2D 7 /2-Sfz 
2868,470 JO { 5,42 9,74 4p' 2F0 -6s" 2D 5/2-3/2 

.5 ,!11 9,83 4p' 4D 0 -7 s' 4D 5/z-3/2 
501 



}., A I EH, eV E 8 , eV Transition J 

2862,07 5 4,97 9,30 4p' 4P0-6s' 4D 3/2-3/2 
2858,734 200 1,39 5,72 4s2 2fl-4p' 2fl0 5/2-3/2 
2858,225 50 4,84 9,17 4p' 4P0-6s' 4D 5/2-7 /z 
2856,660 2 4,97 9,33 4p' 4po_4d" 2p 3/z-1/z 
2851,743 15 4,97 9,32 4p' 4P0-6s' 2D 3/2-5/2 
2846,478 15 5,08 9,43 4p' 4P0-6s' 4D 1/2-1/z 
2844,842 10 5,72 10,08 4p' 2D0 -5d" 2D 3/2-3/z 
2844,160 15 4,97 9,33 4p' 4po_4d" zp 3/z-3/z 
2840,92 10 5,72 10,09 4p' 2D0 -5d" 2F 3/z-5/z 
2834,30 2 4,97 9,35 4p' 4P0-4d" 2S 3/z-1/z 
2832,49 5 4,84 9,21 4p' 4P0-6s' 4D 5/2-% 
2830,93 3 
2829,42 5 4,97 9,35 4p' 4P0-4d" 2D 3/2-5/z 
2824,370 1250 1,39 5,78 4s2 2D-4p' 2D0 5/z-5/z 
2818,68 4 5,15 9,55 4p' 4F 0-5d' 4P 5/z-5/z 
2813,558 2 5,42 9,83 4p' 2F0-7s' 4D 5/z-3/z 

{ 5,42 9,83 4p' 2F0-7s' 2D 5/z-5/2 
2812,74 2 5,57 9,83 4p' 2F0-7s' 2D 7/2-5/2 

5,57 9,98 4p' 2F0-6d' 4G 7 /z-9/z 
2805,71 5 5,24 9,66 4p' 4F0-5d' 2fJ 3/z-3/z 
2803,686 10 5,24 9,67 4p' 4F0 -5d' 2F 3/2-% 
2802,556 10 5,10 9,52 4p' 4r-5d' 2G 7/2-9/2 
2793,485 2 5,52 9,96 4p' 4D 0-7s' 4D 3/z-1/z 
2791,951 5 5,10 9,54 4p' 4F0 -5d' 2F '!z-7/2 
2786,496 10 5,10 9,55 4p' 4F0 -5d' 4P 7/z-5/z 

2783,551 20 5,10 9,55 4p' 4F0 -5d' 4D 7/z-7/z 
2782,592 20 5,10 9,56 4p' 4F0 -5d' 4F 7/z-!1/z 
2768,878 125 5,07 9,55 4p' 4F0 -5d' 4G 9/z-11 /z 
2766,371 2500 1,64 6,12 4s2 2D-5d 2 P 0 3/2-3/2, 1/2 
2764,762 5 5,07 9,5.5 4p' 4F0-5d' 4D 9/z-7/2 
2763,809 15 5,07 9,56 4p' 4F0-5d' 4F 9/2- 9/2 
2760,25 2 4,97 9,46 4p' 4P0-6s' 2D 3/z-3/z 
2755,69 5 5,15 9,65 4p' 4F0 -5d' 4P 5/z-3/z 
2751,810 10 5,57 10,08 4p' 2 F0-5d" 2D '/z-5/z 
2751,29 10 5,15 9,66 4p' 4F0 -5d' 2G 5/z-7 lz 
2750,786 5 5,15 9,66 4p' 4F0 -5d' 4D 5/z-5/z 
2749,734 2 5,15 9,66 4p' 4F0 -5d' 4F ·'/z-7 /z 
2746,713 20 5,15 9,67 4p' 4F0 -5d' 2F 5/z-5/z 
2745,452 20 5,57 10,09 4p' zpo_5d" 2£ 7/z-7/z 
2737,608 2 4,84 9,36 4p' 4po_4d" 2£ 5/z-5/z 
2734,858 10 4,84 9,37 4p' 4po_4d" 2£ 5/2-7 /z 
2723,953 30 5,10 9,65 4p' 4F 0 -5d' 4G '/2-9/2 
2722,702 5 4,97 9,53 4p' 4po_5d' 2p 3/z-3/2 
2720,62 2 5,10 9,66 4p' 4F0 -5d' 2G 7/2-7/2 
2720,199 15 5,24 9,80 4p' 4F 0 -5d' 4G 3/z-5/z 

2719,097 15 5,10 9,66 4p' 4F0-5d' 4F 7/2-7/z 
2718,847 2 5,52 10,08 4p' 4D 0 -5d" 2D 3/2-3/z 
2715,543 20 5,24 9,81 4p' 4F0-5d' 4F 3/2-5/2 
2715,35 5 5,24 9,81 4p' 4F0-5d' 4F 3/2-3/2 
2714,.54 2 5,42 9,99 4p' 2F 0 -6d' 2G 5/2-7/2 

2714,00 2 4,97 9,54 4p' 4P 0 -5d' 2D 31 5/ 
12- 12 

2705 '18 2 5,24 9,83 4p' 4F0-7s' 4D 3/z-3/z 
2702,65 10 { 5,07 9,66 4p' 4F0-5d' 2G 9/z-7/z 

5,08 9,66 4p' 4P 0 -5d' 2D 1/2-3/z 
2694,080 5 5,10 9,70 4p' 4F0-7s' 4D 7/z-7/z 
2676,428 20 5,07 9,70 4p' 4F0-7s' 4D 9/z-7/z 

2672,05 5 
2671,204 20 5,15 9,79 4p' 4F0 -5d' 4G 5/z-7/z 
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2666,59 2 5,15 9,80 4p' 4F0 -5d' 4G 5/z-5/z 
2652,065 2 5,15 9,83 4p' 4F0 -7s' 4D 5/z-3/z 
2651,693 10 4,97 9,65 4p' 4po_5d' 4p 3/z-1/z 
2649,840 30 4,97 9,65 4p' 4po_5d' 4p 3/z-3/z 
2645,303 20 4,97 9,66 4p' 4P 0 -5d' 4D 3/z-5/z 
2641,550 5 4,97 9,67 4p' 4P 0 -5d' 2F 3/z-5/z 
2634,933 30 4,84 9,54 4p' 4P 0 -5d' 4S 5/z-3/z 
2630,004 20 4,84 9,55 4p' 4po_5d' 4p 5/z-5/z 
2627 ,365 20 4,84 9,55 4p' 4P 0 -5d' 4D 5/z-7 /z 
2626,678 10 5,08 9,79 4p' 4P 0 -5d' 4D 1/z-3/z 
2622,875 5 .5 ,10 9,83 4p' 4F0 -7s' 2D 7 /z-5/z 
2618,366 2500 1,39 6,12 4s2 2fl-5p zpo 6/z-3/z 
2605,26 3 4,97 9,73 4p' 4P 0 -7s' 4D 3/z-5/z 
259:3,65 2 5,10 9,88 4p' 4F0 -6d' 4F 7 /z-9/z 
2592,627 200 
2580,57 5 1,39 6,19 4s2 2D-4d 2D 5/z-6fz 
2579,29 20 5,07 9,88 4p' 4F0 -6d' 4G 9/z-11/z 
2577,12 2 5,07 9,88 4p' 4F0 -6d' 4F 9/z-9/z 
2570,800 10 4,84 9,66 4p' 4P 0 -5d' 4D 5/z-5/z 
2569,888 10 4,84 9,66 4p' 4po_5d' 4p 5/z-7 /z 
2567 ,330 2 4,97 9,80 4p' 4P 0-5d' 4G 3/z-6/z 
2563,955 3 5,15 9,99 4p' 4F"-6d' 2G 5/z-7 /z 
2563,553 3 5,15 9,99 4p' 4F0 -6d' 4F Sfz-7/z 
2563,167 10 4,97 9,81 4p' 4po_5d' 4p 3/2-6/z 
2553,29 2 4,97 9,83 4p' 4P 0 -7s' 2D 3/z-5/z 
2547,48 10 4,84 9,70 4p' 4P 0-7s' 4D 5/z-7 /z 
2540,38 5 5,10 9,98 4p' 4F0 -6d' 4G 7 /z-9/z 
2536,86 2 5,10 9,99 4p' 4F0 -6d' 4F 7/z-7/z 
2536,67 2 5,07 9,96 4p' 4F 0 -8s' 4D 9/z-7 /z 
2536,03 2 5,10 9,99 4p' 4F0 -6d' 2F 7 /z-5/z 
2494,89 10 3,82 8,78 4p zpo_4d' zp 3/z-3fz 
2492,146 2000 0,00 4,97 4s 2S-4p' 4P 0 1/z-3/z 
2479,754 10 3,82 8,81 4p 2P 0-4d' 2D 3/z-5/z 
2474,818 5 3,82 8,82 4p zpo_4d' 4p 3fz-5/z 
2460,93 5 4,84 9,87 4p' 4P 0 -6d' 4S 5/z-3fz 
2458,88 5 4,84 9,88 4p' 4po_6d' 4p 5/z-Sfz 
2457,74 5 4,84 9,88 4p' 4P 0-6d' 4D 5/z-7 /z 
2441,637 1000 0,00 5,08 4s 2S-4p' 4P 0 1/z-1/z 
2416,60.5 5 3,82 8,94 4p zpo_4d' zp 3/z-1/z 
2415,197 5 3,79 8,92 4p zpo_4d' 4p 1/z-3fz 
2406,665 1500 1,64 6,79 4s2 2fl-6p zpo 3/z-3/z 
2404,864 2 3,79 8,94 4p 2P 0-4d' 2D 1/z-3/z 
2392,627 2500 1,64 6,82 4s2 2fl-6p zpo 3/z-1/z 

2363,220 5 0,00 5,24 4s 2S-4p' 4F0 lf2-a/z 
2348,352 2 3,79 9,06 4p 2 P 0 -4d' 4D lj2-3fz 
2319,561 500 1,64 6,98 4s2 2fl-4p" zpo 3/z-3/z 
2303,116 1000 1,64 7 ,02 4s2 2fl-4p II znO 3fz-5fz 
2293,842 2500 1,39 6,79 4s2 2D-6p zpo %-3/z 

2263,079 2200 1,64 7,12 4s2 2fl-7p zpo 3/z-1/z 
2260,528 1300 1,39 6,87 4s2 2D-4f zpa Sfz-7/z 
2247 ,503 2 3,82 9,33 4p zpo_4d" zp 3/z-3/z 
2244,265 2300 0,00 5,52 4s 2S-4p' 4D 0 1/z-3/z 
2238,454 1100 1,64 7,18 4s2 2D-5f zpo 3/z-6fz 

22:37,34 5 
2236,278 900 1,64 7,18 4s2 2fl-7p zpo 3/z-3/z 
2230,084 2500 1,39 6,95 4s2 2D-4p" zpo 6fz-7 /z 
2227,775 1600 1,64 7 ,21 4s2 2fl-4p" zpo 3fz-5/z 
2225,697 2100 0,00 5,57 4s 2S-4p' 4D 0 1/z-1/z 
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1.., A I EH. eV EB. eV j Transition J 
I 

2215,654 1000 1,64 7,24 4s2 2fl-4p" 2po Sj2-lj2 
2214,581 1600 1,39 6,98 4s2 2D-4p" 2po %-3/2 
2205,65 5 
2199,752 1300 1,64 7 ,28 4s2 2fl-4p" 2D0 3/2-3/2 
2199,583 1700 1,39 7,02 4s2 2D-4p" 2flo 5j2-% 
2181,720 1700 0,00 5,68 4s 28-4p' 2P 0 1/2-1/2 
2178,944 1600 0,00 5,69 4s 28-4p' 2P 0 1/2-3/2 
2171,817 200 1,64 7,35 4s2 2fl-8p 2po 3/z-3/2 
2169,562 300 1,64 7,35 4s2 2fl-8p 2po 3J2-lj2 
2165,093 1300 0,00 5,72 4s 28-4p' 2D 0 1J2-3j2 
2149,40 10 
2142,72 5 
2140,56 2 1,39 7,18 4s2 2D-5/ 2pD %-5/2 
2138,533 500 1,39 7,18 4s2 2fl-7p 2po 5J2-3j2 
2130,762 50 1,39 7 ,21 4s2 2fl-4p" 2po %-5/2 
2124,35 5 3,82 9,65 4p 2po_5d' 4p 3J2-3j2 
2113,26 2 3,79 9,65 4p 2po_5d' 4p 1/2-3/2 
2105,112 800 1,39 7 ,28 4s2 2D-4p" 2fl 0 5J2-3j2 
2079,529 20 1,39 7,35 4s2 2fl-8p 2po 5J2-3j2 
2068,321 5 3,82 9,81 4p 2po_5d' 4p 3/2-5/2 
2045,62 5 1,39 7,45 4s2 2fl-9p 2po %-3/2 
2024,335 200 0,00 6,12 4s 28-5p 2P 0 1/2-3/2. 1/2 
1825,348 100 0,00 s;79 4s 28-6p 2P 0 1J2-3j2 
1817,334 } 20 0,00 6,82 4s 28-6p 2P 0 1/2-1/2 1817,265 
1774,820 200 0,00 6,98 4s 28-4p" 2P 0 1/2-3/2 
1764,540 10 0,00 7 ,03 4s 28-1s 28 1/2-1/2 
1749,202 2 1,64 8,73 4s2 2fl-5p' 4po 3J2-% 
1741,574 50 0,00 7 ,12 4s 28-1p 2P 0 1J2-lj2 
1732,674 20 1,64 8,80 4s2 2fl-5p' 2po 3J2-5j2 
1731,32 2 1,64 8,80 4s2 2D-5p' 4po %-1/2 

1730,576 10 1,64 8,81 4s2 2fl-5p' 4flo 3J2-3j2 
1725,664 50 0,00 7,18 4s 28-1p 2po 1/2-3/2 
1713,364 50 0,00 7,24 4s 28-4p" 2P 0 1J2-lj2 
1709,396 2 1,64 8,89 4s2 2D,.-5p' 2D 0 3/2-5/2 
1707;391 5 0,00 7,26 4s 28-8s 28 1/2-1/2 
1703,843 30 0,00 7 ,28 4s 28-4p" 2D 0 1/2-3/2 
1701,292 10 1,64 8,93 4s2 2D-5p' 2D 0 3/2-3/2 
1692,654 5 1,39 8,71 4s2 2fl-5p' 4po 5J2-3j2 
1691,076 30 1,39 8,72 4s2 2D-5p' 4F0 %-7/2 
1688,865 15 1,39 8,73 4s2 2D-5p' 4po 5J2-5j2 

1688,093 30 1,39 8,73 4s2 2fl-5p' 4flo 5fz-7J2 
1687,043 20 0,00 7,35 4s 28-8p 2P 0 1/2-3/2 
1685,682 25 0,00 7,35 4s 28-8p 2P 0 1/2-1/2 
1684,674 20 1,39 8,75 4s2 2D-5p' 4Do 5fz-5J2 
1673,440 5 1,39 8,80 4s2 2D-5p' 2po %-% 
1671,484 3 1,39 8,81 4s2 2fl-5p' 4flo Sfz-3/2 
1664,708 10 0,00 7,45 4s 28-9p 2P 0 1/2-312 
1664,303 10 0,00 7,45 4s 28-9p 2P 0 1/2-1/2 
1655,318 30 1,39 8,88 4s2 2fl-5p' 2po 5J2-7J2 
1651,721 20 1,39 8,89 4s2 2D-5p' 2fl 0 %-5/2 
1650,301 5 0,00 7 ,51 4s 28-10p 2P 0 1/2-3/2 
1650,119 5 0,00. 7,51 4s 28-10p 2P 0 1/2-1/2 
1640,474 5 0,00 7 ,56 4s 28-11p 2P 0 1/2-3/2, 1/2 
1632,326 5 1,64 9,24 4s2 2D-5p" 2D 0 3 /2-5/2, 3/z 
1621,316 20 1,64 9,29 4s2 2D-5p" 2po s;2_s/2 
1616,940 20 1,64 9,31 4s2 2D-5p" 2po 3/2-1/2 
1585,871 5 1,39 9,21 4s2 2fl-5p" 2po Sfz-3/2 
1583,799 15 1,39 9,22 4s2 2D-5p" 2po s;2_7f2 
1579,658 5 '1,39 9,24 4s2 2D-5p" 2D 0 s;2_5f2, a/2 
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Cu II, ground state 1s2 2s2 2p6 3s2 3p6 3d1o ts0 

Ionization potential 163665,6 cm-t; 20,291 eV 

7-., A I EH, eV E 8, eV I Transition J 

-------

10166,91 15 16,89 18,11 4j aco-5g an 4-5 
10162,88 1 16,89 18,11 4j 3G"-5g 3G 4-4 
10080,47 10 17,14 18,37 4j aca-5g aJJ 3-4 
10055,02 30 16,88 18,11 4j 3G'-5g an 5-6 
10051,12 3 16,88 18,11 4j 3G0 -5g 3G 5-5 
10049,88 1 17,14 18,37 4! 1G0-5g 1G 4-4 
10038,19 15 17,14 18,37 4j 1G0-5g 1H 4-5 
10036,32 5 16,88 18,11 4j ar-5g 3F 4-4 
10026,93 1 16,88 18,11 4j ar-5g 3JJ 4-3 
10023,05 30 16,88 18,11 4j 3F0-5g ac 4-5 
10006,68 10 17,13 18,37 4tar-sg ac 2-3 
9994,32 1 17,13 18,37 4t 1r-5g 1F 3-3 
9960,46 15 17,13 18,37 4t 1r-sg 1G 3-4 
9960,07 tO { 15,32 16,56 5p 1n°-6s 3n 2-3 

16,87 18,11 4j 3F0-5g 1D 3-2 
9939,05 20 { 16,86 18,11 4j an°-5g 1n 2-2 

16,87 18,11 4j 3r-5g 3F 3-3 
9926.10 10 16,87 18,11 4j 3r-5g 3G 3-4 
9925;67 20 17,12 18,37 4j 3JJ0-5g 3J 4-5 
9918,05 15 16,86 18,11 4j 3n°-5g 3F 2-3 
9916,52 :30 17,12 18,37 4jlJJ0-5glJ 5-6 
9915,20 1 16,86 18,11 4j ano-5g an 3-3 
9905,44 2 16,86 18,11 4j 1P0-5g 3n 1-2 
9894,44 ;) 16,86 18,11 4j 3n°-5g 3F 3-4 
9893,04 { 17,11 18,37 4j 3n°.,-5g aF 1-2 

;) 17,12 18,37 4j 3JJ0-5g 3JI 4-4 
9884,09 tO { 16,86 18,11 4j 1P0-5g 1n 1-2 

17,12 18,37 4j 1JJ0-5g lJJ .5-5 
9881,57 15 16,86 18,11 4j 3n°-5g 3G 3-4 
9868,20 15 '17,11 18,37 4j 1n°-5g 1F 2-3 
9864,26 40 16,85 18,'11 4j 3JJ0-5g a/ 5-fi 
9861,41 .)0 16,85 18,11 4j 3JJ0-5g 3J 6-7 
9858,87 :3 16,85 18,11 4j apo-,')g aD 2-2 
9850,58 3 16,85 18,11 4j apo_5g an 0-1 
9837,94 25 16,85 18,11 4j apo_5g 31J 2-3 
9830,90 ;) 16,85 18,11 4j 3JJ0-5g 3JJ 5-5 
9829,06 :3 15,32 16,58 5p 1D 0 -6s 3D 2-2 
9828,06 ,') 16,85 18,11 4j 3JJ0-5g 3JJ 6-fi 
9813,35 20 16,84 18,11 4japo_5g an 1-2 
9735,94 1.'5 16,84 18,11 4p' aco-5g all 4-.i 
9732,28 ;~ 16,84 18,11 4p' 3G0 -5g 3G 4-'1 
9688,71 10 13,68 14,96 5s 1D-5p aFo 2-:) 
9512,43 2 13,68 14,99 5s 1n-4p" 1D 0 2-2 
9473,36 l 13,68 14,99 5s 1n-5p ape 2-1 
9463,71 3 16,84 18,15 4j ape_6d ap 1-1 
9451,59 2 15,25 16,56 5p 1Fe-6s 3D 3 " -.) 

9332,04 ,-, 13,68 15,01 5s 1n-4p" 1F 0 2-3 
9226,86 I 13,65 14,99 5s 31J-5p ape 1-1 
9205,40 20 15,23 16,58 5p lpe_6s 31) 1-2 
9103,33 to 15,22 16,58 5p 3Fe-6s an 2-2 
8609,26 3 15,12 16,56 5p 3n°-6s an 2-:1 
8606,64 ,-I 13,68 15,12 5s 1D-5p 3D0 2-2 
8511,04 40 15,12 16,58 5p 3D 0 -6s 3D 2-2 
8503,46 JS 13,43 14,89 5s 3D-5p ape 2-2 
8477,26 10 9,12 10,59 4p lpe_4s2 ln 1-2 
8283,21 60 15,07 16,56 5p 3De-6s 3JJ 3-3 
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A, A I E 11 , eV E 8 , eV Transition J 

8277 ,60 50 13,39 14,89 5s 3D-5p 3P 0 :3-2 
8256,90 5 15,32 16,82 5p 1D0 -6s 3D 2-1 
8235,30 10 13,65 15,15 5s 3D-5p 3P 0 1-0 

8192,28 30 { 15,07 16,58 5p 3D 0 -6s 3D 3-2 
15,32 16,83 5p 1D 0 -6s 1D 2-2 

8095,55 40 13,43 14,96 5s 3D-5p 3F0 2-3 
8088,58 20 15,29 16,82 5p 3D 0 -6s 3D 1-1 
8075,46 2 13,68 15,22 5s 1D-5p 3F0 2-2 
8026,45 10 15,29 16,83 5p 3D0 -6s 1D 1-2 

7996,72 10 13,68 15,23 5s 1D-5p 1P 0 2-1 
7988,17 60 15,01 16,56 4p" 1F0-6s 3D 3-3 
7972,01 8 13,43 14,99 5s 3D-4p" 1D0 2-2 
7944,42 25 13,43 14,99 5s 3D-5p 3P 0 2-1 
7902,57 25 13,68 15,25 5s 1D-5p 1F0 2-3 

7895,83 20 13,65 15,22 5s 3D-5p 3F0 1-2 
7890,56 3 '13,39 14,96 5s 3D-5p 3F0 3-3 
7860,58 5 14,99 16,56 4p" 1D0-6s 3D 2-3 

7845,03 25 { 13,43 15,01 5s 3D-4p" 1F0 2-3 
15,25 16,83 5p 1F 0-6s 1D 3-2 

7825,66 50 13,39 14,98 5s 3D-5p 3F0 3-4 

7820,57 5 13,65 15,23 5s 3D-5p 1P 0 1-1 
7812,33 1U 15,23 16,82 5p 1P 0-6s 3D 1-1 
7807 ,66 75 14,98 16,56 5p 3F0 -6s 3D 4-3 
7805,19 25 14,99 16,58 5p 3P 0 -6s 3D 1-2 
7778,74 30 14,99 16,58 4p" 1D 0 -6s 3D 2-2 

7754,37 10 15,23 16,83 5p 1P 0 -6s 1D 1-2 
7744,09 5 14,96 '16,56 5p 3F0-6s 3D 3-3 
7738,68 30 15,22 16,82 5p 3F0 -6s 3D 2-1 
7726,64 5 1:3,68 '15,29 5s 1D-5p 3D0 2-1 
7664,70 75 14,96 16,58 5p 3F0 -6s 3D 3-2 

7652,36 30 13,39 15,01 5s 3D-4p" 1 F 0 3-3 
7579,87 10 13,43 15,07 5s 3D-5p 3D0 2-3 
7579,02 30 13,68 15,32 5s 1D-5p 1D0 2-2 
7562,01 25 13,65 15,29 5s aD-5p ana 1-1 
7438,15 15 15,15 16,82 5p ap 0-6s an 0-1 

743:3 ,85 5 15,18 16,84 4d 1S-4f apo 0-1 
7420,70 8 13,65 15,32 5s 3D-5p 1D0 1-2 
7404,34 100 14,89 16,56 5p 3P 0-6s 3D 2-3 
7399,89 20 13,39 15,07 .5s 3D-5p 3Da 3-3 
7382,18 10 15,18 16,86 4d 1S-4j 1P0 0-1 

7331,74 15 14,89 16,58 5p 3P 0 -6s 3D 2-2 
7326,02 15 13,43 15,12 5s 3D-5p 3D 0 2-2 
7306,60 12 1.5,12 16,82 5p 3D0 -6s 3D 2-1 
72.5.5,83 20 15,12 16,83 5p 3D0 -6s 1D 2-2 
7194,92 15 8,86 10,59 4p 3D0-4s21D 2-2 

7022,75 2 '15,07 16,83 5p 3D 0-6s 1D 3-2 
6872,43 :3 8,78 10,59 4p 3D0-4s2 1D 3-2 
6823,40 3 16,95 18,77 5d 3G-6f 3H 0 5-6 
6809,90 4 15,01 16,83 4p" 1F0 -6s 1D 3-2 
6806,60 4 14,76 16,58 4p" 3F0 -6s 3D 2-2 

6780,40 3 14,99 16,82 5p 3P 0 -6s 3D 1-1 
6770,70 8 9,12 10,95 4p lpo_4s2 3p 1-2 
6758,55 8 1.5, 12 16,96 5p 3D0-5d 3P 2-1 
6737 ,64 5 14,99 16,83 5p apa-6s 1D 1-2 
6660,99 8 9,09 10,95 4p 1Do-4s2 ap 2-2 

6649,22 2 15,32 17,18 5p 1D 0 -5d 1P 2-1 
6641 ,41 10 15,12 16,99 5p 3D 0 -5d 3F 2-3 
6631,85 2 14,96 16,83 5p 3r-6s 1D 3-2 
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1>-, A. I EH, eV E 8, eV I Transition J 

6624,29 8 15,12 16,99 5p an°-5d an 2-2 
6564,50 10 15,07 16,95 5p an°-5d ap 3-2 
6555,05 5 9,09 10,99 4p lno-4s2 ap 2-1 
6551,58 2 9,06 10,95 4p ano-4s2 ap 1-2 
6541,93 2 14,34 16,23 4d aP-4piV5n° 1-2, 1 
6530,30 8 14,34 16,23 4d aP-4piV5no 2-2, 1 
6521 ,14 14 9,12 11,02 4p lpo_4s2 ap 1-0 
6494,04 30 15 ,o7 16,97 5p an°-5d an 3-3 
6484,46 20 14,99 16,90 5p ap 0-5d as 1-1 
6481,46 15 15,32 17,23 5p 1n°-5d 1n 2-2 
6470,152 50 14,65 16,56 4p" ac0 -6s an 3-3 
6466,60 3 14,99 16,90 4p" 1n°-5d as 2-1 

6457 ,54 3 { 17 ,14 19,06 4/ ac0-7d ac 3-3 
16,23 18,15 4piV5n°-6d ap 2, 1-1 

6448,49 10 9,06 10,99 4p ano-4s2 ap 1-1 
6443,47 5 16,25 18,17 4p" 1F0 -6d ap 3-4 
6441,698 40 15,07 16,99 5p an°-5d ap 3-4 
6432,78 3 { 14,34 16,27 4d aP-4piV5no 1-0 

13,39 15,32 5s an-5p 1no 3-2 
6423,90 30 15,32 17,25 5p 1n°-5d 1F 2-3 
6414,62 20 14,65 16,58 4p" 3G0-6s an 3-2 
6411,18 10 15,29 17,22 5p 3n°-5d an 1-1 
6403,70 5 { 16,88 18,81 4/ ar-7d ap 4-4 

15,18 17,11 4d 1S-4j ana 'o-1 
6377 ,84 20 15,01 16,95 4p" 1P"-5d ap 3-2 
6373,27 5 15,01 16,96 4p" 1F0 -5d ac 3-4 
6357,45 15 15,23 17,18 5p 1P0-5d 1P 1-1 
6318,00 3 9,06 11,02 4p ano-4s2 ap 1-0 
6312,83 20 15,29 17,25 5p 3n°-5d 3F 1-2 
6311,292 30 15,01 16,97 4p" 1F 0-5d an 3-3 
6305,956 15 14,99 16,96 5p apo_5d ap 1-1 
6300,988 40 15,25 17,22 5p 1F"-5d 1G 3-4 
6288,72 5 14,99 16,96 4p" 1n°-5d ap 2-1 
6276,708 10 
6276,624 10 14,59 16,56 4p" 3F0 -6s an 4-3 
6273,330 60 14,98 16,95 5p 3F"-5d 3G 4-5 
6261,826 40 15,01 16,99 4p" 1F0 -5d ap 3-4 
6257 ,86 5 14,98 16,96 5p aF0 -5d ac 4-4 
6219,818 30 15,22 17,21 5p aF0-5d ac 2-3 
6216,910 60 14,96 16,96 5p ar-5d ac 3-4 
6208,46 15 15,25 17,25 5p 1F0-5d 1F 3-3 
6204,27 15 15,23 17,23 5p 1 P 0-5d 1n 1-2 
6198,11 5 14,98 16,97 5p ar-5d 3n 4-3 
6188,69 20 14,99 16,99 5p 3P 0 -5d an 1-2 
6186,860 20 14,99 16,99 4p" 1n°-5d ap 2-3 
&172,020 20 14,99 16,99 4p" 1n°-5d sn 2-2 
6158,00 5 14,96 16,97 5p 3F0 -5d sn 3-3 
6154,24 30 14,89 16,90 5p ap 0-5d 3S 2-1 
6150,42 20 14,98 16,99 5p 3F"-5d 3F 4-4 
6114,468 20 14,96 16,99 5p ar-5d 3F 3-3 

6110,90 5 14,96 16,99 5p ar-5d 3F 3-4 
6107,45 10 15,15 17,18 5p apo_5d 1P 0-1 
6105,97 5 15,22 17,25 5p 3F0-5d 1F 2-3 
6100,01 5 14,96 16,99 5p 3F"-5d an 3-2 
6097 ,33 10 15,22 17,25 5p apo_5d ap 2-2 
6080,320 30 8,92 10,95 4p lpo_4s2 ap 3-2 
6072,25 5 14,52 16,56 4p" 3n°-6s an 2-3 
6023,25 10 14,52 16,58 4p" 3n°-6s sn 2-2 
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f.., A EH, eV E 8 , eV Transition J 

6013,40 8 14,76 16,82 4p" apo_6s 3D 2-1 
6000,104 40 14,89 16,95 .5p apo_5d ap 2-2 

5995,59 10 15,15 17,22 5p 3P 0 -5d 3D 0-1 
5993,27 8 14,89 16,96 5p apo_5d ap 2-1 

5988,30 25 { 14,99 17,06 5p apo_5d ap 1-0 
14,20 16,27 4d 3S-4piV5D0 1-0 

5979,20 3 14,76 16,83 4p" apo_6s lD 2-2 
5941,168 50 14,89 16,97 5p apo_5d 3IJ 2-:~ 

.'i937 ,59 5 15,12 17,21 5p 3D 0-5d 3G 2-3 
5926,90 3 8,86 10,95 4p aDo-4s2 ap 2-2 
5901 ,21 5 8,49 10,59 4p apo_4s2 liJ :~-2 
5897,986 25 14,46 16,56 4p" 3F 0-6s 3D :~-3 
5858,63 5 13,43 15,55 5s 3D-4p"lpo 2-1 
5851 ,93 2 14,46 16,58 4p" apo_6s 3D 3-2 
5842,67 4 8,86 10,99 4p aDo-4s2 ap 2-1 
5833,68 5 15,12 17,25 5p 3D0-5d lp 2-3 
5826,02 10 15,12 17,25 5p 3D0-5d 3p 2-2 
5806,00 25 14,43 16,56 4p" 3D0-6s 3D :3-3 
5761,37 2 14,43 16,58 4p" 3Do-6s 3D 3-2 
5759,43 5 15,07 17,22 5p 3D 0-5d 1G 3-4 
5721 ,78 20 8,42 10,.59 4p apo_482 lD 1-2 
5692,41 2 15,97 18,15 4piV 5P 0-6d ap 2-2 
5689,86 ,) 14,65 16,83 4d 1D-4p' 3DO 2-:3 

5682,42 20 14,64 16,82 4p" 3Do-6s 3D 1-1 
5664,47 3 14,69 16,88 4d 1F-4/ ape :3-4 
5641,30 20 15,23 17,43 5p 1P0-5d 1S 1-U 
5635,57 2 14,43 16,63 4d 3F-4p' 3G0 4-5 
5633,14 3 14,65 16,85 4d 1D-4/ 3P 0 2-2 
5615,20 5 15,01 17,22 4p" 1pe-Sd 1G 3-4 
5593,73 5 14,65 16,87 4d 1D-4/ ape 2-3 
5534,98 3 14,99 17,23 5p 3P0-5d 1D 1-2 
5482,65 3 14,30 16,56 4p" 3G0"-6s 3D 4-3 
.5469,63 3 14,61 16,88 4d 1G-4j 3G0 4-5 
5437,36 2 14,61 16,89 4d 1G-4j 3G0 4-4 
5393,96 3 14,52 16,82 4p" aDo-6s 3D 2-1 
5390,45 5 14,70 16,99 4d 3F-4p' 3G0 2-::l 
5376,85 3 14,69 16,99 4d 1F-4p' 3G0 3-:3 
5368,42 10 14,65 16,96 4p" 3G0 -5d 3G 3-4 

5365,62 5 14,53 16,84 4d 1P-4/ 3P 0 1-J 
5276,522 15 14,60 16 ,9.5 4d 3G-4piVaH0 3-4 
.5269,988 30 8,23 10,59 4p apo_482 lD 2-2 
5245,36 10 14,59 16,95 4p" 3F0 -5d 3G !. ' '!-.} 

.5229,58 3 14,70 17,07 4d 3F-4p' 3F0 2-2 
5207,128 20 14,61 17,00 4d 1G-4pVIlH0 4-5 
5183,364 20 14,45 16,84 4d 3P-4j 3P 0 0-1 
5175,89 2 14,20 16,59 4d 3S-4pV3P 0 1-2 

5158,090 10 { 14,45 16,86 4d 3P-4d 1P 0 0-1 
14,70 17,10 4d 3F-4p' 3D 0 2-1 

5124,461 20 14,42 16,84 4d 3F-4p' 3G0 3-4 
5120,745 20 14,43 16,85 4d 3D-4j apo 2-2 
5108,331 3 14,43 Hl,86 4d 3D-4j 1P 0 2-J 
5100,08 10 14,43 16,86 4d 3D-4j 3D 0 2 ') _, 

.'>093,792 20 { 14,43 16,86 4d 3D-4j 3DO 2-2 
14,42 16,86 4d 3F-4pVlD9 3-2 

5088,932 10 14,43 16,87 4d SD-4/ apo 2-2 
5088,487 10 14,69 17,13 4d 1F-4j 1F0 3-:) 
5088,260 .30 14,43 16,87 4d 3D-4f ape 2-3 
5083,991 1.5 14,42 16,86 4d 3F-4f 31J 0 3-3 
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A., A; I EH, eV E 8, eV Transition J 

5083,991 15 14,43 16,87 4d aF-4/ ape 4-3 
5077 ,805 5 14,42 16,86 4d aF-4/ ano 3-2 
5072,293 20 14,42 16,87 4d aF-4/ apo 3-3 
5067 ,082 30 14,70 17,14 4d aF-4jaGo 2-3 
50()5,448 40 14,69 17,14 4d 1F-4j 1G0 3-4 
5060,635 30 8,54 10,99 4p apo_4s2 ap 0-1 
5058,897 30 14,43 16,88 4d 3F-4/ ape 4-4 
5051,778 60 14,43 16,88 4d aF-4/ aco 4-5 
5047,343 10 14,42 16,88 4d 3F-4j 3F0 3-4 
5041,322 10 14,39 16,85 4d 3D-4/ apo 3-2 
5039,002 10 14,65 17,11 4d 1D-4j 1D0 2-2 
5030,778 2 14,39 16,86 4d aD-4pV1D0 :'l-2 
5024,027 5 14,43 16,89 4d aF-4/ 3G0 4-4 
5021,285 20 14,39 16,86 4d aD-4/ 3D0 3-3 
5020,139 5 8,49 10,95 4p apo_4s2 ap :~-2 
5015,207 10 14,39 16,86 4d aD-4/ 3D0 :1-2 
5012,611 20 14,42 16,89 4d aF-4/ aco 3-4 
5009,833 20 14,39 16,87 4d 3D-4j apo 3-:1 
5006,787 30 14,65 17,13 4d 1D-4f 1pe 2-3 
4985,503 40 14,39 16,88 4d 3D-4j ape 3-4 
4985,136 2 14,43 16,92 4d aD-4p' apo 2-:~ 
4980,006 10 14,62 17,11 4d aD-4j 1D0 1-2 
4974,151 '10 14,65 17,14 4d 1D-4j aco 2-3 
4973,689 10 14,62 17,11 4d 3D-4f a no 1-1 
4969,812 3 14,42 16,92 4d 3F-4[/ apo :'l-:3 
4955,964 5 14,34 16,84 4d 3G-4p' 3G0 4-4 
4953,733 50 14,61 17,12 4d 1G-4j 1H 0 4-!i 
4951,627 12 14,39 16,89 4d aD-4/ aco :1-4 
4951,454 3 14,61 '17 '12 4d 1G-4j a no 4-4 
4949,479 3 14,34 16,84 4d aP-4/ ape 1-1 
4943,020 20 14,34 16,84 4d aP-4/ ape 2-1 
4940,060 5 14,34 16,85 4d 3P-4j apo 1-0 
4937,967 15 14,34 16,85 4d aP-4/ apo .1-2 
4937,196 20 14,62 17,13 4d aD-4/ ape 1-2 
4931,653 100 '14,34 16,85 4d 3D-4/ a1r 4-5 
4931 ,483 20 14,34 16,85 4d aP-4/ ape 2-2 
4926,390 20 14,34 16,86 4d 3P-4j 1P0 1-1 
4921,461 3 14,34 16,86 4d aP-4pVlD 0 2-2 

4920,031 5 14,34 16,86 4d aP-4j 1P0 2-1 
4918,373 30 14,60 17,12 4d aG-4/ a no 3-4 
4915,821 15 14,61 17,14 4d 1G-4j 1G0 4-4 
4912,909 20 14,34 16,86 4d 3P-4j avo 1-2 
4912,362 15 14,34 16,86 4d aP-4! ana 2-:{ 
4909,726 100 14,33 16,85 4d 3G-4j ase 5-H 
4909,032 5 14,33 16,85 4d aG-4j aJ[o .)-,) 

4906,548 20 14,34 16,86 4d aP-4/ ano 2-2 
4901,412 2.5 14,34 16,87 4d 3P-4j 3F 0 2-3 
4896,396 3 14,53 17,07 4d 1P-4p' ape ·J-2 
4889,690 30 8,42 10,95 4p apo_4s2 ap 1.-2 
4883,761 3 14,34 16,88 4d 3G-4j ape 4-4 
4883,217 3 14,60 17,14 4d 3G-4f 1G0 :1-4 
4873 ,29'1 15 14,60 17,14 4d aG-4/ 3G0 3-3 
4861,.548 2 14,33 16,88 4d aG-4/ ape 5-4 
4854,966 30 14,33 16,88 4d 3G-4f 3G0 - " ,)-;) 

-1851,248 15 14,34 16,89 4d aG-4/ 3G0 4-4 
4847,368 2 14,20 16,75 4d aS-4pV3D 0 1-1 
4832,236 3(1 8,42 10,99 4p apo_4s2 ap 1-1 
4812,940 40 14,53 17,11 4d 1P-4/ 1D" 1-2 
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4807,039 10 14,53 17,11 4d 1P-4j 3D 0 1-1 
4805,651 3 14,34 16,92 4d 3P-4p' 3F0 2-:~ 
4766,729 5 14,20 16,80 4d 3S-4pV 3P 0 1-(1 

4758,421 30 8,42 11,02 4p spo_4s2 ap 1-0 
4753,458 3 14,34 16,95 4d 3G-4pVI3H0 4-4 

4687,770 5 15,32 17,96 5p 1D 0 -7s 3D 2-2 
4681,990 50 14,20 16,84 4d 3S-4j 3P 0 1-1 
4673,555 30 14,20 16,85 4d 3S-4j 3P 0 1-0 
4671,686 40 14,20 16,85 4d 3S-4j 3P 0 1-2 
4667,297 15 14,34 17,00 4d 3G-4pVJlH0 4-5 

4662,638 15 14,20 16,86 4d 3S-4pV 1D0 1-2 
4661,350 15 14,20 16,86 4d 3S-4j 1P 0 1-1 
4660,294 8 14,45 17,11 4d 3P-4j 3D0 0-1 
4649,266 10 14,20 16,86 4d 3S-4j 3D0 1-2 
4608,457 5 14,43 17,12 4d 3F-4j 1H0 4-5 
4597,942 5 14,43 17,13 4d 3D-4j 1F 0 2-::> 
4596,903 10 14,42 17,12 4d 3F-4j 3H0 3-4 
4555,922 100 8,23 10,95 4p apo_4s2 ap 2-2 
4541,Q32 25 15,23 17,96 5p 1P 0-1s 3D 1-2 
4540,335 '10 

4540,207 10 
4516,050 5 15;22 17,96 5p 3F0 -1s 3D 2-2 
4505,997 75 8,23 10,99 4p apo_4s2 ap 2-1 
4462,684 3 14,34 17,12 4d 3G-4j 1H0 4-5 
4444,823 3 14,34 17,13 4d 3P-4j 1po 2-3 
4380,76 2 14,65 17,48 4d 1D-6p 1P 0 2-1 
4378,430 8 15,12 17,95 5p 3D 0 -7s 3D 2-3 
4365,362 30 15,12 17,96 5p 3D 0 -7s 3D 2-2 
4292,469 30 15,07 17,95 5p 3D 0-7s 3D 3-::1 
4291,10 2 13,39 16,28 5s 3D-4piV5D0 3-;~ 

4285,239 '10 15,32 18,21 5p 1D 0-7s 3D 2-1 
4279,959 20 15,07 17,96 5p 3D 0 -7s 3D 3-2 
4276,044 30 15,32 18,22 5p 1D 0 -7s 1D 2-2 
4255,59 3 14,30 17,11 4d 3S-4j 1D0 1-2 
4243,35 2 15,23 18,15 5p lpo_6d ap 1-1 
4239,448 25 15,29 18,21 5p 3D 0 -7s 3D 1-'1 
4230,444 10 15,29 18,22 5p 3D 0-7s 1D 1-2 
4227,936 30 8,92 11,85 4p 1F0-4s21G 3-4 
4216,89 3 15,23 18,17 5p 1P0 -6d 3D 1-2 
4211,861 30 15,01 '17 ,95 4p" 1F0-7s 3D 3-;~ 

4179,512 30 15,25 18,22 5p 1F0 -7s 1D 3-2 
4176,11 5 14,99 17,95 4p" 1D 0 -7s 3D 2-;) 
4171,858 25 14,99 17,96 5p 3P0 -7s 3D 1-2 
4164,288 20 14,99 17,96 4p" 1D 0-7s 3D 2-2 
4162,296 8 15,23 18,21 5p 1P 0-7s 3D 1-1 
4161,155 30 14,98 17,95 5p 3F0-7s 3D 4-3 
4153,623 10 15,23 18,22 5p 1P0 -7s 1D 1-2 
4143,020 5 14,96 17,95 5p 3r-7s 3D 3-:-\ 
4141 ,296 20 15,22 18,21 5p 3F0-7s 3D 2-'1 
4132,62 3 15,22 18,22 5p 3F0-7s 1D 2-2 
4131,359 35 14,96 17,96 5p 3F0-7s 3D 3-2 
4068,090 5 15,12 18,17 5p 3D 0-6d 3F 2-3 
4065,009 3 15,12 18,17 5p 3D 0 -6d 3D 2-2 
4053,658 10 15,15 18,21 5p 3P0-7s 3D 0-1 
4043,751 35 14,89 17,95 5p 3P 0 -7s 3D 2 ') -.y 

4043,502 75 8,78 11,85 4p 3D0-4s2 1G 3-4 
4032,642 3 14,89 17,96 5p 3P0 -7s 3D 2-2 
4014,18 2 15,12 18,21 5p 3D 0 -7s 3D 2-1 
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4006,159 3 15,12 18,22 5p 3Da-1s 1D 2-2 
4003,470 2 15,07 18,16 5p 3Da-6d 3D 3-3 
3993,295 5 15,07 18,17 5p 3Da-6d 3F 3-4 
3987 ,021 3 15,32 18,43 5p 1D 0 -6d 1F 2-3 
3945,749 2 15,01 18,15 4p" 1F0 -6d 3P 3-2 
3945,570 5 15,29 18,43 5p 3Da-6d 3F 1-2 
3933,260 3 15,01 18,16 4p" 1r-6d 3D 3-3 
3923,438 3 15,01 18,17 4p" 1Fa-6d 3F 3-4 
3920,641 5 15,25 18,41 5p 1r-6d 1G 3-4 
3903,163 15 14,98 18,15 5p 3r-6d 3G 4-5 
3896,682 3 14,99 18,17 5p spa_6d 3D 1-2 
3892,913 5 14,99 18,17 4p" 1Da-6d ap 2-3 
3891 ,114 2 15,23 18,42 5p 1Pa-6d 1D 1-2 
3890,073 3 14,99 18,17 4p" 1D 0-6d an 2-2 
3884,523 5 15,22 18,41 5p 3F0-6d aG 2-3 
3884,120 10 14,96 18,15 5p 3Fa-6d aG 3-4 
3879,387 5 14,98 18,17 5p apa_6d ap 4-4 
3868,358 3 14,76 17,96 4p" 3F0-1s an 2-2 
3866,291 2 15,01 18,22 4p" 1Fa-1s 1D 3-2 
3864,121 5 14,96 18,17 5p 3r-6d 3F 3-3 
3850,03 2 14,99 18,21 5p 3P0-1s 3D 1-1 
3849,570 2 13,39 16,61 5s 3D-4p v 3D0 3-3 
3842,577 4 14,99 18,22 5p apa_1s 1D 1-2 
3836,150 4 14,99 18,22 4p" 1Da-1s 1D 2-2 
3826,908 5 14,89 18,13 5p 3P0 -6d 38 2-1 
3818,869 3 14,99 '18,24 5p apa_6d sp 1-0 
3797,832 5 14,89 18,15 5p apa_6d ap 2-2 
3786,261 5 14,89 18,16 5p 3P0-6d an 2-3 
3748,207 3 14,65 17,95 4p" 3Ga-1s 3D 3-3 
3738,637 3 14,65 17,96 4p"aGa-1s 3D 3-2 
3686,555 100 8,49 11,85 4p apa_4s2 lG 3-4 
3682,428 10 14,59 17,95 4p" 3Fa-1s an 4-3 
3602,227 2 14,52 17,96 4p" 3Da-1s 3D 2-2 
3548,742 3 14,46 17,95 4p" 3F0-7s 3D 3-3 
3384,948 3 14,70 18,36 4d 3F-5f spa 2-2 
3380,717 10 14,70 18,36 4d 3F-5f 3Ga 2-3 
3379,961 3 14,69 18,36 4d 1F-5f 1po 3-3 
3378,512 3 14,43 18,10 4d 3D-5f 3Da 2-3 
3377,706 5 14,43 18,10 4d 3D-5f ana 2-2 
3374,953 20 14,69 18,36 4d 1F-5f 1G0 3-4 
3373,594 15 14,43 18,10 4d 3D-5f 3F0 2-3 
3371,412 8 14,43 18,10 4d 3F-5f ape 4-4 
3370,457 30 14,43 18,10 4d 3F-5f aGo 4-5 
3366,560 5 14,42 18,10 4d 3F-5f ape 3-3 
3366,269 10 14,42 18,10 4d aF-5! ape 3-4 
3365,65 15 14,42 18,10 4d 3F-5f 3Ga 3-4 
3352,044 8 14,65 18,35 4d 1D-5f 1Da 2-2 
3349,463 5 14,39 18,09 4d aD-5/ ape 3-2 

3343,743 20 { 14,65 18,36 4d l.D-5flpe 2-3 
14,39 18,10 4d 3D-5fa.Da 3-3 

3339,084 3 14,65 18,36 4d 1D-5f aGa 2-3 
3338,937 3 14,39 18,10 4d afl-5/ a Fa 3-3 
3338,647 10 14,39 18,10 4d 3D-5t 3r 3-4 
3325,812 8 14,62 18,35 4d aD-5fl.Do 1-2 
3323,735 5 
:1317 ;140 5 14,62 18,36 4d 3.D-5f a Fe 1-2 
3316,279 20 14,34 18,09 4d 1G-5f1Ha 4-5 
3303,516 5 { 14,34 18,09 4d 3P-5f spa 2-1 

14,34 18,09 4d 3P-5f apo 1-2 
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3301,228 40 14,34 18,09 4d 3G-5j 3H0 4-5 
3300,885 20 14,60 18,35 4d 3G-5j aHo 3-4 
3300,644 10 14,34 18,09 4d 3P-5j 3P0 2-2 
3300,444 5 14,34 18,10 4d 3P-5j 1P0 1-1 
3297,199 10 14,34 18,10 4d 3P-5j ano 1-2 
3295,103 15 14,34 18,10 4d 3P-5j ano 2-3 
3294,336 3 14,34 18,10 4d 3P-5j 3D0 2-2 
3293,334 2 14,60 18,36 4d 3G-5j 3G0 3-3 
3292,124 10 14,34 18,10 4d 3G-5j aGo 4-4 
3290,422 50 { 14,33 18,09 4d 3G-5/ 3H0 5-6 

14,34 18,10 4d 3P-5j 3F0 2-3 
3281,696 10 14,33 18,10 4d 3G-5j 3G0 5-5 
3250,469 10 14,53 18,35 4d 1P-5j 1D 0 1-2 
3.238,83 5 14,98 18,80 5p ape_7d 3G 4-5 
3218,77 3 14,96 18,81 5p apo_7d ap 3-3 
3186 ,on 5 14,20 18,09 4d 3S-5/ 3P 0 1-0 
3185,729 2 13,39 17,28 5s 3D-6p ape 3-4 
3184,843 15 14,20 18,09 4d aS-5/ 3P 0 1-1 
3182,175 10 14,20 18,09 4d 3S-5/ 3P 0 1-2 
3179,793 5 14,45 18,35 4d 3P-5f3D0 0-1 
3177,965 3 14,89 18,79 5p 3P 0-7d as 2-1 
3166,56 5 14,89 18,80 5p apo_7d ap 2-2 
3162,03 3 14,89 18,81 5p 3P 0-7d 3D 2-3 
3158,64 5 13,65 17,57 5s 3D-6p 3F0 1-2 
3152,883 3 14,42 18,35 4d 3F-5j 3H0 3-4 
3151,049 10 13,39 17,32 5s 3D-6p 3D0 3-3 

3150,538 3 { 14,43 18,36 4d 3F-5j 3G0 4-3 
10,95 14,89 4s2 3P-5p apo 2-2 

2986,33 2 14,20 18,35 4d 3S-5j 1D0 1-2 
2945,368 2 11,02 15,23 4s2 3P-5p lpo 0-1 
2884,195:1 60 9,09 13,39 4p 1D 0-5s 3D 2-3 
2877 ,6996 40 9,12 13,43 4p 1P 0-5s 3D 1-2 
2857,746 5 9,09 13,43 4p 1D0 -5s 3D 2-2 
2848,72 2 14,42 18,77 4d 3F-6j ape 3-3 
2840,489 2 10,95 15,32 4s2 3P-5p 1D0 2-2 
2837 ,3685 50 9,06 13,43 4p 3D 0-5s 3D 1-2 
2830,31 2 14,39 18,77 4d 3D-6j 3D 0 3-3 
2810,80 3 14,61 19,02 4dlG-6jlW 4-5 
2799,69 2 14,60 19,02 4d 3G-6j 3H0 3-4 
2799,536 5 14,34 18,77 4d 3G-6j 3H0 4-5 
2797,44 2 14,34 18,77 4d 3P-6j 3P 0 2-2 
2797 ,26 2 14,34 18,77 4d 3P-6j 3D0 1-2 
2795,31 2 14,34 18,77 4d 3P-6j 3D0 2-3 
2791,798 10 14,33 18,77 4d 3G-6j 3H0 5-6 
2769,669::\ 50 8,92 13,39 4p lpe_5s 3D 3-3 
2745,2710 20 8,92 13,43 4p 1F0-5s 3D 3-2 
2739,7658 8 9,12 13,65 4p 1P0-5s 3D 1-1 
2737,3422 10 8,86 13,39 4p 3D0-5s 3D 2-3 
2731 ,93 2 10,59 15,12 4s2 1D-5p 3D0 2-2 
2721,6771 25 9,09 13,65 4p 1D 0-5s 3D 2-1 
2718,775 35 9,12 13,68 4p 1P 0-5s 1D 1-2 
2713,5079 50 8,86 13,43 4p aD0 -5saD 2-2 
2711,88 5 14,20 18,77 4d as-6j apo 1-2 
2703,184 30 9,06 13,65 4p 3D 0-5s 3D 1-1 
2700,963 30 9,09 13,68 4p 1D 0 -5s 1D 2-2 
2689,2998 50 8,78 13,39 4p 3D 0-5s 3D 3-3 
2676,08 2 10,59 15,22 4s21D-5p apo 2-2 
2666,2910 20 8,78 13,43 4p 3D"-5s 3D 3-2 
2648,60 3 8,87 13,55 4s2 3F-4p' 5D0 3-3 
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2620,6663 5 8,66 13,39 4p aF0 -5s an 2-3 
2614,41 8 8,64 13,38 4s2 aF-4p' sno 4-4 
2600,2711 20 8,92 13,68 4p 1F0-5s 1n 3-2 
2598,8125 20 8,66 13,43 4p apo_ss an 2-2 
2590,5290 15 8,86 13,65 4p an°-5s an 2-1 
2571,7563 10 8,86 13,68 4p an°-5s 1n 2-2 
2553,32 3 9,02 13,87 4s2 aF-4p' sco 2-3 
2544,8055 100 8,52 13,39 4p aF0-5s sn 4-3 
2529,3048 50 8,78 13,68 4p an°-5s 1n 3-2 
2526,5929 25 8,49 13,39 4p aF0-5s 3n 3-3 
2518,95 8 8,87 13,79 4s2 3F-4p' 5G0 3-4 
2506,2732 30 8,49 13,43 4p aF0-5s an 3-2 
2489,664 5 3,26 8,23 4s 1n-4p 3P0 2-2 
2485,794 20 8,66 13,65 4p ar-5s 3n 2-1 
2473,3339 20 8,42 13,43 4p 3P0-5s an 1-2 
2468,5006 5 8,66 13,68 4p 3F0-5s 1n 2-2 
2448,21 5 11,02 16,09 4s2 apo_4piV spo 0-1 
2443,32 6 9,12 14,20 4p 1P0-4d as 1-1 
2442,67 15 8,64 13,72 4s2 3F-4p' sco 4-5 
2428,92 8 9,09 14,20 4p 1n°-4d 3S 2-1 
2424,428 50 8,54 13,65 4p ap 0-5s an 0-1 
2414,84 5 10,95 16,09 4s2 3P-4piV spo 2-1 
2414,18 5 9,06 14,20 4p 3n°-4d as 1-1 

2403,3378 100 8,23 13,39 4p ap0-5s sn 2-3 
2400,1138 20 3,26 8,42 4s 1n-4p apo 2-1 
2384,9441 10 8,23 13,43 4p ap0-5s sn 2-2 
2384,80 5 8,49 13,68 4p ar-5s 1n 3-2 
2379,39 3 11,02 16,23 482 3P-4piV sno 0-2, 1 

2378,83 10 10,95 16,16 4s2 3P-4p"' apo 2-2 
2378,39 2 9,02 14,23 4s2 3F-4p' spo 2-1 
2376,29 50 9,12 14,34 4p lpo_4d ap 1-1 
2370,7474 20 8,42 13,65 4p ap0-5san 1-1 
2369,8897 100 3,26 8,49 4s 1n-4p ape 2-3 

2364,15 3 9,09 14,34 4p 1n°-4dap 2-2 
2362,68 2 9,09 14,34 4p 1n°-4d 3P 2-1 
2361,19 3 10,99 16,23 482 aP-4piV sno 1-2, 1 
2356,6410 10 2,98 8,23 4s 3n-4p apo 1-2 
2355,0141 15 8,42 13,68 4p 3P0-5s 1n 1-2 

2353,96 2 8,87 14,13 4s2 aF-4p' spo 3-3 
2348,74 15 9,06 14,34 4p an°-4d 3P 1-1 
2342,17 3 10,95 16,25 4s2 aP-4p"' lpo 2-3 
2339,7:-\ 3 9,09 1.4 ,39 4p 1n°-4d an 2-3 
2.336,17 20 9 1? ··- 14,43 4p 1P0 -4d an 1-2 

2323,01 8 9,09 14,43 4p 1n°-4d 3n 2-2 
2309,51 6 9,06 14,43 4p 3n°-4d an 1-2 
2299,47 7 9,06 14,45 4p an°-4d ap 1-0 
2294,3683 40 2,83 8,23 4s an-4p apo 2-2 
2290,998 15 9,12 14,53 4p 1P0-4d 1P 1-1 
2286,642 15 8,92 14,34 4p lpo_4d ap 3-2 
2278,33 7 9,09 14,53 4p 1n°-4d 1P 2-1 
2276,2582 35 2,98 8,42 4s 3n-4p 3P0 1-1 
2274,74 3 8,23 13,68 4p ap0-5s 1D 2-2 
2265,36 7 9,06 14,53 4p 3D0-4d lp 1-1 
2263,780 35 8,92 14,39 4p 1F0-4dan 3-3 
2263,212 8 8,86 14,34 4p 3n°-4d sp 2-1 
2254,975 6 9,12 14,62 4p 1P0-4d an 1-1 
2253,00 2 10,59 16,09 4s2 tn-4piV spo 2-1 
2251,84 2 9,09 14,60 4p 1n°-4d 3G 2-3 
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2248,960 25 8,92 14,43 4p 1P0 -4d ap 3-4 
2247,002 75 2,72 8,23 4s aD-4p apo 3-2 
2243 ,'10 6 9,12 14,65 4p 1P 0-4d 1D 1-2 
2242,6183 50 3,26 8,78 4s 1D-4p ano 2-3 
2242,14 6 8,86 14,39 4p an°-4d 3D 2-3 
2231,571 30 8,78 14,34 4p ano-4d ap 3-2 
2230,948 30 9,09 14,65 4p 1D0 -4d 1D 2-2 
2230,40 10 8,78 14,34 4p an°-4d ac 3-4 
2230,087 30 9,06 14,62 4p an°-4d an 1-1 
2229,850 30 8,83 14,42 4p an°-4d ap 2-3 
2228,8700 40 2,98 8,54 4s aD-4p 3P 0 1-0 
2226,773 40 8,86 14,43 4p an°-4d an 2-2 
2224,701 15 9,12 14,70 4p lpo_4d ap 1-2 
2221,65 2 10,59 1~ ,16 4s2 lfl-4p"' apo 2-2 
2218,504 25 9,06 14,65 4p aD 0-4d 1D 1-2 
2218,1082 50 2,83 8,42 4s aD-4p apo 2-1 
2215,100 35 9,09 14,69 4p 1D0 -4d 1P 2-3 
2212,741 10 9,09 14,70 4p 1D0 -4d ap 2-2 
2210,2684 60 3,26 8,86 4s 1D-4p ano 2-2 
2209,795 30 8,78 14,39 4p an°-4d an 3-3 
2200,498 25 9,06 14,70 4p aD 0 -4d ap 1-2 
2195,674 25 8,78 14,43 4p an°-4d ap 3-4 
2192,2678 75 2,83 8,49 4s aD-4p apo 2-3 

{ 3,26 8,92 4s 1D-4p 1P0 2-3 
2189,6323 50 8,64 14,30 4s2 aP-4p" aco 4-4 

10,59 16,25 4s2 1D-4v"' 1P 0 2-3 
2189,36 3 8,54 14,20 4p apo_4~/ as 0-1 
2182,85 6 8,66 14,34 4p apo_4d ap 2-1 
2181,41 4 8,92 14,60 4p 1r-4d 3G 3-3 
2180,74 10 8,64 14,33 4s2 3P-4p" 3G0 4-5 
2179,399 60 2,98 8,66 4s 3D-4p 3P0 1-2 
2174,968 35 8,92 14,61 4p 1P0-4d 1G 3-4 
2161,314 20 8,86 14,60 4p 3D0-4d 3G ') " ~-,) 

2151,801 25 8,66 14,42 4d 3F0 -4d 3F 2 •) -.., 
2148,9838 60 2,72 8,49 4s 3D-4TJ ape 3-3 
2146,91 8 8,92 14,69 4p 1r-4d 1P 3-~l 
2145,48 15 8,42 14,20 4p ap 0-4d as 1-1 

2144,70 2 { 8,92 14,70 4p 1r-4d ap :~-2 
8,87 14,65 4s2 aP-4p" aco 3-3 

2135,9815 75 2,72 8,52 4s aD-4p 3P0 3-4 
2134,3413 35 { 8,52 14,33 4p apo_f!d 3G 4-5 

3,26 9,06 4s 1D-4p 3D0 2-1 
2131,23 2 8,78 14,60 4p 3D0-4d 3G 3-3 
2130,08 8 8,52 14,34 4p 3P0 -4d 3G 4-4 
2126,0449 50 2,83 8,66 4s 3D-f1p 3Fe 2-2 
2125,24 4 8,86 14,70 4p 3D0 -4d 3P 2-2 
2125,098 8 8,78 14,61 4p 3D0-4d 1G 3-4 
2122,9793 50 3,26 9,09 4s 1D-4p 1D0 2-2 
2118,38 2 8,49 14,34 4p apo_4cl ap 3-2 
2117,300 35 8,49 14,34 4p 3P0-4d 3G 3-4 
2112,1001 30 3,26 9,12 4s 1D-4p 1P 0 2-1 
211'1 ,30 6 8,52 14,39 4p 3P 0-4d an 4-3 
2106,39 2 8,87 14,75 4s2 3P-4p" 1G0 3-4 
2104,7971 40 2,98 8,86 4s aD-4p 3D0 1-2 
2098,72 2 8,49 14,39 4p aF0 -4d 3D 3-3 
2098,386 15 8,52 14,43 4p 3r-4d aF 4-4 
2094,77 2 8,42 14,34 4p apo_4d ap 1-2 
2093,606 10 8,42 14,34 4p apo_4d ap 1-1 
2087,930 35 { 8,49 14,42 4p ar-4d 3P 3-3 

8,66 14,60 4p ap0-4d 3G 2-3 
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2085,295 8 2,72 8,66 4s aD-4p apo 3-2 
2084,33 2 8,64 'l4 ,59 4s2 aF-4p" apo 4-4 
2082,92 2 2,83 8,78 4s aD-4p ana 2-3 
2080,03 2 8,66 14,62 4p apa_4d 3D 2-1 
2078,646 40 8,23 '14,20 4p apa_4d as 2-1 
2069,92 2 8,66 14,65 4p apo_4d 1D 2-2 
2066,2.5 8 8,54 14,53 4p apo_4d lp 0-1 
2062,41 10 8,42 14,4::l 4p apa_4d an 1-2 
2054,9795 50 2,83 8,86 4s 3D-4p 31J 0 2-2 
2054,43 6 8,42 14,45 4p apa_4d 3p 1-0 
2054,27 4 8,G6 14,70 4p apa_4d ap 2-2 
2047,65 8 9,12 15,18 4p lpa_4d lS 1-0 
2043,8031 60 2,72 8,78 4s 3D-4p anc 3-3 
2037,1269 30 2,83 8,92 4s aD-4p 1F 0 2-:{. 
2035,8539 30 2,98 9,06 4s aD-4p 3Dc 1-1 
2031,023 1.'i 8,23 14 ,:i4 4p apa_4d ap 2 •)· 

-~ 

2025,4902 8 2,98 9,U9 4s 3D-4p 1D0 1-2 
2016,885 8 2,72 8,86 4s aD-4p 3Da 3-2 
2015,576 5 2,98 9,12 4s 3D-4p 1P 0 1-1 
2012,96 15 8,23 14,39 4p apa_4d 31J• 2-3 
1999,7000 60 2,72 8,92 4s 3n-4p lpc 3-3 
1989,2116 30 2.83 9,06 4s 3D-~p 3IY 2-1 
1979,3124 .')0 2,83 9,09 4s aD-4p 1nc 2-2. 
1977,02 1.'i 9,02 15,29 4s2 aF-5p 31J' 2-1 
1970,489 15 2,83 9,12 4s aD-4p 1F' 2-1 
1967 ,99 2 8,2::1 -14,33 4p apc_4d lp 2-1 
1957,51 20 8,64 14,98 4s2 aF-5p apo 4-4 
1952,56 5 8,87 1.1 ,22 4s2 aF-5p ape 3-2 
1946,49 10 8,G4 15,01 4s2 aF--4p" Ipc 4-a 
1944.586 2.'i 2,72 9,09 4s 3D-~p 1D' 3-2 

{ 8,64 15,07 4s2 3F-5p SJ)c 4 ') 1929,74 2;) -v 

10,59 17,01 4s2 1D-4p V lp'· 2-1 
1922 '13 ,) 8,87 1.'i ,:12 4s2 aJ?-5p lflo 3-2 
1920,665 5 8,23 14,fi\) 4p apc_4d lp 2-3 
1807 ,84. l.'i 11,02 17 ,8H 4s2 ap_~PIV 3.c 0-1 
1800,9.') 2 8,64 1;; ,5:~ .'Js2 aF-4p"' anc 4-3 
n9o,6s ;) 9,02 15,();} 4s2 3F-4.p"' ape 2-2 
17.'i3,27 1 ;) { 8,87 15,9~ 4s2 ap--qp"' apo 3-2 

9,02 16,09 4s2 3F-4.piV 5pc 2-1 
1744,50 20 { 8,87 '15,97 4s2 ap_~PIV 5pc 3-2 

10,99 18,09 4s2 aP-5j ape 1-2 
1736,.')4 10 8,87 16,01 4s2 3J?-4piV 5pc 3-3 
1734,21 ;) 9,02 16.16 4s2 3J?-4p"' apo 2-2 
1717,72 15 9,02 16,23 4.s2 3J?-4piV sno 2-2, 1 
1699,09 30 { 8,64 15,94 4s2 aF-4p"' apo 4-3 

8,87 16,Hi 4s2 aF-4p"' ape 3-2 

1683 '15 40 { 8,64 ·16 ,OJ 4s2 3F-4piV spo 4-3 
8,87 1 f) ,23 4s2 aF-4piV snc 3-2, 1 

1672,77 10 8,87 1H,28 482 aF-4prv snc 3-3 
1663,0017 30 9,12 16,58 4p 1Pa-6s 3D 1-2 
1660,0009 20 9,09 16 ,;)() 4p 1Da-6s an 2-3 
1656,3216 20 9,09 Hi ,!'8 4p 1Da-6s an 2-2 
1649,4573 25 9,06 16,::8 4p 3D 0 -6s 3D 1-2 
1636,61 10 9,02 t6,:i9 4s2 ap_~p V apo 2-2 
1630,27 25 8,64 16,2;) 4s2 aF-4p"' Ipo 4-3 
1623,17 30 8,64 16,28 4s2 ap -lrpiV ·snc 4-3 
1622,44 40 9,02 16,66 4s2 3J?--4p V ape 2-1 
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1621,4256 60 8,92 16,56 4p 1Pe-6s 3D 3-3 
1617,9151 20 8,92 16,58 4p 1Pe-6s 3D 3-2 
1611,1180 10 9,12 16,82 4p 1Pe-6s 3D 1-1 
1610,2964 15 8,86 16,56 4p 3D 0-6s 3D 2-3 
1608,6396 25 9,12 16,83 4p 1P 0-6s 1D 1-2 
1606,8338 40 8,86 16,58 4p 3D 0-6s 3D 2-2 
1605,274 30 8,87 16,59 4s2 3P-4p V apo 3-2 
1604,8474 20 9,09 16,82 4p 1D 0-6s 3D 2-1 

1602,3882 40 9,09 16,83 4p 1D 0-6s 1D 2-2 
1602,250 15 9,02 16,75 4s2 aP-4pv ane 2-1 
1598,4024 40 9,06 16,82 4p 3De-6s 3D 1-1 
1593,5557 60 8,78 16,56 4p 3D 0-6s 3D 3-3 
1590,1646 40 8,78 16,58 4p 3De-6saD 3-2 

1583,683 50 8,87 16,70 4s2 aP-4p Vane 3-2 
1582,849 10 9,12 16,96 4p lpe_5d 3p 1-1 
1581,991 40 8,87 16,71 4s2 3P-4p' apo 3-4 
1580,628 30 9,02 16,86 4s2 aP-4/ ano 2-~l 
1580,025 15 9,02 16,86 4s2 3P-4/ 3D 0 2-2 

1579,492 30 9,02 16,87 4s2 3P-4f apo 2-:3 
1575,349 5 9,12 16,99 4p 1P0 -5d 3D 1-2 
1570,568 3 9,06 16,96 4p 3D 0 -5d 3P 1-1 
1570,035 2 9,09 16,99. 4p 1De-5d 3P 2-:~ 
1569,426 10 9,02 16,92 4s2 3P-4p' ape 2-:~ 

1569";2123 10 8,66 16,56 4p 3Pe-6s 3D 2-:3 
1566,4151 40 8,92 16,83 4p 1r-6s 1D :~-2 
1565,9240 40 8,66 16,58 4p 3P0-6s 3D 2-2 
1563,189 5 9,06 16,99 4p 3De-5d 3D 1-2 
1558,3446 30 8,86 16,82 4p 3D 0-6s 3D 2-1 

1557 ,583 20 8,87 16,83 4s2 aP-4p' sne 3-~~ 

1555,698 50 8,64 16,61 4s2 aP-4p v sno 4-3 
1555,134 40 8,87 16,84 4s2 3P-4p' ace 3-4 
1553,893 25 9,02 16,99 4s2 3P-4p' 3G0 2-3 
1552,641 50 8,64 16,63 4s2 3P-4p' 3G0 4-5 

1551,379 30 8,87 16,86 4s2 aP-4/ ana 3-3 
1550,644 30 9,02 17,01 4s2 3P-4p V 1pe 2-1 
1550,292 3 8,87 16,87 4s2 3P-4f apo 3-3 
1547,950 10 8,87 16,88 4s2 3P-4f ape :3-4 
1544,674 40 8,87 16,89 4s2 aP-4/ aco :~-4 

1541,7031 75 8,52 16,56 4p 3P0-6s an 11-:-1 
1540,589 30 8,87 16,92 4s2 3P-4p' ape 3-3 
1540,3889 30 8,78 16,83 4p 3D 0 -6s 1D 3-2 
1540,231 20 9,02 17,07 4s2 3P-4p' apo 2-2 
1538,488 10 { 8,92 16,97 4p 1Pe-5d 3D :-l-3 

9,12 17,18 4p 1P 0-5d 1P 1-1 

t537 ,560 50 8,64 16,71 4s2 3P-4p' apo 4-4 
1535,515 15 8,92 16,99 4p 1P0-5d 3P :3-4 
1535,0024 25 8,49 16,56 4p 3Pe-6s 3D :3-:~ 
1533,976 25 9,02 17,10 4s2 3P-4p' ano 2-1 
1532,124 30 8,87 16,96 4s2 3P~4p' ano 3-2 

{ 8,49 16,58 4p ape_6s 3D :-l-2 
1531,8557 50 9,02 17,11 4s2 3P-4j lDe 2-2 

8,86 16,96 4p 3D0-5d 3P 2-1 
1528,782 2 9,02 17,13 4s2 3P-4j lpo 2-:-l 
1527,801 5 9,02 17,13 4s2 aP-4/ apo 2-2 
1526,969 5 9,06 17,18 4p 3D 0 -5d 1P 1-1 
1525,794 30 9,02 17,14 4s2 BP-4! aco 2-:~ 
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{ 8,87 16,99 4s2 3P-4p' aGo 3-3 
1525,653 10 9,09 17,22 4p 1D 0 -5d 3D 2-1 

9,12 17,25 4p lpo_5d sp 1-2 
1524,857 20 8,86 16,99 4p 3D0-5d 3D 2-2 
1523,740 10 9,09 17,23 4p 1D0-5d 1D 2-2 
1522,575 15 9,02 17,16 4s2 SP-4p VI apo 2-3 
1520,543 20 9,09 17,25 4p 1D0-5d 1P 2-3 

1519,8370 60 { 8,66 16,82 4p 3F"-6s 3D 2-1 
9,06 17,22 4p 3D0-5d 3D 1-1 

1519,4917 50 8,42 16,58 4p 3P 0-6s 3D 1-2 
1517,930 10 9,06 17,23 4p 3D0-5d 1D 1-2 
1517,6312 20 8,66 16,83 4p ar-6s 1D 2-2 
1517,162 10 8,78 16,95 4p an°-5d ap 3-2 
1516,902 5 8,78 16,96 4p 3D 0 -5d 3G 3-4 
1514,492 50 8,64 16,83 4s2 aP-4p' sno 4-3 
1514,238 10 9,06 17,25 4p an°-5d 3P 1-2 
1513,360 20 8,78 16,97 4p 3D 0 -5d 3D 3-3 
1512,457 20 8,87 17,07 4s2 3P-4p' apo 3-2 
1512,174 20 8,64 16,84 4s2 3P-4p' 3Gc 4-4 
1510,502 35 8,78 16,99 4p 3D 0-5d 3P 3-4 
1508,627 30 8,64 16,86 4s2 3 P -4! 3D 0 4-3 
1508,175 25 9,02 17,24 4s2 3P-4p VI apo 2-2 
1505,848 5 8,87 17,10 4s2 3P-4p VI spP 3-4 

1505,384 20 8,64 16,88 4s2 3P-4j spo 4-4 
1504,755 25 8,64 16,88 4s2 3P-4j 3G0 4-5 
1503,368 15 9,02 17,26 4s2 3P-6p apo 2-1 
1501,333 10 9,02 17,27 4s2 3P-6p spo 2-3 
1499,510 10 8,87 17,14 4s2 3P-4j 1G0 3-4 

1498,566 3 8,87 17,14 4s2 3P-4j 3G0 3-3 
1496,6860 35 8,54 16,82 4p 3P0 -6s 3D 0-1 
1495,426 25 8,87 17,16 4s2 3P-4p VI apo 3-3 
1494,658 5 8,66 16,96 4p 3F"-5d 3P 2-1 
1493,359 25 8,92 17,22 4p 1F"-5d 1G 3-4 

1492,837 30 9,02 17,32 4s2 3P-6p 3D" 2-2 
1492,684 10 9,12 17,43 4p 1P 0-5d 1S 1-0 
1492,149 10 9,02 17,32 4s2 3P-6p ano 2-3 

1488,6373 75 { 8,23 16,56 4p 3P0 -6s 3D 2-3 
8,66 16,99 4p aP-5d 3P 2-3 

1485,6777 40 { 8,23 16,58 4p 3P0 -6s 3D 2-2 
8,49 16,83 4p 3P0-6s 1D 3-2 

1485,318 20 8,86 17,21 4p 3D0-5d 3G 2-3 
1481,541 20 8,87 17,24 4s2 3P-4p VI spo 3-2 
1478,230 2 8,86 17,25 4p 3D 0-5d 3P 2-2 
1475,846 30 9,02 17,42 4s2 3P-4piV 1o 2-1 
1474,934 20 8,87 17,27 4s2 aP-6p ape 3-3 

1473,9788 25 8,42 16,83 4p ap 0 -6s 1D 1-2 
1473,531 15 8,87 17,28 4s2 3P-6p ape 3-4 
1472,399 20 0,00 8,42 3d10 1S-4p ape 0-1 
1470,697 40 8,52 16,95 4p 3FP-5d aG 4-5 
1469,691 15 8,78 17,22 4p 3D0 -5d 1G 3-4 
1466,751 5 8,87 17,32 4s2 3P-6p 3D0 3-2 
1466,519 10 8,52 16,97 4p apP-5d 3D 4-3 
'1466,067 20 8,87 17,32 4s2 3P-6p ano 3-3 
1465,542 15 8,64 17,10 4s2 3P-4p VI apo 4-4 

1463,771 50 { 8,49 16,96 4p ap0-5d aG 3-4 
8,52 16,99 4p apo-5d ap 4-4 

1461,556 1!) 8,42 16,90 4p 8P0-5d 3S 1-1 
1459,412 25 9,02 17,51 4s2 BP-6p 3D" 2-1 
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1458,004 30 8,49 16,99 4p apo_5d ap 3-3 
1457,175 10 8,49 16,99 4p 3F0-5d 3D ~{-2 

1455,655 3 8,64 17,16 482 aF-4p VI spo 4-3 
1452,291 20 8,42 16,96 4p apo_5d ap 1-1 
1450,307 25 8,66 17,21 4p aF0-5d ac 2-3 
1449,05!) 20 9,02 17,57 4s2 aF-6p spo 2-2 
1445,982 20 8,42 17,00 4p ap0 -5d an 1-2 
1444,1305 2 8,23 16,82 4p 3P0-6s 3D 2-1 
1443,541 10 8,66 17,25 4p apo_5d sp 2-2 
1442,1389 15 8,23 16,83 4p ap 0-6s 1D 2-2 
4436,233 15 8,64 17,27 4s2 aF-6p spo 4-3 
1435,312 10 8,87 17,51 4s2 3F-6p lpo 3-3 
1134,916 25 8,64 17,28 4s2 3F-6p apo 4-4 
1434,758 15 8,42 17,06 4p apo_5d ap 1-0 
1433,837 10 8,54 17,18 4p spo_5d lp 0-1 
1430,243 40 8,23 16,90 4p 3P 0-5d as 2-1 
1428,366 15 8,87 17,55 4s2 3F-6p lflo :~-2 
1427,835 20 8,64 17,32 4s2 sF-6p sno 4-3 

1427,589 10 8,54 17,22 4p apo_5d 3D 0-1 
1421,760 25 8,23 16,95 4p spo_5d sp 2-2 
1421,382 5 8,23 16,96 4p 3po_5d ap 2-1 
1419,742 2 8,49 17,22 4p apo_5d 1G 3-4 
1418,423 25 8,23 16,97. 4p 3P 0-5d 3D 2-3 
1414,897 10 8,42 17,18 4p 3P 0-5d 1P 1-1 
1408,811 2 8,42 17,22 4p 3P0-5d 3D 1-1 
1407,160 15 8,42 17,23 4p 3P0-5d 1D 1-2 
1402,776 15 9,12 17,96 4p 1P 0-7s 3D 1-2 
1399,355 3 9,09 17,95 4p 1D 0 -7s 3D 2-3 
1398,636 10 8,64 17,51 4s2 3F-6p lpo 4-3 
1393,126 10 9,06 17,96 4p 3D 0-7saD 1-2 
1375,520 3 8,23 17,27 4p apo_5d lp 2-3 
1371,840 20 8,92 17,95 4p 1F0 -7s 3D 3-3 
1370,558 2 8,92 17,96 4p 1F0-7s an 3-2 

1367,952 25 0,00 9,06 3dlo 1S-4p ano 0-1 
1363,501 5 9,12 18,22 4p 1P0-7s 1D 1-2 
1362,598 20 8,86 17,96 4p 3D0 -7s 3D 2-2 
1359,935 5 9,09 18,21 4p 1D0 -7s an 2-1 
1359,010 20 9,09 18,22 4p 1D0 -7s 1D 2-2 
1358,764 30 0,00 9,12 3dl0 1S-4p lpo 0-1 
1355,304 15 9,06 18,21 4p 3D0 -7s 3D 1-1 
1351,837 25 8,78 17,95 4p ano.::....7s an 3-3 
1350,592 15 8,78 17,96 4p ano-7s 3D 3-2 
1340,909 3 8,92 18,16 4p lpo_6d 3D 3-3 
1339,769 5 8,92 18,17 4p 1r-6d ap 3-4 
1334,556 2 8,86 18,15 4p 3D 0 -6d 3P 2-1 
1333,054 20 1 8,92 18,22 4p 1F0-7s 1D 3-2 

l 8,66 17,96 4p ar-7s 3D 2-2 
1332,222 5 8,86 18,17 4p an°-6d 3F 2-3 
1328,416 5 9,09 18,43 4p 1D 0-6d 1F 2-3 
1326,394 10 8,86 18,21 4p 3D 0-7s an 2-1 
1325,511 3 8,86 18,22 4p 3D0 -7s 1D 2-2 
1323,811 6 9,06 18,43 4p 3D0 -6d 3F 1-2 
1323,187 3 8,78 18,15 4p 3D 0-6d 3P 3-2 
1322,627 6 9,12 18,50 4p 1 P 0 -6d 1 8 1-0 
1321,788 5 8,78 18,16 4p an°-6d 3D 3-3 
1320,687 10 8,78 18,17 4p 3D 0 -6d 3F 3-4 
1314,335 30 8,52 17,95 4p 3F0-7s an 4-3 
1314,147 15 8,78 18,22 4p 3D0 -7s 1D 3-2 
1309,463 15 8,49 17,95 4p 3r-7s an :3-3 
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1308,296 30 8,49 17,96 4p 3F 0-7s 3D 3-2 
1305,554 5 8,92 18,41 4p 1F0-6d 1G 3-4 
1303,979 2 8,66 18,17 4p apo_6d 3p 2-3 
1303,656 2 8,66 18,17 4p 3pD-6d 3D 2-2 
1299,267 10 8,42 17,96 4p 3P 0 -7s 3D 1-2 
1298,394 15 8,66 18,21 4p 3F0-7s 3D 2-1 
1297,549 2 8,66 18,22 4p 3F0-7s 1D 2-2 
1287 ,464 15 8,52 18,15 4p 3r-6d 3G 4-5 
1284,868 8 8,52 18,17 4p 3r-6d 3F 4-4 
1282,450 15 8,49 18,15 4p 3F0 -6d 3G 3-4 
1281,458 8 8,54 18,22 4p 3P 0-7s 3D 0-1 
1281,098 3 8,49 18,16 4p 3F0 -6d 3D 3-3 
1280,265 5 8,49 18,17 4p 3po_6d 3p 3-3 
1275,570 30 8,23 17,95 4p 3P 0-7s 3D 2-3 
1274,463 3 8,23 17,96 4p 3P 0-7s 3D 2-2 
1274,069 3 8,49 18,22 4p 3F0-7s 1D 3-2 
1273,704 2 8,42 18,15 4p 3po_6d 3p 1-1 
1272,036 8 8,66 18,41 4p 3F0 -6d 3G 2-3 
1271 ,326 2 8,42 18,17 4p 3P 0-6d 3D 1-2 
1266,308 10 8,42 18,21 4p 3P 0-7s 3D 1-1 
1265,504 15 8,42 18,22 4p 3P 0 -7s 1D 1-2 
1262,928 3 8,42 18,24 4p apo_6d 3p 1-0 
1253,179 5 8,23 18,13 4p 3P 0 -6d 3S 2-1 
1250,045 10 8,23 18,15 4p 3po_6d ap 2-2 
1248,790 5 8,23 18,16 4p 3P 0 -6d 3D 2-3 

1241,961 2 8,23 18.22 4p 3P 0 -7s 1D 2-2 
1201,626 2 8,49 18,80 4p 3r-7d 3G 3-4 
1192,261 2 8,66 19,06 4p 3F0 -7d 3G 2-3 
1185,899 2 8,23 18,69 4p 3P 0 -8s 3D 2-3 
1162,610 3 2,72 13,38 4s 3D-4p' 5D 0 3-4 

1157,871 8 2,98 13,68 4s 3D-4p' 5D 0 1-2 
1157,021 5 2,83 13,55 4s 3D-4p' 5D 0 2-3 
1147,762 8 2,98 13,78 4.s 3D-4p' 5D 0 1-1 
1144,8.53 30 2,72 13,55 4s 3D-4p' 5D 0 3-3 
1142,642 20 2,83 13,68 4s 3D-4p' 5D 0 2-2 
1123,226 5 2,83 13,87 4s 3D-4p' 5G0 2-3 
1119,945 15 2,72 13,79 4s 3D-4p' 5G0 3-4 
1112,407 5 
1106,446 3 3,26 14,46 4s 1D-4p 11 3F0 2-3 
1105,182 5 2,98 14,19 4s 3D-4p' 5F 0 1-2 
1097,049 25 2,83 14,'13 4s 3D-4p' 5F 0 2-3 
1094,401 30 2,72 14,05 4s 3D-4p' 5F0 3-4 
109'1,288 5 2,83 14,19 4s 3D-4p' 5F 0 2-2 
1089,236 3 3,2G 14,64 4s 1D-4p 11 3D0 2-1 
1088,393 20 3,26 14,65 4s 1D-4p 11 3G0 2-3 

1086,110 5 2,72 14,13 4s 3D-4p' 5F0 3-3 
1073,738 30 1,98 14,52 4s 3D-4p 11 3D0 1-2 
1070,308 15 2,72 14,30 4s 3D-4p II 3G0 3-4 
1069,193 50 2.83 14,43 4s 3D-4p 11 3D0 2-3 
1066,133 20 2,83 14.'16 4s 3D-4p 11 3F0 2-3 

1065,7822 20 3,26 14,89 4s 1D-5p 3P 0 2-2 
1063,003 60 2,98 14,64 4s 3D-4p 11 3D0 1-1 
1060.630 60 2,8:1 14,52 4s 3D-4p II 3D0 2-2 
1059,0960 60 3,2fi 14,96 4s 1D-5p 3F 0 2-3 
1058,796 40 2,72 14,43 4s 3D-4p 11 3D 0 3-3 

1056,9545 60 3,26 14,99 4s 1D-4p 11 1D0 2-2 
105.5 ,79S 40 2,72 14,46 4s 3D-4p II 3 po 3-3 
10.54,6903 60 3,26 15,01 4s 1D-4p 111F0 2-3 
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1052,170 20 2,98 14,76 4s aD-4p" apg 1-2 
1050,399 10 2,72 14,52 4s aD-4p" ana 3-2 
1050,153 10 2,83 14,64 4s aD-4p" a no 2-1 
1049,7556 50 3,26 15,07 4s 1D-5p ano 2-3 
1049,363 20 2,83 14,65 4s aD-4p" aco 2-3 
1044,7434 80 3,26 15,12 4s 1D-5p ano 2-2 
1044,516 80 2,72 14,59 4s aD-4p" ape 3-4 
1039,569 60 2,83 14,76 4s aD-4p" apo 2-2 
1039,345 60 2,72 14,65 4s aD-4p" aco 3-3 
1036,4695 60 3,26 15,22 4s 1D-5p apo 2-2 
1035,1631 8 3,26 15,23 4s 1D-5p 1P 0 2-1 
1033,5679 10 3,26 15,25 4s 1D-5p lpo 2-3 
1031,7661 8 2,98 14,99 4s aD-5p apo 1-1 
1030,261 20 2,72 14,75 4s aD-4p" 1G0 3-4 
1029,747 10 2,72 14,76 4s aD-4p" apo 3-2 
1028,3281 25 2,83 14,89 4s aD-5p apo 2-2 
1027,8312 50 3,26 15,32 4s 1D-5p 1D0 2-2 
1022,1021 5 2,83 14,96 4s aD-5p apo 2-3 
1020,1075 15 2,83 14,99 4s aD-4p" 1D0 2-2 
1019,6545 15 2,83 14,99 4s aD-5p apo 2-1 
1018,7075 50 2,72 14,89 4s aD-5p apo 3-2 
1018,0643 15 { 2,83 15,01 4s aD-4p" 1 F" 2-3 

2,98 15,15 4s aD-5p apo 1-0 
1012,6834 3 2,98 15,22 4s aD-5p apo 1-2 
1012,5972 25 2,72 14,96 4s aD-5p apo 3-3 
1011,4362 2 2,98 15,23 4s aD-5p 1P 0 1-1 
1010,6395 3 2,72 14,99 4s aD-4p" 1D0 3-2 
1010,453 10 3,26 15,53 4s 1D-4p"' a no 2-3 
1010,267 30 3,26 15,53 4s 1D-4p"' a no 2-2 
1008,7284 30 { 2,83 15,12 4s aD-5p ana 2-2 

3,26 15,55 4s 1D-4p"' 1P 0 2-1 
1008,5692 30 2,72 15,01 4s aD-4p" 1F0 3-3 
1004,0557 30 2,72 15,07 4s aD-5p a no 3-3 
1001,0130 8 2,,83 15,22 4s 3D-5p 3 F0 2-2 
999,7944 5 2,83 15,23 4s aD-5p 1P 0 2-1 
998,3063 8 2,83 15,25 4s aD-5p 1F 0 2-3 
992,9533 25 2,83 15,32 4s aD-5p 1D0 2-2 
989,2368 8 2,72 15,25 4s aD-5p 1F 0 3-3 
987,656 10 2,98 15,53 4s aD-4p"' ano 1-2 
984,530 10 2,98 15,57 4s aD-4p"' ano 1-1 
979,418 5 3,26 15,91 4s 1D-4piV sso 2-2 
977,567 25 3,26 15,94 4s 1D-4p"' apo 2-3 
976,708 10 2,83 15,53 4s aD-4p"' ano 2-3 
976,540 10 2,83 15,53 4s aD-4p"' ano 2-2 
974,759 20 a.26 15,97 4s 1D-4piV spo 2-2 
973,508 2 2,83 15,57 4s aD-4p'" ano 2-1 
972,263 2 3,26 16,01 4s 1D-4piV spo 2-3 
968,037 25 2,72 15,53 4s aD-4p"' ano 3-3 
966,231 3 3,26 16,09 4s 1D-4piV spo 2-1 
960,409 20 3,26 16,16 4s 1D-4p"' apo 2-2 
958,149 40 { 3,26 16,20 4s 1D-4p"' 1D0 2-2 

2,98 15,91 4s aD-4piV sso 1-2 
956,286 25 2,98 15,94 4s aD-4p"' apo 1-2 
955,321 5 3,26 16,23 4s 1D-4p1V 6D"~ 2-2, 1 
954,378 20 3,26 16,25 4s 1D-4p"' 1P 0 2-3 
951,413 5 
947,700 2 2,83 15,91 4s an-4prv sso 2-2 
945,976 50 2,83 15,94 4s aD-4p"' aFo 2-3 
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945,S60 40 2,S3 15,94 4s 3fl-4p"' a Fe 2-2 
945,524 60 2,9S 16,09 4s 3D-4piV spo 1-1 

943,328 60 2,83 15,97 4s 3fl-4piV spo 2-2 
939,522 10 2,72 15,91 4s 3D-4piV sso 3-2 
937,814 5 2,72 15,94 4s 3D-4p"' 3F0 3-3 
935,S92 60 2,72 15,97 4s 3D-4p"' 3F0 3-4 
935,35 20 2,S3 16,09 4s 3D-4piV spo 2-1 

935,25 40 2,72 15,97 4s 3D-4piV spa 3-2 
935,074 60 2,9S 16,23 4s 3D-4piV sno 1-') 1 ~. 

932,940 60 2,72 16,01 4s 3fl-4piV spe 3-3 
929,897 5 2,S3 16,16 4s 3D-4p"' ape 2-2 
929,732 2 3,26 16,59 4s 1D-4p V apo 2-2 

925,125 30 { 2,S3 16,23 4s aD-4piV sno 2-2, 1 
3,26 16,66 4s 1D-4p V apo 2-1 

924,239 50 2,S3 16,25 4s 3D-4p"' 1F0 2-3 
922,411 20 3,26 16,70 4s 1D-4pv 3D" 2-2 
922,017 60 2,72 16,16 4s 3D-4p"' 3P 0 3-2 
917,303 20 2,72 16,23 4s 3fl-4piV 5Dc 3-2 

914,209 so 2,72 16,2S 4s 3D-4p1 V 5fl0 3-3 
912,414 3 3,26 16,84 4s 1D-4/ ape 2-1 
910,518 15 2,9S 16,59 4s 3fl-4pv apo 1-2 
906,109 40 2,98 16,66 4s 3fl-4p V apo 1-1 
901 ,071 60 2,83 16,59 4s 3fl-4pv apo 2-2 

S99,791 50 { 2,98 16,75 4s 3D-4p v 3D0 1-J 
2,S3 16,61 4s 3D-4p v 3Do 2-3 

S97 ,790 15 3,26 17,07 4s 1D-4p' 3Fe 2-2 
896,970 40 2,9S 16,80 4s 3D-4p V apo 1-0 
S96,753 60 2,S3 16,66 4s 3D-4p V apo 2-1 
894,226 40 2,S3 16,70 4s 3D-4p v 3D 0 2-2 

893,674 so 2,72 16,59 4s 3D-4p V apo 3-2 
S92 ,411 50 2,72 16,61 4s 3D-4p v 3D 0 3-3 
890,567 60 2,83 16,75 4s 3D-4p v 3D 0 2-1 
S86,946 60 2,72 16,70 4s 3D-4p v 3De 3-2 
886,515 10 2,98 16,96 4s 3D-4p' 3D0 1-2 
885,842 25 2,83 16,83 4s 3D-4p' 3D0 2-3 
884,824 5 2,83 16,84 4s 3D-4j apo 2-1 
884,430 8 3,26 17,27 4s 1D-6p 3F 0 2-3 
884,127 10 2,83 16,86 4s 3D-4p V 1D0 2-2 
883,837 5 2,83 16,86 4s 3D-4/ 3D0 2-:~ 

883,2S2 5 2,98 17,01 4s 3fl-4p V lpo '1-1 
880,325 5 2,83 16,92 4s 3fl-4p' 3F 0 2-3 
879,906 2 2,98 17,07 4s 3D-4p' 3F0 1-2 
878,696 50 2,72 16,83 4s 3D-4p' 3D0 3-3 
877,839 15 2,98 17,10 4s 3D-4p' 3D0 1-1 
877 ,559 20 2,83 16,96 4s 3D-4p' 30° 2-2 
877 ,007 25 2,72 16,86 4s 3D-4p V 1D0 3-2 
876,719 20 2,72 16,86 4s 3D-4j 3D 0 3-3 
873,264 15 2,72 16,92 4s 3D-4p' 3F0 3-3 
871,064 8 2,83 17,07 4s 3D-4p' 3F0 2-2 

870,544 8 2,72 16,96 4s 3D-4p' 3D0 3-2 
869,336 25 2,98 17,24 4s 3fl-4p VI 3Fo 1-2 
869,062 10 2,83 17,10 4s 3D-4p' 3D 0 2-l 
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867,726 8 2,98 17,26 4s 3D-6p 3P 0 1-1 
866,440 5 2,83 17,14 4s 3D-4f 3G0 2-3 

865,383 40 2,83 17,16 4s 3fl-4p VI apo 2-3 
864,199 10 { 2,72 17,07 4s 3D-4p' 3F0 3-2 

2,98 17,32 4s 3D-6p 3D0 1-2 
862,011 40 2,72 17,10 4s 3fl-4p VI spo 3-4 

{ 2,83 17,27 4s 3D-6p 3F0 2-3 
858,482 25 2,98 17,42 4s 3D-4piV 1° 1-1 

2,72 17,16 4s 3fl-4p VI apo 3-3 
855,701 10 2,83 17,32 4s 3D-6p 3D0 2-2 
855,474 5 2,83 17,32 4s 3D-6p 3D0 2-3 
852,898 3 2,98 17,51 4s 3D-6p 3D0 1-1 
851,76 2 2,72 17,27 4s 3D-6p 3F0 3-3 
851,300 25 2,72 17,28 4s 3D-6p 3F0 3-4 
850,76 2 2,98 17,55 4s 3D-6p 1D0 1-2 
849,354 3 2,98 17,57 4s 3D-6p 3F0 1-2 
848,806 15 2,72 17,32 4s 3D-6p 3D0 3-3 
844,910 5 2,83 17,51 4s 3D-6p 1r 2-3 
844,616 3 2,83 17,51 4s 3D-6p 3D0 2-1 
842,483 3 2,83 17,55 4s3fl-6p 1fl 0 2-2 
841,105 2 2,83 17,57 4s 3D-6p 3F0 2-2 
826,995 30 0,00 14,99' 3dl0 1S-5p apo 0-1 
823,800 2 2,83 17,88 4s 3D-4p1V 3° 2-1 
813,882 20 0,00 15,23 3d10 1S-5p lpo 0-1 
810,997 15 0,00 15,29 3dl0 1S-5p 3D0 0-1 

806,550 3 3,26 18,63 4s1D-4p VII spo 2-2 
797 ,452 10 0,00 15,55 3dl0 1S-4pm lpo 0-1 
779,300 8 2,72 18,63 4s 3fl-4p VII spo 3-2 
736,031 25 0,00 16,84 3dl0 1S-4j spa 0-1 
735,519 20 0,00 16,86 3dl0 lS-4/ lpo 0-1 
724,487 15 0,00 17,11 3dlo lS-4/ sno 0-1 
718,171 10 0,00 17,26 3dl0 1S-6p apo 0-1 
709,303 10 0,00 17,48 3dl0 1S-6p 1po 0-1 
685,396 2 o,uo 18,09 3dl0 lS-5/ spo 0-1 
685,139 8 0,00 18,10 3dl01S-5jlpo 0-1 
675,601 2 0,00 18,35 3dlo lS-5/ sno 0-1 

Cu III, ground state 1s2 2s2 2p6 3s2 3p6 3d9 2 D s;2 

Ionization potential 297100 cm-1; 36,834 eV 

).., A I EH, eV E 8 , eV Transition J 

2822,05 1 11,04 15,43 a 2G-z 2G0 9/z-% 
2812,96 5 11,04 15,72 a 2G-z 4F0 %-7/2 
2698,46 3 11,04 15,63 a 2G-z 2G0 7/z-7/2 
2696,39 6 t1 ,04 15,63 a 2G-z 2G0 9/z-7 /2 
2643,92 40 11,04 15,72 a 2G-z 2po %-7/2 

2641,54 8 11,04 15,73 a 2G-z 2D0 7/z-5/z 
2609,31 50 9,99 14,74 a 4p_z4Do 5/z-7 /z 
2522,36 25 11,04 15,95 a 2G-z 2po 7/z-% 
2497,58 20 9,99 14,95 a 4P-z 4D 0 5/z-% 
2482,34 30 9,99 14,95 a 4P-z 4D 0 3/z-5/z 
2438,47 25 9,67 14,74 b 2D-z 4D 0 5/z-7/2 
2412,32 15 9,97 15,11 a 4p_z4Do 1/z-3/2 
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2412,08 4 10,59 15,73 a 2P-z 2Do 3/2-5/z 
2405,49 20 9,96 15,11 a 4p_z4Do a;2_a;2 
2391,73 10 9,77 14,95 b 2D-z 4D 0 3/2-5/2 

2368,15 20 9,97 15,20 a 4p_z4Do 1/2-1/2 
2363,21 8 10,68 15,92 a 2P-z 2D 0 1j2_3j2 
2361,56 10 9,96 15,20 a 4p_z4Do a;2_1/2 
2346,17 40 9,67 14,95 b 2D-z 4D 0 s;z-5/2 
2320,28 8 9,77 15,11 b 2D-z 4D 0 a;2_a;2 

2315,'10 4 
2312,31 5 10,59 15,95 a 2p_z 2pc 3/2-5/2 
2279,45 2 9,77 15,20 b 2D-z 4D 0 3/2-1/2 
2277 ,43 4 9,67 15,11 b 2D-z 4D 0 5/2-3/2 
2271 ,69 5 9,99 15,44 a 4p_z4Fo 5/2-7/2 

2077 ,81 2 9,77 15,73 b 2D-z 2D 0 a;2_s;2 
2043,37 5 9,67 15,73 b 2D-z 2D 0 s;2_5/2 
2000,78 3 11,04 17,23 a 2G-y 2po 9/z-7 /z 
1928,715 2 8,31 14,74 a 2F-z 4D 0 7 /z-7 /2 
1882,250 2 10,68 17,27 a 2P-z 2po 1j2_1/z 

1867,747 50 8,55 15,19 a 2F-z 4G0 5/z-7 /2 
1858,685 1 11,04 17,71 a 2G-y 4Do 9/z-7 /z 
1840,917 200 8,31 15,04 a 2F-z 4G0 7/z-9/2 
1826,339 10 10,59 17,38 a 2p_z 2po 3/2-3/2 
1820,339 5 
1798,761 5 8,55 15,44 a 2F-z 4F0 5/z-7 /2 
1787,902 1 9,99 16,92 a 4p_z4po s;2_3/2 
1783,935 5 9,99 16,94 a 4p_z4po 5/z-5/z 
1783,799 20 9,97 16,92 a 4p_z4po I /2-3/2 
1780,062 5 9,96 16,92 a 4P-z 4po 3/z-3/2 

1776,136 20 9,96 16,94 a •lp_z4po 3/2-5/z 
1773,697 1 10,68 17,67 a 2P-y 4Do 1/z-3/2 

1772,478 2 { 8,55 15,54 a 2F-z 4F 0 5/z-5/z 
10,68 17,67 a 2P-y 4Do 1/z-1 /z 

1768,869 200 8,31 15,32 a 2F-z 4F 0 'i/'2-9/z 
1766,219 2 9,97 '16,99 a 4p_z4po 1/z-1/z 

'1762,557 30 9,96 16,99 a 4p_z4po 3/z-1 /2 
1761,155 20 8,55 15,59 a 2F-z 4F 0 5/'2-3/2 

1760,586 10 7 ,69 14,74 a 4F-z 4D 0 ~/2-~/2 
1755,012 20 10,59 17,66 a 2J'-y 4Do 3;'2-5/2 

1750,391 500 8,55 15,63 a 2}'-:; 2Go s;2_7 1'2 

1741,378 500 8,31 15,43 a 2J'-z2Go ';~-n/z 
1741,135 30 7 ,83 14,95 a 4p_z4Do 5/2-5,1'2 

1739,508 300 11,04 18,17 a 2G-z 2f[o 7/2-9/2 
1738 ,6!18 10 11,04 18,17 a 2G-z 2f[o 9/z- 9/2 
1738,145 30 9,99 17,12 a 4p_ 11 2po 5/2- 5/2 

1737,893 30 8,31 15,44 a 2F-z 4F 0 '/z-7/2 
1732,998 5 9,77 16,92 b 2D-z4po 3J2-3/'2. 

1728,'139 200 8,55 15,72 a 2F-z 2po 5J2-'i/'2 

1726,275 5 8,55 15,73 a 2F-z 2D 0 5(2-5/2 
1724,810 10 7,92 15,11 a 4F-z 4D 0 3(2-3(2 

1722,379 1000 7 ,54 14,74 a 4F-z 4D 0 9/2-7/2 
1717,134 5 
1716,400 10 9,77 16,99 b 2D-z 4po a;z-1/2 
1713,346 5 8,31 1.5 ,.14 a 2F-z 4F 0 i/2-5/2 

1711,437 30 9,99 '17 ,23 a 4P-y 2po 5/2-7/2 

1711 ,257 30 9,99 17,23 a 4P-y 2Do 51 31 
12- 12 

1709,036 700 7 ,69 14,95 a 4F-z 4D 0 7/z-5/z 
1708,9.18 200 9,67 16,92 b 2D-z4po 3/z-3/2 
1707 ,soo 5 9,97 17,23 a 4p_IJ 2f>o 1(2-3/" 
1705,633 400 11,04 18,30 a 2G-z 2f[o ~'/z-11 /z 
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1705,333 300 9,67 16,94 b2D-z 4po 5(2-% 
1704,072 10 9,96 17,23 a4P-y 2Do 3(2-3(2 
1702,994 500 7 ,83 15,11 a 4F-z 4D 0 5(2-3(2 
1702,349 30 10,68 17,96 a 2P-x 2D 0 1(2-3/2 
1702,190 300 10,59 17,88 a 2P-x 2D 0 3(2-5(2 

1702,102 400 7,92 15,20 a 4F-z 4D 0 3(2-1(2 
1701,023 400 11,04 18,32 a 2G-x 2F 0 %-7(2 
1696,202 15 9,96 17,27 a 4P-z 2po 3(2-1(2 
1692,706 300 8,31 15,63 a 2F-z 2G0 7(2-7(2 
!689,051 200 9,99 17,33 a 4P-y 2Do %-5/2 

1688,618 100 10,68 18,02 a 2P-y 2po 1/2-3/2 
1687,134 600 7 ,69 15,04 a 4F-z 4G0 7(2-9(2 
1686,214 300 9,77 17,12 b 2D-y 2Fo 3J2-% 
1684,642 500 7,83 15,19 a 4F-z 4G0 %-7/2 
1682,695 30 10,59 17,96 a 2P-x 2D 0 3J2-3j2 

1682,044 10 9,96 17,33 a4P-y 2Do 3J2-% 
1681,481 300 8,55 15,92 a 2F-z 2D 0 %-3/2 
1679,151 400 7,92 15,30 a 4F-z 4G0 3(2-% 
1677 ,373 200 11,04 18,43 a 2G-x 2F 0 7 /2-5(2 
1676,469 15 9,99 17,38 a 4P-z 2po 5(2-3(2 

1674,602 500 8,55 15,95 a 2F-z 2F 0 %-% 
1671,886 500 8,31 15,72 a 2F-z 2F 0 7(2-7/2 
1670,140 500 8,31 15,73 a 2F-z 2D 0 7/2-5/2 
1669,273 10 10,59 18,02 a 2P-y 2po 3/2-3/2 
1660,887 30 9,77 17,23 b 2D-y 2Do 3/2-3/2 

1658,472 200 7,83 15,30 a 4F-z 4G0 5(2-% 
1654,574 300 7,69 15,19 a 4F-z 4G0 7(2-7 /2 
1653,399 10 9,77 17,27 b 2D-z 2po 3J2-lj2 
1652,010 300 7,54 15,04 a 4F-z 4G0 %-9(2 
1651,758 15 10,68 18,18 a 2p~y 2po 1/2-1/2 

1642,208 2000 7,54 15,09 a 4F-z 4G0 9(2-11/2 
1639,960 10 9,77 17,33 b 2D-y 2Do 3(2-5(2 
1638,956 300 9,67 17,23 b 2D-y 2Fo 5(2-7 /2 
1633,192 1 10,59 18,18 a 2P-y 2po 3(2-1/2 
1629,301 1 7,69 15,30 a 4F-z 4G0 7/2-5/2 

1628,295 300 7,83 15,44 a 4F-z 4F 0 5J2-7(2 
1628,088 50 9,77 17,38 b 2D-z 2po 3(2-3(2 
1626,411 200 7,69 15,32 a 4F-z 4F 0 7(2-% 
1626,139 200 7,92 15,54 a 4F-z 4F0 %-% 
1625,500 1 10,68 18,31 a 2P-z 28° 1/2-1/2 

1621,723 3 8,31 15,95 a 2F-z 2F0 7/2-5/2 
1620,776 1 7,54 15,19 a 4F-z 4G0 %-7(2 
1618,408 5 9,67 17,33 b 2D-y 2Do 5J2-% 
1616,607 300 7 ,92 15,59 a 4F-z 4F0 %-3(2 
1616,160 15 9,99 17,66 a4P-y4Do 5J2-% 

1610,571 75 9,97 17,67 a 4p_y4Do 1J2-3j2 
1609,757 100 9,96 17,66 a4P-y4Do 3J2-% 
1609,599 50 9,97 17,67 a4P-y4Do 1J2-lj2 

1607,542 100 { 9,96 17,67 a4P-y4Do 3J2-3/2 
10,59 18,31 a 2P-z 28° %-1/2 

1606,837 10 9,67 17,38 b ZD-z 2po Sfz-% 

1606,730 300 7,83 15,54 a 4F-z 4F0 %-5(2 
1605,969 300 9,99 17,71 a4P-y4Do %-7(2 
1603,146 400 7,69 15,43 a 4F-z 2G0 1(2-% 
1600,194 500 7,69 15,44 a 4F-z 4F 0 '!-12-7/2 
1597,418 10 7,83 15,59 a 4F-z 4po %-3(2 
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1593,758 1000 7,54 15,32 a 4F-z 4po 9/2- 9/2 
1588,551 3 7 ,83 15,63 a 4F-z 2G0 5/2-7/2 
1579,353 15 7,69 15,54 a 4F-z 4po 7/2-5/2 
1571,390 1 7 ,54 15,43 a 4F-z 2G0 9/2- 9/2 
1571,154 3 9,77 17166 b 2D-y 4Do 3/2-5/2 

1570,202 30 7,83 15,72 a 4F-z 2po %-7/2 
1568,655 2 7,83 15,73 a 4F-z 2D0 %-5/2 
1568,564 2 7,54 15,44 a 4F-z 4F0 9/2-7/2 
1565,194 5 9,96 17,88 a 4P-x 2D0 3j2-5j2 
1561,790 3 7,69 15,63 a 4F-z 2G0 7/2-7/2 

1549,203 10 7,92 15,92 a 4F-z 2D0 a;2_3j2 
1548,867 300 11,04 19,04 a 2G-y 2Go 7/2-7/2 
1544,110 2 11,04 19,07 a 2G-y 2Go 7/2-9/2 

1544,062 2 7 ,69 15,72 a 4F-z 2po 7/2-7/2 
1543,438 500 11,04 19,07 a 2G-y 2Go 9/2- 912 

1543,180 2 9,99 18,02 a 4P-y 2po %-3/2 
1542,562 2 7,69 15,73 a 4F-z 2D 0 7/2-5/2 
1541,970 40 9,67 17,71 b 2D-y 4Do 5/2-7/2 
1531,588 1 7,83 15,92 a 4F-z 2D 0 5/2-312 
1522,580 15 

1520,546 20 
1502,107 1 9,77 18,02 b 2D-y 2po :l/2-3/2 

1486,904 10 9,99 18,32 a 4P-x 2po 5/z-7/z 
1486,659 25 9,99 18,33 a 4p_z4So 5J2-3/2 
1484,010 5 9,67 18,02 b 2D-y 2po 5/2-312 

1483,831 15 9,97 18,33 a 4p_z4So 1/2-3/2 
1481,243 20 9,96 18,33 a 4p_z4So a;2_a;2 
1460,915 10 15,73 24,22 z 2D0 -5 51;'!._7/2 

1458,021 6 
1455,200 3 15,95 24,47 Z 2po_e 2p 5/2-5/2 

1451,478 1 15,73 24,27 Z 2Do-e 2p 5/2-7 /z 
1450,165 3 15,72 24,27 z 2F 0-e 2F '/z-7/2 
1444,692 1 15,95 24,53 Z 2po_9 5/2-3/2, 5j2 
1440,446 3 15,63 24,24 z 2G0-6 '/z-' /z, 9/2 
1437,645 3 15,44 24,07 z4Fo-e 4p 7/2-7/2 

1436,994 15 15,43 24,06 z 2G0-3 9/z-7 /z, % 
1436,376 1 15,95 2'• ,58 Z 2F 0 -10 5/2-7 /z 
1432,275 3 15,32 23,97 z 4F 0-e 4F 9fz_!lfz 
1431,901 3 9,67 18,32 b 2D-x 2po 5/z-7 /2 
1431,671 10 9,67 18,33 b 2D-z 4S 0 5/z-3/z 

1430,969 3 9,77 18,43 b 2D-x zpo 3/2- 5/2 
1430,373 3 15,72 24,39 z 2F0-7 '/z-5/z 
1429,201 5 15,32 23,99 z 4F0-1 9/z-7 /z, 9j2 

1428,081 5 8,55 17,23 a 2F-y 2Do 5/2-3/z 
1425,282 1 15,73 24,43 z 2D0-8 5/z-5/2. 7/2 

1425,079 2 15,54 24,24 z 4F 0 -e 'lF 5/z-5/2 
1424,020 5 15,72 24,43 z 2po_g 7 /':.-5;2, 7 ; 2 
1423,504 10 
1418,811 5 { 15 '73 24,47 Z 2Do-f 2p 5/2-7/2 

15,32 24,06 z 4F 0-3 9/2-7/2, % 
1417,538 10 15,72 24,47 Z 2po_f 2p 7/z-7/z 

1417,124 2 15,32 24,07 z4Fo-e 4p %-' /2 
1417,060 2 15,72 24,47 Z 2po_e zp 7 /z-5/2 
1415,478 1 15,63 24,39 z 2G0-7 7/z-5/2 
1414,431 3 15,59 24,35 z4po_e 4p 3/2-3/z 
1412,794 .5 15,32 24,09 z 4po_e 4G 9/2-11/2 
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1>-, A I I EH, eV I EB, eV Transition J 

1412,724 5 15,44 24,22 z 4F0-5 7 /z-7 lz 
1409,248 1 { 15,44 24,24 z 4F0-6 7/z-7/z, 9/z 

15,63 24,43 z 2G0-8 7/z-5/z, 7/z 
1408,536 1 15,44 24,24 z 4F0-e 4F 7 /z-5/z 
1408,310 1 15,73 24,53 z zno-9 5/z-3/z, 5/z 
1407,196 3 15,54 24,35 z 4F0-e 4F 5/z-3/z 

1407 ,139 5 8,31 17,12 a ZF-y zFo 7/z-% 
1403,763 1 8,55 17,38 a ZF-z zpo 5/z-3/z 
1403,181 10 
1402,917 1 15,63 24,47 z 2G0-/ 2F 'h-7/z 
1402,435 3 15,63 24,47 z 2G0-e 2F 7/z-% 

1402,250 5 
1401,655 5 15,43 24,27 z 2G0-e 2F 9/z-7 /z 
1401,602 5 
1401,376 2 15,54 24,39 z 4F0-7 5/z-5/z 
1399,190 5 15,72 24,58 z 2F 0 -10 7 /z-7 /z 

1398,379 5 15,32 24,18 z 4F0-4 9/z-7 /z, 9j2 

1396,417 1 15,19 24,07 z 4G0-e 4F 7/z-7/z 
1395,274 10 15,09 23,97 z 4G0-e 4F 11/z-9/z 
1390,306 10 

1389,528 5 { 8,31 17,23 a 2F-y 2Fc 7/z-% 
15,32 24,24 z 4F0-6 9/z-7 /z, 9fz 

1388,276 1 15,04 23,97' z 4G0-e 4F 9/z-9/z 
1386,714 1 15,30 24,24 z 4G0-e 4F s;z-% 
1385,921 3 15,59 24,53 z4Fo-9 3/z-3/z, 5/z 

1385,380 1 { 15,04 23,99 z 4G0-1 %-7/z, 9/z 
15,44 24,39 z 4F0-7 7 /z-5/z 

1384,929 3 15,63 24,58 z 2G0-10 7/z-7/z 

1384,840 5 
1384,324 5 15,32 24,27 z 4F0-e 2F %-7 /z 
1382,561 ;) 

1379,379 1 15,44 24,43 z 4F0-8 7 /z- 5/z, 7 /z 
1378,238 1 15,19 24,18 z 4G0-4 7/z-7/z, 9/z 

1377,504 30 
1376,807 30 15,09 24,09 z 4G0 -e 4G n;z__;_n;z 
1375,621 5 15,04 24,06 z 4G0 -3 %-7 /z, 9/z 
1374,758 :3 8,31 17,33 a zF-y zno 7/2-5/2 

1374,033 3 15,04 24,07 z 4G0-e 4F 9/z-7 /z 

1372,899 5 15,19 24,22 z 4G0-5 7/z-7/z 
1371 ,144 10 15,43 24,47 z zco-f 2F 9/z-7/z 
1369,988 1 15,04 24,09 z 4G0-e 4G 9/z-11 /z 
1369,612 5 15,19 24,24 z 4G0-6 7 /z-7 /z, 9 /z 
1368,923 2 '15 ,19 24,24 z 4G0-e 4F '/z-5/z 

1367,646 ,) 

1358,440 2 15,30 24,43 z 4G0-8 %-5/z, 7/z 
1356,424 5 15,04 24,18 z 4G0 -4 9/z-7/z, 9/z 
1353,964 2 15,43 24,58 z 2G0 -10 9/z-7/z 
1351,271 3 15,04 24,22 z 4G0-5 %-7 /z 

1349,441 5 
1348,077 '1 15,04 24,24 z 4G0 -6 9/z-7/z, 9/z 
1347,048 3 15,19 24,39 z 4G0-7 7 /z-s/z 
1346,062 5 
1343,730 3 

1343,032 2 15,30 24,53 z 4G0-9 5/z-3/z, "lz 
1342,193 3 14,74 23,97 z 4D 0-e 4F 7 /z- 9/z 
·1339 ,497 5 14,74 23,99 z 4D 0 -1 7 /z-7 /z, 9 /z 
1337,572 5 
1332,985 15 
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~ • .A I EH, eV E 8, eV Transition J 

1330,365 2 14,74 24,06 z 4D 0 -3 7/z-7/z, 9/z 
1327,178 5 
1324,033 5 
1318,582 2 7,83 17,23 a 4F-y zpo 6/z-7 /z 
1316,143 5 
1312,400 tO 14,74 24,18 z 4D 0-4 7/z-7/z, % 
1307 ,595 3 14,95 24,43 z 4D 0-8 6/z-6/z, 7/z 
1271,839 2 7,92 17,67 a 4F-y 4Do 3/z-3/z 
1271,234 5 7,92 17,67 a 4F-y 4Do 3/z-1/z 
1259,937 10 7,83 17,67 a 4F-y 4Do 5Jz-3fz 

1254,717 3 8,55 18,43 a 2F-x zpo 5/z-Sfz 
1244,377 10 7 ,69 17,66 a 4F-y 4Do 7 /z-6/z 
1238,325 1 7,69 17,71 a 4F-y 4Do 7/z-7/z 
1237,776 3 8,31 18,32 a 2F-x zpo 7/z-7/z 
1219,290 5 7,54 17,71 a 4F-y 4Do 9/z-7 /z 

829,343 5 0,00 14,95 a 2D-z~Do Sfz-5/z 
808,583 20 0,26 15,59 a zn-z 4po 3/z-3/z 
802,841 150 0,00 15,44 a 2D-z 4F0 5/z-7 /z 
801,154 200 0,26 15,73 a 2D-z 2D 0 3/z-5/z 
797 ,566 100 0,00 15,54 a 2D-z 4F0 5/z-5/z 

795,258 2 0,00 15,59 a ZD-z 4po 5/z-3/z 
793,065 100 0,00 15,63 a 2D-z 2G0 5Jz-7 /z 
791,371 300 0,26 15,92 a 2D-z 2D 0 3/z-3/z 
789,840 200 0,26 15,95 a 2D-z zpo 3/z-5/z 
788,462 300 0,00 15,72 a 2D-z zpo 5J2-7/2 

788,073 400 0,00 15,73 a 2D-z 2D 0 5/z-5/z 
778,603 50 0,00 15,92 a 2D-z 2D 0 5/z-3/z 
777,125 200 0,00 15,95 a 2D-z zpc 5/z-·'/z 
743,970 30 0,26 16,92 a 2D-z4po 3j2-3/z 
743,303 20 0,26 16,94 a 2D--z 4po 3/z-5/z 

735,224 100 0,26 17,12 a 2D-y 2Fo a;z-~5/z 
732,688 5 0,00 16,92 a ZD-z 4po 5/z-3/z 
732,026 100 0,00 16,94 a2D-z4po 5/z-5/z 
730,365 150 0,26 17,23 a2D-y2Do 3/z-3/z 
728,906 2 0,26 17,27 a ZD-z zpo 3/z-1/z 

726,295 10 0,26 17,33 a zn-y zvo 3/z-5/z 
723,958 20 0,26 17,38 a 2D-z zpo 3/z-3/z 
719,506 150 0,00 17,23 a ZD-y zpo 6/z-7 /z 
715,530 200 0,00 17,33 a ZD-y znc 6/z-6/z 
713,262 10 0,00 17,38 a ZD-z zpo 6/z-3/z 

712,473 15 0,26 17,66 a 2fl-y 4Do 3/2- 5/z 
712,040 5 0,26 17,67 a zn-y 4Do 3/z-3/z 
711,834 ') .. 0,26 17,67 a 2fl-y 4Do 3/z-1/z 
703,622 1.5 0,26 17,88 a 2D-x 2D 0 3/z-5/z 
702,112 20 0,00 17,66 a 2D-y 4Do 5fz-s/2 

701 ,6D2 15 0,00 17,67 a 2fl-y 4Do 5fz-3f2 
700,271 150 0,26 17,96 a 2D-x zvo a~z-a;2 
700,182 20 0,00 17,71 a 2D-y 4Do 5fz-7f2 
697,930 20 0,21i 18,02 a 2D-y zpo 3/z-3/z 
693,510 50 0,00 17,88 a 2fl-x2D 0 s;2_51z 

691,557 100 0,26 18,18 a 2D-y zpo 3f2-11z 
61)0,250 75 0,00 17,96 a2D-x2Do &fz-3/z 
687,987 100 0,00 18,02 a 2D-y zpo 5/z-3/z 
686,903 15 0,26 18,31 a 2D-z zso 3/z-1/z 
682,171 200 0,26 18,43 a 2D-x zpo a~z-s;2 

676,564 300 0,00 18,32 a 2D-x z}'o 5/2-7/z 
672,659 50 0,00 18,43 a 2D-x zpo 5/z-5/z 
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Unclassified Lines of Copper 
-----

"-·A I 
Expected 

"-·A I 
Expected 

assignment assignment 

1411,69 30 CuiV 324,607 50 
476,201 20 324,485 70 
472,347 20 323,816 60 
467,106 15 322,617 15 464,824 20 312,505 20 
464,640 20 310,727 15 
463,712 20 310,380 20 
459,881 15 299,217 15 
453,425 40 298,901 20 453,130 20 282,440 20 
452,654 30 281,744 40 
451,152 25 281,492 50 
450,015 25 278,128 20 
448,420 25 274,601 15 
446,995 25 273,417 20 
444,999 15 272,424 15 
379,326 25 271,443 20 
377,756 15 270,740 20 
361,838 15 270,298 30 
361,220 25 269,653 20 
360,618 30 269,044 40 
359,873 50 268,773 50 
358,865 90 268,309 60 
357 ,897 100 267,562 25 
355,425 20 266,061 20 
353,031 15 265,641 50 
349,964 30 264,414 20 
348,413 15 264,029 15 
347,854 30 263,760 30 
346,004 60 262,938 30 
345,368 90 262,442 20 
342,713 80 261,806 20 
342,432 20 261,606 30 
341,483 25 260,967 25 
341,183 20 260,245 25 
339,887 30 259,871 25 
339,420 15 259,558 20 
338,314 25 259,199 20 
336,279 25 258,927 80 
335,919 25 258,265 45 
335,470 15 258,004 15 
335,016 20 257,626 20 
334,204 30 257,315 20 
333,562 30 

40 332,893 100 256,898 
256,365 30 

329,851 30 255,417 35 
329,805 30 255,214 45 
329,047 100 254,772 70 
328,831 20 
328,737 40 254,510 50 

328,536 25 253,786 15 
253,465 15 

328,412 50 253,083 15 
327,620 20 252,780 75 
327,383 15 
326,575 20 252,223 15 
325,687 20 251,947 20 
325,038 20 251,670 20 
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).., A I 
Expected ).., A I 

Expected 
assignment assignment 

251,278 20 209,648 30 
250,400 30 209,241 30 
249,415 15 208,902 60 

249,213 20 208,502 15 
248,426 50 207,925 35 
247,742 25 207,733 15 
241 ,583 15 207,282 20 

235,299 30 206,842 35 
225,497 25 206,355 60 
222,378 15 205,610 30 
217,743 20 205,278 60 
216,454 25 204,725 40 
216,063 50 204,056 15 
215,611 50 203,432 60 214,206 20 203.010 60 211,707 20 202;065 20 211 ,109 50 201,615 20 
210,612 15 201 ,329 15 
210,217 15 
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KRYPTON, Z = 36 

Kr I, ground state 1s2 2s2 2p6 3s2 3p6 3dlO 4s2 4p6 180 

Ionization potential 112915,2 cm-1; 13,999 eV 

1.., .A I Eu• eV I E 8 , eV I Transition J 

25233,78 70 11,55 12,04 5p [11/z1-4d P/z1° 2-1 
24292,17 38 12,35 12,86 4d [fl/z1°-6p [1/z1° 1-0 
24260,45 28 11,53 12,04 5p [fl/z1-4d P/z1° 1-1 
23502,37 17 12,26 12,78 4d [21/z] 0-6p [21/z1 2-2 
23340,44 65 12,28 12,82 4d [21/z1°-6p [11/z1 3-2 
22485,79 38 12,26 12,81 4d [21/z1°-6p [fl/z1 2-1 
21900,51 2250 11,55 12,11 5p [fl/z1-4d [fl/z1° 2-2 
21165,46 319 11,53 12,11 5p (fl/z1-4d [fl/z1° 1-2 
20423,97 142 12,18 12,78 4d [31/z1°-6p [21/z1 3-2 
20419,00 1 12,82 13,42 6p [fl/z1-6d [fl/z1° 2-2 
20209,87 84 12,26 12,87 5p' P/z]-5d P/z1° 0-1 
18797 ,59 40 12,12 12,78 4d [31/z1°-6p [21/21 4-3 
18787,73 10 12,14 12,80 5p' [11/21-4d' [11/z1° 2-2 
18785,45 37 10,64 11,30 5s' [1/z1°-5p [1/21 1-1 
18695,91 62 12,14 12,80 5p' [1/zl-4d' [fl/zl0 1-2 
18581,19 30 11,44 12,11 5p [21/z1-4d [11/z] 0 2-2 
18418,82 4 12,11 12,78 4d [11/2J 0-6p (21/21 2-3 
18184,43 15 12,14 12,82· 5p' [il/21-4d' [21/zl 0 2-2 
18167,12 1500 11,44 12,12 5p [21/z1-4d (31/z1° 3-4 
18098,46 10 12,14 12,82 5p' [1/z1-4d' [21/ 21° 1-2 
18001,71 400 11,67 12,35 5p P/zl-4d [11/z1° 0-1 
17842,70 270 11,30 12,00 5p (1/zl-4d [1/ 21° 1-0 
17770,21 4 12,11 12,81 4d [fl/21°-6p (fl/21 2-1 
17630,44 4 12,10 12,80 5p' [fl/21-4d' [fl/21° 1-2 
17616,57 37 12,11 12,82 4d [fl/21°-6p (fl/21 2-2 
17404,67 32 11,55 12,26 5p [fl/21-4d' [fl/zl 0 2-2 
17367,98 360 12,14 12,86 5p' [f1!21-4d' [21/zl 0 2-3 
17230,21 10 12,04 12,76 4d (1/2) 0-6p (1/2] 1-1 
17098,76 300 12,10 12,82 5p' [fl/2]-4d' [21/z] 0 1-2 
17070,04 10 12,14 12,87 5p' [fl/2]-5d l1/2lo 2-1 
16994,36 10 12,14 12,87 5p' (1/21-5d [1/zl 0 1-1 
16935,71 800 11,53 12,26 5p [fl/zl-4d [21/z] 0 1-2 
16896,58 700 11,30 12,04 5p [1/z1-4d [1/21° 1-1 
16890,40 1000 11,44 12,18 5p [21/21-4d [31/zl 0 2-3 
16853,45 480 11,44 12,18 5p [21/2l-4d [31/21° 3-3 

16784,65 950 11,55 12,28 5p [fl/zl-4d [21/ 21° 2-3 
16726,48 70 10,56 11,30 5s' (1/z1°-5p [1/z1 0-1 
16573,10 16 12,26 13,00 5p' [1/z1-4d' [fl!z1° 0-1 
16465,29 15 12,38 13,14 6s (fl/21°-4/ [fl!z1 1-2 
16347,31 5 12,00 12,76 4d [1/z1°-6p [1/21 0-1 

16315,58 12 12,38 13,14 6s [fl/zl 0-4/ [21/z] 1-2 
16109,46 3 12,10 12,87 5p' [fl/zl-5d fl/z1° 1-1 
160.52,31 2 12,04 12,81 4d [1/:d 0-6p [fl/z1 1-1 
15925,64 6 12,04 12,82 4d [1/z1°-6p [11/z1 1-2 
15890,52 25 12,26 13,03 5p' [1/z1-6s' P/z1° 0-1 

15823,40 2 12,35 13,14 4d [11/z1°-4/ [11/z1 1-1 
15820,10 35 12,35 13,14 4d [11/z1°-4/ [fl/z1 1-2 
15771,44 1 12,35 13,14 6s [fl/21°-4/ [11/21 2-2 
15680,94 75 12,35 13,14 4d [1lfz)D-4j (21/21 1-2 
15634,98 7 12,35 13,14 6s [11/z1°-4/ [21/21 2-3 

15474,02 65 10,64 11,44 5s [1/z1°-5p [21/21 1-2 
15433,63 4 12,10 12,90 5p' [fl/2]-5d P/2lo 1-0 
15371,89 350 11,55 12,35 5p [fl/2 ]-6s [1l/z1° 2-2 
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~.A I EH' eV E 8 , eV Transition J 

15335,29 850 11,30 12,11 5p P/z]-4d [11/z] 0 1-2 
15326,87 35 11,55 12,35 5p [1l/z]-4d [11/z] 0 2-1 

15239,85 900 11,44 12,26 5p [21/2 ]-4d [21/2 ] 0 2-2 
15209,52 42 11,44 12,26 5p [21/z]-4d [21/z] 0 3-2 
15005,57 25 11,53 12,35 5p [fl/z]-6s [fl/z] 0 1-2 
14973,74 8 12,04 12,86 4d [1/zl 0-6p P/zl 1-0 
14961,76 110 11,53 12,35 5p [11/z]-4d [11/z) 0 1-1 

14765,64 230 11,55 12,38 5p [11/z]-6s [11/z) 0 2-1 
14762,83 250 11,44 12,28 5p [21/z]-4d [21/2 ] 0 2-3 
14734,46 900 11,44 12,28 5p [21/z]-4d [21/z] 0 3-3 
14715,55 2 12,26 13,10 5p' P/z)-5d [1l/z] 0 0-1 
14469,33 30 12,28 13,14 4d [21/z] 0-4/ f41/zl 3-4 

14426,93 1100 11,53 12,38 5p f11/z]-6s [11/z] 0 1-1 
14402,58 80 12,28 13,14 4d [21/z) 0-4/ [21/zl 3-3 

14401,35 30 { 12,28 13,14 4d [21/z) 0-4/ [21/zl 3-2 
12,14 13,00 5p' [11/z]-4d' [11/z) 0 2-1 

14347,82 400 12,28 13,15 4d [21/z) 0-4/ [31/z) 3-3,4 
14341,25 9 12,14 13,01 5p' [11/z]-5d [21/z)0 2-3 

14156,62 15 12,14 13,02 5p' (fl/z)-5d [11/z] 0 2-2 
14104,27 40 12,14 13,02 5p' [1/2)-5d ffllz] 0 1-2 
13974,15 70 12,26 13,14 4d [21/z] 0-4/ [21/zl 2-2 
13939,13 85 12,14 13,03 5p' [1/z]-6s' fl/z] 0 1-0 
13924,00 270 12,26 13,15 4d [21/z) 0-4/ [31/zl 2-3 

13882,64 240 12,14 13,03 5p' [11/z]-6s' fl/z] 0 2-1 
13832,57 50 12,14 13,03 5p' fl/z]-6s' fl/z] 0 1-1 
13800,03 3 12,14 13,04 5p' fl/z]-5d [21/z] 0 1-2 
13763,72 6 12,14 13,04 5p' f11/z]-5d [21/z] 0 2-3 
13738,86 400 10,64 11,55 5s' [1/z] 0-5p [fl/zl 1-2 

13711,23 100 12,10 13,00 5p' f11/z) 0-4d' f11/z] 0 1-1 
13658,38 360 11,44 12,35 5p [21/z]-6s f11/z] 0 2-2 
13634,22 1700 11,44 12,35 5p [21/z]-6s [11/z] 0 2-3 
13622,28 800 11,44 12,35 5p [21/z]-4d [11/z] 0 2-1 
13337,52 55 12,10 13,03 5p' [11/z)-6s' fl/z) 0 1-0 

13304,30 5 12,35 13,28 6s [fl/z] 0-7p [21/zl 2-3 
13240,52 75 12,10 13,03 5p' [11/z]-6s' [1/z] 0 1-1 
13210,56 10 12,10 13,04 5p' [fl/z]-5d [21/z] 0 1-2 
13177,38 850 11,44 12,38 5p [21/z)-6s [fl/z] 0 2-1 
13022,05 15 12,86 13,81 4d' [21/2 ] 0-4/' [31/zl 3-3, 4 

12985,08 12 11,30 12,26 5p [1/z)-4d [21/z) 0 1-2 
12977,98 2 12,14 13,10 5p' [11/z]-5d [11/z] 0 2-1 
12934,48 1 12,14 13,10 5p' fl/zl-5d [11/z) 0 1-1 
12879,00 500 12,18 13,14 4d [31/z1°-4/ f4l/zl 3-4 
12861,89 55 10,56 11,53 5s' fl/z] 0-5p [1~/z] 0-1 

12825,08 5 { 12,18 13,14 4d [31/z] 0-4/ [21/zl 3-2 
12,18 13,14 4d [31/z] 0-4/ f21/z] 3-3 

12782,39 100 12,18 13,15 4d f31/z] 0-4/ f31/zl 3-3, 4 
12598,19 15 12,82 13,81 4d' [21/z] 0-4/ [31/zl 2-3 
12321,48 9 12,80 13,81 4d' [11/z] 0 -4/' [21/zJ 2-3 
12240,81 2 12,28 13,29 4d [21/z] 0 -7p !11/zl 3-2 

12229,23 4 12,10 13,11 5p' [11/z]-7s [11/z) 0 1-1 
12204,39 700 12,12 13,14 4d [31/z] 0-4/ [41/zl 4-5 
12156,97 2 12,12 13,14 4d [31/z] 0-4/ [21/z] 4-3 
12123,47 40 10,64 11,67 5s' fl/z] 0-5p fl/z] 1-0 
12117,81 100 12,12 13,15 4d [31/2] 0-4/ [31/zl 4-3,4 

12077,42 115 12,11 13,14 4d [fl/z]0-4/ [11 /z) 2-2 
11997,08 480 12,11 13,14 4d [11/2) 0-4/ [21/2) 2-3 
11996,00 25 12,11 13,14 4d [fl/z] 0-4/ [21/zl 2-2 
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11819,43 2000 11,30 12,35 5p P/z]-6s f11/z] 0 1-2 
11792,25 120 11,30 12,35 5p P/z]-4d [1l/z] 0 1-1 

11655,8 1 12,38 13,45 6s f11/z] 0 -5f [11/zl 1-2 
11611,6 1 12,38 13,45 6s [11/z] 0 -5/ [21/zl 1-2 
11457,52 80 11,30 12,38 5p P/z]-6s (11/zr 1-1 
11339,44 1 12,26 13,35 5p' [1/z]-6d (l/z] 0 0-1 
11328,51 4 12,35 13,45 4d (11/z] 0-5/ [11/zJ 1-2 

11316,1 1 12,35 13,45 4d [11/z] 0-5/ [11/zl 1-1 
11303,8 1 12,35 13,45 6s [il/z] 0 -5/ [11/zl 2-2 
11262 '71 2 12,35 13,45 6s [fl/z] 0 -5/ [21/zl 2-2 
11259,16 50 12,04 13,14 4d [1/z] 0 -4/ [11/zl 1-1 
11257,74 80 12,04 13,14 4d P/z] 0-4/ [11/zl 1-2 

11214,58 5 12,18 13,28 4d [31/z] 0-7p [21/z] 3-2, 3 
11187,13 40 12,04 13,14 4d [1/z] 0 -1/ [21/zl 1-2 
10874,92 100 12,00 13,14 4d P/z]0 -4/ [11/zJ 0-1 
10729,43 2 12,11 13,27 4d [ll/z] 0 -7p [1/zl 2-1 
10699,33 20 12,12 13,28 4d [31/z] 0 -7p [21/z] 4-3. 

10647,63 1 12,28 13,45 4d [21/z] 0-5/ [11/z] 3-2 
10626,70 8 12,28 13,45 4d [21/z] 0 -5/ [41/zl 3-4 
10608,43 20 12,28 13,45 4d [21/z] 0-5/ [21/zl 3-2 
10593,01 100 12,28 13,45 4d [21/z] 0-5/ (31/zl 3-3, 4 
10575,50 2 12,11 13,28 4d (11/z] 0-7p [21/zl 2-2, 3 

10486,29 2 12,11 13,29 4d [il/z] 0-7p [11/zl 2-1 
10458,56 6 12,11 13,29 4d ffllz] 0 -7p [fl/zl 2-2 
10374,44 10 12,26 13,45 4d [21/z] 0 -5/ [21/zl 2-2 
10360,37 100 12,26 13,45 4d [21/z] 0 -5/ [31/zl 2-3, 4 
10322,88 2 12,14 13,34 5p' P/z)-6d fl/z] 0 1-0 

10296,93 80 11,67 12,87 5p P/z]-5d [1/z] 0 0-1 
10273,6 2 12,14 13,35 5p' [11/z)-6d P/zl" 2-1 
10147,68 10 12,14 13,36 5p' [fl/z]-6d [1l/z) 0 2-2 
10120,96 30 12,14 13,36 5p' fl/z]-6d [11/z) 0 1-2 
10077,66 10 12,04 13,27 4d Plzl 0 -7p (1/zl 1-1 

10065,96 10 12,14 13,37 5p' (fl/z]-6d [31/ 2 ) 0 2-3 
10054,86 2 12,38 13,62 6s f11/z) 0-6/ [fl/zl 1-2 
10038,65 3 12,38 13,62 6s [11/z] 0-6/ [21/zl 1-2 
9989,3 1 12,10 13,34 5p' [il/z]-6d [1/z) 0 1-0 
9917,60 3 12,10 13,34 5p' (fl/z)-6d P/zl" 1-1 

9916,37 4 12,28 13,53 4d [21/z] 0 -8p [11/z] 3-2 
9897 ,08 2 12,14 13,40 5p' f11/z]-6d [21/z] 0 2-3 
9862,95 4 12,04 13,29 4d fl/z] 0 -7p [11/zl 1-1 
9856,24 500 11,55 12,80 5p [il/z)-4d' [11/z] 0 2-2 
9838,33 5 12,04 13,29 4d P/z) 0 -7p [11/zl 1-2 

9810,27 2 12,35 13,62 4d [11/z] 0-6f [fllzJ 1-2 
9794,89 3 12,35 13,62 4d [11/z) 0 -6/ [21/zl 1-2 
9768,69 2 12,00 13,27 4d [1/z] 0 -7p [1/zl 0-1 
9751 ,759 2000 10,03 11,30 5s [11/z] 0 -5P P/zl 1-1 
9743,11 50 12,18 13,45 4d [31/z] 0-5/ [41/zl 3-4 
9727 ,51 2 12,18 13,45 4d [31/zl"-51 [21/zl 3-2 
9722,78 1 12,26 13,53 4d [21/z] 0 -8p [11 /zl 2-1 
9714,85 15 12,18 13,45 4d [31/z] 0 -5/ (31/zJ 3-3, 4 
9704,22 50 11,53 12,80 5p [11/z]-4d' [11/z] 0 1-2 
9687 ,83 10 11,55 12,82 5p f11/z]-4d' [21/zl" 2-2 

9682,26 2 12,04 13,32 4d P/z)"-7p fl/zl 1-0 
9669,03 1 12,14 t3,42 5p' fl/z]-6d [il/z] 0 1-1 
9615,63 3 12,10 13,39 5p' [fl/z)-6d [21/z] 0 1-2 
9540,89 30 11,53 12,82 5p [fl/z)-4d' [21/ 2 ] 0 1-2 
9532,3 1 12,26 13,56 5p' [1/z]-7d P/z]Q 0-1 
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9450,88 20 11,55 12,86 5p [11/21-4d' [21/21 9 2-3 
9362,03 100 11,55 12,87 5p [11/21-5d P/21° 2-1 
9352,23 100 12,12 13,45 4d [31/21°-5/ [41/21 4-5,4 
9337,9 1 12,12 13,45 4d [31/21°-5/ [21/21 4-3 
9326,03 10 12,12 13,45 4d [31/21°-5/ [31/21 4-3, 4 

9299,40 1 12,11 13,44 4d [11/21°-6p' [11/21 2-1 
9287 ,87 1 12,28 13,62 4d [21/21"-6/ [41/21 3-4 
9279,9 2 12,28 13,62 4d [21/21°-6/ [21/21 3-2, 3 
9273,02 8 12,28 13,62 4d [21/21°-6/ [31/21 3-3, 4 
9270,96 10 12,11 13,45 4d [11/21°-5/ [11/21 1-2 

9262,69 1 12,11 13,45 4d !11/21°-5/ [11/21 1-1 
9243,54 30 
9243,00 1 12,11 13,45 4d [fl/21°-5/ [21/21 1-2 
9234,16 1 12,11 13,45 4d [11/21°-6p' [1/21 1-1 
9224,83 1 11,53 12,87 5p [11/21-5d [1/21° 1-1 

9188,69 2 12,11 13,46 4d [11/21°-6p' [11/21 1-2 
9122,49 20 11,44 12,80 5p [21/21-4d' [11/2] 0 2-2 
9111,69 20 11,44 12,80 5p [21/21-4d' [11/21° 3-2 
9100,58 1 12,26 13,62 4d [21/21°-6/ [21/21 2-2, 3 
9094,33 4 12,26 13,62 4d [21/21°-6/ [31/21 2-3,4 

9044,47 3 11,67 13,03 5p P/21-6s' [1/21° 0-1 
8999,19 30 11,53 12,90 5p !11/21-5d P/21° 1-0 
8977,99 50 11,44 12,82 5p [21/21-4d' [21/21° 2-2 
8967,53 10 11,44 12,82 5p [21/21-4d' [21/21 9 3-2 
8928,6920 2000 9,91 11,30 5s [11/ 21°-Sp P/21 2-1 

8870,32 4 
8842,46 3 12,12 13,53 4d [31/21°-8p [21/21 4-3 
8805,78 20 12,04 13,44 4d P/21°-6p' [11/21 1-1 
8780,25 30 12,04 13,45 4d [1/21°-5/ [11/21 1-2 
8776,7490 6000 10,03 11,44 5s [11/2]"-5p [21/21 1-2 

8774,05 50 11,44 12,86 5p [21/21-4d' [21/21° 2-3 
8773,00 4 12,04 13,45 4d [l/21°-5/ [11/21 1-1 
8764,112 150 11,44 12,86 5p [21/2 J-4d' [21/21" 3-3 
8755,20 30 12,04 13,45 4d (1/21°-5/ [21/21 1-2 
8747 ,29 2 12,04 13,45 4d P/21°-6p' !1/21 1-1 

8746,43 3 12,14 13,56 5p' [11/21-7d [11/2] 0 2-2 
8742,49 1 12,26 13,67 5p' P/21-8d P/21° 0-1 
8726,54 8 12,14 13,56 5p' P/2l-7d [11/2]0 1-2 
8722,17 1 12,11 13,53 4d [11/2] 0-8p [1 1/2] 2-1 
8713,62 2 12,11 13,53 4d [11/21°-8p ffl/21 2-2 

8697,50 40 11,44 12,87 5p (21/2l-5d P/21° 2-1 
8673,48 2 12,14 13,57 5p' [fl/21-7d (31/21" 2-3 
8651 ,49 8 11,67 13,10 5p P/21-sa [11/21° 0-1 
8632,81 1 12,28 13,72 4d [21/21°-7/ [41/21 3-4, 5 
8631,5 1 12,14 13,58 5p' [11/21-7d [21/21° 2-2 

8628,70 1 12,28 13,72 4d [21/21°-7/ [21/21 3-3, 2 
8624,82 4 12,28 13,72 4d [21/21°-7/ [ill/21 3-3, 4 
8610,67 5 12,18 13,62 4d [31/21°-6/ [11/21 3-2 
8605,85 40 12,18 13,62 4d [31/2] 0-6/ f,P/21 3-4 
8599,4 1 12,18 13,62 4d [31/21°-6/ [21/21 3-2 

8593,1 10 12,18 13,62 4d [31/21°-0/ [31/21 3-3,4 
8569,02 20 12,00 13,44 4d fl/21°-6p' [11/21 0-1 
8560,89 50 11,67 13,11 5p [1/2l-7s r 11/2] 0 0-1 
8537,93 40 12,00 13,45 4rf (1/2) 0-5/ (1 1/21 0-1 
8508,8700 3000 10,64 12,10 5s' [I/2] 0-5p' [fl/21 1-1 

8498,21 30 11,55 13,00 5p [11/2l-4d' [11/21° 2-1 
8477 ,20 2 11,55 13,01 5p [11/2]-5d [31/2)0 2-3 
8469,96 2 12,26 13,72 4d [21/2] 0 -7/ [31/21 2-3, 4 
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8412,428 100 11,55 13,02 5p (fl/21-5d [fl/21° 2-2 
8384,90 15 11,53 13,00 5p [fl/21-4d' [fl/21° 1-1 
8375,93 5 
8332,73 1 12,04 13,52 4d l1/2l 0-8p P/2l 1-1 
8321,09 2 
8303,20 10 11,55 13,04 5p [fl/21-5d [21/21° 2-2 
8301,39 20 11,53 13,02 5p {fl/21-5d (fl/21° 1-2 

8298,1077 5000 10,03 11,53 5s [fl/21°-5p ffl/21 1-1 
8287 ,56 4 12,12 13,62 4d [31/21°-6! [31/21 4-3,4 
8281,0495 1500 10,64 12,14 5s' [1/21°-5p' f1/2l 1-1 
8272,355 100 11,55 13,04 5p [fl/21-5d [21/21° 2-3 
8263,2398 3000 10,64 12,14 5s' [1/21°-5p' [1l/2l 1-2 

8228,89 10 12,11 13,62 4d [11/21°-6! [11/21 2-2 
8222,69 6 12,14 13,65 5p' [11/21-5d' (fl/21° 2-2 
8218,40 80 12,11 13,62 4d [fl/21°-6! [21/21 2-3 
8212,24 5 12,11 13,62 4d [fl/21°-6! [31/21 2-3 
8210,1 1 12,14 13,65 5p' [11/21-5d' [21/21° 2-2 

8206,62 40 11,53 13,03 5p [fl/2l-6s' P/2l0 1-1 
8205,22 20 12,14 13,65 5p' P/21-5d' W/21° 1-2 
8195,070 50 11,53 13,04 5p [fl/21-5d [21/21° 1-2 
8192,4 2 12,14 13,65 5p' [1/21-5d' [21/2]0 1-2 
8190,0543 3000 10,03 11,55 5s [fl/2] 0-5p [fl/2l 1-2 

8144,96 15 11,30 12,82 5p (1/2]-4d' [21/2] 0 1-2 
8132,98 60 12,14 13,67 5p' [fl/21-5d' [21/21° 2-3 
8112,900 6000 9,91 11,44 5s [fl/21°-5p [21/21 2-3 
8104,3642 4000 9,91 11,44 5s [11/2] 0-5p [21/21 2-2 
8104,02 500 11,44 12,97 5p [21/2]-5d [31/2]0 3-4 

8059,5038 1500 10,56 12,10 5s' [1/21°-5p' ffl/2l 0-1 
8040,50 8 12,18 13,72 4d [31/21°-7! [41/21 3-4 
8033,52 2 12,18 13,72 4d [31/21°-7! [31/21 3-3,4 
7993,12 5 12,10 13,73 5p' [fl/2]-5d' [fl/21° 1-1 
7990,78 2 

7982,406 100 11,55 13,10 5p [f1!21-7s [11/21° 2-2 
7981,82 30 11,55 13,10 5p [fl/2l-5d [fl/21° 2-1 
7981,19 20 12,10 13,65 5p' [f1!21-5d' [21/21° 1-2 
7962,62 1 12,11 13,67 4d [fl/2l 0-9p [11/21 2-2 
7957 ,67 2 12,14 13,70 5p' [fl/21-8d [21/21° 2-3 

7946,99 20 11,44 13,00 5p [21/21-4d [fl/21° 2-1 
7938,34 2 12,14 13,70 5p' [1/21-8d [fl/21° 1-2 
7928,5996 180 11,44 13,01 5p [21/2l-5d [31/21° 2-3 
7920,47 40 11,44 13,01 5p [21/2]-5d [31/21° 3-3 
7913,4242 200 11,30 12,87 5p P/21-5d £1/21° 1-1 

7904,62 30 11,55 13,11 5p [fl/2}-7s [fl/2l 0 2-1 
7882,36 10 11,53 13,10 5p [fl/21-7s f1l/2l 0 1-2 
7881,76 30 11,53 13,10 5p [fl/21-5d [fl/21° 1-1 
7871,93 2 11,44 13,02 5p [21/2l-5d [fl/21° 2-2 
7863,91 20 11,44 13,02 5p [21/21-5d (11/21° 3-2 

7854,8215 800 10,56 12,14 5s' [1/21°-5p' [1/21 0-1 
7840,40 4 12,04 13,62 4a f1/2l 0-6t r fl/21 1-1 
7840,01 8 12,04 13,62 4d [1/21°-6! [fl/21 1-2 
7830,21 2 12,04 13,62 4d [1/21°-6! [21/21 1-2 
7806,52 1!' 11,53 13,11 5p [fl/2]-7s [fl/2] 0 1-1 

7786,66 ' 11,44 13,03 5p [21/2)-6s' l1/2l 0 2-1 <. 

7776,28 15 11,44 13,04 5p [21/2)-5d [21/21° 2-2 
7772,40 5 12,12 13,72 4d [31/21°-71 [41/21 4-4, 5 
7768,43 5 11,44 13,04 5p [21/2)-5d [21/2) 0 3-2 
7765,89 1 12,12 13,72 4d [31/21°-7! [31/21 4-3, 4 
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7749,16 3 11,44 13,04 5p [21/21-5d [21/21° 2-3 
7746,828 50 11,30 12,90 5p [1/21-5d [1/21° 1-0 
7741,39 10 11,44 13,04 5p [21/21-5d [21/21° 3-3 
7712,94 1 12,18 13,79 4d [31/21°-8/ [41/21 3-4 
7708,96 1 12,11 13,72 4d [fl/21°-7/ [11/21 2-2 

7703,41 2 12,11 13,72 4d [fl/21°-7/ [21/21 2-3 
7694,5393 500 9,91 11,53 5s [11/21°-Sp [11/21 2-1 
7685,2460 400 10,64 12,26 5s' [1/21°-Sp' [1/21 1-0 
7652,16 4 12,00 13,62 4d P/21°-6/ !fl/21 0-1 
7601,5443 2000 9,91 11,55 5s [il/21°-5p [11/21 2-2 

7587,4130 1000 10,03 11,67 5s [11/21°-5p [1/21 1-0 
7550,63 3 
7543,10 3 
7494,15 30 11,44 13,10 5p [21/21-7s [11/21° 2-2 
7493,58 20 11,44 13,10 5p [21/21-5d [11/21° 2-1 

7486,862 100 11,44 13,10 5p [21/21-7s [P/21° 3-2 
7465,01 3 12,12 13,79 4d [31/21°-7/ [41 /21 4-4, 5 
7459,70 1 12,12 13,79 4d [31/21°-7/ [31/21 4-3,4 
7425,54 60 11,44 13,11 5p [21/21-7s [fl/21° 2-1 
7402,70 1 12,11 13,79 4d [11/21°-7/ [21/21 2-2 

7367,02 2 12,04 13,72 4d P/21°-11 [11/21 1-1 
7366,80 2 12,04 13,72 4d [1/21°-7/ [11/21 1-2 
7362,83 4 
7361,34 1 12,04 13,72 4d [~/21°-7/ [21/21 1-2 
7359,96 5 11,67 13,35 5p P/21-6d !1/21° 0-1 

7355,48 4 
7341,16 2 
7334,33 4 
7327 ,00 5 
7301,25 5 12,11 13,81 4d [11/21°-4/' [21/21 2-3 

7287,262 80 11,30 13,00 5p P/21-4d' [11/21° 1-1 
7268,28 1 12,12 13,83 4d [31/21°-9/ [41/21 4-5,4 
7234,58 2 
7227,34 2 
7224 ,1{)3 100 11,30 13,02 5p P/21-5d [11/21° 1-2 

7200,59 2 12,00 13,72 4d [1/21°-7/ [fl/21 0-1 
7180,47 3 
7152,21 5 11,30 13,03 5p P/2J-6s' !1/2] 0 1-1 
7143,45 8 11,30 13,04 5p P/21-5d [21/21° 1-2 
7133,67 1 12,12 13,86 4d [31/21°-10/ [41/21 4-5,4 

7089,51 1 12,04 13,78 4d [1/21°-8/ [fl/21 1-1 
7086,43 1 12,04 13,79 4d (1/21°-8/ [21/21 1-2 
7057,27 10 11,67 13,42 5p (1/21-6d [11/21° 0-1 
7008,62 2 
7001,62 2 

7000,79 7 11,67 13,44 5p P/21-Ss [11/21° 0-1 
6993,05 2 12,04 13,81 4d [1/21°-4/' [21/21 1-2 
6935,38 2 12,00 13,78 4d (1/21°-8/ [11/21 0-1 
6911,29 2 12,04 13,83 4d P12r-w w121 1-1 
6904,68 100 11,30 13,10 5p PI2J-1s [11/21° 1-2 

£904,22 15 11,30 13,10 5p [1 /21-5d [11 /2] 0 1-1 
6869,63 20 11,55 13,35 5p W/2J-6d P/2l0 2-1 
6862,82 3 
6853,32 2 
6846,40 20 11,30 13,11 5p PI2J-1s [11/z] 0 1-1 

6829,09 8 11,53 13,34 5p !11/2l-6d !1/2r 1-0 
68'13 ,10 50 11,55 13,36 5p [11/21-6d [11/21° 2-2 
-6795,40 4 11,53 13,35 5p [11/ 2 ]-6b P/2t 1-1 
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6789,21 '1 12,04 13,86 4d (1/21°-10/ [11/21 1-1' 2 
6776,15 3 11,55 13,37 5p [11/21-6d [31/21" 2-:~ 

6764,51 2 12,00 13,83 4d [1/2jD-9j [11/21 0-1 
6740,10 20 11,53 13,36 5p [11/21-6d [11/21° 1-2 
6723,36 4 11,55 13,39 5p [11 /21-6d [21/21° 2-2 
6699,228 60 11,55 13,40 .'Jp !F/21-6d [21/21° 2-:1 
6652,239 40 11,53 13,39 5p [11/21-6d [21/21° 1-2 

6647,94 2 12,00 13,86 4d (1/21°-10/ [11/21 0-1 
6612,38 2 
6605,12 2 11,55 13,42 5p [11/21-6d (fl/21° 2-l 
6576,42 20 11,55 13,4:3 5p [il/21-8s f11/2t 2-2 
6555,69 6 11,55 13,44 5p [11/z1-8s [11/21° 2-1 

6555,56 2 11,67 13,56 5p (1/21-7d (1/21° 0-l 
6536,55 8 11,53 13,42 5p [11/z1-6d [11/21° 1-J 
6508,37 3 11,53 13,43 5p (fl/21-8s (11/21° 1-2 
6504,89 10 11,44 13,35 5p [21/z1-6d [1/21o 2-1 
6488,07 15 11,53 13,44 5p (fl/2J-8s [11/21° 1-1 

6456,2910 200 11,44 13,36 5p [21/2]-6d [31/zt 3-4 
6454,19 1 11,44 13,36 5p [21/2]-6d [11/2] 0 2-2 
6448,78 10 11,44 13,36 5p [21/2]-6d [11/21° 3-2 
6421,0283 100 11,44 13,37 5p [21/z]-6d [:Jl/21° 2-3 
6415,65 20 11,44 13,37 5p [21/2]-6d [31/z] 0 3-3 

6410,'17 5 11,67 13,60 5p (l/21-7d f11/z1° 0-1 
6373,58 30 11,44 13,39 5p [21/z1-6d [21/z1° 2-2 
6373,19 1 11 ,67 13,61 5p Plz]-9s (11/z1° 0-1 
6368,26 4 11,44 13,:39 5p [21/zJ-6d [21/z] 0 3-2 
6351 ,90 8 11,44 13,40 5p [21/2]-6d [21/2 ]" 2-3 

6346,66 20 11,44 13,40 5p [21/z]-6d [21/zt 3-3 
6267,33 2 11,44 13,42 5p [21/z1-6d [Il/z1° 2-1 
6241,39 10 11,44 13,43 5p [21/z]-8s f1l/z1° 2-2 
6236,3520 30 11,44 13,43 5p [21/z]-8s [11/zt :3-2 
6222,71 20 11,44 13,44 5p [21/z]-8s [11/zr 2-1 

6172,08 2 11,67 13-,67 5p P/zl-8d P/2lo 0-1 
6163,65 7 11,55 13,56 5p [11/z]-7d [1/z] 0 2-1 
6151,38 20 11,55 13,56 5p [fl/z]-7d (P/21° 2-2 
6115,23 3 11,55 13,57 5p [il/z]-7d [31/2] 0 2-3 
6108,34 3 11,53 13,55 5p [11/2]-7d (1/2] 0 1-0 

6103,86 1 11 ,53 13,56 5p lfl/21-7d (1/zr 1-1 
6094,31 2 11 ,55 13,58 5p [fl/z]-7d [21/2]0 2-2 
6091 ,81 6 11,53 13,56 5p [fl/z]-7d [11/2]0 1-2 
6088,00 2 11,67 13,70 Sp P/z]-8d [11/z1° 0-1 
6082,8630 40 11,30 13,34 5p [1f21-6d (1/210 1-0 

6075,24 20 11,55 13,59 5p [11/z]-7d [21/z1° 2-3 
6056,1280 60 H ,:30 - 13,35 5p [1/z1-6d [1/z1° 1-1 
6049,35 3 11,67 13,71 5p P/z]-10s [Jl/z] 0 0-1 
6035,82 15 11,53 13,58 5p [11/z]-7d [21/z1° 2-2 

6012,1570 50 { 11,55 13,61 5p [fl/z]-9s [fllz1° 2-2 
11,30 13,36 5p P/z1-6d [11/z] 0 1-2 

6002,19 3 11,55 13,61 5p [11/z1-9s [fllz1° 2-1 
5993,8506 60 10,03 12,10 5s [11/z1°-5p' f11/zl 1-1 
5977,65 4 11 ,.53 13,60 .)p [fl/z1-7d f11/z1° 1-1 
59.55,14 2 11,5:3 13,61 5p f11/z1-9s [fl/z1° 1-2 
5945,4!; .') 11,53 13,61 5p [1 1/zl-9s [11/ 2 1° 1-1 

5942,13 2 11,30 13,:39 5p P/z]-6d [21/z] 0 1-2 
5887,68 3 11,55 13,65 5p [11/z1-5d' [11 /z1° 2-2 
5881.,18 2 11 ,.55 13,65 5p Wlz1-5d' [21/z1° 2-2 
5879,9000 50 '10 ,03 12,14 ;)s [11/z1°-5p' [1/z1 1-1 
5870,9153 :1000 10,03 12.14 5s [fl/z] 0-5p' f1l/zl 1-2 
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5866,7514 50 10,64 12,76 5s' P/z) 0-6p P/zl 1-1 
5857 ,32 1 11,44 13,56 5p [21/z)-7d [fl/z) 0 2-2 
5852,86 5 11,44 13,56 5p [21/ 2 ]-7d [fl/z) 0 3-2 
5849,66 2 11,30 13,42 5p [1/z)-6d [il/z] 0 1-1 
5841,44 4 11,55 13,67 5p [fl/z]-5d' [21/z] 0 2-3 

5832,8600 100 11,44 13,57 5p [21/z)-7d [31/z) 0 3-4 
5827 !07 20 11,30 13,43 5p [1/z]-8s [11/z] 0 1-2 
5824,50 40 11,44 13,57 5p [21/zl-7d [31/z] 0 2-3 
5823,51 3 11,55 13,67 5p [11/z]-8d P/z] 0 2-1 
5820,10 15 11,44 13,57 5p [21/z]-7 d [31/z] 0 3-3 

5810,80 8 11,30 13,44 5p P/z]-8s [11/z] 0 1-1 
580.),53 20 1'1,44 13,58 5p [21/z]-7d [21/ 2 ) 0 2-2 
5801 ,17 2 11,44 13,58 5p [21/z]-7d [21/z] 0 3-2 
5788,24 7 11,44 13,59 5p [21/z]-7d [21/z) 0 2-3 
5787 ,29 6 10,64 12,78 5s' [1/z) 0-6p [21/z) 1-2 

5783,89 10 11,44 13,59 5p [21/z]-7d [21/z] 0 3-3 
5775,56 2 10,03 12,18 5s [21/z] 0-4d [31/z] 0 1-3 
5762,90 4 11,55 13,70 5p [11/z]-8d f31/z] 0 2-3 
5755,04 2 11,53 13,67 5p [il/z]-8d [1/z] 0 1-1 
5754,33 1 11,55 13,70 5p (11/z]-8d [21/z] 0 2-2 

5750,57 10 11,55 13,70 5p [11/z]-8d [21/z] 0 2-3 
5749,02 5 11,55 13,70 5p [11 / 2 ]-8d [fl/z]0 2-2 
5730,86 4 11,44 13,61 5p [21/z]-9s [11/z]0 2-2 
5726,59 20 11,44 13,61 5p [21/z]-9s [11 /zl" 3-2 
5723,56 15 10,64 12,81 5s' P/z] 0-6p (11/zl 1-1 

5721,88 10 11,44 13,61 5p [21/z]-9s (11/z] 0 2-1 
5717,61 3 11,55 13,71 5p [11/z]-10s [fl/z] 0 2-2 
5714,11 2 11,55 13,71 5p [il/z]-10s [F/z] 0 2-1 
5707 ,5188 40 10,64 12,82 5s' P/z] 0-6p [11/zl 1-2 
5702,19 10 11,53 13,70 5p [Fiz]-8d [21/z] 0 1-2 

5696,95 1 11,53 13,70 5p [fl/z]-8d [fllz] 0 1-2 
5696,54 3 11,53 13,70 5p [11/zl-8d [fl/z] 0 1-1 
5672,4519 50 9,91 12,10 5s [11/z] 0-5p' [11/zl 2-1 
5666,09 1 11,53 13,71 5p [fl/z]-10s [11/z] 0 1-2 
5662,67 3 11,53 13,71 5p [il/z]-10s [fl/z] 0 1-1 

5649,5625 100 10,56 12,76 5s' P/z] 0-6p [1/zl 0-1 
5611,82 4 11,44 13,65 5p [21/z]-5d' [21/z] 0 2-2 
5608,37 3 9,91 12,12 5s [1 1 /z) 0-4d [31/z) 0 2-4 
5607,72 1 11,44 13,65 5p [21/z]-5d' [21/zlQ 3-2 
5591,41 2 11,55 13,76 5p [fl/z]-7s' P/z] 0 2-1 

5580,3890 80 10,64 12,86 5s' [1 /z] 0-6p [1/zl 1-0 
5577 ,64 3 11,55 13,77 5p [11/z]-9d [fl!z] 0 2-2 
5575,6 10 
5573,13 2 10,03 12,26 5s [11/z] 0 -5p' [1/zl 1-0 
5570,2890 2000 9,91 12,14 5s [11/z] 0-5p' [1/zl 2-1 

5562,2254 500 9,91 12,14 5s [fl/z] 0-5p' [11 /z] 2-2 
5559,26 2 11,44 13,67 5p [21/z]-8d P/z] 0 2-1 
5544,4 1 11,55 13,78 5p [1 1/z]-iis [11/z] 0 2-2 
5542,10 1 11,53 13,75 5p [il/z]-9d [1/z) 0 1-1 
5539,4 1 11,55 13,78 5p [11/z]-11s [11/z] 0 2-1 

5528,63 2 11,53 13,77 5p [11/z]-9d [11/z] 0 1--2 
5521,17 3 11,53 13,77 5p (11/z]-9d [21/z] 0 1-2 
5520,52 40 11,44 13,69 5p [21/z]-8d [31/z] 0 3-4 
5516,66 20 10,56 12,81 5s' [1/z] 0- 6p (11/zl 0-1 
5511 ,16 1 11,53 13,78 5p [11/z]-9d [fl/z] 0 1-1 

5504,34 20 11,30 13,55 5p [1/z]-7d [1/z] 0 ·.1-0 
5504,02 15 11,44 13,70 5p [21/z]-8d [31/z ]0 ~-3 

5500,71 50 11,30 13,56 5p [1/z]-7d [l/z) 0 1-1 
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5496,21 3 11,44 1.3,70 5p [21/2l-8d [21/21° 2-2 
5492,77 1 11,44 13,70 5p [21/21-8d [21/21° 2-3 
5491,33 2 11,44 13,70 5p [21/2l-8d [11/21° 2-2 

5490,94 50 { 11,53 13,78 5p [fl/2]-11s [fl/2l 0 1-1 
11,30 13,56 5p P/2l-7d !1 1/~] 0 1-2 

5488,86 5 11,44 13,70 5p [21/2]-8d [21/21° 3-3 
5487,46 1 11,44 13,70 5p [21/2l-8d [11/z] 0 3-2 
5476,58 2 9,91 12,18 5s [1l/zl 0-4d [31/21° 2-3 
5462,65 2 11,44 13,71 5p [21/zl-10s [11/zl 0 2-2 
5461,37 1 11,55 13,81 5p [11/2j-10d [1/2] 0 2-1 
5459,47 4 11,44 13,71 5p [21/2]-10s [11/zl 0 2-1 
5458,80 7 11,44 13,71 5p [21/2]-iOs [11/21° 3-2 
5456,39 2 11,55 13,82 5p [fl/zl-10d [1l/2l 0 2-2 
5447,86 3 11,55 13,82 5p [11/21-iOd [21/21° 2-3 
5445,43 1 11,30 13,58 5p P/z]-7d [21/ 21° 1-2 
5431,77- 1 11,55 13,83 5p [11/2l-12s [11/21° 2-2 
5414,42 1 11,53 13,81 5p [1lfzl-10d (1/21° 1-1 
5409,44 1 11,53 13,82 5p !11/zl-10d lfl/21° 1-2 

5403,03 2 11,53 13,82 5p [fl/2l-10d [21/21° 1-2 
5379,64 15 11,30 13,61 5p [1/2]-9s [11/21° 1-2 
5372,57 1 11,55 13,85 5p [fl!2]-11d [11/21° 2-2 
5371,74 2 11,30 13,61 5p [1/21-9s [11/ 219 1-1 
5365,91 1 11,55 13,86 5p [fl/21-Hd [21/21° 2-3 

5347 ,37 2 11,44 13,75 5p [21/2l-9d [1/2] 0 2-1 
5339,13 20 11,44 13,76 5p [21/21-9d [31/21° 3-4 
5334,78 10 11,44 13,77 5p [21/2l-9d [11/21° 2-2 
5331,08 2 11,44 13,77 5p [21/2l-9d [fl/21° 3-2 
5327 ,87 2 11,44 13,77 5p [21/21-9d [21/21° 2-2 

5325,70 \ 11,44 13,77 5p [21/21-9d [21/zl 0 2-3 
5322,02 2 11,44 13,77 5p [21/21-9d [21/21° :~-3 
5304,43 1 11,44 13,78 5p [21/21-11s [fl/2l 0 2-2 
5300,74 3 11,44 13,78 5p [21/zl-11s [1l/2l 0 3-2 
5299,79 2 11,44 13,78 5p [21/21-Hs [11/21° 2-1 
5279,84 9 11,30 13,65 5p [1/21-5d' [fl/21° 1-2 
5274,61 4 11,30 13,65 5p [1/z )-5d' [21/2] 0 1-2 
5232,06 2 9,91 12,28 5s [11/2] 0-4d [21/2] 0 2-3 
5228.18 20 11,30 13,67 5p [1/2l-8d [1/21° 1-1 
5223;57 5 11,44 13,82 5p [21/2l-10d [31/21° 3-4 
5222,38 3 11,44 13,82 5p [21/2l-10d [31/21° 2-3 
5218,84 1 11,44 13,82 5p [21/2]-10d [31/2] 0 3-3 
5217,78 1 11,44 13,82 5p [21/zl-10d [21/z1° 2-2 
5215,81 8 11,30 13,68 5p [1/2]-8d (1/2] 0 1-0 
5212,41 1 11,44 13,82 5p [21/ 2l-10d [21/ 219 3-3 

5198,97 1 11,44 13,83 5p [21/z]-12s [11 /2]0 2-1 
5197,82 1 i1 ,44 13,83 5p [21/zl-12s [i1/2l 0 3-2 
5172,36 2 11,30 13,70 5p P/zl-8d [21/:d 0 1-2 
5168,06 4 11,30 13,70 5p P/z]-8d [fl/2l 0 1-2 
5167,73 1 11,30 13,70 5p [1/zl-8d [fl/zl 0 1-1 

5145,39 1 11,44 13,85 5p [21/2]-11d [31/21° 2-3 
5145,04 2 11,44 13,85 5p [21/z]-11d [31/ 21° 3-4 
5142,7 4 11,30 13,71 5p P/zl-10s li1/2t 1-1 
5139,9 1 11,30 13,71 5p P/2l-10s [11/ 21° 1-2 
5109,81 2 

5090,36 1 11,44 13,88 5p [21/zl-12d [31/z] 0 2-3 
5089,12 2 '11,44 13,88 5p [21/2]-12d [31/21° 3-4 
5058,08 4 11,30 13,75 5p [1/2]-9d [1/21° 1-0 
5047,74 1 11,44 13,90 5p [21/2]-13d [31/21° 3-4 
5040,34 7 11,30 13,75 5p P/2l-9d P/2l 0 1-1 
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5029,15 5 11,30 13,77 5p [1/21-9d [11/21° 1-2 
5002,14 2 11,30 13,78 5p (1/21-iis [11/21° 1-2 
4969,36 15 10,64 13,14 5s' [1/21°-4/ [fl/2l 1-2 
4969,08 20 10,64 13,14 5s' P/21°-4/ [fl/21 1-1 
4955,27 15 10,64 13,14 5s' [1/21°-4/ [21/21 1-2 
4938,38 2 11,30 '13,81 5p [1/21-10d P/2lo 1-0 
4934,48 4 11,30 13,81 5p [1/21-10d P/21° 1-1 
4930,38 4 11,30 13,82 5p P/21-tOd [11/21° 1-2 
4910,39 2 11,30 13,83 5p [1/21-12s [fl/21° 1-2 
4867,24 1 11,30 13,85 5p P/z1-11d [1/21° 1-0 
4864,91 2 11,30 13,85 5p [1/z1-11d [1/z1° 1-1 
4861,84 2 11,30 13,85 5p P/2l-1id [11/21° 1-2 
4861,31 4 
4812,6367 40 10;56 13,14 5s' [1/21°-4/ [11/zl 0-1 
4810,51 3 
4724,89 20 10,64 13,27 5s' [1/2] 0-7p [1/21 1-1 
4722,16 3 
4694,84 4 10,64 13,28 5s' [1/zl 0-7p [21/21 1-2 
4677,16 1 10,64 13,29 5s' P/2] 0-7p [1l/z1 1-1 
4671,61 10 10,64 13,29 5s' [1/2] 0-7p [11/2] 1-2 
4636,14 20 10,64 13,32 5s' P/2l 0-7p [1/2l 1-0 
4550,2985 40 10,03 12,76 5s [fl/2l 0-6p [1/21 1-1 
4538,06 3 10,56 13,29 5s' [1/21°-7p [fl/21 0-1 
4502,3'546 600 10,03 12,78 5s [fl/z1°-6p [21/21 1-2 
4463,6901 800 10,03 12,81 5s [11/21°-6p [11/21 1-1 
4453,9177 600 10,03 12,82 5s [fl/2l 0-6p [11/21 1-2 
4425,1908 100 10,64 13,44 5s' fl/2] 0 -6p' [fl/2J 1-1 
4418,7626 50 10,64 13,45 5s' [1/21°-5/ [1l/2l 1-2 
4416,8338 20 10,64 13,45 5s' [1/21°-5/ [fl/21 1-1 
4412,39 6 10,64 13,45 5s' [1/21°-5/ [21/21 1-2 
4410,3685 50 10,64 13,45 5s' l1/2l 0-6p' [1/2l 1-1 
4399,9670 200 10,64 13,46 5s' P/2l 0-6p' [fl/21 1-2 
4380,11 2 
4376,1219 800 10,03 12,86 5s [fl/21°-6p P/2l 1-0 
4362,6424 500 9,91 12,76 5s l11/21°-6p [1/21 2-1 
4354,23 2 
4353,90 2 
4351,3602 100 10,64 13,49 5s' [1/21°-6p' P/21 1-0 
4349,55 2 
4319,5798 1000 9,91 12,78 5s [1l/21°-6p [21/zl 2-3 
4318,5523 400 9,91 12,78 5s [11/21°-6p [21/21 2-2 
4302,4455 10 10,64 13,52 5s' [1/21°-8p [1/21 1-1 
4300,4877 50 10,56 13,44 5s' P/2l 0 -6p' [fl/21 0-1 
4292,64 6 10,56 13,45 5s' [1/2] 0-5/ [11/21 0-1 
4290,78 4 

4288,02 5 10,64 13,53 5s' P/21°-8p ffl/21 1-2 
4286,4875 40 10,56 13,45 5s' P/2l 0-6p' P/21 0-1 
4282,9686 100 9,91 12,81 5s [11/21°-6p [11/21 2-1 
4273,9700 1000 9,91 12,82 5s [fl/2l 0-6p £11/21 2-2 
·~263 ,2881 20 10,64 13,55 5s' [l/2l 0 -8p P/21 1-0 

4184,4726 20 10,56 13,52 5s' P/2l 0 -8p f1/2l 0-1 
4172,83 3 10,56 13,53 5s' P/2l 0-8p [11/ 2] 0-1 
4167,28 5 10,64 13,62 5s' f1 /2r-6t [11/21 1-1 
4164,48 2 10,64 13,62 5s' P/2] 0-6/ [21/2] 1-2 
4108,43 3 10,64 13,66 5s' P/2J 0-9p P/2l 1-1 

4097,84 1 10,64 13,67 5s' P/21°-9p [fl/2J 1-2 
4086,90 2 10,64 13,68 5s' fl/zl 0-9p fl/z1 1-0 
4056,57 3 10,56 13,62 5s' P/2la-6j [fl/2l 0-1 
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4029,66 2 10,64 13,72 5s' P/z] 0-7/ [il/zl 1-1 
4028,03 1 10,64 13,72 5s' P/z] 0-7/ [21/zl 1-2 
4000,72 2 10,56 13,66 5s' P/z] 0-9p [1/z] 0-1 
3994,82 3 10,64 13,75 5s' fl/z] 0 -10p P/zl 1-1 
3991 ,2581 10 10,03 13,14 5s [11/z] 0-4/ [11/zl 1-1 
3991 ,0797 20 10,03 13,14 5s [11/z] 0-4/ [11/zl 1-2 
3982,1699 6 10,03 13,14 5s [11/z] 0 -4/ [21/zl 1-2 
3926,05 1 10,56 13,72 .5s' P/z] 0-7/ [11/zl 0-1 
3892,69 1 10,56 13,75 5s' P/z] 0 -10p P/zl 0-1 
3846,12 2 9,91 13,14 5s [11/z] 0 -4/ (11/zl 2-1 
3845,9778 15 9,91 13,14 5s [11/zl"-4/ [11/zl 2-2 
3837,81 30 9,91 13,14 5s [il/z] 0-4/ [21/zl 2-3 
3812,2155 20 10,03 13,28 5s [11/z] 0 -7p [21/zl 1-2 
3800,5437 30 10,03 13,29 5s [11/z] 0-7p (11/zl 1-1 
3796,8839 20 10,03 13,29 5s [11/z] 0 -7p [11/z] 1-2 
3773,4241 50 10,03 13,32 5s f11/z] 0-7p P/zl 1-0 
3698,0452 6 9,91 13,27 5s [11/z] 0-7p P/zl 2-1 
3679,58 100 9,91 13,28 5s [11/z] 0-7p [21/zl 2-3, 2 
3668,7363 10 9,91 13,29 5s [11/z] 0-7p [fl/zl 2-1 
3665,3259 80 9,91 13,29 5s [11/2]"-7p [11/zl 2-2 
3632,4896 4 10,03 13,44 5s [11/z] 0-6p' [11/zl 1-1 
3628,1570 10 10,03 13,45 5s [1 1/z] 0-5/ (11/zl 1-2 

3626,91 2 10,03 13,45 5s [11/z] 0-5/ [11/zl 1-1 
3623,84 1 10,03 13,45 5s [11/z] 0-5/ [21/zl 1-2 
3622,53 1 10,03 13,45 5s [il/z] 0-6p' [1/zl 1-1 
3615,4755 20 10,03 13,46 5s [il/z] 0-6p' [11/z) 1-2 
3549,44 1 10,03 13,52 5s [11/z) 0-8p P/z) 1-1 

3546,46 3 10,03 13,53 5s [fl/z] 0-8p [21/zl 1-2 
3540,9538 5 10,03 13,53 5s [11/z]"-8p [11/zl 1-1 
3539,5416 5 10,03 13,53 5s [11/z] 0-8p [11/z) 1-2 
3522,6747 15 10,03 13,55 5s [fl/z) 0-8p [1/zl 1-0 
3511,8963 4 9,91 13,44 5s [1l/z) 0 -6p' (11/zl 2-1 

3507,84 3 9,91 13,45 5s [il/z] 0 -5/ [F/zl 2-2 
3506,66 3 9,91 13;45 5s [fl/z] 0 -.5/ [11/zl 2-1 
3503,8981 15 9,91 13,45 5s (fl/z] 0-5/ [21/zl 2-3 
3502,5.537 20 9,91 1::3,45 5s [11/z] 0 -6p' P/zl 2-1 
3495,9900 10 9,91 13,46 5s [fl/z] 0 -6p' [11/zl 2-2 

3460,13 2 
3456,87 3 10,03 13,62 5s f1 1/z] 0 -6/ [fl/zl 1-1 
3454,90 1 10,03 13,62 5s [11/zl"-6/ [21/zl 1-2 
3434,1423 8 9,91 13,52 5s [11 /z] 0 -8p P/zl 2-1 
3431,7217 20 9,91 13,53 5s [1l/z] 0 -8p [21/z) 2-3 

3431,45 2 9,91 13,53 5s (fl/z] 0-8p [21/z) 2-2 
3426,27 2 9,91 13,53 5s [fl/z] 0-8p [1 1/zl 2-1 
3424,9433 15 9,91 13,53 5s [11/z] 0-8p (11/zl 2-2 
3412,80 1 10,03 13,66 5s [11/z] 0-9p [21/zl 1-2 
3409,89 2 10,03 13,67 5s [1l/z] 0 -9p [11/z) 1-1 

3408,97 2 10,03 13,67 5s [11 /z) 0-9p [11/z] 1-2 
3401,40 5 10,03 13,68 5s [fl/z] 0 -9p P/zl 1-0 
3361,74 2 10,03 13,72 5s [fllz] 0 -7/ (fl/zl 1-1 
3347,50 2 9,91 13,62 5s [fl/2] 0-6/ ffl/zl 2-1 
3345,73 4 9,91 13,62 5s [fllz] 0-6/ [21/z) 2-3 

3337,17 1 10,03 13,75 5s [fl/z] 0 -10p [1/zl 1-1 
33:34,47 1 10,03 13,75 5s [fl/z] 0 -10p [21/z) 1-2 
3332,47 1 10,03 13,75 5s [ fl/z] 0 -10p [11/z J 1-2 
3328,00 2 10,03 13,76 .'is [11 /z] 0 -10p [1/zl 1-0 
3306,17 7 9,91 '13 ,66 5s [1l/z] 0 -9p [21/z) 2-3, 2 
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A, A I I EH, eV I E 8, eV Transition J 

3302,54 10 { 10,03 13,78 5s ffl/21°-8/ [fl/2l 1-2 
9,91 13,67 5s [fl/21°-9p f11/2l 2-2 

3280,59 1 10,03 13,81 5s [11/21°-11p f1/2l 1-0 
3258,00 1 9,91 13,72 5s [fl/21°-7/ ffll2l 2-2 
3257,10 1 9,91 13,72 5s [fl/21°-7/ [21/21 2-3 
3232,80 2 9,91 13,75 5s [fl/21°-10p [21/21 2-3, 2 
3230,68 2 9.91 13,75 5s [11/21°-10p f11/2l 2-2 
3186,01 1 9;91 13,80 5s f11/2l 0-1ip [21/21 2-3, 2 
3184,53 1 9,91 13,81 5s [1l/2] 0-11p ffl/2l 2-2 
1235,839 13 0,00 10,03 4p61S-5s [fl/2l 0 0-1 
1164,868 4 0,00 10,64 4p61S-5s' fl/2] 0 0-1 
1134,89 3 
1134,15 3 
1030,020 2 0,00 12,04 4p61S-4d fl/2lo 0-1 
1003,542 2 0,00 12,35 4p6 1S-4d f11/2l 0 0-1 
1001,048 2 0,00 12,38 4p6 1S-6s [11f2]o 0-1 

963,34 1 0,00 12,87 4p61S-5d P/2lo 0-1 
953,42 1 0,00 13,00 4p61S-4d' [11/2l 0 0-1 
951,06 0 0,00 13,03 4p61S-6s' fl/2l 0 0-1 
946,52 1 0,00 13,10 4p61S-5d ffl/2l 0 0-1 
945,45 1 0,00 13,11 4p61S-7s [11/21° 0-1 

Kr II, ground state 1s2 2s2 2p6 3s2 3p6 3d1o 4s2 4p5 2 pg12 

Ionization potential 198182,00 cm-1; 24,570 eV 

A, A I EH, eV E 8, eV Transition J 

10659,5 1 17,37 18,54 5p 2P 0 -4d' 2D 8J2-% 
10639,34 6 17,37 18,54 5p 2D 0 -4d' 2D s;2_s;2 
10562,84 4 17,65 18,62 5p 2S0 -4d' 2P 1J2....:...3j2 
10431,84 2 
10428,40 10 
10389,28 8 16,18 17,37 4d 4P-5p 2P0 1J2-3J2 
10361,15 100 { 20,86 22,06 5f 2F"-5d' 2F 7/2-7/2 

16,18 17,38 4d 4P-5p 4D0 1/2-1/2 
10221,46 1000 15,62 16,83 4d 4F-5p 4D 0 9J2-7 /2 
10177,41 3 17,65 18,87 5p 2S0-4d' 2P 1/2-1/2 
10167 ,61 10 17,60 18,82 5p 2D 0 -4d' 2P a;2_s;2 
10157 ,07 2 20,02 21,24 5d 4D-4o s;2_s;2 
10127 ,74 4 19,96 21 ,19 5d 4P-3° 5J2-3/2 
10042,27 20 20,60 21 ,83 1°-5d' 2D 3/2-3/2 
10017,97 20 
9966,67 5 16,83 18,08 5p 4P 0 -5s" 28 1J2-1J2 
9954,75 20 17,37 18,62 5p 2P 0 -4d' 2D 3/2_3/2 
9892,97 10 17,57 18,82 5p 4S0-4d' 2D a;2_a;2 
9851,40 3 
9833,8 5 
9826,58 100 

9823,39 100 
9803,14 500 
9800,6 5 
9795,1 2 
9777 ,6 2 

9770,1 2 
9739,4 2 
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1.., A I EH, eV E 8, eV Transition J 

9720,6 3 
9717,16 10 
9711,60 200 
9693,27 2 
9672,90 6 
9663,34 200 16,29 17,57 4d 4P-5p 48° 5/2-3/2 
9622,5 3 
9619,61 400 
9613,80 100 20,89 22,17 5! 2F"-5g4G 5/2-5/2 
9605,80 500 
9594,24 100 { 16,09 17,38 4d 4F-5p 4D 0 3/2-1/2 

16,08 17,37 4d 4F-5p 2D0 %-5/2 
9577,52 500 16,08 17,37 4d 4F-5p 2P0 %-3/2 
9564,32 5 
9561 ,26 2 
9552,85 10 
9549,4 2 
9543,64 10 20,88 22,17 5f 4F"-5g 4G 3/2-% 
9520,23 4 
9504,70 100 15,85 17,16 5s' 2D-5p 4D 0 %-3/2 
9500,60 100 
9476,4 5 
9475,06 100 20,86 22,17 5! 2Fo-5g4G 7/2- 9/2 
9470,93 200 20,86 22,17 5! 2F"-5g 4G 7j2-7j2 

9461,67 3 
9440,02 100 20,15 21 ,47 6s 2P-5f' 2F 0 1/2-% 
9437,21 20 18,62 19,94 5p' 2po_5d 4p 3/2-1/2 
9430,25 5 20,86 22,17 5! 2F"-5g 4G 7j2-% 
9414,94 100 16,29 17,60 4d 4P-5p 2D0 5j2-3j2 

9413,32 3 
9402,82 200 20,85 22,17 5! 4F0 -5g 4D 5/2-7/2 
9388,08 50 
9363,6 1 20,09 21,42 6s 2P-7° 3/2-% 
9361,95 300 17,17 18,49 2-5p' 2p0 3/2-5/2 

9349,08 100 20,84 22,17 5f 4F0 -5g 4G 7/2-% 
9345,11 100 20,84 22,17 5f 4F"-5g 4G 7/2-7/2 
9337,73 2 
9330,66 5 20,09 21,42 6s 2P-5f' 2D 0 3/2-5/2 
9326,19 4 
9320,99 200 20,84 22,17 5j 4F0 -5g 4G %-9/2 
9317,84 30 20,84 22,17 5! 4F"-5g 4G 9/2-7/2 
9305,76 1 20,84 22,17 5f 4F"-5g 4G 7/2-5/2 
9296,1 60 
9293,82 500 20,84 22,17 5! 4F"-5g 4G 9/2-11/2 

9289,95 20 
9271 ,99 50 15,82 17,16 5s' 2D-5p 4D 0 3/2-3/2 
9269,38 2 
9266,17 2 21,33 22,67 4d" 2D-11° 3/2-% 
9262,93 2 18,87 20,21 5p' 2P0-5d 4D 1/2-1/2 

9245,45 20 
9238,48 500 16,87 18,21 5p 4D 0 -4d' 2G 5/2-7/2 
9233,18 50 16,23 17,57 4d 4P-5p 48° 3/2-3/2 
9207,27 8 
9196,7 1 21 ,32 22,67 4d" 2D-11° 5/2-5/2 

9181,23 10 
9175,42 40 
9164,04 3 
9157,82 2 
9133,4 8 
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7-., A I EH, eV E 8 , eV Transition J 

9131,21 6 
9115,00 20 
9099,72 15 
9096,49 4 
9094,5 2 
9090,98 3 
9087,18 2 
9044,55 10 19,57 20,94 6s 4P-5p" 2P 0 3/z-3/z 
9039,95 20 
9025,67 10 17,25 18,62 5p 2P 0-4d' 2D 1/z-3/z 

9006,15 10 16,23 17,60 4d 4P-5p 2D 0 3/z-3/z 
8999,11 6 16,83 18,21 5p 4D 0 -4d' 2G 7 /z-7 /z 
8978,70 15 17,16 18,54 5p 4D 0-4d' 2D 3/z-5/z 
8908,26 3 
8840,09 4 18,56 19,96 5p' 2r-5d 4P 7 /z-s/2 

8833,42 3 
8829,38 5 { 20,02 21,42 5d 4D-5f' 2Dc 5/z-% 

20,01 21,42 5d 4P-7° a;2_s;2 
8810,10 2 
8804,65 3 20,06 21,47 5d 4D-5j' zpo 3/z-5/z 
8798,65 3 
8717,31 2 20,21 21,63 5d 4D-5f' 2P 0 1J2-lj2 
8707 ,61 8 16,18 17,60 4d 4P-5p 2D0 lj2_a;2 
8690,19 100 15,82 17,25 5s' 2D-5p 2P 0 3/z-1/2 
8674,26 2 16,65 18,08 5p 4P 0 -5s" 2S 3/z-1/z 
8651,50 5 
8619,34 1 18,62 20,06 5p' 2P 0-5d 4D 3/z-3/z 
8613,58 2 
8595,91 4 
8563,59 2 18,62 20,07 5p' 2P0-6s 4P 3/z-1/z 
8551,33 2 t7 ,37 18,82 5p zpo_4d' 2p 3/z-3/z 

8537,98 3 17,37 18,82 5p zpo_4d' zp %-3/z 
8523,88 3 
8473,31 100 17,16 18,62 5p 4D 0-4d' 2D 3/z-3/2 
8464,92 4 20,07 21,53 6s 4P-5f' 2P 0 1J2-3fz 
8432,37 1 18,62 20,09 5p' 2po_6s' 2p 3/z-3/2 

8411,14 1 20,06 21,53 5d 4D-5/' 2P 0 3/2-Sfz 
8378,87 2 
8333,14 2 
8202,72 200 15,86 17,37 4d 4F-5p 2D0 7 /z-5/z 
8178,68 2 
8157 ,25 10 15,85 17,37 5s' 2D-5p 2D 0 5/z-5/z 
8147,70 1 21,15 22,67 6s' 2D-11° 5/z-5/z 
8145,15 100 15,85 17,37 5s' 2D-5p 2P 0 5/z-3/z 

8142,17 1 { 20,01 21 ,53 5d 4P-5f' zpo 3/z-3/2 
18,49 20,02 5p' 2F0-5d 4D 5/z-5/2 

8132,96 6 
8130,03 10 16,08 17,60 4d 4F-5p 2D 0 Sfz-3/z 
8123,44 4 
8095,96 3 
7993,22 200 15,10 16,65 4d 4D-5p 4P0 lfz-:lf2 
7973,62 120 15,82 17,37 5s' 2D-5p 2P 0 3/2-312 

7957 ,07 3 15,82 17,38 5s' 2D-5p 4D 0 3J2-lf'!. 
7931,41 40 17,00 18,56 4d 2F-5p' 2F0 612-7/z 
7956,52 30 17,25 18,82 5p zpo_4d' zp lj2-3j2 
7791,90 6 18,62 20,21 5p' 2P0 -5d 4D 3!z-2f2 
7781,97 100 
7749,16 1 18,87 20,47 5p' 2po_5d zp 1/z-3/2 
7735,69 250 15,00 16,60 4d 4D-5p 4 P0 3/z-5 /z 
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7641,16 150 17,25 18,87 5p 2po_4d' 2p 1/2-1/2 
7635,13 5 20,01 21,63 5d 4P-5j' 2P 0 3/2-1/2 
7629,46 5 17,00 18,62 4d 2F-5p' 2P 0 s;2_a;2 

7615,69 3 
7515,48 20 
7524,46 300 15,00 16,65 4d 4D-5p 4P 0 a;2_a;2 
7467,99 6 
7435,78 200 16,87 18,54 5p 4D 0 -4d' 2D 5/2-% 

7434,74 15 17,16 18,82 5p 4D 0 -4d' 2P a;2_a;2 
7407,02 400 14,93 16,60 4d 4D-5p 4P 0 5/2-% 
7359,97 3 
7301,29 4 
7289,78 400 14,90 16,60 4d 4D-5p 4P 0 7/2-% 

7272,97 4 '17 ,17 18,87 2-5p' 2po 3/2-1/2 
7241,56 2 17,16 18,87 5p 4D 0 -4d' 2P %-1/z 
7233,52 1 1.7 ,17 18,88 2-5p' 2D 0 a;2_5/2 

7213,13 250 { 14,93 16,65 4d 4D-5p 4P0 5j2-a;2 
15,85 17,57 5s' 2D-5p 48° 5j2-a;2 

7156,81 1 18,87 20,60 4d' 2P-1° 1/2-3/2 

7139,99 60 15,10 16,83 4d 4D-5p 4P0 1/2-1/2 
7078,44 3 15,82 17,57 5s' 2D-5p 48° a;2_a;2 
7073,97 60 15,85 17,60 5s' 2D-5p 2D 0 5J2-a;2 
7022,56 2 18,62 20,39 5p' 2P0 -6s" 2S 3/2-1/2 
6977,95 3 18,82 20,60 4d' 2P-1° a;2_a;2 

6944,06 10 { 16,83 18,62 5p 4P0 -4d' 2D 1/2-3/2 
15,82 17,60 5s' 2D-5p 2D 0 a;2_a;2 

6870,85 40 16,69 18,49 4d 2P-5p' 2F0 a;2-% 
6771,22 50 15,82 17,65 5s' 2D-5p 28° a;2_1/2 
6764,43 80 15,00 16,83 5s 2P-5p 4P 0 1/z-1/2 
6763,61 100 15,00 16,83 4d 4D-5p 4P0 3/2-1/2 

6634,36 15 15,00 16,87 4d 4D-5p 4D 0 3/2-% 
6627,96 2 17,60 19,47 5p 2D 0 -6s 4P a;2_5/2 
6624,22 2 17,00 18,87 4d 2F-5p' 2D0 5/2-3/z 
6605,00 15 16,68 18,56 4d 2D-5p' 2F0 s;2_7 /2 
6602,90 10 17,00 18,87 4d 2F-5p' 2P 0 5/z-1/2 
6570,07 150 17,00 18,88 4d 2F-5p' 2D 0 Sfz-5/2 
6565,32 6 16,65 18,54 5p 4P0 -4d' 2D a;2_s;2 
6510,95 100 14,93 16,83 4d 4D-5p 4D0 %-7/2 
6510,14 8 17,57 19,47 5p 4S0-6s 4P 3/2-5/2 
6493,7 2 20,82 22,73 5d 2D-13° a;2_s;2 

6470,89 50 14,69 16,60 5s 2P-5p 4P 0 a;2_5/2 
6440,74 5 17,65 19,57 5p 2S 0 -6s 4P 1/2-3/2 
6420,18 300 14,90 16,83 4d 4D-5p 4D 0 7!2-7/2 
6416,61 60 16,69 18,62 4d 2P-5p' 2P 0 a;2_a;2 
6412,53 4 16,60 18,54 5p 4P 0 -4d' 2D 5/z-5/2 

6409,84 10 18,88 20,82 5p' 2D 0 -5d 2D 5/2-3/2 
6404,69 3 
6394,28 4 16,68 18,62 4d 2D-5p' 2P 0 5/2-3/2 
6391 ,14 30 14,93 16,87 4d 4D-5p 4D 0 5/2.-5/2 
6344,61 4 16,87 18,82 5p 4D 0 -4d' 2P 5/2-3/2 

6322,42 4 14,69 16,65 5s 2P-5p 4P0 3/2-3/2 
6303,66 100 14,90 16,87 4d 4D-5p 4D 0 7/2-5/2 
6290,96 3 16,65 18,62 5p 4P0 -4d' 2D a;2_a;2 
6257,84 4 18,62 20,60 4d' 2D-1° 3/2-3/2 
6230,74 10 18,63 18,82 5p 4po_4d' 2p 1/2-3/2 

6228,14 1 19,47 21,46 6s 4P-5f' 2p0 s;2_7 /2 
6196,14 3 
6185,35 7 17,57 19,57 5p 4S 0 -6s 4P a;2_a;2 

544 



---------- --------------------- .. 

t... A. I EH, eV EB, eV Transition J 

----~------------

6171,77 6 18,87 20,88 ·1d' 2P-5j 4po 1/z-% 
6168,80 50 16,48 18,49 4d 2JJ-5p' 2p0 3j2-% 

6150,54 1 16,60 18,62 5p 4po_4d' 2J) "lz-3/2 
6119,56 10 
!i112,61 4 1 20,70 22,73 5d 2P-13o lj2_5j2 

l 18,82 20,85 4d' 2P-5j 4F0 3j2-5fz 
6107 ,61 5 
6094,50 30 16,83 18,87 5p 4pc_4d' 2p 1/z-1/z 
6079,71 20 18,87 20,91 4d' 2P-.'1f 2J)o 1/z-3/2 
6047,13 1 18,87 20,92 4d' 2P-5j 4J)o 1/z-3/z 
6046,06 10 
6040,7 10 
6038,1 1 18,82 20,88 4r/' 2P-5j 4po 3/2-3/2 
6022,39 40 15,10 17,16 4d 2JJ-5p 4JJO 1/2-3/2 
6009,99 10 18,82 20,89 4d' 2P-5j 2po 3/2- 5/2 
6008,10 3 18,54 20,60 4d' 2D-1° 5/2-3/2 
5992,22 200 14 ,.58 16,65 5s 4P-.Sp 4po 1/2-3/2 
5974,82 2 16,48 18,56 l-5p' zpo 5/2-7/2 
59fi7 ,54 15 18,87 20,94 4d' 2P-5p" 2P 0 1/2-% 
5949,93 3 18,82 20,91 4d' 2P-5j 2J)o 3/2-3/2 
59111 ,82 4 
5935,03 8 18,62 20,71 .'Jp' 2po __ 5d Jp 3/2-3/2 
5918,81 2 18,82 20,92 4r/' 2P-5j 4JJ0 3/2-3/2 

5911,72 10 
.5900,89 8 17,37 19,47 5p 2P 0 -fis 4P 3/2-5/2 
5894,56 8 17,37 19,47 5p 2D0-6s 4P 5/2-5/2 
5860,75 10 
5854,04 /f 

5842,49 1 18,82 20,94 4d' 2P-5p" 2P 0 3/2-3/z 
!i801,81 1 16,48 18,62 1-5p' zpo s;2_3j2 
5800,16 6 16,48 18,62 4d 2JJ-5p' zpo 3/2- 3/2 
5777,72 2 18,70 20,84 4d' 2F-.Sf 4F0 "/z-7 /2 
.577:"',,5 '1 '18,62 20,77 5p' 2po_'Jd 2p 3fz_:_5;2 

5771,41 100 15,10 17,25 4d 4JJ-5p zpo 1/2-1/2 
5755,60 2 18,70 20,85 4d' 2F-5j 4pD 5j2-5j2 
5752,98 60 15,00 17,16 5s 2P-5p 4JJ 0 1/2-3/2 
5749,27 5 18,88 21,04 5p' 21F-5d 2JJ 5/2-5/2 

5699,84 10 { 16 ,fi5 18,82. 5p 4po_;f(i' zp 3/z-3/z 
16,32 18,49 4d 2F-5p' 2po 7 /z-5/z 

5692,11 5 
5690,35 200 16,69 18,87 '.d 2P-.Sp' 2JJo 3/2-3/2 
5681,89 400 14,69 16.87 .Js 2P-5p 4JJo a;z-5/2 
5674,52 30 'lfi,69 18,87 ·'*d 2P-5p' 2po 3/2-1/2 
5672,78 40 16,68 18,87 4d 2JJ-5p' 2JJO 5/z-3/2 

5664,85 1 18,70 20,89 4d' 2F-5f zpo 5j2-5fz 
5650,37 10 16,69 18,88 4r/ 2P-5p' 2JJ0 3/2- 5/2 
5648,38 1 20,47 22,67 5d 2P-11° 3j2_5j2 
5645,00 1 18,62 20,82 5p' 2P-.'id 2JJ 3/z-3/z 
5641 ,07 3 17,38 19,57 5p 4D 0 -6s 4P 1/z-3/2 

5633,02 100 1 16,68 18,88 4d 2JJ-5p' 2JJO 5/2-5/2 
l 17,37 19,57 Sp zpo_6s 4p 3/2-3/2 

;)627 ,02 1 17,37 19,57 5p 2D 0 -6s 4P 5/2-3/z 
5617,63 2 16,29 18,49 4d 4JJ-5p' zpo 5/2-5/2 
.')585,4 1 16 ,6.5 18,87 5p 4pc_,!d' zp 3/2-1/2 
5584,4 1 16,60 18,82 5p 4po_4d' 2p 5J2-3fz 

5568,6;) 100 14,93 17,16 4d 4fJ-5p 4JJO %-3/2 
5552,99 100 18,62 20,85 4d' 2IJ-,0,f 4pO 3/z-5/z 
5546,11 5 20,:39 22,62 6s" 2S-8" 1/z-"/2 
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5541,65 4 20,39 22,62 6s" 28-9° 1/z-1/z 
5532,29 5 16,32 18,56 4d 2F-5p' 2F 0 7/z-7/z 
5523,47 30 15,00 17,25 5s 2P-5p 2P 0 1/z-1/z 
5522,94 60 15,00 17,25 4d 4D-5p 2P 0 3/z-1/z 
5499,54 50 14,58 16,83 5s 4P-5p 4P 0 1/2-1/2 
5491,43 4 18,62 20,88 4d' 2D-5j ipo 1/2-1/2 
5476,46 4 18,88 21,15 5p' 2D 0 -6s' 2D %-5/2 

547,549 1 18,58 20,84 4d' 2F-5j 4F0 7/2-7/z 
546,817 200 18,62 20,89 4d' 2D-5j 2F 0 3/2- 5/2 
5449,61 2 18,49 20,77 5p' 2p0_5d 2p 5/2-5/2 
5446,34 80 15,10 17,37 4d 4D-5p 2P 0 1/2-3h 
5439.38 1 18,87 21,15 5p' 2D 0 -6s' 2D %-5/2 

5438,63 40 15,10 17,38 4d 4D-5p 4D 0 1/2-1/2 
5433,24 2 18,58 20,86 4d' 2F-5j 2po 7/2-7/z 
5423,56 1 17,65 19,94 5p 2S 0-5d 4P 1/2-1/2 
5418,43 30 18,62 20,91 4d' 2D-5j 2D0 3/2-3/z 
5373,19 3 18,58 20,89 4d' 2F-5j 2r 7/2- 5/2 

5355,45 10 18,54 20,85 4d' 2D-5j 4pa 5/2- 5/2 
5346,76 60 17,16 19,47 5p 4D 0 -6s 4P 3/z- 5/2 
5333,41 500 18,54 20,86 4d' 2D-5j 2pa 5/2-7/z 
5329,15 4 18,62 20 ,91! 4d' 2D-5p" 2P 0 1/z- 3/z 
5322,77 60 17,25 19,57 5p 2po_6s 4p 1/2-3/2 

5317,41 30 17,60 19,94 5p 2D 0 -5d 4P 3/2-1/z 
5310,26 4 16,29 18,62 4d 4P-5p' 2 P 0 5/2-3/z 
5308,66 200 14,27 16,60 5s 4P-5p 4P 0 %-5/2 

5297 ,8 1 18,54 20,88 4d' 2D-5j 4F 0 5/z- 3/z 
5276,50 100 18,54 20,89 4d' 2D-5j 2F 0 5/z-5/2 

5256,75 30 17,60 19,96 5p 2D 0 -5d 4P 3/2- 5/2 
5249,06 4 17,65 20,01 5p 2S 0 -5d 4P 1/z- 3/z 
5245,25 4 
5241,29 2 17,57 19,94 5p 4S 0 -5d 4P 3/z-1/z 
5230,15 3 18,54 20,91 4d' 2D-5j 2D0 5/z-3/z 
5229,52 60 15,00 17,37 4d 4D-5p 2D0 3/z- 5/z 
5225,05 3 15,00 17,37 5s 2P-5p 2P 0 1/2-3/z 
5224.56 7 15,00 17,37 4d 4D-5p 2P 0 3/2- 3/z 
5217 ;93 12 15,00 17,38 5s 2P-5p 4D 0 1f2-1f~ 
5217,45 30 15,00 17,38 4d 4D-5p 4D0 3/2-1/z 
5208,32 500 14,27 16,65 5s 4P-5p 4P 0 3/2-% 
5201,56 2 16,48 18,87 1-5p' 2D 0 5/2-3/2 
5200,22 60 16,48 18,87 4d 2D-5p' 2D 0 3/2- 3/z 
5186,99 60 16,48 18,87 4d 2D-5p' 2P 0 3/2-1/2 
5182,30 1 17,57 19,96 5p 4S 0-5d 4P 3/2-5/z 
5177,71 6 16,23 18,62 4d 4P-5p' 2P 0 3/2-3/z 
5166,80 80 16,48 18,88 4d 2D-5p' 2D0 3/2-5/z 
5152,01 3 
5149,61 3 17,60 20,01 5p 2D 0 -5d 4P 3/z-3/2 
5145,28 4 16,09 18,49 4d 4F-5p' 2F 0 3/2-% 

5143,05 60 17,65 20,06 5p 2S 0-5d 4D 1/z- 3/z 
5141 ,10 1 20,21 22,62 5d 4D-9° 1/2-112 
5133,52 1 16,08 18,49 4d 4F-5p' 2F0 %-% 
5125,73 400 17,16 19,57 5p 4D 0 -6s 4P 3/z-3/z 
5123,16 15 17,65 20,07 5p 2S0-6s 4P 1/2-1/z 
5086,52 250 18,88 21,32 5p' 2D 0 -4d" 2D 5/2- 5/z 
5078,19 2 17,57 20,01 5p 4S 0 -5d 4P 3/2-3/z 
5077 ,23 40 14,93 17,37 4d 4D-5p 2D 0 5/z- 5/z 
5075,92 4 17,65 20,09 5p 2S0-6s 2P 1/z- 3/2 
5072,55 40 14,93 17,37 4d 4D-5p 2P 0 5/2- 3/2 

5067,41 3 
5067,22 1 17,57 20,02 5p 4S 0-5d 4D 3fz-5fz 
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"· A I I EH, eV I E8 , eV Transition J 

5065,58 20 18,88 21,33 5p' 2D0-4d" 2D %-% 
5054,53 30 { 20,21 22,66 5d 4D-10° 1/z-3/2 

18,87 21,32 5p' 2D 0-4d" 2D 3J2-% 
5047,52 4 17,60 20,06 5p 2D 0-5d 4D %-% 
5046,31 80 18,87 21,33 5p' 2P0-4d" 2D 1,2_3,2 
5033,85 100 18,87 21,33 5p' 2D0-4d" 2D %-3/2 
5028,36 30 17,60 20,07 5p 2D 0-6s 4P 3J2-1J2 
5022,40 200 14,69 17,16 5s 2P-5p 4D 0 3/2-3/2 
5021,88 100 14,90 17,37 4d 4D-5p 2D0 1J2-% 

5020,43 4 20,15 22,62 6s 2p_9o 1/2-1/2 
5015,71 1 20,21 22,68 5d 4D-12° 1/2-3/2 
5013,29 100 15,10 17,57 4d 4D-5p 48° 1/2-% 
4998,54 5 18,-56 21,04 5p' 2F0-5d 2D 7/2-% 
4997,22 1 16,08 18,56 4d 4F-5p' 2F0 5fz-7J2 
4982,83 50 17,60 20,09 5p 2D 0-6s 2P 3,2_3/2 
4978,89 100 17,57 20,06 5p 4S 0-5d 4D 3/2-3/2 
4960,25 100 17,57 20,07 5p 4S 0-6s 4P %-1/2 
4948,50 50 17,65 20,15 5p' 2S0-6s 2p 1/2-1/2 
4945,59 300 15,10 17,60 4d 4D-5p 2D0 1/2-3/2 
4937,97 1 20,15 22,66 6s 2P-10° 1J2-3/2 
4915,94 100 17,57 20,09 5p 4S0-6s 2P 3J2-% 
4914,62 2 18,08 20,60 5s" 28-1° 1J2-% 
4908,34 2 18,62 21,15 5p' 2P 0-6s' 2D %-% 
4897 ,2 3 

4875,63 1 16,08 18,62 4d 4F-5p' 2P 0 5/2-3/2 
4870,14 20 18,87 21,41 4d' 2P-5f' 2D0 1/2-1/2 
4857,20 150 15,10 17,65 4d 4D-5p 28° 1/2-1/2 
4852,61 2 20,07 22,62 6s 4P-9° 1/2-1/2 
4846,60 700 14,69 17,25 5s 2P-5p 2P 0 3(2-1/2 

4845,14 2 17,38 19,94 5p 4D 0-5d 4P 1/2-1/2 
4839,04 4 17,37 19,94 5p 2P0-5d 4P 3/2-1/2 
4836,56 20 17,65 20,21 5p 2S0-5d 4D 1,2_1,2 
4833,68 4 16,32 18,88 4d 2F-5p' 2D0 7 /2-'5/2 
4832,07 800 14,27 16,83 5s 4P-5p 4P0 3/2-1/2 
4825,18 300 15,00 17,57 5s 2P-5p 48° 1/2-% 
4811,76 300 14,58 17,16 5s 4P-5p 4D0 1/2-3/2 
4802,97 4 16,29 18,87 4d 4P-5p' 2D0 %-3/2 
4796,33 60 17,57 20,15 5p 4S 0-6s 2P 3/2-1/2 
4791,15 3 18,56 21,15 5p 2F0-6s' 2D 7/2-% 
4788,76 5 17,37 19,96 5p 2P0-5d 4P %-5/2 
4784,8 1 17,37 19,96 5p 2D 0-5d 4P %-% 
4774,46 2 16,29 18,88 4d 4P-5p' 2D0 %-% 
4773,01 40 18,82 21,42 4d' 2P-5f' 2D0 3/2-% 
4765,74 1000 14,27 16,87 5s 4P-5p 4D 0 3/2-% 
4762,43 300 15,00 17,60 5s 2P-5p 2D0 1/2-3/z 
4758,77 1 16,87 19,47 5p 4D 0-6s 4P 5,2_5,2 
4752,02 100 17,60 20,21 5p 2D0-5d 4D 3/2-1/2 
4739,00 3000 13,99 16,60 5s 4P-5p 4D0 %-% 
4706,31 3 15,86 18,49 4d 4F-5p' 2F0 7/2-% 
4705,44 2 17,38 20,01 5p 4D0-5d 4P 1/2-3/2 
4699,69 30 17,37 20,01 5p 2P0-5d 4P 3/2-3/z 
4695,66 50 17,37 20,01 5p 2D0-5d 4P %-3/z 
4694,44 200 { 16,23 18,87 4d 4P-5p' 2D0 3/2-3/2 

16,83 19,47 5p 4D0 -6s 4P 7/2-% 
4691,28 100 { 17,57 20,21 5p 4S0-5d 4D 3/2-1/2 

15,85 18,49 5s' 2D-5p' 2F0 %-5/2 
4688,3 3 18,88 21,53 5p' 2D0-7s 4P %-3/2 
4687,28 10 18,82 21,47 4d' 2P-5f' zp<> 3J2-% 
4686,30 8 17,37 20,02 5p 2D0-5d 4D 5/2_5,2 
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A., A I 
1 

EH, eV I E 8, eV Transition J 

4683,68 5 16,23 18,87 4d 4P-5p' 2P0 3/2-1/2 

4680,41 500 { 20,02 22,66 5d 4D-10° %-% 
15,00 17,65 5s 2P-5p 28° 1/2-1/2 

4673,80 3 20,02 22,67 5d 4D-11° %-% 
4672,09 2 18,49 21,15 5p' 2F0-6s 2D %-% 
4658,87 2000 13,99 16,65 5s 4P-5p 4P 0 6/2-3/2 
4650,17 30 14,58 17,25 5s 4P-5p 2P0 1/2-1/2 
4637,66 1 20,00 22,67 5d 4D-11° 7!2-5/2 

4635,42 8 14,93 17,60 4d 4D-5p 2D0 6/2-% 
4633,88 800 15,82 18,49 5s' 2D-5p' 2F0 3/2-% 
4619,99 5 17,38 20,06 5p 4D0-5d 4D 1/2-3/2 
4619,15 1000 14,69 17,37 5s 2P-5p 2D0 %-% 
4615,28 500 14,69 17,37 5s 2P-5p 2P0 %-% 

4614,50 15 17,37 20,06 5p 2P 0-5d 4D 3/2-3/2 
4613,79 2 19,94 22,62 5d 4P-8° 1/2-3/2 

4610,65 60 { 19,94 22,62 5d 4p_9o 1/2-1/2 
17,37 20,06 5p 2D0-5d 4D %-% 

4609,72 20 14,69 17,38 5s 2P-5p 4D0 3/2-1/2 
4608,48 1 17,25 19,94 5p 2P 0-5d 4P 1/2-1/2 

4604,02 60 17,38 20,07 5p 4D0-6s 4P 1/2-1/2 
4601,42 1 16,18 18,87 4d 4P-5p' 2P0 1/2-1/2 
4598,49 50 17,37 20,07 5p 2P 0-6s 4P %-1/2 
4592,80 150 18,62 21,32 5p' 2P0-4d" 2D a;2_5/2 
4591,50 1 15,86 18,56 4d 4F-5p' 2F0 7!2-7/2 

4582,85 300 16,87 19,57 5p 4D0-6s 4P 5/2-3/2 
4580,11 2 19,96 22,67 5d 4P-11° %-% 
4577,20 800 15,85 18,56 5s' 2D-5p' 2F0 5/2-7/2 
4575,8 1 18,62 21,33 5p' 2P0-4d" 2D 3/2-% 
4573,33 30 18,82 21,53 4d' 2P-5/' 2P 0 a;2_a;2 

4565,82 1 17,38 20,09 5p 4D 0-6s 2P 1/2-% 
4564,9 1 20,01 22,73 5d 4P-13° 3/2-% 
4560,38 3 17,37 20,09 5p 2po_6s 2p 3/2-% 
4556,61 200 17,37 20,09 5p 2D0-6s 2P %-3/2 
4552,77 3 18,70 21,42 4d' 2F-5f' 2D0 5/2-5/2 

4528,62 3 17,65 20,39 5p 2S0-6s" 28 1/2-1/2 
4523,14 400 16,83 19,57 5p 4P0 -6s 4P 1/2-3/2 
4489,88 400 18,56 21,32 5p' 2F0-4d" 2D 7/2-% 
4488,22 3 
4481,85 50 17,25 20,01 5p 2P0-5d 4P 1/2-3/2 

4479,86 5 15,85 18,62 4d' 2P-5/' 2P0 5/2-3/2 
4475,00 800 15,85 18,62 6s' 2D-5p' 2P0 5/2-% 
4460,45 1 17,37 20,15 5p 2D 0 -5d 4F 5/2-7/2 
4459,99 8 17,16 19,94 5p 4D 0-5d 4P %-1/2 
4457,25 40 17,37 20,15 5p 2po_6s 2p Sfz-1/2 

4454,37 10 17,60 20,39 5p 2D 0-6s" 28 %-1/2 
4453,21 50 18,08 '>.0,86 5s" 2S-5p" 2P0 1/2-1/2 
4450,34 4 
4443,72 3 16,09 18,87 4d 4F-5p' 2P0 3/2-1/2 
4436,81 600 14,58 17,37 5s 4P-5p 2P0 1/2-% 

4431,67 500 14,58 17,38 5s 4P-5p 4D0 1/2-1/2 
4428,9 1 16,09 18,88 4d 4F-5p' 2D0 3/2-% 
4422,70 100 15,82 18,62 5s' 2D-5p' 2P0 a;2_s;2 
4420,16 1 16,08 18,88 4d 4F-5p' 2D0 %-% 
4417,24 40 17,16 19,96 5p 4D 0-5d 4P 3/z-5/z 
4408,89 40 18,82 21,63 4d' 2P-5f' 2P0 %-1/2 
4404,33 30 17,25 20,06 5p 2P 0-5d 4D 1/2-3/2 
4400,87 100 17,57 20,39 5p 4S 0 -6s" 28 3/2-1/2 
4399,39 15 
4389,72 20 17,25 20,07 5p 2P 0-6s 4P 1f~-lf2 
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4388,90 ;~ 17,65 20,47 5p 2S 0 -5d 2P 1/z- 3/z 
4386,54 300 16,65 19,47 5p 4po_f:is4P 3/z- 5/z 
4385,27 50 18,49 21,32 .')p' zpo_4d" 2]) 5/z- 6/z 
4381,52 100 18,08 20,91 5s" 2S-5j 2IJ 0 1/z- 3/z 
4377,71 40 
4371,25 20 17,38 20,21 5p 4D 0 -5d 4D 1/z-1/z 
4369,69 200 18,49 21,33 5p' 2F 0-4d" 2D 5/z- 3/z 
4366,26 6 17,37 20,21 5p zpo_5d 4]) 3/z-1/z 
4364,61 4 18,08 20,92 5s" 2S-5j 4D 0 1/z-3/z 
~355 ,47 3000 13,99 16,83 5s 4P-5p 4D 0 5fz-i /z 
4351,02 40 18,62 ~~ ,47 4d' 2IJ-5j' 2pc 3/z- 5/z 
4341,33 8 17,16 20,01 5p 4D0-5d 4P 3/z-3/z 
4333,34 50 17,16 20,02 5p 4D 0 -5d 4D 3/z- 5/z 
4331,24 80 17,60 20,47 5p 2D 0-5d 4F 3/z- 5/z 
4322,98 150 18,08 20,94 5s" 2S-5p" 2P0 1/z-3/z 
4319,12 4 17,60 20,47 5p 2D0-5d 2P 3/z-3/z 
/1317 ,81 .100 16,60 19,47 5p 4P0-6s 4P 5/z-Sfz 
4305,81 3 
4301 ,5:-l 40 13,99 16,87 5s 4P-5p 4D 0 %-5/z 
4300,49 200 14,69 17,57 5s 2P-5p 4Sc 3/z- 3/z 
4295,21 8 
4292,92 600 14,27 17 ,Hi 5s 4P-5p 4D' 3/z- 3/z 
4287,45 4 
4285,40 4 
4280,61 5 17,57 20,47 5p 4S 0-5d 4F 3/z- 5/z 
4273,48 4 
4268,81 100 17,57 20,47 5p 4S 0-5d 2P 3/z- 3/z 
4268,57 60 17,16 20,06 5p 4D 0 -5d 4TJ a~z--a;2 
4260,85 5 17,25 20,15 5p zpo_6s 2p 1/z-1/z 
4259,44 80 
4254,85 100 17,16 20,07 5p 4D0-6s 4P 3/z-1/z 
4252,67 50 18,62 21 ,53 4d' 2D-5j' 2P 0 3/z- 3/z 
4250,58 150 14,69 17,60 5s 2P-.5p 2Dc 3/z--'- 3/z 
4236,64 100 16,65 19,57 .'Jp 4po_6s 4p 3/z- 3/z 
4229,21 8 
'1228.79 20 18,54 21,47 4d' 2D-5j' 2F' 5/z- 5/z 
4222,20 20 17,16 20,09 5p 4D0-6s 2P 3/z-3/z 
/1217,88 2 15,62 18 ,5() 4d 4F-5p' 2F'' 9/z-7 /z 
4210,67 25 
4240,31 3 
4201,42 30 18,88 21 ,83 .5p' 2D'-5d' 2D 5/z- 3/z 
4185,12 so 14,69 17 ,6.5 5s 2P-.5p 2S' 3/z-1/z 
4179,58 20 18,87 21,83 5p' 2J)0-5d' 2]) 3/z- 3/z 
4177,02 3 
4172,51 20 16,60 19.57 5p 4po_f:Js4P 5/z-3/z 

4163,82 2 14,27 17,25 5s 4P-5p 2P' 3/z-1/z 
4159,00 4 
'1145 ,12 250 14,58 17 ,.)7 5s 4P-5p ·1S0 1/z- 3/z 
4139,11 100 
'1137 ,96 .50 

4135,86 3 18,54 21 ,.5:-1 4d' 2D-5j' 2P" 5/z-3/z 
ld33 ,68 5 17,16 20,15 5p 4D 0 -6S 2P 3/z-1/z 

4118,14 30 17,38 20,39 5p 4D 0 -6s" 2S 1/z-1/z 

4113,73 8 17,37 20,39 5p 2P 0-6s" 2S 3/z-1/z 

4110,16 5 18,62 21 ,63 'td' 2D-5f' 2po 3/z-1 /z 

4109,23 100 15,85 18,87 5s' 2D-5p' 2D 0 5/z-3/z 

4099,71 3 15,86 18,88 4d 4F-5p' 2D 0 7 /z-5/z 

4098,72 250 1-1,58 17,60 5s 4P-5r zno lfz-a/~ 
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4088,33 500 15,85 18,88 :'is' 2D-5p' 2D 0 5/2-5/2 
4081,40 1 18,21 21,25 4d' 2G-5° '/2-5/2 
4066,09 6 
4065,11 300 15,82 18,87 5s' 2D-5p' 2D 0 3J2-3j2 
4057,01 300 15,82 18,87 5s' 2D-5p' 2P 0 3/2-1/2 
4050,42 50 17,65 20,71 5p 2S0-5d 4F ljz-a/2 
4044,67 80 15,82 18,88 5s' 2D-5p' 2D 0 3J2-% 
4037,83 30 14,58 17,65 5s 4P-5p 2D 0 1/2-1/2 
4008,48 10 17,37 20,47 5p 2P0-5d 4F 3/2-% 
4008,08 25 16,87 19,96 5p 4D 0 -5d 4P 5/2-5/2 
4005,57 30 17,37 20,47 .5p 2D 0-5d 4F 5J2-% 
3997,95 100 { 17,60 20,70 5p 2D0 -3 3/2-% 

17,37 20,47 5p 2po_5d 2p 3/z-3/2 

3996,69 3 16,83 19,94 5p 4P 0-5d 4P 1/2-1/2 
3994,83 100 14,27 17,37 5s 4P-5p 2D0 3/2-% 
3991,94 15 14,27 17,37 5s 4P-5p 2P0 3j2-3Jz 
3990,66 15 17,60 20,71 5p 2D 0-5d 4F 3j2-3j2 
3987,78 25 14,27 17,38 5s 4P-5p 4D 0 3/z-1/2 

3987 ,09 5 18,08 21,19 5s" 28-3° 1/2-3/2 
3964,89 30 16,87 20,00 5p 4D 0-5d 4D 5/2-7/2 
3962,34 10 { 17,57 20,70 5p 4So-5d 2po %-1/z 

16,83 19,96 5p 4D 0 -5d 4P 7/2-% 
3954,78 90 { 17,57 20,70 5p 48°-3 a;2-% 

17,37 20,50 5p 2D0-5d 2F 5/2-7/2 
3953,59 20 13,51 16,65 4p6 2S-5p 4po 1/2-3/2 

3947,66 5 17 ,57 20,71 5p 4S 0-5d 4F %-% 
3945,83 1 17,25 30,39 5p 2P 0-6s" 2S 1/2-1/z 
3945,48 5 16,87 20,01 5p 4D 0 -5d 4P 5f2-a;2 
3942,93 20 
3940,92 5 18,88 22,03 5p' 2D0 -5d' 2P %-% 
3938,88 20 16,87 20,02 5p 4D 0 -5d 4D 5/2-5/2 
3929,26 20 18,87 22,03 5p' 2po_5d' 2p 1/2-3/z 
3921,68 6 18,87 22,03 5p' 2D 0-5d' 2 P 3/2-3/2 
3920,14 200 16,83 20,00 5p 4D 0-5d 4D 7/2-7/z 
3917,64 50 18,87 22,03 5p' 2D0 -5d' 2F 3/z-5/2 
3916,90 3 1.7,60 20,77 5p 2D0 -5d 2F a;2_s;2 
3912,88 5 17,65 20,82 5p 2S0-5d 2D 1/2-3/2 
3912,59 70 13,99 17,17 5s 4P-5p 4D0 %-3/2 
3906,25 150 18,88 22,06 5p' 2D0-5d 2F %-7/2 
3901,15 10 16,83 20,01 5p 4P 0-5d 4P 1/2-3/2 
3894,71 60 16,83 20,02 5p 4D 0-5d 4D 7/2-% 
3887 ,54 5 18,87 22,06 5p' 2po_7s 2p 1/2-3/2 
3885,28 1 16,87 20,06 5p 4D 0-5d 4D 5/z-3/2 
3880,07 2 18,87 22,06 5p' 2D 0-7s 2P 3/2-% 
3875,44 150 17,57 20,77 5p 4S0-5d 2F 3/2-5/2 

3858,78 5 18,62 21,83 5p' 2P 0-5d' 2D 3/2-% 
3857 ,32 20 17,60 20,82 5p 2D 0-5d 2D a;2_a;2 
3846,83 5 16,87 20,09 5p 4D 0-6s 2P 5/2-3/2 
3844,45 50 18,88 22,11 5p' 2D 0-5d' 2D s;2_a;2 
3842,28 20 16,83 20,06 5p 4P 0-5d 4D 1/2-3/2 
3839,37 4 17,25 20,47 5p 2po_5d 2p 1/2-3/2 
3836,54 30 17,16 20,39 5p 4D 0-6s" 2S a;2_lj2 
3831,17 2 16,83 20,07 5p 4P-6s 4P 1/2-1/z 
3826,15 2 18,87 22,11 5p' 2D 0 -5d' 2D 3J2-5j2 
3817,11 15 17,57 20,82 5p 4S 0-5d 2D a;2_a;2 

3806,52 1 18,21 21,47 4d' 2G-5f' 2F0 7/2-5/2 
3806,17 8 18,87 22,13 5p' 2po_7s 2p 1/2-1/2 
3804,67 30 16,83 20,09 5p 4po_6s 2p 1/2-3/2 
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3783,13 500 16,83 20,11 5p 4D 0 -5d 4F 7/2-% 
3778,09 500 16,87 20,15 5p 4D 0 -5d 4F 5fz-7J2 

3771,34 30 16,65 19,94 5p 4P0-5d 4P 3/2-1/2 
3765,88 2 18,87 22,17 5p' 2P-5d' 2p 1/2-1/2 
3758,93 6 18,87 22,17 5p' 2D-5d' 2P 3J2-lj2 
3754,24 80 14,27 17,57 5s 4P-5p 48° 3/2-3/2 
3744,80 150 17,16 20,47 5p 4_Do-5d4F 3J2-5fz 

3741,69 200 18,49 21,81 5p' 2F0-5d' 2G 5/2-7/2 
3740,73 6 16,65 19,96 5p 4P0 -5d 4P 3/2-% 
3735,78 40 17,16 20,47 5p4D0-5d 2P Sfz-3/2 
3732,92 6 13,51 16,83 4pa 2S-5p 4po 1/2-1/2 
3732,61 15 16,83 20,15 5p 4po_6s 2po 1/2-1/2 

3731,67 2 17,38 20,70 5p 4_D0-5d 2p 1/2-1/2 
3728,04 7 17,37 20,70 5p 2po_5d 2p 3/2-1/2 
3721,35 150 17,38 20,71 5p 2po_3 1/2-Sfz 
3718,63 200 17,38 20,71 5p 4D 0 -5d 4F 1/2-3/2 
3718,02 300 18,56 21,89 5p' 2F0-5d' 2G 7fz-% 

3716,15 4 14,27 17,60 5s 4P-5p 2D0 3/2-3/2 
3715,04 12 17,37 20,71 5p 2P 0 -5d 4F 3/2-3/2 
3712,48 1 17,37 20,71 5p 2D 0 -5d 4F Dfz-3/2 
3711,27 1 18,49 21,83 5p' 2F0-5d' 2D 5/2-3/2 
3690,65 30 16,60 19,96 5p 4P0-5d 4P 5j2-5Jz 

3686,15 80 16,65 20,01 5p 4P 0 -5d 4P 3/2-3/2 
3680,37 100 16,65 20,02 5p 4P0 -5d 4D 3/2-5/2 
3678,66 7 
3669,01 150 
3668,59 6 16,83 20,21 5p 4P 0 -5d 4D 1/2-1/2 

3666,01 5 14,27 17,65 5s 4P-5p 28° 3/2-1/2 
3663,44 20 13,99 17,37 5s 4P-5p 2D0 Sfz-5Jz 
3661,00 15 13,99 17,37 5s 4P-5p 2P0 5/2-3/2 
3653,97 250 16,60 20,00 5p 4P0 -5d 4D 5j2-7j2 
3651,02 25 17,37 29,77 5p 2po_5d 2p 7/2-% 

3648,61 40 17,37 20,77 5p 2_D0-5d 2p 3/2-% 
3637 ,93 4 18,62 22,03 5p' 2po_5d' 2p 3/2-3/2 
3637,48 20 16,60 20,01 5p 4P 0 -5d 4P 5/2-3/2 
3634,42 3 18,62 22,03 5p' 2po_5d' 2p 3J2-5fz 
3633,54 3 16,65 20,06 5p 4P 0 -5d 4D 3/2-3/2 
3631,87 200 16,60 20,02 5p 4P0 -5d 4D 6/2-5/2 
3623,61 30 16,65 20,07 5p 4P0 -6s 4P 3/2-1/2 
3607 ,88 100 17,60 21,04 5p 2_D0-5d 2_D 3/2-6/2 
3602,12 2 18,62 22,06 5p' 2po_7s 2p 3/2-3/2 
3599,90 40 16,65 20,09 5p 4po_6s 2p 3/2-3/2 

3599,21 25 17,37 20,82 5p 2po_5d 2_D 3/2-3/2 
3596,86 2 17,37 20,82 5p 2_D0-5d 2_D 6/2--3/2 
3589,65 70 17,25 20,70 5p 2po_5d 2p 1/2-1/2 
3586,25 12 16,60 20,06 5p 4P0 -5d 4D 5/2-3/2 
3577,60 4 17,25 20,71 5p 2P0 -5d 4F 1/2-3/2 

3572,68 15 17,57 21,04 5p 4S 0 -5d 2D 3/2-5/2 
3569,68 2 18,56 22,03 5p' 2F0-5d' 2F 7/2-Sfz 
3555,54 8 18,62 22,11 5p' 2po_5d' 2_D 3Jz-5fz 
3553,49 20 16,60 20,09 5p 4po_6s 2p 6/2-3/2 
3548,71 6 15,00 18,49 4d 4_D-5p' 2p0 3/2-% 

3544,54 30 18,56 22,06 5p' 2F0-5d' 2F 7J2-7J 2 
3544,14 30 17,65 21,15 5p 2S 0-6s' 2D 1/2-3/2 
3535,35 50 16,65 20,15 5p 4po_6s 2p 3/2-1/2 
3527,42 3 
3517,37 5 15,10 18,62 4d 4D-5p' 2P0 1/2-3/2 
3503,25 50 18,49 22,03 5p' 2F0 -5d' 2F 5/z-5/2 
3498,92 2 17,16 20,70 5p 4D 0 -5d 2P 3/2-1/2 
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3498,50 4 17,60 21,15 5p 2D 0 -6s' 2D 3/z- 5/2 
3497,45 3 18,62 22,17 5p' 2po_5d' 2p 3/z-1/z 
3493,57 2 18,56 22,11 5p' 2F 0 -5d' 2D 7/z-5/z 
3493,04 8 17,16 20,70 5p 4D 0-3 3/z-5/z 
3488,65 30 16,83 20,39 5p 4P 0 -6s" 2S 1/z-1/z 
3487,49 7 17,16 20,71 5p 4D 0 -5d 4F 3fz-a/z 
3479,00 3 18,49 22,06 5p' zpo_5d' 2p 5/z-3/z 

3477,89 5 { 16,65 20,21 5p 4P 0 -5d 4D 3/z-1/z 
14,93 18,49 4d 4D-5p' 2F0 5/z-5/2 

3475,31 3 
3470,05 30 17,25 20,82 5p 2P 0 -5d 2D 1/z-3/2 
3465,41 6 17,57 21,15 5p 4S0-6s' 2D 3/z-5/z 
3460,09 50 13,99 17,57 5s 4P-5p 48° 5/z-3/z 
3453,46 3 
3446,51 50 16,87 20,47 5p 4D 0 -5d 4F 5/~-5/z 
3443,29 5 
3438,88 3 16,87 20,47 5p 4D 0 -5d 2P 5/z-3/2 
3431,03 8 
3429,91 3 18,49 22,11 5p' 2F0-5d' 2D 5/z-5/z 

3427,71 30 13,99 17,60 5s 4P-5p 2D0 5/z-3/z 
3423,73 20 15,00 18,62 5s 2P-5p' 2P 0 1/z-3/z 
3414,80 10 14,93 18,56 4d 4D-5p' 2F 0 5/z-7 /z 
3412,67 1 16,83 20,47 5p 4D 0 -5cl 4F 7 /z-5/2 
3405,16 80 16,83 20,47 5p 4po_5d 2p 1/z-3/2 

3402,79 2 13,51 17,16 4p6 2S-5p 4Do 1/z-3/z 
3389,67 5 14,90 18,56 4d 4D-5p' 2F0 7/z-7/z 
3387,11 7 
3385,23 15 17,16 20,82 5p 4D 0 -5d 2D %-3/2 
3381,11 20 17,37 21,04 5p 2P 0 -5d 2D 3/z-5/z 
3379,03 15 17,37 21,04 5p 2D 0 -5d 2D Ojz-5/2 
3375,78 3 16,83 20,50 5p 4D 0 -5d 2F 7/z-7/z 
3357,58 2 14,93 18,62 4d 4D-5p' 2P 0 5/z-3/z 
3335,16 4 17,60 21,32 5p 2D0 -4d" 2D 3/z-5/z 
3326 ,1~ 1 17,60 21 ,33 5p 2D 0-4d" 2D 3/z-3/2 

3321,16 8 13,51 17,25 4pa 2S-5p 2po 1/z-1/z 
3315,72 15 16,65 20,39 5p 4P 0 -6s" 2S 3/z-1/z 
3302,28 4 
3301,75 5 18,87 22,62 4d' 2P-8° 1/z-3/z 
3300,18 4 18,87 22,62 4d' 2p_9o 1/z-1/z 
3295,29 3 
3287,69 2 17,38 21,15 5p 4D 0 -6s' 2D 1/z-3/z 
3287,38 2 15,10 18,87 4cl 4D-5p' 2fl 0 1/z-3/z 
3282,08 15 15,10 18,87 4d 4D-5p' 2P 0 1/z-1/z 
3264,33 5 18,87 22,66 4d' 2p_1Qo 1/z-3/2 

3263,12 1 18,82 22,62 4d' 2P-8° 3/z-3/z 
3261 ,58 8 18,82 22,62 4d' zp_9o 3/z-1/z 
3256,67 4 14,69 18,49 5s 2P-5p' 2F 0 3/z-5/z 
3248,03 6 18,87 22,68 4d' 2P-12° 1/z-3/z 
3247,00 12 16,65 20,47 5d 4P 0 -5d 4F %-5/2 

3240,20 2 16,65 20,47 5d 4P 0 -5d 2P 3/z-3/z 
3232,15 2 16,87 20,70 5p 4D0-3 %-% 
3226,57 5 18,82 22,66 4d' 2P-10° 3/z-3/z 
3223,52 12 18,82 22,67 4d' 2p_f1o 3/z-5/z 
3223,00 6 17,00 20,84 4d 2F-5f 4po 5/z-7/z 
3220,25 6 
3216,25 7 17,00 20,85 4d 2F-5f 4po 5/z-5/2 
3210,89 7 13,51 17,37 4p6 2S-5p 2po 1/z-3/z 
3210,64 2 18,82 22,68 4d' 2P-12° 3h-3/z 
3209,7 7 16,60 20,47 5p 4P 0 -5cl 4F 5/z-5/z 

552 



---------------·--

I 
I 

).., A I EH, eV I EB, eV Transition J 

3208,28 40 { 13,51 17,38 4p6 2S-5p 4Do 1/z-1/2 
17,00 20,86 4d 2F-5j 2F" s;2_s;2 

3207,29 1 16,83 20,70 5p 4po_5d 2p 1J2-1J2 
3205,44 2 15,00 18,87 5s 2P-5p' .2D0 1J2-3f2 
3205,26 4 15,00 18,87 4d 4D-5p' 2flo 3J2-a;2 
3202,54 15 16,60 20,47 5p 4po_5d 2p 5J2-% 
3200,40 50 15,00 18,87 5s 2po-Sp' 2pa 1/2-1/2 
3197,65 4 16,83 20,71 5p 4P 0 -5d 4F 1/2-3/2 
3195,50 2 17,00 20,88 4d 2F-5j 4F0 5/2-3/2 
3192,54 2 { 17,60 21,49 5p 2D0 -7s 4P 3f2-5j2 

15,00 18,88 4d 4D-5p' 2D0 3,12-5/2 
3187 ,61 4 17,00 20,89 4d 2F-5j 2r s;2_s;2 

3181,25 5 
3178,92 1 16,87 20,77 5p 4D 0 -5d 2F %-% 
3176,94 15 17,25 21,15 5p 2P0 -6s' 2D 1J2-3J2 
3175,67 40 18,82 22,73 4d' 2F-13° 3(2-% 
3170,63 2 17,00 20,91 4d 2F-5j 2D0 5J2-3(2 

3164,94 3 { 16,68 20,60 4d 2D-1° %-3/2 
17,57 21,49 5p 4S 0 -7s 4P s;2_s;2 

3150,93 80 14,69 18,62 5s 2P-5p' 2P 0 s;2_:_s;2 
3147,39 1 14,93 18,87 4d 4D-5p' 2D0 s;2_s;2 
3140,44 3 17,37 21,32 5p 2P 0-4d" 2D 3(2-5/2 
3139,86 4 17,00 20,94 4d 2f-5p" 2p0 5/2-3/2 
3139,58 20 16,87 20,82 5p 4D 0 -5d 2D %-3/2 
2135,10 8 { 17,38 21,33 5p 4D 0-4d" 2D 1/2-3/2 

. 14,93 18,88 4d 4D-5p' 2D0 5(2-% 
3132,84 4 
3126,02 6 
3113,92 2 14,90 18,88 4d 4D-5p' 2D0 7/2-5/2 

3111,45 2 16·,83 20,82 5p 4P0 -5d 2D 1J2-a;2 
3105,68 1 17,16 21,15 5p 4D 0 -6s' 2D s;2_3f2 
3096,52 20 18,62 22,62 4d' 2D-8° 3/2-3/2 
3095,14 30 18,62 22,62 4d' 2D-9° 3f2-1(2 
3066,72 2 14,58 18,62 5s 4P-5p' 2P 0 1/2-3/2 
3063,57 3 18,62 22,66 4d' 2D-10° 3/z-3/z 
3061,51 6 
3060,84 30 16,65 20,70 4d' 2D-11° 3f2-s;2 
3056,01 30 16,65 20,70 5p 4po_3 3/z-5/z 
3055,31 3 13,51 17,57 4p6 2S-5p 4So 1J2-3(2 

3051,75 1 16,65 20,71 5p 4P0 -5d 4F 3/z-3/z 
3049,23 8 18,62 22,68 4d' 2D-12° 3(2-3(2 
3038,38 3 
3034,16 2 { 18,54 22,62 4d' 2D-8° 5J2-3(2 

17,25 21,33 5p 2P 0-4d" 2D 1/2-3/2 
3032,77 5 

3031,59 5 
3030,01 4 13,51 17,60 4ps 2S-5p 2flo 1/2-3/2 
3022,49 5 16,60 20,70 5p 4po_3 Dfz-5/2 
3018,30 1 16,60 20,71 5p 4P0 -5d 4F 5/2-3/2 
3017,65 20 18,62 22,73 4.d' 2D-13° 3/2-5/2 

3012,00 1 17,37 21,49 5p 2D 0 -7s 4P 5f2-5/2 
3008,42 8 16,65 20,77 5p 4P0 -5d 2F 3f2-s;2 
3002,48 2 18,54 22,66 4d' 2D-10° %-3(2 
2999,84 40 18,54 22,67 4d' 2D-11° s;2_5/2 
2996,60 20 13,51 17,65 4.ps 2S-5p zso 1/z-1/2 

2988,69 3 18,54 22,68 4d' 2D-12° %-Sfz 
2985,33 4 
2983,94 2 17,37 21,53 5p 2P0 -7s 4P 8/z-8/2 
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2982,34 1 17,37 21,53 5p 2D0-7s 4P •'/z-3/z 
2979,81 20 16,68 20,84 4d 21J-5f4£" "/z-7 /z 
2978,87 25 16,69 20,85 4d 2P-5f'1F" 3/2_5/2 
2976,28 3 17,16 21,32 .)p 41J0-4d" 21) 3/z-5/z 
2975,92 3 16,60 20.77 5p 4po_5d zp 5/z-5/z 
2974,04 25 16,68 20,8.'1 4d 21J-5f4£" 5/z-5/z 
2972,34 2 16,87 21,04 5p ~D0-5d 2D 5/z-5/z 
2971,80 4 16,69 20,86 4d 2P-5p" 2P 0 3/z-1/z 
2967 ,25 80 16,68 20,86 4d 21J-5f 2£" 5/z-7 /z 
2966,13 3 
2965,11 2 14,69 18,87 5s 2P-5p' 2D 0 3/z-3/z 
2961,05 4 16,69 20,88 4d 2P-5f 4F" 3fz-3fz 

2960,78 .) 14,69 18,87 5s 2P-5p' zpc :{/2-1/2 
2960,'14 40 
2958,35 20 18,54 22,73 4d' 2D-1:3° 5/z-5/z 
2956,30 3 16,68 20,88 4d 21J-5f4Fo :;/z-3/z 

2954,28 12 { 14,69 18,88 5s 2P-5p' 21J 0 3/z-5/2 
16.69 20,89 4d 2P-5f zpo 3/z-5/2 

2950,21 30 
2949,54 15 L6 ,68 20,89 4d 21J-Sf zpc 5/z-5/z 
2939,70 2 L6,69 20,91 4d 2P-5f zno 3/z-3/z 
2932,06 1 16,69 20,92 4d 2P-5f 4D 0 3/z-3/z 
2930,40 2 17,60 21,83 5p 21J0-5d' 21J 3/z-3/z 
2921,92 4 
2913,23 4 16,69 20,94 4d 2P-5p" 2P 0 '1/z-3/z 
2908,63 5 16,68 20,94 4d 21J-5p" zpo 5/z-3/z 
2907 ,L5 1 17,57 21,83 5p 4S 0-5d' 2D 3/z-3/z 
2895,92 1 16,:12 20,60 4d 2F-1 a 7 /z-3/z 

2894,63 2 17,25 21 ,53 5p 2P0-7s 4P 1/z-3/z 
2884,21 2 17,17 21,47 2-5/' 2£" 3/z-5/z 
2873,72 4 16,83 21,15 5p 4po_6s' 21J 1/z-3/z 
2862,17 2 17,16 21,49 5p 41Jo-7s 4p 3/z-5/z 
2847,36 25 14,27 18,62 5s 4P-5p' 2P 0 

'1/z-3/z 

2844,46 20 16,48 20,84 1-5f4Fo 5/z-7 /z 
2839,20 2 16,48 20,85 1-5/ 4£" 5/z-5/z 
2838,79 20 16,48 20,85 4d 21J-5j 4F 0 :J/z-5/z 
2835,35 8 17,16 21,53 5p 4D 0 -7s 4P 3/z-3/z 
2833,00 100 16,48 20,86 1-5/ 2£" 5/z-7 /z 

2832,39 2 16,48 20,86 4d 21J-5p" zpo '1/z-1/z 
2830,43 3 17,65 22,03 5p 28°-.)d' 2P 1 /z-3/z 
2823,03 2 16,48 20,88 1-5f 4F0 5/z-3/z 
2822,63 5 { 16,65 21,04 5p 4po_5d 21J '1/z-5/z 

16,48 20,88 4d 21J-5j4Fo 3/z-3/z 
2816,87 30 16,48 20,89 1-5/ zpo 5/z-5/z 

2816,46 60 16,48 20,89 4d 21J-5f 2pc' %-s/z 
2808,72 1 17 ,6.5 22,06 5p 2S0-7s 2P 1/z-3/2 
2803,60 4 16,48 20,91 1-5! 2D0 5/z-3/z 
2803,20 20 16,48 20,91 4d 21J-5f 2])0 3/z-3/z 
2801,23 2 17,60 22,03 5p 21Jo-5d' zp 3/z-3/z 

2800,98 2 17,65 22,07 Sp 2S0-7s 4P 1/z-1/z 
2796,26 2 16,48 20,92 4d 2JJ-5f 4J)O 3/z-3/z 
2795,81 30 
2789,83 3 
2779,97 1 { 17 ,60 22,06 5p 2IJo-7s zp "/z-3/z 

17,57 22,03 5p 4So -.'id' 2 p 3/z-3/z 

2779,51 4 lfi ,48 20,94 1-5p" 2pc 5/z-3/2 
2779,11 20 16,48 20,94 4d 2D-5p" zpo 3/2-3/2 
2778,99 2 17,37 21,83 5p zpc_5d' 2JJ 3/z-3/z 
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2777,96 1 17,57 22,03 5p 4S0 -5d' 2F 3/2-% 
2774,59 3 17,00 21,46 4d SF-5f' spa %-% 
2772,60 10 17,00 21,47 4d SF-5f' 2F0 5/2-% 
2759,02 4 17,57 22,06 5p 4S0-7s sp 3/2-% 
2751,59 5 17,57 22,07 5p 4S0-7s 4P 3/2-1/2 
2747,41 2 
2746,31 15 
2744,64 1 17,65 22,17 5p 2S0 -5d' 2P 1,2_1,2 
2742,56 40 16,32 20,84 4d sF-5! 4F0 7/2-% 
2740,11 1 16,32 20,84 4d 2F-5/ 4F0 7/2-7/2 
2738,13 1 17,60 22,13 5p 2D 0-7s 2P 3/z-1/2 
2733,26 50 
2732,33 4 17,00 21,53 4d 2F-5f' 2P0 %-3/2 
2729,46 30 16,32 20,86 4d 2F-5f zpo 7J2_7,2 
2719,90 5 
2717,70 1 17,57 22,13 5p 4S 0 -7sSP %-1/2 
2717,18 1 17,60 22,17 5p sn°-5d' 2P 3/2-1/2 
2716,16 10 16,29 20,85 4d 4P-5f spo 5/z-% 
2714,49 3 16,32 20,89 4d sF-5! 2po 7/2-% 
2712,40 80 16,32 20,89 4dsF-2° 7J2-% 
2711,11 2 13,99 18,56 5s 4P-5p' 2F0 5/2-7/z 
2710,27 3 16,29 20,86 4d 4P-5p" 2PP %-1/2 

2701,34 15 { 16,29 20,89 4d 4P-5f 4F0 s;2_a;2 
17,25 21,83 5p 2P 0-5d' 2D 1/2-% 

2700,60 3 
2695,70 30 16,29 20,89 4d 4P-5f spa 5,2_5,2 
2691,20 2 14,27 18,87 5s 4P-5p' apo 3/2-1/2 
2688,37 4 
2683,55 15 16,29 20,91 4d 4P-5f 2D0 5,2_3,2 
2677,20 6 16,29 20,92 4d 4P-5f 4D 0 5/z-3/2 
2675,31 4 16,23 20,86 4d 4P-5p" 2P0 3/z-1/z 
2672,79 3 17,00 21,63 4d 2F-5f' 2P0 5/z-1/z 
2666,61 6 16,23 20,88 4d 4P-5f 4F0 3/2-3/2 
2664,37 4 17,38 22,03 5p 4D0 -5d' 2P 1,2_3,2 
2664,00 8 16,83 21,49 5p 4P0 -7s 4P 1/2-% 
2662,57 2 17,37 22,03 5p spo_5d' 2p 3/z-3/z 
2661,47 5 16,29 20,94 4d 4P-5p" spo %-3/2 

2661,22 1 { 17,37 22,03 5p 2D 0-5d' 2P 5/z-3/2 
16,23 20,89 4d 4P-5f 2F 0 3/2-% 

2660,97 8 16,87 21,53 5p 4D 0-7s 4P 5/2-3/2 
2659,60 2 17,38 22,03 5p sn°-5d' 2F OJz-5/2 
2656,38 15 
2653,95 6 16,18 20,85 4d 4P-5f 4F0 1/2-5/2 
2649,67 4 17,16 21,83 5p 4D9-5d' 2D 3/2-3/2 

2649,27 20 16,23 20,91 4d 4P-5f 2D0 3/2-3/2 
2648,15 20 
2643,06 20 16,23 20,92 4d 4P-5/ 4D9 a;2_s;2 
2642,08 4 17,37 22,06 5p 2D0 -7s 2P 5,2_3,2 
2640,74 2 16,83 21,53 5p 'P0 -7s 4P 1/2-3/2 

2638,32 2 17,38 22,07 5p 4D 0 -7s 4P 1,2_1,2 
2636,51 3 17,37 22,07 5p 2P0-7s 4P %-1/2 
2634,41 6 16,18 20,89 4d 4P-5f zpa 1/2-% 

2627,75 7 { 16,23 20,94 4d 4P-5p" 2P 0 3/2-% 
16,60 21,32 5p 4P 0-4d" 2D %-% 

2627,22 3 

2624,78 6 
2622,82 2 16,18 20,91 4d 4P-5f 2no 1/2-3/2 
2620,65 6 
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2620,44 40 16,69 21,42 4d 2P-5j' 2D 0 3/z- 5/z 
2616,71 10 { 16,18 20,92 4d 4P-5f 4D0 1/z-% 

16,68 21,42 4d 2D-5f' 2D 0 5/z-5/z 
2610,98 10 
2610,76 1 15,85 20,60 5s' 2D-1° 5/z-3/2 
2605,41 1 17,37 22,13 5p 2po_78 zpo a;2_1j2 
2602 ,H 7 16,08 20,84 4d 4F-5j 4r Sfz-7/2 
2597,73 7 16,08 20,85 4d 4F-5j 2F0 5j2_5j2 

2596,73 5 
2595,36 4 16,09 20,86 4d 4F-5p" 2P 0 3(2-1/2 
2594,40 4 16,69 21 ,47 4d 2P-5f' 2F0 3/z-5/z 
2592,48 60 16,08 20,86 4d 4F-5j 2po 5/2-7/2 
2591,25 1 17,25 22,03 5p 2po_5d' 2p 1/z-3/2 
2590,74 2 16,68 21,47 4d 2D-5j' 2 F0 5/z-% 
2589,08 30 
2584,15 3 16,08 20,88 4d 4F-5j 4po 5/z-3/2 
2581,74 5 
2578,98 2 16,08 20,89 4d 4F-5f zpo %-5/2 
2572,03 10 
2566,61 1 17,25 22,07 5p zpo_7s4po 1/2-1/z 
2562,04 1 16,08 20,92 4d 4F-5f 4D0 5/z-3/z 
2561 ,94 3 16,65 21 ,49 5p 4P 0 -7s 4P 3/z-5/2 
2559,10 8 16,69 21,53 4d 2P-5j' 2P 0 a;2_a;2 

2556,36 6 
2555,91 6 
2538,34 5 16,60 21,49 5p 4P 0-7s 4P 5/z-5/z 
2531,73 1 13,99 18,88 5s 4P-5p' 2D 0 5/z-5/2 
2527,16 3 
2517,95 8 
2511 ,74 3 16,48 21,42 1-5/' 2D0 5/2-5/z 
2510,56 5 16,87 21 ,81 5p 4D 0 -5d' 2G s;2_7 /z 
2506,56 5 
2503,87 7 16,32 21,27 4d 2F-6° 7/z-7/2 
2494,66 1 17,37 21,83 5p 4D 0 -5d' 2D 5/z-3/2 
2489,39 8 16,48 21,46 1-5/' 2po 5/z-7 /2 
2487,62 4 15,86 20,84 4d 4F-5j 4F0 7/z-7/2 
2487,50 3 16,48 21,47 4d 2D-5f' 2F 0 3/z-5/2 
2483,62 1 15,86 20,85 4d 4F-5t 4r 7/2-5/2 

2478,85 3 15,86 20,86 4d 4F-5j 2F 0 7J2-7j2 
2474,69 2 15,85 20,86 5s' 2D-5f 2po 5J2-7 /2 
2470,45 10 
2464,77 100 15,86 20,89 4d 4F-2° 7/2-7/2 
2463,27 2 15,82 20,85 5s' 2D-5f 4po 3J2-% 

2462,33 2 15,85 20,89 5s' 2D-5f 2po 5/z-5/z 
2456,07 6 
2455,31 2 16,48 21,53 1-5/' 2po 5/2-3/2 
2455,04 2 16,48 21 ,53 4d 2D-5f' 2P 0 3/z-3/z 
2446,44 8 15,82 20,89 5s' 2D-5f zpo %-% 

2432,74 8 
2428,35 20 
2426,36 10 13,51 18,62 4p6 2S-5p' 2po 1/z-3/2 
2418,41 4 
2414,94 2 16,29 21,42 4d 4P-5f' 2D 0 7/2-7/2 

2414,89 10 
2413,81 10 
2409,06 5 16,32 21,46 4d 2F-5j' 2F0 7/2-7/z 
2408,52 5 
2392,78 10 16,29 21 ,47 4d 4P-5f' zpo s;2_5fz 
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2390,50 4 16,23 21,41 4d 4P-5f' 2D 0 3/2-3/2 
2375,52 20 15,62 20,84 4d 4F-5f 4po %-9/2 
2373,68 4 15,62 20,84 4d 4F-5f 4F0 %-7/2 
2368,94 3 16,18 21,41 4d 4P-5f' 2D 0 1/2-3/2 
2365,52 3 16,23 21,47 4d 4P-5f' 2po %-5/2 
2362,74 6 16,29 21,53 4d 4P-5f' 2P0 5/2-3/2 
2353,68 50 
2352,86 2 15,62 20,89 4d 4F-2° %-7/2 
2344,38 10 16,18 21,47 4d 4P-5f' 2po lj2_5,2 
2316,32 10 
2315,52 8 16,18 21,53 4d 4P-5f' 2P0 1,2_3,2 
2314,24 6 
2312,00 6 13,51 18,87 4p6 2S-5p' 2po 1/2-1/2 
2302,67 3 16,09 21,47 4d 4F-5f' 2r 3,2_5,2 
2301,73 6 16,08 21,46 4d 4F-5f' 2po 5/2-7/z 
2300,38 6 16,08 21,47 4d 4F-5f' 2F0 5,2_5,2 
2287,79 30 15,85 21,27 5s' 2D-6° %-7/2 
2283,07 30 
2273,24 8 
2272,55 1 16,08 21,53 4d 4F-5f' 2P 0 5/2-3/2 
2250,32 8 
2245,39 10 
2237,15 4 
2227,92 30 15,85 21,42 5s' 2D-7° %-5/2 
2212,96 5 15,82 21,42 5s' 2D-5f' 2D0 3/z-% 
2212,29 6 
2211 '71 5 15,86 21,46 4d 4F-5f' 2F0 7!2_7,2 
2208,41 1 15,85 21,46 5s' 2D-5f' 2F0 5,2_7 /2 
2185,52 5 
2177,79 3 
2164,38 4 
2162,50 3 
2145,08 10 15,10 20,88 4d 4D-5f 4po 1/2-3/~ 
2133,85 2 15,10 20,91 4d 4D-5f 2D0 1,2_3,2 
2129,80 1 15,10 20,92 4d 4D-5/ 4D0 1/2-3/2 

2123,48 3 
2118,83 12 15,00 20,85 4d 4D-5f 4po s;2_5J2 
2109,81 5 15,00 20,88 4d 4D-5j 4F0 3,2_3,2 
2098,97 1 15,00 20,91 4d 4D-5j 2D0 3/2-3/2 

2096,24 15 14,93 20,84 4d 4D-5f4F0 5,2_3,2 

2095,02 1 15,00 20,92 4d 4D-5f 4D0 3/2-1/2 
2093,37 3 14,93 20,85 4d 4D-5f 4F0 5/2-5/2 
2088,16 20 14,90 20,84 4d 4D-5t 4r 7 ,2_9,2 
2086,73 5 14,90 20,84 4d 4D-5t 4po 7/z-7/2 
2084,54 1 14,93 20,88 4d 4D-5f 4po 5,2_3,2 

2083,87 1 14,90 20,85 4d 4D-5j 4po 7 ,2_5,2 
2080,5::1 1 14,90 20,84 4d4D-5f 2po 7,2_7,2 
964,962 30 0,67 13,51 4p5 2po_4p6 2S 1 /2_1,2 
917,434 20 0,00 13,51 4p5 2po_4p6 28 3,2_1,2 
911 ,384 25 0,67 14,27 4p5 2po_5s 4p 1,2_3,2 

890,982 20 0,67 14,58 4p5 2po_5s4P 1/2-1/2 
886,302 30 0,00 13,99 4p5 2po_5s 4p 3/2-5/2 
884,144 30 0,67 14,69 4p5 2po_58 2p 1,2_3,2 
868,869 25 0,00 14,69 4p5 2po_5s 4p 3,2_3/2 

864,812 20 0,67 15,00 { 4p5 2po_5s 2p 1/2-1/2 
4p5 2po_4d 4fl 1,2_3,2 

859,040 20 0,67 15,10 4p5 2po_4d 4D 1/2.-1 /2 
850,318 6 0,00 14,58 4p5 2po_5s4P 3/z-1 /2 
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844,058 25 0,00 14,69 4p5 2po_5s 2p 3f2-3f2 

830,377 18 0,00 14,93 4p5 2po_4d 4D 3f2-s;2 

826,432 22 0,00 15,00 
4p5 2po_5s 2p 3f2-1f2 

{ 4p5 2po_4d 4D 3/2-3/2 

821 ,161 20 0,00 15 ,1U 4p5 2po_4d 4D 3/2-1/2 
818,147 25 0,67 15,82 4p5 2po_5s' 2S 1f2-3/2 
799,083 9 0,67 16,18 4p5 2po_4d 4p 1/2-1/2 
796,678 6 0,67 16,23 4p5 2po_4d 4p 1J2-% 
783,715 20 { 0,00 15,82 4p5 2po_5s' 2D 3j2-3j2 

0,67 16,48 4p5 2P 0-4d 2D 1/2- 3/2 
782,084 25 0,00 15,85 4p5 2po_5s' 2D 3f2-s;2 
773,684 18 0,67 16,69 4p5 2po_4d 2p 1f2-3/2 
771,024 18 0,00 16,08 4p5 2po_4d 4F 3/2-5/2 
766,202 9 0,00 16,18 4p5 2po_4d 4p 3/2-1/2 
763,976 11 0,00 16,23 4p5 2po_4d 4p 3/2-3/2 
761,050 18 0,00 16,29 4p5 2po_4d4P a;2_s;2 
752,051 30 0,00 16,48 4p5 2po_4d 2D a;2_a;2 
743,122 9 0,00 16,68 4p5 2po_4d 2D 3/2-5/2 
742,821 9 0,00 16,69 4p5 2po_4d 2p a;2_3/2 
729,402 20 0,00 17,00 4p5 2po_4d 2F a;2_5/2 

722,036 50 0,00 17,17 IJ.p5 2po_2 3/2- 3/z 
712,036 8 0,67 18,08 4p5 2po-.'is" 2S 1/2-1/2 
690,557 11 0,67 18,62 4p5 2po_4d' 2D 1f2-a;2 
685,812 11 0,00 18,08 4p5 2po-,5s" 2D 3/2-1/2 
682,791 16 0,67 18,82 4p5 2po_4d' 2p 1f2-3/2 
681 ,119 16 0,67 18,87 4p5 2po_4d' 2p 1/2-1/2 
668,827 20 0,00 18,54 4p5 2po_4d' 2D 3/2-5/2 
665,870 9 0,00 18,62 4p5 2po_4d' 2D 3/2- 3/2 
663,039 20 0,00 18,70 4p5 2po_4d' 2F 3/2-5/2 
658,637 5 0,00 18,82 4p5 2po_4d' 2p a;2_3/2 

657,088 13 0,00 18,87 4p5 2po_4d' 2p 3/2-1/2 
655,677 5 0,67 19,57 4p5 2po_6s4P 1/2-3/2 
643,404 9 0,67 19,94 4p5 2po_5d 4p 1/2-1/2 
640,870 5 0,67 20,01 4p5 2po_5d 4p 1/2-3/2 
639,263 5 0,67 20,06 4p5 2po_5d 4D 1/2-3/2 
638,952 5 0,67 20,07 4p5 2po_6s4P 1/2-1/2 
638,214 4 0,67 20,09 4p5 2po_6s 2p Ij2_a;2 
636,154 3 0,67 20,15 4p5 2po_6s 2p 1/2-1/2 
634,265 4 0,67 20,21 4p5 2po_5d 4D 1/2-1/2 
633,375 5 0,00 19,57 4p5 2po_6s4P 3/2-3/2 
621,910 5 0,00 19,94 4p5 2po_5d 4p %-1/2 
621,071 5 0,00 19,96 4p5 2po_5d 4p 3f2-s;2 
6'19,548 2 0,00 20,01 4p5 2po_5d 4p 3/2-3/2 
619,379 2 0,00 20,02 4p5 2po_5d 4D 3/z-% 
618,879 3 0,67 20,70 4p5 2po_5d 2p 1/2-1/2 

618,515 2 0,67 20,71 4p5 2po_5d 4F 1/2-3/2 
618,042 4 0,00 20,06 4p5 2po_5d 4D 3/2- 3/2 
617,750 4 0,00 20,07 4p5 2po_6s 4p 3/z-1/2 
617,068 6 0,00 20,09 4p5 2po_6s 2p 3/z-3/2 
615,225 4 0,67 20,82 4p5 2po_5d 2D 1/z- 3/2 

615,134 4 0,00 20,15 4p5 2po_6s 2p 3/2-1/z 
613,336 4 0,00 20,21 4p5 2po_5d 4D 3/z-1/z 
608,124 5 0,00 20,39 4p5 2po_6s" 2S 3/2-1 /2 
605,776 .5 0,00 20,47 4p5 2po_5d 4F 3/2- 5/2 
605,536 5 0,00 20,47 4p5 2po_5d 2p a;2_3fz 

605,316 .5 0,67 21 ,15 4p5 2po_6s' 2D lfz-3/2 
599,944 4 0,67 21,33 4p5 2P 0 -4d" 2D 1/z-3/2 
598,968 3 0,00 20,70 4p5 2po_5d 2p 3/z-1/z 
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598,791 
598,66 
596,944 
595,530 
589,262 
586,269 
585,684 
581,496 
581,22 
580,342 
579,11 
577,01 
576,647 
575,902 
560,788 
559,320 

3 
0 

4 
7 
5 
1 
2 

3 
1 
3 
0 
0 

4 
2 
3 
4 

0,00 
0,00 
0,00 
0,00 
0,00 
0,00 
0,67 
0,00 
0,00 
0,67 
0,67 
0,00 
0,67 
0,00 
0,00 
0,00 

20,70 
20,71 
20,77 
20,82 
21,04 
21,15 
21,83 
21,32 
21,33 
22,03 
22,07 
21,49 
22,17 
21,53 
22,11 
22,17 

4p5 2po_3 
4p5 2po_5d 4F 

4p5 2po_5d 2F 
4ps 2po_5d 2JJ 
4p5 2po_5d 2JJ 
4p5 2po_6s' 2JJ 
4p5 2po_5d' 2JJ 
4p5 2po_4d" 2JJ 
4p5 2po_4d" 2JJ 
4p5 2po_5d' 2p 
4p5 spo_7s4P 
4p5 2po_7s4P 

4p5 2po_5d' 2p 
4p5 spo_7s4P 
4ps 2po_5d' 2JJ 
4p5 2po_5d' 2JJ 

Kr III, ground state 1s2 2s2 2p6 3s2 3p6 3dlo 4s2 4p4 s p 2 

Ionization potential 298020 em-•; 36,947 eV 

7353,42 
7057,45 
6977,95 
6818,13 
6793,53 
6728,41 
6683,55 
6651,75 
6602,90 
6444,70 
6395,09 
6310,22 
6250,98 
6164,76 
6110,81 
6078,38 
6050,11 
6037,17 
5935,03 
5891,72 
5873,50 
5715,80 
5597,32 
5501,43 
5477,66 
5475,49 
5438,20 
5412,19 
5389,12 
5381,39 
5371 ,40 
5362,11 
5349,77 

I 

1 
2 
3 
1 
3 

1 
1 

10 
10 
1 

2 
10 
5 
1 
5 

10 
3 

10 
8 
5 

1 
1 
5 

10 
2 

1 
2 
5 
1 
2 
4 
1 
2 

Transition EH, eV I E 8, eV 

~~--------

24,01 
20,51 
23,38 
23,34 
22,35 
24,01 
24,01 
20,46 
22,68 
21,72 
24,01 
22,60 
20,29 
24,01 
20,24 
20,29 
22,60 
22,60 
22,47 
20,24 
23,58 
21,72 
22,35 
21,92 
21,63 
21,38 
23,58 
24,01 
24,65 
22,35 
24,01 
21,72 
21,92 

25,69 
22,27 
25,15 
25,15 
24,17 
25,85 
25,86 
22,33 
24,56 
23,65 
25,95 
24,56 
22,27 
26,02 
22,27 
22,33 
24,65 
24,65 
24,56 
22,35 
25,69 
23,89 
24,56 
24,17 
23,89 
23,65 
25,86 
26,30 
26,95 
24,65 
26,32 
24,03 
24,23 

4d" apo_5p" 3JJ 
4d' lJJo-5p ap 
4d" lJJ0-5p' lJJ 
4d" lpo_5p' lJJ 
5s" 3P0-5p' 3F 
4d" apo_5p" 3JJ 
4d" 3P 0-5p" 3S 
5s' sno-5p ap 
4d" 1F 0-5p' 3P 
4d" 3F 0 -5p' 3D 
4d" apo_5p" lp 
4d" sno-5p' sp 
5s' sno-5p ap 

4d" apo_5p" an 
5s' 3D 0 -5p 3P 
5s' 3D 0 -5p 3P 

4d" sno-5p' ap 
4d" 3D 0 -5p' 3P 
5s" lpo_5p' ap 
5s' 3D 0 -5p 3P 
4d" spo_5p" 3JJ 
4d" 3F 0-5p' 3D 
5s" apo_5p' ap 
4d" 3D 0 -5p' 3F 
4d' 3D 0-5p' 3D 

4d' 3D 0 -5p' 3D 
4d" 3P0 -5p" 3S 
4d" 3P 0 -5p" 1D 

5p' 3P-5d 3D 0 

5s" apo_5p' ap 
4d" apo_5p" ap 
4d" 3F0 -5p' 3F 
4d" 3D 0 -5p' 1F 

J 

2-1 
2-1 
2-2 
1-2 
2-3 
2-2 
2-1 
3-2 
3-2 
2-1 
2-1 
1-2 
2-1 
2-3 
1-1 
2-2 
1-0 
1-1 
1-2 
1-0 
1-1 
2-2 
2-2 
2-3 
3-2 
2-1 
1-1 
2-2 
1-2 
2-1 
2-1 
2-2 
2-3 
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5338,20 2 21,32 23,65 4d' 1P 0 -5p' 3D 1-1 
5263,18 1 21,68 24,03 4d" 3F0-5p' 3D 3-3 
5257 ,83 2 23,34 25,69 4d" 1P 0 -5p" 3D 1-1 
5188,68 1 24,56 26,95 5p' 3P-5d 3D0 2-2 
5160,09 1 21,63 24,03 4d' 3D0-5p' 3D 3-3 
5152,01 3 21,63 24,03 4d' 3D0 -5p' 3F 3-2 
5151,68 2 24,01 26,41 4d" spo_5p" sp 2-2 
5110,98 1 23,58 26,01 4d" spo_5p" 3p 1-0 
5069,96 4 21,45 23,89 4d' 3S0 -5p' 3D 1-2 
5061,46 2 21,72 24,17 4d" apo_5p' ap 2-3 
5042,86 2 21,19 23,65 5s' 1D 0-5p' 3D 2-1 
5018,72 2 21,70 24,17 4d" apc_5p" ap 4-3 
5016,45 20 22,68 25,15 4d" 1F 0-5p' 1D 3-2 
4988,52 10 23,38 25,86 4d" 1D 0-5p" 3S 2-1 
4977,08 2 19,84 22,33 4d' 3G0-5p 3P 3-2 
4965,78 2 21,68 24,17 4d" 3po_5p' 3p 3-3 
4940,21 2 21,38 23,89 4d' 3D 0 -5p' 3D 2-2 
4906,28 6 23,34 25,86 4d" 1P 0 -5p" as 1-1 
4892,21 5 21,70 24,23 4d" spo_5p' lp 4-3 
4873,87 1 21,63 24,17 4d' 3D0 -5p' 3F 3-3 
4845,62 2 21,70 24,26 4d" 3po_5p' ap 4-4 
4841,9 1 21,68 24,23 4d" apo_5p' lp 3-3 

4826,08 2 23,38 25,95 4d" 1D0-5p" 1P 2-1 
4789,74 7 21,45 24,03 4d' as 0 -5p' ap 1-2 
4754,48 6 21,63 24,23 4d' aD 0-5p' 1F :3-3 
4749,00 2 23,34 25,95 4d" 1P 0 -5p" 1P 1-1 
4729,72 4 21,45 24,07 4d' 3S0-5p' lp 1-1 

4710,48 10 21,63 24,26 4d' 3D 0 -5p' ap 3-4 
4693,65 3 23,38 26,02 4d" 1D 0 -5p" 3D 2-3 
4673,80 3 21,38 24,03 4d' an°-5p' ap 2-2 
4621,40 1 22,47 26,15 5s" 1P0 -5p' 1D i-2 
4565,51 1 23,58 26,30 4d" 3P0 -5p" 1D 1-2 

4537,25 6 21,92 24,65 4d" a_oo-5p' 3p 2-1 
4536,46 10 23,58 26,32 4d" apo_5p" ap 1-1 
4518,64 2 21,32 24,07 4d' 1P 0-5p' 1P 1-1 
4443,72 3 21,38 24,17 4d' 3_Do-5p' ap 2-3 
4443,28 15 21,10 23,89 4d' 3D 0-5p' 3D 1-2 

4378,68 8 23,58 26,41 4d" apo_5p" 3p 1-2 
4360,63 1 21 ,19 24,03 5s' 1D0-5p' an 2-3 
4344,24 8 21,38 24,23 4d' an°-5p' lp 2-3 
4305,20 9 21,19 24,07 5s' 1D0-5p' 1P 2-1 
4294,83 10 21,68 24,56 4d" spo_5p' ap 3-2 

4244,33 5 23,38 26,30 4d" 1D0 -5p" 1D 2-2 
4233,72 1 21,72 24,65 4d" apa_5p' sp 2-1 
4232,82 2 22,92 25,85 4d" an°-5p" 3D 3-2 
4226,58 25 21,20 24,03 4d' 3D0-5p' sp 1-2 
4225,92 20 21,63 24,56 4d' an°-5p' ap 3-2 

4195,91 1 25,95 28,90 5p" 1P-6s' avo 1-2 
4184,59 2 23,34 26,30 4d" 1P 0-5p" 1D 1-2 
4171,79 15 18,79 21,76 5s as0-5p 5P 1-1 
4160,21 4 23,34 26,32 4d" 1P0 -5p" 3P 1-1 
4154,46 40 20,29 24,17 5s' 1D0 -5p' sp 2-3 

4131,33 40 18,79 21,79 5s 3S0-5p 5P 1-2 
4067,37 50 21,19 24,23 5s' 1D0 -5p' 1F 2-3 
4027,17 1 23,34 26,41 4d" lpo_5p" sp 1-2 
4002,61 15 22,92 26,02 4d" 3D 0-5p" 3D 3-3 
3979,05 3 21,45 24,56 4d' 3S0-5p' sp 1-2 
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3957 ,67 25 20,51 23,65 4d' 1D 0 -5p' 3D 2-1 
3938,53 4 19,18 22,33 4d' apo_5p ap 3-2 
3913,90 3 22,68 25,85 4d" 1F0 -5p" 3D 3-2 
3898,70 10 21,38 24,56 4d' 3D 0 -5p' 3P 2-2 
3874,04 3 21,45 24,65 4d' 3S 0-5p' 3P 1-0 
3868,70 40 21,45 24,65 4d' 3S 0 -5p' 3P 1-1 
3847,49 3 22,47 25,69 5s" 1P 0 -5p" 3D 1-1 
:~835 ,37 2 19,04 22,27 4d' apo_5p ap 2-1 
3829,57 1 21 ,92 25,15 4d" 3D 0 -5p' 1D 2-2 
3809 ,Hi 7 22,60 25,85 4d" 3D 0 -5p" 3D 1-2 
3792,70 15 21,38 24,65 4d' 3D 0 -5p' 3P 2-1 
3769,69 2 19,04 22,33 4d' apo_5p ap 2-2 
3726,32 5 21,32 24,65 4d' lpo_5p' ap 1-1 
3699,98 2 22,60 25,95 4d" 3D 0 -5p" 1P 1-1 
3696,69 5 18,44 21,79 4d 3D 0 -5p 5P 3-2 
3690,65 30 20,29 23,65 5s' 3D 0 -5p' 3D 2-1 
3674,23 4 21,19 24,56 5s' 1D 0 -5p' 3P 2-2 
3671 ,14 1 22,92 26,30 4d" 3D0 -5p" 1D 3-2 
3670,23 4 20,51 23,89 4d' 1D 0 -5p' 3D 2-2 
3655,77 1 22,47 25,86 5s" 1P 0 -4d" 3S 1-1 
:1641 ,34 30 20,24 23,65 5s' 3D 0 -5p' 3D 1-1 
3632,5 1 22,60 26,01 4d" 3D 0 -5p" 3P 1-0 
3615,82 20 20,46 23,89 5s' 3D 0 -5p' 3D 3-2 
3611,06 5 21,72 25,15 4d" 3F0 -5p' 1D 2-2 
3603,96 2 18,32 21,76 4d 3D 0 -5p 5P 2-1 
3598,04 1 18,44 21 ,88 4d 3D 0 -5p 5P 3-3 
3582,48 5 21,10 24,56 4d' 3D 0 -5p' 3P 1-2 
3S79,95 2 21,19 24,65 5s' 1D 0 -5p' 3P 2-1 
3567,72 15 22,47 25,95 5s" lpo_5p" lp 1-1 
3564,2:3 100 18,79 22,27 5s 3S 0-5p 3P 1-1 
;)562 ,09 2 21,68 25,15 4d" 3F0-5p' 1D 3-2 
:1549,42 20 22,92 26,41 4d" 3D 0 -5p" 3P 3-2 
:15:n ,2o 2 22,35 25,85 5s" 3P 0 -5p" 3D 2-2 
3524,78 5 22.35 25,86 5s" 3P 0 -5p" 3S 2-1 
3521 ,11 4 20,51 24,03 4d' 1D 0 -5p' 3F 2-2 
3514,55 15 21,63 25,15 4d' 3D 0-5p' 1D 3-2 
3507 ,42 200 18,79 22,33 5s 3S 0 -5p 3P 1-2 
:3497 '1:3 10 21 ,10 24,65 4d' 3D 0 -5p' 3P 1-0 
:1492,80 8 21 ,10 24,65 4d' 3D 0 -5p' 3P 1-1 
3488,59 100 20,51 24,07 4d' 1D 0 -5p' 1P 2-1 
3485,08 1 25,95 29,50 5p" 1P-5d' 1° 1-1 
:-\474,65 70 20,46 24,03 5s' 3D 0 -5p' 3D 3-3 
3471 ,02 3 20,4f\ 24,03 5s' 3D 0 -5p' 3F 3-2 
3448,71 10 22,10 25,69 5s" 3P 0 -5p" 3D 1-1 
3446,85 8 22,10 25,69 5s" 3P 0 -5p" 3D 0-1 

3442,86 6 22,:35 25,95 5s" apo_5p" lp 2-1 
:1439,46 100 20,29 23,89 5s' 3D 0 -5p' 3D 2-2 
3428,8:1 10 22,68 26,30 4d" 1F0 -5p" 1D :3-2 
3396,58 15 20,24 23,89 5s' 3D 0 -5p' 3D 1-2 
:1388,9:1 20 20,51 24,17 4d' 1D 0 -5p' 3F 2-3 

:3374 ,9() 40 22,35 26,02 5s" 3P0 -5p" 3D 2-3 
:3:-\51 ,9:1 100 18,07 21 ,76 5s 5S 0 -5p 5P 2--1 
:-1:3!!8, 17 10 22,60 26,30 4d" 3D0 -5p" 1D 1-2 
:3342,48 50 20,46 24,17 5s' 3D 0 -5p' 3F 3-3 
3:132,50 10 22,GO 26,32 4d" 3D 0 -5p" 3P 1-1 

:3330,76 60 20,.11 24,23 4d' 1D 0 -5p' 1F 2-3 
:B25,75 200 18,07 21,79 5s 5S 0 -5p 5P 2-2 
:B11 ,47 50 20,29 24,03 5s' 3D 0 -5p' 3D 2-3 
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3308,73 1 25,15 28,90 5p' 1D-6s' 3D0 2-2 
3308,16 20 20,29 24,03 5s' 3D 0 -5p' ap 2-2 
3304,75 30 22,10 25,85 5s" 3P 0 -5p" 3D 1-2 
3293,88 4 22,10 25,86 5s" 3P0 -5p" as 1-1 
3292,21 1 22,10 25,86 5s" 3P 0 -5p" 3S U-l 
3285,89 30 20,46 24,23 5s' 3D0 -5p' 1F 3-:1 
3285,25 3 21,38 25,15 4d' 3D 0 -5p' 1D 2-•) 

3279,42 2 20,29 24,07 5s' 3D 0 -5p' lp 2-l 
3271,65 30 18,48 22,27 4d 3D 0 -5p 3P 1-l 
3268,48 100 20,24 2~,03 5s' 3D 0 -5p' 3F 1-2 
3264,81 150 20,46 24,26 5s' 3D 0 -5p' 3 F :1-4 
3246,62 5 22,60 26,41 4d" 3D0-5p" ap 1-2 

3245,69 300 18,07 21 ,88 5s 5S0-5p 5P ') ·.• 
--~) 

3240,44 40 20,24 24,07 5s' 3D 0 -5p' lp J-1 
3239,52 40 22,47 26,30 5s" 1P0-5p" 1D 1-2 
3235,21 2 21 ,32 25,15 4d' 1P0-5p' 1D 1-2 
3224,85 20 22,47 26,32 5s" 1P~-5p" 3P 1-1 

3223,74 3 18,48 22,33 4d 3D0-5p 3P 1-2 
3222,24 10 22,10 25,95 5s" apo_5p" lp 1-l 
3220,62 20 22,10 25,95 5s" apo_5p" lp U-l 
3191 ,21 80 20,29 24,17 5s' 3D"-5p' 3F ') •.) 

.::,.-.) 

3189,11 100 18 ,2·i 22,33 4d 3D 0 -5p 3P :~-2 

8170,93 20 22,10 26,01 5s" 3P-5p" 3P 1-U 
3156,63 1 25,15 29,08 5p' 1D-6s' 3D 0 ') '} 

--v 

3151 ,75 10 21,92 25,85 4d" 3D0-5p" 3D 2-2 
3144,32 9 22,47 26,41 5s" lpo_5p" ap 1-2 
3141 ,88 20 21,92 25,86 4d" 3D0-5p" 3 S 2-1 

3141 ,35 60 18,32 22,27 4d 3D 0 -5p 3P 2-1 
3139,58 15 20,29 24,23 5s' 3D 0 -5p' 1F 2->~ 

3136,20 10 22,35 26,30 5s" 3P0-5p" 1D 2-2 
3124,39 100 21 ,i9 25,15 5s' 1D0-.Sp' 1D •) •) 

~-~ 

3122,46 20 22,35 26,32 5s" apo-5p" ap 2-l 

3120,61 30 21,72 25,69 4rl" 3F0-5p" 3D ') . 
--l 

3112,25 60 20,19 24,17 4d' 1G0-5p' 3F I. ., 
q-.·1 

3097,16 40 18,32 2.2,33 4d 3D0-5p 3P 2-2 
306:3,13 60 20,19 24,23 4d' 1G0-5p' 1P 1!-:~ 

3062,43 3 20,51 24,56 4d' 1IJ0-5p' 3p 2-2 

3056,72 30 19,84 23,89 4d' 3G0-5p' 3D 3-2 
3046,93 50 22,35 26/d 5s" apo_5p" ap 2-2 
3044,80 6 20,19 24,25 4d' 1G0 -5p' ap 4-4 
3024,45 80 20,46 24,56 5s' aDo-5p' ap ') ') 

d-.... 

3022,30 50 21 ,92 26,02 4dN 3IJ0-5p" 3J) 2-3 

3002,24 6 21,72 25,85 4d" 3 F0 -5p" 3D 2-2 
2996,60 2(, 20,51 24,6.5 4d' 1D0 -5p' 3P 2-1 
2993,27 2 21,72 25,86 lui" 3F0-5p" as 2-1 
2992,22 60 19,89 24,03 4d' 3G0 -5p' 3D 4-:) 
2968,31 20 21 ,68 2S,85 4d" 3F0 -5p" 3D :3-2 

2955,20 3 19,84 2lt,03 4d' ac0-5p' 3D 3-:1 
2952,56 50 19,84 2,~ ,o3 4d' 3G0 -.Sp' 3F ') ') 

d-.... 

2952,09 4 22,10 26,30 5s" 3P 0 -5p" 1D 1-:.! 
2948 ,1:) 10 18,07 22,27 5s 5S 0 -5p 3P 2-l 
2939,91 15 22,10 26,32 5s" apo_5p" ap 1-J 

2938,56 4 22,10 26,32 5s" apo_Sp" 3p 0-1 
29:15,23 20 21 ,63 2[) ,85 4d' 31)0-5p" 31) " ·> ,)-." 

2934,00 10 21,72 25,95 4d" apo_5p" lp 2-l 
2917,67 10 21,45 25,69 IH{' 3S0-5p" 3D 1-l 
2915,78 6 24,65 28,90 5p' 3P-6s' 3D0 1 ') - .. 
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A., A I EH' eV E 8, eV Transition J 

2909,17 30 18,07 22,33 5s 5S 0 -5p 3P 2-2 
2900,04 20 20,29 24,56 5s' 3D 0 -5p' ap 2-2 
2895,92 1 24,65 28,93 5p' 3P-5d' lfl 0 1-2 
2893,68 40 19,89 24,17 4d' 3G0 -5p' 3F 4-3 
2892,18 100 19,97 24,26 4d' 3G0 -5p' 3F 5-4 
2884,55 2 21,72 26,02 4d" 3F0 -5p" 3D 2-3 
2874,24 2 21,38 25,69 4d' 3D 0-5p" 3D 2-1 
2872,85 5 22,10 26,41 5s" apo_5p" ap 1-2 
2870,61 50 21,70 26,02 4d" 3F 0-5p" 3D 4-3 
2859,05 4 19,84 24,17 4d' 3G0-5p' 3F 3-3 
2856,09 5 24,56 28,90 5p' 3P-6s' 3D0 2-2 
2853,22 2 21,68 26,02 4d" 3F0 -5p" 3D 3-3 
2851,16 30 19,89 24,23 4d' 3G0-5p' 1F 4-3 
2841,00 30 20,29 24,65 5s'" 3D0-5p' 3P 2-1 
2835,94 6 21,32 25,69 4d' 1P 0-5p" 3D 1-1 
2829,41 6 21,92 26,30 4d" 3D 0 -5p" 1D 2-2 
2822,63 6 21,63 26,02 4d' 3D 0 -5p" 3D 3-3 
2820,95 4 22,33 26,72 5p 3P-6s 5S0 2-2 
2817,53 2 19,84 24,23 4d' 3G0 -5p' 1F 3-3 
2814,48 15 20,24 24,65 5s' 3D 0 -5p' 3P 1-0 
2813,97 15 21,45 25,85 4d' 3S0 -5p" 3D 1-2 
2811,67 25 21,19 24,65 .)s' ano-5p' ap 1-1 
2806,07 20 21,45 25,86 4d' 3S0-5p" 3S 1-1. 
2785,26 2 22,27 26,72 5p 3P-6s 5S0 1-2 
2768,54 4 26,41 30,89 5p" 3P-6s" 3P 0 2-1 
2765,90 2 21,38 25,86 4d' 3D0-5p" 3S 2-1 
2756,53 8 21,92 26,41 4d" 3D0-5p" 3p 2-2 
2750,36 10 21,19 25,69 5s' 1D 0 -5p" 3D 2-1 
2744,05 2 22,33 26,84 5p 3P-5d 5D0 2-1 
2743,03 3 22,33 26,84 5p 3P-5d 5Dc 2-2 
2742,05 5 24,56 29,08 5p' 3P-6s' 3D" 2-3 
2741,84 2 22,33 26,85 5p 3P-5d 5D 0 2-3 
2730,41 5 21,32 25,86 4d' 1P 0 -5p" 3S 1-1 
2715,19 7 21,38 25,95 4d' 3D 0 -5p" 1P 2-1 
2710,27 2 22,27 26,84 5p 3P-5d 5D0 1-1 
2709,02 1 26,32 30,89 5pu 3P-6s" 3P" 1-1 
2708,34 1 21,72 26,30 4d" 3F0-5p" 1D 2-2 
2698,71 2 26,30 30,89 5p" 1D-6s" 3P 0 2-1 
2698,07 3 21,72 26,32 4d" 3F0 -5p" 3P 2-1 
2697 ,30 25 17,17 21,76 4d 5D0-5p 5P 2-1 
2696,59 25 17,17 21 ,76 4d 5D 0 -5p 5P 1-1 
2694,81 20 17,16 21,76 4d 5D 0 -5p sp 0-1 
2691 ,86 4 
2690,23 15 19,04 23,65 4d' 3F0-5p' 3D 2-1 
2681,19 40 17,17 21,79 4d 5D 0 -5p 5P 3-2 

2680,72 7 22,33 26,05 5p 3P-5d 3D 0 2-2 
2680,32 30 17,17 21,79 4d 5D 0-5p 5P 2-2 
2679,62 15 17,17 21,79 4d 5D 0 -5p sp 1-2 
2676,00 8 24,65 29,28 5p' 3P-6s' 1D 0 1-2 
2672,79 :i 21,38 26,02 4d' 3D 0-5p" 3D 2-3 

2670,67 20 20,51 25,15 4d' 1D 0 -5p' 1D 2-2 
2658,00 2 21 ,19 25,85 5s' 1D 0-5p" 3D 2-2 
2653,66 4 21 ,63 26,30 4d' 3D 0 -5p" 1D 3-2 
2650,96 1 21,19 25,86 5s 1D 0 -5p" 3S 2-1 
2648,69 10 19,35 24,03 4d' 3F0-5p' 3D 4-3 

2648,43 4 22,27 26,95 5p 3P-5d 3Do 1-2 
2641,74 2 20,46 25,15 5s' 3D 0 -5p' 1D 3-2 
2641 ,00 4 26,41 31,11 5p" 3P-6s" 3P" 2-2 
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-~-~-~~-------------

2639,76 60 17,19 21,88 4d 5D 0 -5p 5P 4-3 
2630,66 15 19,18 23,89 4d' 3F0 -5p' 3D ~~-2 

2628,90 25 17,17 21 ,88 4d 5D 0 -5p 5P 3-3 
2628,08 6 17,17 21,88 4d 5D 0 -5p 5P 2-3 
2625,64 2 24,56 29,28 5p' 3P-6s' 1D0 2-2 
2623,11 1 19,84 24,56 4d' 3G0 -5p' 3P 3-2 
2615,19 3 21,68 26,41 4d" apo_5p" ap 3-2 
2609,66 1 21,10 25,85 4d' 3D 0 -5p" 3D 1-2 
2604,35 8 21,19 25,95 5s' 1D 0 -5p" 1P 2-1 
2589,47 3 21,63 26,41 4d' 3D 0 -5p" 3P 3-2 
2586,78 3 26,32 31,11 5p" 3P-6s" 3P 0 1-2 
2571,19 6 19,35 24,17 4d' apo_5p' ap 4-3 
2570,48 10 24,26 29,08 5p' 3F-6s' 3D0 4-3 
2563,25 30 21,88 26,72 5p 5P-6s 5S0 3-2 
2558,00 5 21,10 25,95 4d' 3D 0 -5p" lp 1-1 
2557,55 1 24,23 29,08 5p' 1F-6s' 3D 0 :~-:i 
2555,13 10 19,18 24,03 4d' 3F0 -5p' 3D 3-:J 

2554,25 8 19,04 23,89 4d' 3F0 -5p' 3D 2-2 
2553,81 1 24,65 29,50 5p' 3P-5d' 1 o 1-1 
2553,16 8 19,18 24,03 4d' apo_5p' ap 3-2 
2551,49 2 24,65 29,50 5p' 3P-5d' 1 o 0-1 
2549,51 2 22,33 27,19 5p 3P-5d 3D 0 2-1 

2548,60 4 24,07 28,93 5p' 1P-5d 1D0 1-2 
2546,67 1 24,03 28,90 5p' 3F-6s' 3Do 2-2 
2546,36 1 20,29 25,15 5s' 3D 0 -5p' 1D 2-2 
2544,72 3 24,03 28,90 5p' 3D-6s' 3Do 3-2 
2537 ,57 6 19,35 24,23 4d' 3F0 -5p' 1F 4-3 

2537 ,16 1 26,41 :J1 ,30 5p" 3P-6s" 1P 0 2-1 
2531,46 1 24,03 28,93 5p' 3F-5d' 1D 0 2-2 
2529,52 1 24,03 28,93 5p' 3D-5d' 1D0 :-l-2 
2525,51 2 21,10 26,01 4d' 3D 0-5p" 3P 1-0 
2524,97 10 19,35 24,26 4d' apo_5p' ap 4-4 

2524,27 2 24,17 29,08 5p' 3F-6s' 3Do 3-:i 
2520,32 2 22,27 27,19 5p 3P-5d 3D 0 1-1 
2519,29 6 24,26 29,18 5p' 3F-5d' 1G0 4-4 
2515,42 10 21,79 26,72 5p 5P-6s 5S0 2-2 
2512,92 6 24,65 29,58 5p' 3P-5d' 2° 1-2 

2511,92 1 21,38 26,32 4cl' 3D 0 -5p" 3P '2-1 
2507 ,84 1 24,.56 29,50 5p' 3 P-5cl' 1 o 2-1 
2506,86 5 24,23 29,18 5p' 1F-5d' 1G0 ::l--4 
2500,64 8 21,76 26,72 5p 5P-6s 5S0 1-2 
2498,77 3 21 ,88 26,84 5p 5P-5d 5Do 3-2 

2497,71 15 21,88 26,85 5p 5P-5d 5Do 3-:l 
2494,01 40 21,88 26,85 5p 5P-5d 5D 0 :J-4 
2491,35 2 21 ,32 26,30 4d' 1P 0 -5p" 1D 1-2 
2487,03 1 26,32 :31,30 5p" 3P-6s" 1P 0 1-l 
2482,99 2 19,04 24,03 4d' 3F0 -5p' 3D 2-3 

2481,04 1 19,04 24,03 4d' apo_5p' ap 2-2 
2478,37 2 26,30 31,30 5p" 1D-6s" l[JO 2-1 
2474.90 3 24,17 29,18 5p' 3F-5d' 1G0 :~-4 
2473,96 4 23,89 28,90 5p' 3D-6s' 3D 0 2-2 
2468,43 6 24,56 29,58 5p' 3 P-5rl' 2° 2-2 

2462,76 3 21,38 26,41 4d' 3fl 0 -5p" 3p 2-2 
2459,63 5 23,89 23,93 5p' 3D-5rl' 1D0 2-2 
2457,72 10 22,33 27 ,37 5p 3P-5d 3Do 2-:l 
2454,12 3 21 .79 26,84 5p 5P-5d 5Do 2-1 
2453,74 1 24;03 29,08 5p' 3D-6s' 3D0 3-3 
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2453,28 8 21,79 26,84 5p 5P-5d sno 2-2 
2452,29 10 21,79 26,85 5p 5P-5d sno 2-3 
2451,52 4 19,18 24,23 4d' spo_5p' lp 3-3 
2440,89 5 21,76 26,84 5p 5P-5d sno 1-0 
2440,05 6 21 ,76 26,84 5p 5P-5d sno 1-1 

2439,78 1 19,18 24,26 4d' spo_5p' sp 3-4 
2439,21 6 21,76 26,84 5p 5P--'-5d sno 1-2 
2434,64 2 21,32 26,41 4d' lpo_5p" sp 1-2 
2431,04 '1 18,79 23,89 5s 3S 0-5p' an 1-2 
2428,92 1 17,17 22,27 4d 5n°-5p ap 1-1 

2427,48 1 17,16 22,27 4d 5n°-5p ap 0-1 
2414,78 1 19,04 24,17 4d' apo_5p' sp 2-3 
2407,10 10 24,03 29,18 5p' an-5d' 1G0 3-4 
2403,65 3 17,17 22,33 4d 5n°-5p ap 3-4 
2403,29 1 21 ,79 26,95 5p 5P-5d sno 2-2 

2402,96 3 17,17 22,33 4d 5n°-5p ap 2-2 
2402,10 2 17,17 22,33 4d 5n°-5p ap 1-2 
2401,58 1 25,95 31,11 5p" 1P-6s 3P 0 1-2 
2400,10 4 18,48 24,65 4d 3n°-5p' an 1-1 
2393,94 40 22,33 27,50 5p 3P-6s aso 2-1 

2387,90 1 23,89 29,08 5p' 3n-6s' ano 2-3 
2376,69 1 24,07 29,28 5p' 1P-6s' 1n° 1-2 
2368,19 4 22,27 27 ,50 5p 3P-6s 38° 1-1 
2364,70 1 18,79 24,03 5s 3S 0-5p' ap 1-2 
2363,26 3 25,86 31,11 5p" 3S-6s" apo 1-2 

2361,82 4 24,03 29,28 5p' aF-6s' 1n° 2-2 
2360,14 3 24,03 29,28 5p' an-6s' 1n° 3-2 
2358,48 3 23,65 28,90 5p' 3n-6s' ano 1-2 
2345,45 6 23,65 28,93 5p' an-5d' 1n° 1-2 
2329,22 3 18,32 23,65 4d an°-5p' an 2-1 

2322,32 1 20,51 25,85 4d' 1n°-5p" an 2-2 
23'17,87 1 24,23 29,58 5p' 1F-5d' 2° 3-2 
2303,00 2 19,18 24,56 4d' apo_5p' ap 3-2 
2299,15 3 23,89 29,28 5p' an-6s' 1no 2-2 
2291,28 3 18,48 23,89 4d an°-5p' sno 1-2 

2290,52 1 24,17 29,58 5p' aF-5d' 2° 3-2 

2279,79 4 { 24,07 29,50 5p' 1P-5d' 1° 1-1 
25,86 31,30 5p" 3S-6s" 1po 1-1 

2273,76 3 18,44 23,89 4d 3n°-5p' an 3-2 
2259,76 6 21,88 27,37 5p 5P-5d ano 3-3 
2232,35 1 24,03 29,58 5p' 3n-5d' 2° 3-2 
2230,69 1 20,46 26,02 5s' an°-5p" an 3-3 
2219,14 1 18,48 24,07 4d 3n°-5p' 1P 1-1 
2215,60 2 18,44 24,03 4d 3n°-5p' 3p 3-2 
2172,25 1 18,32 24,03 4d 3n°-5p' an 2-3 
2170,83 2 18,32 24,03 4d 3n°-5p' 3p 2-2 

2162,50 3 18,44 24,17 4d 3n°-5p' 3F 3-3 
2158,43 '1 18,32 24,07 4d an°-5p' 1P 2-1 
2148,58 2 18,79 24,56 5s 3S 0-5p' ap 1-2 
2'142 ,49 '1 20,51 26,30 4d' 1nc-5p" 1n 2-2 
2138,70 1 18,44 24,23 4d 3n°-5p' lp 3-3 

2129,75 1 18,44 24,26 4d 3n°-5p' ap 3-4 
2116,00 1 18,79 24,65 5s 3S 0 -5p' ap 1-1 
1923,88 0 17,59 24,03 4p51po_5p' ap 1-2 
1914,086 3 17,59 24,07 4p5 lpo_5p' lp 1-1 
1721,637 '1 15,07 22,27 4p5 apo_5p ap 0-1 

1659,809 2 14,80 22,27 4p5 apo_5p ap 1-1 
1647,359 2 14,80 22,33 4p5 apo_5p ap 1-2 
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1638,816 3 17,59 25,15 4p5 lpo_5p' lD 1-2 
1569,886 2 14,37 22,27 4p5 apo_5p ap 2-1 
1558,802 3 14,37 22,33 4p6 apo_5p ap 2-2 
1483,429 2 17,59 25,95 4p5 lpo_5p" lp 1-1 
1423,553 1 17,59 26,30 4p5 lpo_5p" lD 1-2 
1400,90 1 14,80 23,65 4p5 apo_5p' 3D 1-1 
1377 ,833 2 15,07 24,07 4p5 apo_5p' lp 0-1 
1363,853 2 14,80 23,89 4p5 apo_5p' 3D 1-2 
1342,678 1 14,80 24,03 4p5 apo_5p' ap 1-2 
1302,586 2 14,37 23,89 4p6 apo_5p' 3D 2-2 
1293,988 3 15,07 24,65 4p5 apo_5p' ap 0-1 
1283,798 3 14,37 24,03 4p5 apo_5p' 3D 2-3 
1283,313 3 14,37 24,03 4p5 apo_5p' ap 2-2 
1278,943 1 14,37 24,07 4p6 apo-5p' 1p 2-1 
1270,204 5 14,80 24,56 4p5 apo_5p' sp 1-2 
1265,315 4 14,37 24,17 4p5 apo_5p' ap 2-3 
1259,309 3 14,80 24,65 4p5 spo_5p' ap 1-0 
1258,745 3 14,80 24,65 4p5 apo_5p' ap 1-1 
1216,896 5 14,37 24,56 4p5 apo_5p' ap 2-2 
1206,346 5 14,37 24,65 4p6 spo_5p' ap 2-1 
1158,724 6 4,10 14,80 4p4 1S-4p6 apo 0-1 
987 ,281 18 1,82 14,37 4p' 1D-4p6 apo 2-2 
954,774 4 1,82 14,80 4p' 1D-4p5 spo 2-1 
919,143 2 4,10 17,59 4p4 1S-4p6 lpo 0-1 
897 ,801 40 0,56 14,37 4p' 3P-4p6 apo 1-2 
876,674 22 0,66 14,80 4p' 3P-4p5 apo 0-1 
870,825 20 0,56 14,80 4p' 3P-4p5 apo 1-1 
862,578 35 0,00 14,37 4p4 3P-4p6 apo 2-2 
854,733 25 0,56 15,07 4p' 3P-4p5 apo 1-0 
837 ,666 22 0,66 14,80 4p4 3P-4p5 apo 2-1 
785,968 25 1,82 17,59 4p4 1D-4p6 1po 2-1 
768,104 1 4,10 20,24 4p4 1S-5s' 3D0 0-1 
750,986 4 0,66 17,17 4p4 3P-4d 5D 0 0-1 
746,834 5 0,56 17,16 4p4 3P-4d 5D0 1-0 
746,695 7 0,56 17,17 4p4 3P-4d 6D0 1-2, 1 
745,763 3 1,82 18,44 4p4 1D-4d 3D0 2-3 
743,870 3 1,82 18,48 4p4 1D-4d 3D0 2-1 
732,259 4 0,66 17,59 4p4 3P-4p6lpo 0-1 
730,264 3 1,82 18,79 4p4 1D-5s 38° 2-1 
722,036 50 0,00 17,17 4p4 3P-4d 5D 0 2-3, 2, 1 
719,85 1 1,82 19,04 4p4 1D-4d' apo 2-2 
714,772 2 4,10 21,45 4p4 1S-4d' 38° 0-1 
713,999 7 1,82 19,18 4p41D-1d' 3F0 2-3 

708,356 8 0,56 18,07 4p4 3P-5s 68° 1-2 
704,838 4 0,00 17,59 4p' 3P-4ps lp• 2-1 
698,037 20 0,56 18,32 4p4 3P-4d 3D0 1-2 
695,604 15 0,66 18,48 4p4 3P-4d 3D0 0-1 
691 ,919 18 0,56 18,48 4p4 3P-4d 3D0 1-1 

687 ,979 11 1,82 19,84 4p4 1D-4d' 3G0 2-3 
686,254 20 0,00 18,07 4p4 3P-5s 58° 2-2 
683,666 18 0,66 18,79 4p4 3P~5s aso 0-1 
680,119 22 0,56 18,79 4p4 3P-5s 38° 1-1 
676,564 25 0,00 18,32 4p4 3P-4d 3D0 2-2 
674,828 8 4,10 22,47 4p41S-5s" lpo 0-1 
672,826 7 1,82 20,24 4p4 1D-5s' 3D0 2-1 
672,330 25 0,00 18,44 4p4 3P-4d 3D0 2-:1 
671,175 7 1 ,82. 20,29 4p4 1D-5s' 3D 0 2-2 
671 ,058 7 0,56 19,04 4p4 3P-4d' spo 1-2 
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A., A I EH' eV I E 8, eV Transition J 

670,813 3 0,00 18,48 4p4 3P-4d ano 2-1 
670,300 4 4,10 22,60 4p4 1S-4d" sno 0-1 
664,844 11 1,82 20,46 4p4 ~n-5s' a no 2-3 
663,039 20 1,82 20,51 4p4 1n-4d 1n° 2-2 
659,716 22 0,00 18,79 4p4 3P-5s 3S0 2-1 
651,198 8 0,00 19,04 4p4 3P-4d' apo 2-2 
646,417 20 0,00 19,18 4p4 3P-4d' apo 2-3 
644,521 1 4,10 23,34 4p4 1S-4d" lpo 0-1 
642,84 1 1,82 21,10 4p4 1n-4d' sno 2-1 
639,981 15 1,82 21,19 4p4 ln-5s' lno 2-2 
636,348 1 4,10 23,58 4p4 1S-4d" apo 0-1 
633,631 5 1,82 21,38 4p4 1n-4d' a no 2-2 
633,082 7 0,66 20,24 4p4 3P-5s' ano 0-1 
631,550 7 1,82 21,45 4p4 1n-4d' 3So 2-1 
630,037 15 0,56 20,24 4p4 3P-5s' ano 1-1 
628,581 15 0,56 20,29 4p4 3P-5s' sno 1-2 
625,758 13 1,82 21,63 4p4 1n-4d' ano 2-3 
625,011 9 0,00 19,84 4p4 3P-4d' 3G0 2-3 
624,268 3 1,82 21,68 4p4 ln-4d" apo 2-3 
622,795 11 1,82 21,72 4p4 ln-4d" apo 2-2 
621,448 8 0,56 20,51 4p4 3P-4d' 1n° 1-2 
616,728 5 1,82 21,92 4p41n-4d" ano 2-2 
612,485 6 0,00 20,24 4p4 3P-5s' sno 2-1 
611 ,187 8 1,82 22,10 4p4 ln-5s" apo 2-1 
611,100 9 0,00 20,29 4p4 3P-5s' ano 2-2 

606,460 9 0,66 21,10 4p4 3P-4d' sno 0-1 
605,862 9 0,00 20,46 4p4 3P-5s" sno 2-3 
604,355 4 0,00 20,51 4p4 3P-4d' 1n° 2-2 
603,849 6 1,82 22,35 4p4 ln-5s" apo 2-2 
603,666 7 0,56 21,10 4p4 3P-4d' ano 1-1 
601,134 7 0,56 21,19 4p4 3P-5s' 1n° 1-2 
600,167 5 1,82 22,47 4p4 ln-5s" lpo 2-1 
599,944 4 0,66 21 ,32 4p4 3P-4d' Ipo 0-1 
597,194 6 0,56 21,32 4p4 3P-4d' lpo 1-1 
596,576 6 1,82 22,60 4p41n-4d" sno 2-1 
596,401 6 0,66 21,45 4p4 3P-4d' 3S0 0-1 
595,530 7 0,56 21,38 4p4 3P-4d' sno 1-2 
594,090 9 1,82 22,68 4p4 ln-4d" lpo 2-3 
593,699 7 0,56 21,45 4p4 3P-4d' 3So 1-1 
587 ,543 4 0,00 21 ,10 4p4 3P-4d' 3no 2-1 
587 ,374 4 1,82 22,92 4p41n-4d" 3no 2-3 
585,950 8 0,56 21,72 4p4 3P-4d" apo 1-2 
585,140 8 0,00 21,19 4p4 3P-5s' 1n° 2-2 
580,577 6 0,56 21,92 4p4 3P-4d" ano l-2 
579,823 6 0,00 21 ,38 4p4 3P-4d' ano 2-2 

578,220 5 0,66 22,10 4p4 3P-5s" apo 0-1 
578,09 0 0,00 21,45 4p4 3P-4d' 3S0 2-1 
576,076 4 1,82 23,34 4p4 ln-4d" lpo 2-1 
575,716 5 0,56 22,10 4p4 aP-5s" apa 1-1, 0 
574,956 5 1,82 23,38 4p4 1n-4d" 1na 2-2 

573,228 13 0,00 21 ,6:~ 4p4 aP-4d' ana 2-3 
571 ,98:) 15 0,00 21,68 4p4 aP-4d" apa 2-3 
570,738 4 0,00 21,72 4p4 3P-4d" apo 2-2 
569,156 7 0 ,5{i 22,35 4p4 aP-5s" ape 1-2 
565,879 4 0,56 22,47 4p4 3P-5s" Ipa 1-1 

565,640 5 0,00 21 ,92 4p4 3P-4d" ana 2-2 
565,124 4 0,66 22,60 4p4 aP-4d" ana 0-1 
562,690 5 0,56 22,60 4p4 aP-4d" ana 1-1 
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,.,A I 
I EH, eV I E 8, eV I Transition J 

560,986 5 0,00 22,10 4p4 3P~5s" 3po 2-1 
558,634 15 1,82 24,01 4p4lfl-4d" 3po 2-2 
554,794 7 0,00 22,35 4p4 3P-5s" apo 2-2 
551,689 4 0,00 22,47 4p4 3P-5s" tpo 2-1 
548,652 5 0,00 22,60 4p4 8P-4d" 3D0 2-1 
546,686 5 0,66 23,34 4p4 3P-4d" tpo 0-1 
546,547 6 0,00 22,68 4p4 3P-4d" tpo 2-3 
544,413 5 0,56 23,34 4p4 3P-4d" tpo 1-1 
543,420 8 0,56 23,38 4p4 3P-4d" 1D 0 1-2 
540,860 4 0,00 22,92 4p4 3P-4d" 3D 0 2-3 
540,788 5 0,66 23,58 4p4 3P-4d" 3po 0-1 
538,544 8 0,56 23,58 4p4 3P-4d" spo 1-1 
531,255 4 0,00 23,34 4p4 3P-4d" tpo 2-1 
530,306 6 0,00 23,38 4p4 3P-4d" 1D0 2-2 
528,811 4 0,56 24,01 4p4 3P-4d" apo 1-2 
525,687 4 0,00 23,58 4p4 3P-4d" spo 2-1 
516,384 4 0,00 24,01 4p4 8P-4d" 3po 2-2 

Kr IV, ground state 1s2 2s2 2p6 3s2 3p6 3dlo 4s2 4p3 4Sg12 

,.,A I EH, eV I E 8, eV I Transition J 

3934,29 5 22,63 25,78 4d 12-5p 4P 0 3/2-1/2 
3860,58 5 22,63 25,84 4d 12-5p 4P 0 3/2-3/z 
3809,30 3 22,63 25,89 4d 12-5p 4P0 %-5/z 
3261,70 3 22,04 25,84 4d 11-5p 4P 0 3/2, 5/z-3/z 
3224,99 6 22,04 25,89 4d 11-5p 4P 0 3/2, 5/2-% 
3199,91 2 21,45 25,32 4d 9-5p 4D 0 1/z, 3/2-3/z 
3142,01 3 21,38 25,32 5s 4P-5p 4D 0 Sfz-3/z 
2983,22 2 20,98 25,13 5s 4P-5p 4D 0 3/z-1/z 
2859,3 3 21,45 25,78 4d 9--,-5p 4D 0 1/2, 3/z-1/2 
2856,2 2 21,38 25,72 5s 4P-5p 4D0 5/z-5/z 
2853,0 5 20,98 25,32 5s 4P-5p 4D0 3/z-3/z 
2836,08 3 21,52 25,89 4d 10-5p 4P 0 3fz, 5/z- 5/2 
2829,60 3 21,52 25,90 4d 10-5p 48° 3/z, 5/2-3/z 
2774,70 6 21,38 25,84 5s 4P-5p 4P 0 5/2-3/2 
2748,18 8 21,38 25,89 5s 4P-5p 4P 0 5/z-5/z 

2742,13 2 21,38 25,90 5s 4P-5p 4S0 %-3/z 
2736,65 2 20,79 25,32 4d 4-5p 4D0 5/z-3/2 
2733,36 2 21,52 26,05 4d 10-5p 1° 3/z, 5/z-3/z, 5/z 
2730,55 3 20,59 25,13 5s 4P-5p 4D0 1/z-1/z 
2673,0 2 21,26 25,90 4d 8-5p 48° 5/z-3/z 

2651,6 2 21,38 26,05 5s 4P-5p 1° s;2_s/z, 5fz 
2621,11 7 20,59 25,32 5s 4P-5p 4D 0 1/z-3/2 
2615,3 8 20,98 25,72 5s 4P-5p 4D0 3/2-% 
2609,5 10 21,38 26,13 5s 4P-5p 4D0 5/2-7/2 
2606,17 5 20,57 25,32 4d 2-5p 4D 0 3/2, Sfz-3/2 

2586,9 3 21,26 26,05 4d 8-5p 1° s;z-s/z, s;2 
2579,0 2 20,98 25,78 5s 4P-5p 4P 0 3/z-1/z 
2558,08 4 21,26 26,11 4d 8-5p 2° 5/z-3/2, 5/2 

2547,0 6 { 20,98 25,84 5s 4P-5p 4P0 3/z-3/z 
21,26 26,13 4d 8-5p 4D 0 Sfz-7/z 

2546,0 5 21,18 26,05 4d 1-5p 1° 3/z, Sfz-3/z, 5/2 
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A, A 

2546,0 
2524,5 
2519,g8 
2518,02 
2517,0 

2510,2 
2474,06 
2459,74 
2451,7 
2442,68 

24g2,8 
2428,04 

2416,9 

2406,42 
2g88,05 

2g60,4 
2g58,5 
2g48,27 
2g4o,9g 
2gg9,15 

2gg6,75 
2g29,g 
2g24,85 
2g2g,57 
2291,26 

2259,42 
2252,54 
22g7,g4 
842,0g5 
816,822 
805,76g 

Kr V, 

708,85 
472,16 

Kr VI, 

A, A 

742,8g 
705,84 
580,6g 
569,1g 
554,52 

I I EH, eV I E 8, eV I Transition J 

5 20,85 25,72 4d 6-5p 4D 0 5/2, 7/2-5/2 
5 20,98 25,89 5s 4P-5p 4P 0 a;2_5j2 
6 20,98 25,90 5s 4P-5p 48° a;2_a;2 
5 21,18 26,11 4d 7-5p 2° a;2, s;2_a/2, 5' 12 
4 20,79 25,72 4d4-5p 4D 0 s;2_5j2 

2 20,g8 25,g2 4d 1-5p 4D 0 a;2, 5j2_a;2 
5 21,g8 26,g9 5s 4P-5p go 5j2-a/2, % 
6 20,85 25,89 4d 6-5p 4P 0 %. 7J2-% 
4 20,8g 25,89 4d 5-5p 4P 0 s;2, 7 /2-•/2 
5 20,98 26,05 5s 4P-5p 1° %-3/2, 5J2 

1 20,79 25,89 4d 4-5p 4P 0 %-% 
g 20,79 25,90 4d 4-5p 48° 5j2_3J2 

4 { 20,59 25,72 4d g-5p 4IJ 0 a;2, %-% 
20,98 26,11 5s 4P-5p 2° %-3/2, 5j2 

2 20,57 25,72 4d 2-2p 4D 0 a;2, 5J2-5j2 
g 20,59 25,78 5s 4P-5p 4P 0 1/2-1/2 
2 20,59 25,84 4d g-5p 4P 0 3/2, 5/2-% 
g 20,59 25,84 4d g-5p 4P 0 a;2, %-% 
4 20,85 26,1g 4d 6-5p 4D 0 5f2, 7/2-7/2 
2 20,8g 26,1g 4d 5-5p 4D 0 5/2, 7/2-7/2 
2 20,59 25,89 4d g-5p 4P 0 a;2, %-5/2 

4 20,59 25,90 5s 4P-5p 48° 1/2-3/2 
g 20,57 25,89 4d 2-5p 4P 0 %. 5/2-% 
1 20,57 25,90 4d 2-5p 48° a;2, %-% 
1 20,79 26,1g 4d4-5p 4D 0 5f2-7 /2 
6 20,98 26,g9 5s 4P-5p go a;2_a/2. 5J2 

1 20,57 26,05 4d 2-5p 1° a;2, %-a/2, % 
2 20,g8 25,89 4d 1-5p 4P 0 a;2, %-5/2 
g 20,57 26,11 4d 2-5p 2° a;2, 5J2-a/2, 5j2 

22 0,00 14,72 4pa 4So-4p4 4po 3J2-5J2 
18 0,00 15,18 4pa 4So-4p4 4po 3J2-a;2 
7 0,00 15,g9 4pa 4So-4p4 4po 3J2-lj2 

ground state 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p2 3 P 0 

I 

8 
g 

I 

8 
8 
2 
5 
5 

EH, eV I E 8, eV I 

Transition J 

Transition J 

4p 2po_4p2 2D a;2_5/2 
4p 2po_4p2 2D 1/2-3/2 
4p 2po_4p2 2p a;2_lj2 
4p 2po-4p2 2p. a;2_3f2 
4p 2po_4p2 2p 1J2-1J2 
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11., A I r.:n eV I En' eV Transition J 

------·-

.544,03 5 4p 2po-4p2 2p 1/z-3/2 
465,27 6 4p 2P 0-4d 2D 3/z- 5/z 
450,20 2 4p 2P 0-4d 2D 1/z-% 

Kr VII, ground state 1s2 2s2 2p6 3s2 3p6 3d10 4s2 18 0 

I 
En, eV I A, A I En. eV I Transition J 

618,67 1 4p apo_4p2 ap 2-2 
585,37 8 4s2 1S-4p lpo 0-1 

Kr VIII, ground state 1s2 2s2 2p6 3s2 3p6 3d1o 4s 28112 

I 
En, eV / A, ,', I EH, eV / Transition J 

I 

695,91 8 4s 2S-4p 2P 0 1/2-1/z 
651,57 1U 4s 2S-4p 2P 0 1/2-a/2 
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XENON, Z =54 

Xe I, ground state 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d10 5s2 5p61S 0 

Ionization potential 97 834,4 c:m-1; 12,129 eV 

).., A I I EH, eV I E 8, eV I Transition J 

26511,1 30 9,93 10,40 6p [1/z]-5d !11/z] 0 0-1 
26272,0 60 9,69 10,16 6p [21/z]-5d [21/z] 0 2-2 
24825,3 20 9,72 10,22 6p [21/z]-5d [21/z} 0 3-3 
23195,5 10 9,69 10,22 6p [21/z]-5d [21/zl" 2-3 
20262,2 6 9,79 10,40 6p [11/z]-5d [11/z] 0 1-1 

18788,0 3 9,93 10,60 6p P/z]-7s [11/z] 0 0-1 
17325,5 5 9,69 10,40 6p [21/zJ-5d [11/z) 0 2-1 
16727,52 50 9,82 10,56 6p [fl/z]-7s [il/z] 0 2-2 
16052,02 50 9,82 10,60 6p [il/z]-7s [11/z] 0 2-1 
15418,01 110 9,79 10,60 6p [11/z]-7s [1l/z] 0 1-1 

14732,38 200 9,72 10,56 6p [21/z)-7s [11/z] 0 3-2 
14659,84 5 10,16 11,00 5d [21/z] 0-7p [11/zl 2-1 
14364,90 20 10,40 11,26 5d !11/z] 0-4/ [11/zl 1-2 
14241,39 40 10,40 11,27 5d [fllz] 0-4/ [21/z) 1-2 
14'142,09 80 9,69 10,56 6p [·21/z]-7s [11/z] 0 2-2 

13656,48 150 9,96 10,60 6p [21/z]-7s [11/z] 0 2-1 
13543,16 5 10,04 10,95 5d [31/z) 0 -7p [21/z) 3-2 
12623,32 300 9,58 10,56 6p [1/z)-7s [il/z) 0 1-2 
12590,00 26 9,92 10,90 5d P/z] 0-7p [1/zl 1-1 
12451,21 2 9,96 10,95 5d [fl/z] 0 -7p [21/zl 2-2 

12258,10 6 9,89 10,90 5d P/z) 0-7p [1/z) 0-1 
12235,14 80 9,58 10,60 6p [1/z]-7s [fl/z]0 1-1 
12084,82 20 9,94 10,97 5d [31/z) 0-7p [21/zl 4-:~ 
11952,57 10 9,96 10,99 5d [fl/z) 0-7p [fl/zl 2-2 
11951,1 1 9,92 10,95 5d [l/2.) 0 -7p [21/zl 1-2 

11911,44 3 9,92 10,96 5d fl/z] 0-6p' [fl/zl 1-1 
11874,36 1 10,22 11,26 5d [21/z) 0-4/ [11/z] 3-2 
11857,86 2 9,93 10,98 6p [1/z]-6d P/z) 0 0-1 
11857,00 30 10,22 11 ,26 5d [21/zl 0-4/ f41/zl ::l-4 
11793,04 40 10,22 11,27 5d [21/z) 0-4/ [21/z) 3-3 

11742,01 90 '10,22 11,27 5d [21/z] 0-4f[31/z) 3-4 
11614,08 25 9,89 10,96 5d P/z] 0 -6p' [11/zl 0-1 
H537 ,4 1 10,40 11,47 5d [fl/z] 0-8p P/z) 1-0 
11491,22 15 9,92 10,99 5d [1/z] 0-7p [fl/z] 1~2 

11415,04 15 9,92 11,00 5d [1/z] 0-7p [11/zl 1-1 

11309,56 5 9,96 11,05 5d [11/z] 0 -6p' !11/zl 2-2 
11289,10 10 9,92 11,01 5d [1/z] 0-7p [1/z) 1-0 
11214,89 5 10,16 11,26 5d [21/zl"-4/ (11/zl 2-1 
11175,5 1 10,56 11,67 7s [11/z] 0-9p [21/zl 2-:-l 
11162,67 10 9,96 11,07 5d [fl/z] 0-6p' P/zl 2-1 

11141,09 50 9,89 H,OO 5d fl/z] 0 -7p [11/zl 0-1 
11130,81 8 10,16 11,27 5d [21/zl 0-4/ [21/zl 2-;-l 
11127,20 100 10,16 11,27 5d [21/z) 0 -4/ [21/zl 2-2 
11085,25 250 10,16 11,27 5d [21/z] 0-4/ [31/zl 2-;1 
10895,32 200 9,92 11,05 5d P/z] 0-6p' [fl/z] 1-2 

10838,34 1000 8,44 9,58 6s [11/z] 0 -6p P/z] 1-1 
10758,86 100 9,92 11,07 5d [1/z] 0-6p' [l/zl 1-1 
10706,78 150 9,82 10,98 6p l11/z]-6d [1/z] 0 2-1 
10549,76 20 10,40 11,58 5d [11/z] 0-5/ [11/z] 1-2 
10527,84 40 9,82 11,00 6p [fl/z]-6d [11/z] 0 2-2 

10515,15 10 9,89 11,07 5d P/z] 0 -6p' [1/zl 0-1 
10507 ,91 6 10,40 11,58 5d [11/z] 0-5/ [21/zl 1-2 
10484,83 8 9,79 10,97 6p !11/z]-6d [1/z] 0 1-0 

;m 



).., A I EH, eV I EB' eV I Transition J 

10420,52 1 9,79 10,98 6p [11/21-6d [1/21° 1-1 
'10251,07 20 9,79 11,00 6p [11/21-6d [fl/21° 1-2 
10188,36 10 9,82 11,04 6p [il/21-6d [31/21° 2-3 
10125,47 20 9,92 11,14 5d [1/2] 0-6p' f1/2J 1-0 
10119,8 1 10,04 11,26 5d [31/21°-4/ [11/21 3-2 
10107 ,34 80 10,04 11,26 5d [31/21°-4/ [41/2] 3-4 
10084,79 20 9,93 11,16 6p Pl21-6d [11/21° 0-1 
10060,96 10 10,04 11,27 5d [31/21°-4/ [21/21 3-3 
10057 ,96 5 10,04 11,27 5d [31/21°-4/ [21/21 3-2 
10023,72 50 10,04 11,27 5d [31/21°-4/ [31/21 3-3, 4 
9966,58 '10 9,82 11,06 6p [11/21-6d [21/21° 2-2 
9923,192 3000 8,44 9,69 6s f11/2] 0-6p [21/21 1-2 
9799,699 2000 8,31 9,58 6s [11/21°-6p f1/2l 2-1 
9718,16 100 9,79 11,06 6p [11/2]-6d [21/21° 1-2 
9710,03 2 10,16 11,43 5d [21/21°-8p [21/21 2-2 
9700,99 20 9,72 1'1 ,00 6p [21/21-6d [11/21° 3-2 
9685,32 150 9,82 11,10 6p [11/21-6d [21/21° 2-3 
9605,80 3 10,16 11,45 5d [21/21°-8p [P/2I 2-1 
9585,14 20 9,69 10,98 6p [21/2]-6d [1/21° 2-1 
9513,379 200 9,72 11,02 6p [21/2]-6d [31/2] 0 3-4 
9505,78 10 9,96 11,26 5d [11/21°-4/ [fl/21 2-1 
9497,07 40 9,96 11,26 5d [11/21°-4/ [11/21 2-2 
9487,76 4 
9445,34 80 9,96 11 ,27 5d [11/21°-4/ [21/2] 2-3 
9442,68 20 9,96 11,27 5d [fl/2] 0-4/ [21/21 2-2 
9441,46 20 9,69 11,00 6p [21/21-6d [11/21° 2-2 
9412,01 60 9,72 11,04 6p [21/2l-6d [31/21° 3-3 
9374,76 100 9,94 11,26 5d [31/21°-4/ [41/21 4-5 
9374,02 10 9,94 11,26 5d [31/21°-4/ [41/21 4-4 
9334,08 3 9,94 11,27 5d [31/21°-4/ [21/21 4-3 
9306,64 40 9,57 10,90 6s' [1/21°-7p [1/21 1-1 
9301,95 30 9,94 11,27 5d [31/21°-4/ [31/21 4-3, 4 
9245,18 3 9,93 11,27 6p [1f21-8s [11/21o 0-1 
9222,39 5 9,72 11,06 6p [21/21-6d [21/21 9 3-2 
9216,51 1 10,40 11,75 5d [fl/2]0-6/ [11/21 1-2 
9211,38 25 9,92 11,26 5d [1/21°-4/ [11/21 1-1 
9203,20 30 9,92 11,26 5d [1/21°-4/ [11/21 1-2 
9197 ,18 2 10,40 11,75 5d [fl/21°-6/ [21/21 1-2 
9167,52 100 9,69 11,04 6p [21/2]-6d [31/2] 0 2-3 
9162,654 500 8,44 9,79 6s f11/2] 0-6p f11/21 1-1 
9158,38 2 
9152,12 20 9,92 11,27 5d [1/2] 0-4/ [21/21 1-2 
9141,8 2 10,22 11,58 5d [21/2] 0-5/ [11/21 3-2 
9131,59 3 10,22 11,58 5d [21/2] 0-5/ [41/21 3-4 
9112,24 4 10,22 11,58 5d [21h ]0-5/ [21/2] 3-3 
9096,13 50 10,22 11,58 5d [21/2] 0 -5/ [31/21 3-3, 4 
9045,446 400 8,31 9,69 6s [fl/2] 0 -6p [21/21 2-2 
9032,18 50 9,89 11,26 5d [1/21°-4/ [11/21 0-1 
9025,98 30 9,79 11,16 6p [fl/21-6d [11/21° 1-1 
8987 ,57 200 9,69 11,06 6p [21/2]-6d [21/2] 0 2-2 
8981,05 100 9,72 11,10 6p [21/2]-6d [21/2) 0 3-3 
8952,78 50 9,57 10,95· 6s' [1/21°-7p [21/2) 1-2 
8952,254 '1000 8 ,4ft 9,82 6s [fl/2l0-6p [11/21 1-2 
8930,83 200 9,57 10,96 6s' [1/2l 0-6p' [11/2! 1-1 
8908,73 200 9,58 10,97 6p [1/2l-6d [1/2) 0 1-0 
8885,71 10 10,04 11,43 5d [31/2]0 -Sp [21/21 3-2 
8862,32 300 9,58 10,98 6p [1/21-6d [1/210 1-1 
8851,44 1 10,04 11,44 5d [31/2) 0-8p [21/21 3-3 
8819,412 5000 8,31 9,72 6s [11/21°-6p [21/2) 2-3 
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tl., A I I EH, eV I E 8, eV I Transition J 

8758,20 100 9,69 11,10 6p [21/zl-6d [21/zl 0 2-3 
8739,39 300 9,58 11,00 6p [1/zl-6d (11/zl 0 1-2 
8711,54 2 10,16 11,58 5d [21/z) 0-5/ [21/zl 2-3 

8709,64 40 10,16 11,58 5d [21/z) 0-5/ [21/zl 2-2 
8696,86 200 10,16 11,58 5d [21/zl 0-5/ [31/zl 2-3 
8692,20 100 9,57 10,99 6s' [1/z) 0-7p [11/zl 1-2 
8648,54 250 9,57 11,00 6s' P/zl 0-7p [11/zl 1-1 
8624,24 80 9,82 11,26 6p (11/z)-8s f11/zl 0 2-2 

8576,01 200 9,57 11,01 6s' Nzl 0-7p P/zl 1-0 
8564,7 1 10,40 11,85 5d [11/21°-7/ [11/zl 1-2 
8553,97 2 10,40 11,85 5d [11/21°-7/ [21/zl 1-2 
8530,10 30 9,82 11,27 6p [11/21-8s [11/zl 0 2-1 
8522,55 30 9,45 10,90 6s' [1/zl 0-7p P/zl 0-1 

8450,37 1 9,96 11,42 5d [11/z] 0 -8p P/z] 2-1 
8437,55 10 9,79 11,26 6p [fl/2l-8s [il/zl 0 1-2 
8409,190 2000 8,31 9,79 6s [11/zl 0-6p l11/2l 2-1 
8402,03 5 9,96 11,43 5d [11/zl 0 -8p [21/21 2-1 
8392,37 20 9,69 11,16 6p [21/zl-6d [il/zl 0 2-1 

8372,79 5 9,82 11,30 6p [il/zl-5d' [21/ 2]0 2-2 
8371 ,38 3 9,96 11,44 5d [11/zl 0-8p [21/zl 2-3 
8349,05 40 9,58 11,06 6p P/2l-6d [21/z) 0 1-2 
8347,45 60 9,79 11,27 6p [fllzl-8s [il/2l 0 1-1 
8346,823 2000 9,57 11,05 6s' P/zl 0-6p' [11/zl 1-2 

8324,58 20 9,93 11,42 6p P/zl-7d P/zl 0 0-1 
8323,90 2 9,96 11,45 5d [il/zl 0-8p [11/zl 2-1 
8297,71 15 9,96 11,45 5d [il/zl 0 -8p [fl/zJ 2-2 
8280,1163 7000 8,44 9,93 6s (11/zl 0-6p [1/zl 1-0 
8266,519 500 9,97 11,07 6s' P/zl 0-6p' P/2l '1-1 

8231,6348 10000 8,31 9,82 6s [11/zl 0-6p [fl/z] 2-2 
8206,341 700 9,45 10,96 6s' P/zl 0-6pt (11/zl 0-1 
8196,73 2 9,79 11,30 6p [11/zl-5d' [21/zl 0 t-2 
8182,93 1 10,40 11,92 5d [11/zlo-8/ [21/zl 1-2 

8171,02 100 { 9,82 11 ,34 6p [11/z]-5d' [11/z) 0 2-2 
9,92 11,43 5d [1/zl 0-8p [21/zl 1-2 

8165,37 2 
8123,29 2 10,22 11,75 5d [21/zl 0-6/ [11/zl 3-2 
8118,29 15 10,22 11,75 5d [21/2) 0-6/ [41/zl 3-4 
8109,46 15 10,22 11,75 5d [21/zl 0-6/ [21/zl 3-3 
8107 ,91 6 10,22 11,75 5d [21/21°-6/ [21/zl 3-2 

8101,98 100 10,22 11,75 5d [21/z] 0-6/ [31/zl 3-3, 4 
8097,24 3 9,92 11,45 5d P/zl 0-8p [11/zl 1-1 
8073,99 1 9,89 11,42 5d [1/zl 0-8p P/z) 0-1 
8064,94 2 10,04 11,58 5d f31/zl 0-5/ [11/zl :~-2 
8061,340 150 9,72 11,26 6p [21/zl-8s [fl/zl 0 3-2 

8057,258 200 10,04 11,58 5d f31/z) 0-5/ [41/zl 3-4 
8042,18 15 10,04 11,58 5d f31/z) 0-5/ [21/zl 3-3 
8040,56 10 10,04 11,58 5d [31/zl 0-5/ [21/zl 3-2 
8029,67 100 10,04 11,58 5d [31/zl 0-5/ (31/zl :3-::l, 4 
8003,26 10 9,79 11,34 6p [11/zl-5d' [11/zl 0 1-2 
7976,03 8 9,82 11,37 6p [11/zl-5d' [21/zl 0 2-3 
7967,341 500 9,45 11,00 6s' [1/zl 0-7p [11/zl 0-1 
7954,22 4 9,92 11,47 5d P/z] 0 -8p fl/zl 1-0 
7937,41 40 9,93 11,49 6p P/zl-7d [11/2 r 0-1 
7887,395 300 9,57 11,14 6s' [1/z] 0-6p' [1/zl j-0 
7881,320 100 9,69 11,26 6p [21/zl-8s [il/zl 0 2-2 
7841,23 15 9,72 11,30 6p [21/zl-5d' [21/zl 0 3-2 
7832,98 10 9,58 11,16 6p [1/zl-6d [1 1/zl 0 1-1 
7802,651 100 9,69 11,27 6p [21/2l-8s [11/ 2 \ 0 2-1 
7790,53 1 10,16 11,75 5d [21/zl 0-6/ [21/zl 2-3 
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11., Ă 1 I 1 EH' eV 1 E 8 , eV 1 Transition ! J 

7789,42 '15 10,16 '11,75 5d [21/z] 0-6/ [21/zl 2-:2 
7783,66 50 10,16 11,75 5d [21/z] 0-6/ [31/zl 2-::~ 

7740,31 40 9,82 11,42 6p [11/z]-7d Plz] 0 2-1 
7670,81 1 9,69 11,30 6p [21/z]-5d' [21/z) 0 ') ') _- .. 
7666,61 10 9,96 11,57 5d (11/z) 0-5/ [P/zl 2-l 

7664,56 30 9,96 11,58 5d [11/z) 0-5/ [11/z) 2-:! 
7664,02 10 9,72 11,34 6p [21/z]-5ct' [fl/z) 0 ::}-2 
7643,91 100 9,96 11,58 5d [11/z] 0-5/ [21/zl :!-:1 
7642,30 - 9,96 11,58 5d [1l/z) 0-5/ [21/zl 2-2 
7642,025 500 9,45 11,07 6s' P/zlc-6p' P/zl P-1 

7609,82 3 10,22 11,85 Sd [21/zJ<'-7/ [41/zl :~-4 

7608,46 5 10,04 11,67 5d [31/z ]0 -9p [21/zl :i-2 
7604,97 2 10,22 11,85 5d l31/z') 0 -7/ [21/zl 3-3 
7600,77 10 10,22 11,85 5d [21/z] 0-7/ [31/zl 3-:1," 
7594,36 1 10,04 11,67 5d [31/z) 0 -9p [21/zl 3-3 

7589,61 6 9,79 11,42 6p [1l/z]-7d [1/z) 0 'l-'1 
7584,680 200 9,94 11,58 5d f31/zl 0-5/ [41/zl 4-5 
7584,29 10 9,94 11,58 5d [31/zr-5/ f41/zl 4-4 
7570,93 6 9,94 11,98 5d [31/zl 0-5/ [21/zl 4-3 
7559,79 40 9,94 11,58 5d [31/z) 0 -5/ [31/zl 4-3, 'l 

7514,96 3 9,93 11,58 6p [1/z]-9s [11/zlc 0-1 
7514,54 8 9,79 11,44 6p [11/z]-7d Plz] 0 1-0 
7501,13 20 9,69 11,34 6p [21/z]-5d' [11/2] 0 2-2 
7492,23 20 9,72 11,37 6p [21/z]-5d' [21/z] 0 3-3 
7474,01 25 9,92 11,57 5d P/z] 0-5/ [fl/zl 1-1 

7472,01 40 9,92 11,58 5d P/z) 0-5/ [11/zl 1-2 
7451,00 25 9,92 11,58 5d P/z] 0-5/ [21/zl 1-2 
7441,94 20 9,82 11,49 6p [fl/z]-7d f31/z] 0 2-3 
7424,05 20 9,82 11,49 6p [fl/z]-7d [21/z] 0 2-2 
7405,77 3 9,93 11,61 6p P/z]-5d' [11/z] 0 0-1 

7404,51 12 9,82 11,49 6p [11/z]-7d [fl/zl 0 2-1 
7400,41 30 9,82 11,50 6p [11/21-7d f11/z] 0 2-2 
7393,793 150 9,82 11,50 6p [il/z)-7d [21/ 2 ) 0 2-3 
7386,002 100 9,58 11,26 6p P/z)-8s ffllzl 0 1-2 
73!:\5,58 40 9,89 11,57 5d P/zl 0 -5/ [11/2) 0-1 

7336,480 50 9,69 11,37 6p [21/zl-5â' [21/21° 2-3 
7323,05 2 10,16 ·11 ,85 5d [21/zl 0-7/ [21/zl 2-2 
7312,452 80 9,57 11,26 6s' P/z]0-4/ [11/zl 1-1 
7319,94 1S '10,16 11,85 5d [21/zl 0-7/ [31/zl 2-:) 
7316,87 20 9,58 11,27 6p P/z]-8s ['11/ 2 1° 1-1 

7316,272 70 9,57 11,26 6s' [1/z] 0 -4/ [11/zl '1-2 
7313,01 1 10,22 11,91 5d [21/zl 0-8/ [41/zl 3-4 
7307,37 5 10,22 11,92 5d [21/z] 0-8/ [31/zl 3-3, 4 
7285,301 60 9,79 11,49 6p f11/z]-7d [21/z) 0 1-2 
7283,961 40 9,57 11,27 6s' P/z) 0-4/ [21/zl 1-2 

7266,49 25 9,79 11 ,49 6p [11/z)-7d f11/z] 0 'i-1 
7262,54 20 9,79 11,50 6p [11/z]-7d [11/z) 0 1-2 
7257,94 60 10,04 11,75 5d [31/z] 0-6/ [41/zl 3-4 

7250,87 s { 10,04 11,75 5d [21/2) 0-6/ [31/z) 3-3 
9,96 11,67 5d [11/z) 0-9p [21/zl 2-2 

7249,92 2 10,04 11,75 5d [31/z] 0-6/ [21/zl 3-2 

7244,94 20 10,04 11,75 5d f31/z] 0 -6/ [31/zl 3-:{, 4 
7238,20 3 9,96 11,67 5d f1 1/2] 0 -9p [21/2] 2-3 
7220,24 1 9,96 11,67 5d [11/d 0 -9p [11/21 2-1 
7209,14 5 9,96 11,68 5d [11/z] 0 -9p [fl/z] 2-2 
7200,79 15 9,58 11,30 6p [1/z]-5d' [21/z] 0 1-2 

7172,70 10 9,94 11,67 5d [31/z] 0 -9p [21/21 4-3 
7136,57 15 9,69 11,42 6p [21/z)-7d [1/z] 0 2-1 
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7119,598 500 9,72 11,46 6p [21/z]-7d [3lfz] 0 3-4 
7078,46 '1 9,92 11,67 5d [1/z] 9-9p [21/zl 1-2 
7051,06 3 9,58 11,34 6p fl/z)-5d' [11fz] 0 1-2 
7049,36 1 10,16 11,92 5d [21/z] 0-8/ [21/z] 2-2 
7049,07 1 9,92 11,67 5d [1/zl 9-9p [fl/zl 1-1 
7047,37 30 9,82 11,58 6p [fl/zl-9s [11/2 ) 0 2-2 
7035,53 20 9,82 11,58 6p [11/z)-9s f11/z) 9 2-1 
7034,80 3 
7019,02 30 9,72 11,49 6p (21/z1-7d [31/z] 0 3-3 
7003,10 4 9,72 11,49 6p (21/z]-7d [21/z] 0 3-2 
6991,65 '1 9,92 11,69 5d P/z] 0-9p [1/zl 1-0 
6982,05 30 9,72 11,50 6p [21/2]-7d [11/z) 0 3-2 
6976,182 100 9,72 11,50 6p [21/z)-7d [21/z) 0 3-3 
6936,69 8 9,96 11,74 5d [il/z)0-6/ ffll2l 2-1 
6935,62 50 9,96 11,74 5d [11/z] 0-6/ f11/z] 2-1 
6925,53 100 9,96 11,75 5d [fl/z] 0-6/ (21/2) 2-3 
6924,67 15 9,96 11,75 5d f11/z) 0-6/ [21/zl 2-2 
6922,22 8 9,79 11,58 6p [fl/z)-9s {1ljz] 0 1-2 
6910,82 30 9,79 11,58 6p [fl/z]-9s [il/z] 0 1-1 
6882,155 300 9,69 11,49 6p [21/z]-7d (3lfz] 0 2-3 
6872,107 100 9,94 11,75 5d [31/z] 0-6j [41/zl 4-5 
6866,838 50 9,69 11,49 6p (21/2)-7d [21/zl 9 2-2 
6865,58 5 9,94 11,75 5d [31/z) 0-6/ [21/zl 4-3 
6863,20 20 9,93 11,74 6p [1/z]-Sd f1l/z] 0 0-1 
6860,19 40 9,94 11,75 5d (31/z) 0-6/ (31/zJ 4-3,4 
6850,13 30 9,69 11,49 6p [21/z]-7d [.11/z] 0 2-1 
6848,82 50 10,04 11,85 5d [31/z] 0-7/ [41/zl 3-4 
6846,613 60 9,69 11,50 6p [21/z)-7d [11/2] 0 2-2 
6844,84 2 10,04 11,85 5d [31/z] 0-7/ [21/zl 3-3 
6844,27 1 10,04 11,85 5d f31/z) 0-7/ [21/zl 3-2 
6841,50 20 10,04 11,85 5d [31/z] 0-7/ f31/z] 3-3, 4 
6840,96 8 9,69 11,50 6p [21/z)-7d [21/z) 0 2-3 
6827,315 200 9,45 11,26 6s' [1/z] 0-41 [11/zl 0-1 
6818,38 15 9,79 11,61 6p [11/z)-5d' [fl/z)0 1-1 
6815,64 12 9,93 11,75 6p [1/z]-10s [11/z] 0 0-1 
6778,60 40 9,92 11,74 5d P/z) 0-6/ [11/zl 1-1 
6777,57 50 9,92 11,75 5d [1/2] 0-6/ [11/zl 1-2 
6767,12 10 9,92 11,75 5d P/2] 0-6/ [21/z] 1-2 

6728,008 200 { 9,96 11,80 5d [fl/z] 0-10p [21/z) 2-2 
9,58 11,42 6p [1/z]-7d fl/z} 0 1-1 

6706,46 1 9,96 11,81 5d f1l/z1°-10p £11/z] 2-2 
6681,036 20 9,89 11,74 5d [1/z)0-6/ [11/a} 0-1 
6678,972 25 9,57 11,42 6s' (1/z1°-8p (1/z1 1-l 
6668,920 150 9,58 11,44 6p [1/z]-7d fl/21° 1-0 
6666,965 60 9,72 11,58 6p [21/z]-9s lfl/2) 0 3-2 
6664,85 4 
6657 ,92 20 9,82 11,68 6p [11/z]-Sd (1lz] 0 2-1 
6648,75 3 9,57 11,43 6s' fl/2JD-8p (21/zl 1-2 
6632,464 50 9,82 11,69 6p [fl/z)-8d (11/ 21° 2-2 
6630,44 2 9,82 11,69 6p [11/zl-8d f31/z] 0 2-3 
6608,87 10 9,82 11,70 6p f11/2J-8d (21/zl 0 2-2 
6607,41 30 10,04 11,91 5d [31/2] 0-8/ [41/21 3-4 
6602,87 4 10,04 11,92 Sd f31/z] 0-:8f [31/2! 3-3,4 
6595,561 100 9,82 11,70 6p [11/z]-8d [21/21° 2-3 
6590,86 8 9,79 11,67 6p [fl/z]-8d P/2! 0 1-0 
6583,27 20 9,57 11,45 6s' [1/zl 0-8p [11/zl 1-2 
6560,65 4 9,96 11,85 5d [11/21°-7/ [11/zl 2-2 
6559,97 25 9,96 11,85 5d f11/zl 0-71 [11/z.J 2-2 
6554,196 50 9,96 11,85 5d {11/2]0~7t [21/21 2-3 
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6553,66 4 9,96 11,85 5d 111/21°-7/ [21/21 2-1 
6546,12 20 9,79 11,68 6p [fl/2l-8d [1/2l0 1-1 
6543,360 40 9,69 11,58 6p [21/2l-9s [fl/2l 0 2-2 
6533,159 100 9,69 11,58 6p [21/21-9s [11/21° 2-1 
6521,508 40 9,79 11,69 6p (fl/2l-8d [11/21° 1-2 

6507 ,50 3 8,31 10,22 6s [11/21°-5d [21/21° 2-3 

6504,18 200 { 9,57 11,47 6s' P/21°-8p !1/21 1-0 
9,94 11,85 5d [31/21°-7/ [41/21 4-5, 4 

6500,37 15 9,93 11,84 6p [1/21-9d [11/21° 0-1 
6498,718 100 9,79 11,70 6p l11/2l-8d [21/21° 1-2 
6497,43 30 9,94 11,85 5d [31/21°-7/ [31/21 4-3,4 
6487,765 120 9,58 11,49 6p [1/21-7d [21/21° 1-2 
6472,841 150 9,58 11,49 6p Pl21-1d l11/21° 1-1 
6469,705 300 9,o8 11,50 6p [1/21-7d [11/21° 1-2 
6461,50 3 9,93 11,85 6p [1/2l-1is [il/2l 0 0-1 
6451,79 10 10,04 11,96 5d [31/21°-9/ (41/21 3-4 
6450,48 7 9,69 11,61 6p [21/21-5d' [11/21° 2-3 
6448,70 2 10,04 11,96 5d (31/21°-9/ [31/21 3-3,4 
6430,155 20 9,82 11,75 6p [fl/2I-10s [1l/2l 0 2-2 
6418,98 30 { 9,92 11,85 5d [1/21°-7/ [11/2] 1-1 

9,82 11,75 6p [fl/2l-10s [fl/21° 1-1 
6418,41 30 9,92 11,85 5d [1/21°-7/ [fl/21 1-2 
6412,38 10 9,92 11 ,85, 5d P/21°-7/ [21/21 1-2 
6355,77 20 9,79 11,74 6p [11/21-8d [fl/21° 1-1 
6344198 2 10,04 11,99 5d [31/2] 0-10/ [41/21 3-4 
6337,58 8 9,96 11,91 5d [fl/21°-8/ [fl/21 2-2 
6333,97 40 9,96 11,92 5d lf1/2r-8t !21/21 2-3 
6331,50 20 9,89 11,85 5d [1/21°-7/ 111/21 0-1 
6325,81 2 9,79 11,75 6p [fl/2l-10s [fl/2l 0 1-2 
6318,062 500 9,72 11,68 6p [21/2l-8d [31/21° 3-4 
6314,97 15 9,79 11,75 6p [fl!2l-10s [fl/2l 1-1 
6294,45 15 9,72 11,69 6p [21/2l-8d [fl/21° 3-2 
6292,649 50 9,72 11,69 6p [21/2]-Sd [31/2] 0 3-3 
6286,011 100 9,94 11,91 5d [31/21°-8/ [41/21 4-5 
6284,38 2 9,94 11,92 5d [31/21°-8/ [21/21 4-3 
6281,81 5 9,94 11,92 5d [31/21°-8/ [31/21 4-3 
6276,99 4 9,93 11,91 6p [1/2l-10d [11/21° 0-1 
6273,23 10 9,72 11,70 6p [21/21-8d [21/21° 3-2 
6268,34 1 10,04 12,02 5d [31/2] 0-11/ [41/21 3-4 
6265,301 40 9,45 11,42 6s' [1/2l 0 -8p P/21 0-1 
6261,212 50 9,72 11,70 6p [21/21-8d [21/ 21° 3-3 
6242,09 8 9,82 11,81 6p [fl/21-9d P/z1° 2-1 
6224,169 40 9,82 11,81 6p [11/2l-9d [11/21° 2-2 
6220,84 1 9,82 11,81 6p [fl/21-9d [31/21° 2-3 
6209,11 3 9,82 11,82 6p [11/21-9d [21/z] 0 2-2 
6206,297 20 9,69 11,68 6p [21/2]-8d [1/z1° 2-1 
6205,75 4 9,92 11,91 5d [1/zl 0 -8/ [fl/2J 1-1 
6205;35 6 9,92 11,91 5d P/z] 0-8/ [fllzl 1-2 
6201,49 3 9,92 11,92 5d [1/2] 0-8/ [21/21 1-2 
6200,890 60 9,82 11,82 6p [fl/z1-9d [21/ 2]0 2-3 
6198,260 100 9,58 11,58 6p [l/z1-9s [11/z1° 1-2 
6195,49 1 9,45 11,45 6s' _(1/z1°-8p lfl/21 0-1 
6193,89 1 9,96 11,96 5d [11/21°-9/ [fllzl 2-2 
6191,40 4 9,96 11,96 5d [fl/z]0 -9/ [21/zl 2-3 
6189,10 20 9,58 11,58 6p P/21-9s [1l/z) 0 1-1 
6184,16 3 9,69 11,69 6p [21/2]-8d [11/z1° 2-2 
6182,420 300 9,69 11,69 6p [21/21-8d [31/21° 2-3 
6179,665 120 9,57 11,57 6s' [1/21°-5/ [11/21 1-1 
6178,302 150 9,57 11,58 6s' P/2]0-5/ [11/21 1-2 
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6163,935 80 9,57 11,58 6s' [1/z] 0-5/ [21/zl 1-2 
6163,660 90 9,69 11,70 6p [21/z]-Sd [21/2 ] 0 2-2 
6162,16 3 9,79 11,80 6p [11/z]-9d P/z] 0 1-0 

6152,069 20 9,69 11,70 6p [21/z]-Sd [21/z] 0 2-3 
6144,97 20 9,94 11,96 5d [31/z] 0-9/ [41/zl 4-5, 4 
6143,70 4 9,79 11,81 6p ffllz1-9d [1/z1° 1-1 
6142, 1::l 1 9,94 11,96 5d f31/z1°-9/ [:Nz1 4-3, 4 
6131 ,47 1 9,93 11,96 6p [1/z]-11d [ilfz1° 0-1 

6126,36 15 9,79 11,81 6p [fl/z1-9d [11/z] 0 1-2 
!i123 ,91 5 9,89 11,91 5d P/z] 0 -8/ [fl/z1 0-1 
G114 ,86 10 9,58 11,61 6p P/z1-5d' [il/z1° 1-1 
6111 ,951 40 9,72 11,75 6p [21/z1-10s [11/z1° 3-2 
6111,7.59 30 9,79 11,82 6p [11/z1-9d [21/z1° 1-2 

6108,37 8 9,82 11,85 6p [11/z]-11s [fl/z1° 2-2 
6103,88 3 9,82 11,85 6p [fl/z1-11s [Jl!z] 0 2-1 
6095,15 1 9,96 11,99 5d [fl/2 1°-10/ [fl/zl 2-1, 2 
6093,38 3 9,96 11,99 5d [11/z] 0-10f [21/2] 2-3 
6067,77 1 9,92 11,96 5d [1/z1°-9/ [11/z1 1-1 

6067 ,52 2 9,92 11,96 5d [1/z1°-9/ [11 /z1 1-2 
6064,91 1 9,92 11,96 5d fl/z] 0 -9f [21/z1 1-2 
6048,00 6 9,94 1.1 ; 99 5d [:-Jl/z1°-10j [41/z1 4-5, 4 
6043,38 10 9,79 11,84 6p [11/z1-9d [11/2 ] 0 1-1 
6034,92 2 9,69 11,74 6p [21/z1-8d [il/z1° 2-1 

6031,36 1 9,93 11,99 6p [1/z1-12d [fl/z1° 0-1 
6026,76 4 9,82 11,89 6p r 11/z ]-7 s' [1/zl 0 2-1 
6022,89 1 9,96 12,02 5d [fl/z1°-11/ [21/z1 2-3 
6014,10 1 9,79 11,85 6p [F/z]-11s f11/z] 0 1-2 
6009,78 8 9,79 11,85 6p [11/z1-11s [11/z1° -1-1 

6007,909 15 9,69 11,75 6p [21/z]-10s [11/z] 0 2-2 
5998,115 30 9,69 11,75 6p [21/z1-10s [11/ 2 ] 0 2-1 
5989,18 20 9,82 11,89 6p [fl/z1-10d [11/z] 0 2-2 
5986,23 4 9,82 11,89 6p [fl/z1-10d [1/z] 0 2-1 
5979,42 1 9,82 11,89 6p [11/z1-10d [21/ 2 ] 0 2-2 

5978,29 2 9,94 12,02 5d [31/z] 0 -11j [41/z1 4-5, 4 
5974,152 40 9,82 11,90 6p [1 1/zl~iOd [21/z1° 2-3 
5972,82 1 9,92 11,99 5d [1/z1°-10f [fl/zJ 1-1, 2 
,5970,41 1 9,92 11,99 sd l1!2r-wt 121;21 1-2 
5934,172 100 9,72 11,81 6p [21 /z]-9d [31 /z] 0 3-4 
.5931 ,241 80 9,58 11 ,67 6p [1/z1-8d [1/zJ 0 1-0 
5925,56 6 9,72 11,81 6p [21/z1-9d [11/z] 0 3-2 
5922,550 20 9,72 11,81 6p [21/z1-9d [31/2 ] 0 ::l-3 
5921.,85 10 9 ,.57 11,66 6s' [1/z1°-9p fl/z1 1-1 
5916,65 4 9,82 11,92 6p [fl/z]-12s [fllz1° 2-2 

5911 ,90 ;) 9,72 11,82 6p [21/z]-9d [21/z] 0 3-2 
5906,76 3 9,57 11,67 6s' [1/z1°-9p [21/zl 1-2 
5904.462 20 9,72 11,82 6p [21/z]-9d [21/z] 0 3-3 
.5898,.56 8 9,79 11,89 6p [11/zl-10d [11/ 2]0 1-2 
5895,62 2 9,79 11,89 6p [11/z]-10d [1/2] 0 1-1 

5894,988 100 9,58 11,68 6p (1f2)-8d (ljz)o 1-1 
5889,12 20 9,79 11,89 6p [fl/2]-10cl [21/2] 0 1-2 
5878,92 6 9,57 11,68 6s' [1/z] 0 -9p [11/zl 1-2 
5875,018 100 9,58 11,69 6p [1/z]-Sd [11/z] 0 1-2 
58.56,.509 15 9,.58 11,70 6p [1/z]-Sd [21/z] 0 1-2 

.5849,85 3 9,79 11,91 6p [11/2]-10d [Jl/2]0 1-J 

.1846,21 2 9,.57 11,69 6s' [1/z] 0 -9p [1/z] 1-0 
584.5,46 1 9,82 11,94 6p [fl/z]-11cl [1/2] 0 2-1 
5843,43 5 9,69 11,81 6p [21/z]-9d [1/z] 0 2-1 
5840,83 4 9,82 11,94 6p [fllz]-11d [11/2 ] 0 2-2 
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5830,63 20 9,82 11,95 6p Wlz]-11d [21/z] 0 2-3 
5827,72 1 9,69 11,81 6p [21/z]-9d [11/z) 0 2-2 
5824,800 150 9,69 11,81 6p [21/z]-9d [31/z1° 2-3 
5823,890 300 9,45 11,57 6s' P/z1°-5/ [fl/z1 0-1 
5820,52 25 9,72 11,85 6p [21/z1-11s [1l/z1° 3-2 

5814,505 60 9,69 11,82 6p [21/z]-9d [21/z1° 2-2 
5807,311 15 9,69 11,82 6p [21/z1-9d [21/z1° 2-3 
5792,26 1 9,82 11,96 6p [1l/21-13s [11/21" 2-2 
5754,60 1 9,79 11,94 6p [il/21-11d [tl/21° 1-2 
5748,20 8 9,79 11,95 6p (1llz1-11d [21/21° 1-2 

5740,73 1 9,82 11,98 6p [11/21-12d (11/21° 2-2 
5740,17 6 9,58 11,74 6p (l/z1-8d [11/z1° 1-1 
5733,48 4 9,82 11,98 6p [11/z1-12d [21/z1° 2-3 
5726,10 4 9,69 11,85 6p [21/21-11s [11/zl" 2-2 
5723,26 1 9,79 11,96 6p [11/z1-11d [11/ 21° 1-1 

5722,14 15 9,69 11,85 6p [21/z1-11s [11/21° 2-1 
5716,252 80 9,72 11,89 6p [21/ 21-10d (31/zl" 3-4 
5715,716 70 9,58 11,75 6p P/21-10s [11/ 21° 1-2 
5712,21 2 9,72 11,89 6p [21/21-10d [11/z] 0 3-2 
5709,80 '10 9,72 11,89 6p [21/z1-10d [31/z1° 3-3 

5706,87 3 9,58 11,75 6p Plz1-10s [11/z1° 1-1 
5703,34 1 9,72 11,89 6p [21/z1-10d [21/z1° 3-2 
5698,54 8 9,72 11,90 6p [21/z1-10d [21/z1° 3-3 
5696,479 80 9,57 11,74 6s' P/z] 0 -6/ [11/z1 1-1 
5695,750 100 9,57 11,75 6s' (l/zl 0 -6/ [fl/z1 1-2 

5688,373 40 9,57 11,75 6s' P/zl"-6/ [21/z1 1-2 
5664,46 1 9,82 12,01 6p (11/zl-13d [:Nzl 0 2-3 
5654,31 1 9,69 11,88 6p [21/zl-7s' P/zl 0 2-1 
5652,84 2 9,79 11,98 6p [11/zl-12d [21/zl 0 1-2 
5646,19 5 9,72 11,92 6p [21/zl-12s [fl/zl 0 3-2 

5621,24 1 9,69 11,89 6p [21/zl-10d [11/zl 0 2-2 
5618,878 80 9,69 11,89 6p [21/2)-10d [31/z1° 2-3 
5612,65 15 9,69 11,89 6p [21/2)-10d [21/21° 2-2 
5607,99 3 9,69 11,90 6p [21/z)-10d [21/21° 2-3 
5594,37 6 9,45 11,66 6s' PlzJ"-9p [1/zl 0-1 

5585,18 1 9,79 12,01 6p [11/zl-13d [21/zl 0 1-2 
5581,784 50 9,58 11,80 6p P/2]-9d P/zl 0 1-0 
5579,28 40 9,72 11,94 6p [21/2]-11d [31/zl 0 3-4 
5575,27 2 9,72 11,94 6p [21/zl-11d [31/z) 0 3-3 
5567,77 2 9,72 11,95 6p [21/z)-Hd [21/ 21° 3-3 

5566,615 100 9,58 11,81 6p P/21-9d P/2l 0 'l-1 
5566,22 5 
5563,50 2 9,57 11,80 6s' P/z] 0 -10p P/2l 1-1 
5557 ,28 2 9,69 11,92 6p [21/zl-12s [1 1/21° 2-2 
5555,06 1 9,57 11,80 6s' P/zl 0 -10p [21/zl 1-2 

5553,10 3 9,69 11,92 6p [21/zl-12s [1 1/21° 2-1 
5552,385 80 9,58 11 ,81 6p P/zl-9d [11/zl 0 1-2 

5540,38 3 { 9,58 11,82 6p P/zl-9d [21/zl 0 1-2 
9,57 11,81 6s' P/2I 0 -10p [11/21 1-2 

5532,78 2 9,72 11,96 6p [21/2l-13s [fl/2l 0 3-2 
5523,05 3 9,57 11,81 6s' P/2l 0 -10p P/2l 1-0 

5488,555 20 9,69 11,94 6p [21/2]-11d [31/z] 0 2-3 
5487,03 6 9,72 11,98 6p (21/2)-12d (31/21" 3-4 
5484,46 4 9,69 11,95 6p [21/z]-fid [21/z] 0 2-2 
5484,16 1 9,72 11,98 6p [21/2]-12d [31/21° 3-3 
5481,33 1 9,69 11,95 6p [21/ 2 1-Hd [21/ 2]" 2-3 

5479,12 1 9,72 11,98 6p [21/2]-12d [21/zl 0 3-3 
5460,037 15 9,58 11,85 6p P/z)-11s f11/2l 0 1-2 
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5456,45 2 9,58 11,85 6p P/z)-11s [11/z) 0 1-1 
5454,54 1 9,72 11,99 6p [21/zl-14s [11/zl" 3-2 
5444,87 1 9,69 11,96 6p [21/zl-13s [11/ 2 ) 9 2-1 
5440,39 15 9,57 11,85 6s' [1/z) 0-7/ [11/zl 1-1 
5439,923 30 9.57 11,85 6s' P/z] 0-7/ [fl/zl 1-2 
5435,60 5 9,57 11,85 6s' [1/z] 0-7/ [21/zl 1-2 
5421,76 2 9,72 12,01 6p [21/zl-13d f31/z) 0 3-4 
5418,02 5 

5400,45 4 9,69 11,98 6p [21/z]-12d [31/z) 0 2-3 
5397,63 1 { 9,72 12,02 6p [21/zl-15s [fl/z) 0 3-2 

9,69 11,98 6p [21/zl-12d [21/ 2 ] 0 2-2 
5394,738 20 9,58 11,89 6p [1/zl-10d P/z) 0 1-0 
5392,795 100 9,45 11,74 6s' [1/z] 0-6/ [iL/zJ 0-f 
5373,74 1 9,72 12,03 6p [2%]-14d [31/ 2 ) 0 3-4 
5367,03 6 
5364,626 30 9,58 11,89 6p Plz]-10d [11/z) 0 1-2 
5362,244 1.5 9,58 11,89 6p [1/z]-10d [1/z) 0 1-1 
5356,80 1 9,58 11,89 6p [1/2]-10d [21/z] 0 1-2 
5337,89 2 9,69 12,01 6p [21/z]-13d [31/z] 0 2-3 
5335,91 1 9,69 12,01 6p [21/zl-13d [21/z) 0 2-2 
5306,37 3 9,58 11,92 6p P/zl-12s [11/ 2 ) 0 1-2 
5286,38 3 9,57 11,91 6s' P/zr-st lillzl 1-1 
5286,11 4 9,.57 11,91 6s' fl/z] 0-8/ lfllzJ 1-2 
5283,30 2 9,57 11,92 6s' P/z] 0-8/ [21/zl 1-2 
5273,48 1 9,45 11,80 6s' P/z] 0 -10p P/zJ 0-f 
5251,89 2 
5248,98 4 9,58 11,94 6p [1/z]-11d [1/z] 0 1-1 
5245,27 4 9,58 11,94 6p [fl/z]-11d [11/z] 0 1-2 
5206,07 1 9,58 11,96 6p fl/z]-13s [11/z] 0 1-2 
5185,85 2 9,57 11,96 6s' P/z] 0-9/ [fl/zl 1-1, 2 
5167,30 1 9,58 11,98 6p [1/z]-12d fl/z] 0 1-1 
5164,39 1 9,58 11,98 6p [1/z]-12d [1 1/z} 0 1-2 
5162,711 10 9,45 11,85 6s' fl/z] 0-7/ [fl/z} 0-1 
511() ,46 2 9,57 11,99 6s' P/z] 0 -10j [11/zl 1-2, 1 
5028,2796 200 8,44 10,90 Hs [11/z] 0-7p fl/z} 1-1 
5023,88 3 9,45 11,91 6s' fl/z] 0-8/ [1 1/zJ 0-1 
4923,1522 .500 8,44 10,95 6s [F/z] 0-7p [21/zl 1-2 
4916,508 500 8,44 10,96 6s f11/z] 0-6p' (11/zl 1-1 
4843,294 300 8,44 10,99 6s [11/z] 0-7p [11/zl 1-2 
4829,709 400 8,44 11,00 6s [1 1/z) 0-7p [11/z} 1-1 
4807 ,019 500 8,44 11,01 6s [11/z] 0-7p fl/zl 1-0 
4792,6192 150 8,31 10,90 6s [11/z] 0-7p [11/zl 2-1 
4734,1524 600 8,44 11,05 6s [1 1/z) 0-6p' [11/zl 1-2 
4708,21 5 8,44 11,07 Hs [11/z) 0-6p' P/zl 1-1 
4697 ,020 300 8,31 10,95 6s [11/z) 0-7p [21/zl 2-2 
4690,9711 100 8,31 10,96 6s [11/z) 0-6p' [fl/zl 2-1 
4671,22() 2000 8,31 10,97 6s [11/z) 0-7p [21/zl 2-3 
4624,2757 1000 8,31 10,99 6s [11/z) 0-7p [11/zl 2-2 
4()11 ,8896 100 8,31 H,OO 6s [11/z] 0-7p [11/z] 2-1 
4582,7474 300 8,44 11,14 6s [11/z) 0 -Hp' [1/z) 1-0 
4576,60 2 8,31 11,02 6s [11/z] 0-6d [31/ 2 ) 0 2-4 
4524,6805 400 8,31 11,05 6s [1 1/z) 0-6p' [fllzl 2-2 
4500,9772 500 8,31 H ,07 6s [fl/z] 0-6p' fl/zl 2-1 
4385,7693 70 8,44 11 ,2fi 6s [11/z) 0-4/ [1 1/z) 1-1 
4383,9092 100 8,44 11,26 6s ffl/z] 0-4/ [fl/zJ 1-2 
4372,287 20 8,44 1.1 ,27 6s [11/z) 0-4/ [21/zl 1-2 
4205,404 10 8,31 11,26 Hs [11/z] 0-4/ [11/zl 2-1 
4203,6945 50 8,31 11 ,26 6s [illzJC-4/ [11 / 21 2-2 
4193,5296 150 8,31 11,27 6s [fl/z) 0-4/ [21 /zl 2-3 
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4193,01 20 8,31 11,27 6s [11/z] 0-4/ [21/zl 2-2 
4146,78 2 8,44 11,42 6s [fl/zr-sp [1/zl 1-1 
4135,1337 20 8,44 11,43 6s [il/z] 0 -8p [21/zl 1-2 
4116,1151 80 8,44 11,45 6s [fl/z) 0-8p [11/zl 1-1 
4109,7093 60 8,44 11,45 6s [il/z] 0-8p [11/zl 1-2 

4078,8207 100 8,44 11,47 6s [fl/z) 0 -8p P/z] 1-0 
3985,202 30 8,31 11,42 6s [11/2 ) 0 -8p [fl/zl 2-1 
3974,417 40 8,31 11,43 6s [fl/z) 0 -8p [21/zl 2-2 
3967 ,541 200 8,31 11 ,44 6s [fl/z) 0-8p [21/zl 2-~1 
3956,85 6 8,31 11,45 6s [fl/z) 0-8p [11/zl 2-1 

3950,925 120 8,31 11,45 6s [il/z) 0 -8p [fl/zl 2-2 
3948,72 10 8,44 11 ,57 6s [1l/z) 0 -5/ ffl/zl 1-1 
3948,163 60 8,44 11,58 6s [11/z] 0 -5/ [fl/zl 1-2 
3942,29 2 8,4.4 11,58 6s [fl/z) 0 -5/ [21/zl 1-2 
3835,6 2 8 ,4.4 11,67 6s [11/zl 0 -9p [21/zl 1-2 

3826,86 15 8,44 11,67 6s [11/z) 0 -9p [11/zl 1-1 
3823,74 10 8,44 11,68 6s [fl/z] 0 -9p [11/z) 1-2 
3809,84 30 8,44 11,69 6s [11 /zi 0 -9p [1/zl J-0 
3801,90 3 8,31 11,57 6s [11/2 ] 0 -5/ [fl/zl 2-1 
3801,39 30 8,31 11,58 6s [11/z) 0-5/ [fllzl 2-2 

3796,30 40 8,31 11,58 6s [1l/z] 0-5/ [21/zl 2-3 
3795,95 3 8,31 11. ,58 6s [il/2) 0-5/ [21/zl 2-2 
3745,69 4 8,44 11,74 6s [11 /z] 0 -6/ [11/zl 1-1 
3745,38 10 8,44 11,75 6s [11/z] 0-6/ lfllzl 1-2 
3742,22 1 8,44 11,75 6s [11/z) 0-6/ [21/zl 1-2 

3702,74 2 8,31 11,66 6s [11/z] 0 -9p [1/zl 2-1 
:3696,82 4 8,31 '11,67 6s [il/z) 0-9p [21/zl 2-2 
3693,49 40 8,31 11,67 6s [11/z) 0 -9p [21/zl 2->1 
3688,80 1 s,:H 11,67 6s [1l/z) 0 -9p [11/zl 2-1 
3685,90 40 8,31 11. ,68 6s [11/2] 0 -9p IF/zl 2-2 

3679,31 4 8,44 11,80 6s [F/z] 0 -10p [1 1/zl 1-1 
3677 ,54 2 8,44 11,81 6s [fllzl 0 -10p [1 1/zl 1-2 
3669,91 10 8,44 11 ,81 6s [fl/2 ] 0 -10p [1/2J 1-0 
3633,06 6 8,44 11,85 6s [11/z] 0 -7/ [fl/zl 1-2 
3613,06 8 8 ,:)1 11 ,75 6s (11/z) 0 -6/ [1 4/zl 2-2 

3610,32 15 8,31 11 ,75 6s [Jl/z) 0-6/ [21/zl 2-3 
3592,80 2 8,44 11,89 6s [1 1/zl 0 -11p [11/zl 1-1 
3591 ,67 1 8,44 11,89 6s [fl/2] 0 -11p [fl/zl 1-2 
3587,02 4 8,44 11,89 6s [fl/z] 0 -11p fl/zl 1-0 
3563,80 :-\ 8 ,4.4 11,91 6s [fl/z] 0-8/ [F/zl 1-2 

3555,92 1 8,31 11 ,80 Gs [1l/z] 0 -10p [21/ 2 ] ~~-2 
:'\554,04 10 8,31 11,80 6s [11/ 2 ] 0 -10p [21/zl 2-:-\ 
3549,86 10 8.31 11,81 6s [1l/z] 0 -10p [1 1 /~] 2-2 
:3537,35 1 8 ,4.4 11,94 6s [fl/2]"-12p [jlfz] 1-1 
3536,61 1 8,44 11,94 6s [11/2] 0 -12p [11/zl ·1-2 

:3533,48 2 8,44 11,94 6s [fl/z] 0 -12p [l/zl t-0 
3517,90 2 8,44 11,96 6s [il/zl 0-9/ fil/zl 1-2 
3508,42 2 8,31 11,85 6s [11/z] 0 -7/ [F/zl 2-2 
3506,74 5 8,31 11 ,85 6s [fl/zl 0 -7f [2112] 2-:1 
3496,86 1 8,44 11,98 6s [il/zl 0 -13p fl/zl 1-0 

3472,36 4 8,31 11,88 6s [ fl/z l"-11p [21/zl 2-3 
:3469,81 4 s,:H 11 ,89 6s [fl/2} 0 --11p f11/zl 2-2 
3443,83 1 S,31 11,91 6s [11/z] 0-8/ [11 /zl 2 2 
;-\442 ,66 ;) 8,31 11,92 6s [1l/zl 0 -8/ [21 /2] 2-:1 
:3420,00 2 8,:11 11,94 6s [il/2] 0 -12p [21/z] 2-3 

3418,37 2 8,31 J1 ,94 6s [1 1/zl"-12p [1 1/zl 2-2 
:3400,79 1 8,31 H,96 6s l1 1/z] 0-9/ [1 1/zl 2-2 
3400,07 2 8.31 11,96 6s [fl/zF-9/ [21/zl 2-3 
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3384,::\li 1 8,31 1J ,98 lis [P/z] 0 -1:3p [21/zl 2-3 
3383,20 J 8,31 11,98 6s [11/z] 0 -13p [1 4/2] 2-2 
3370,:34 1 8,31 11,99 6s [11/z] 0 -10/ [21/21 2-3 
3358,96 1 8,31 12,00 lis [11/2] 0 -14p [21/2] 2-3 
:3358,17 1 8,31 12,01 6s [11/z] 0 -14p [illzl 2-2 
3348,63 1 8,31 .12,02 lis [1l/z] 0 -11/ [21/21 2-3 
:3340,04 1 8,31 12,03 6s [11/21°-15p [21/21 2-3 
1469,610 ;J 0,00 8,44 .)p6 1S-6s [11/2]o 0-1 
1295,587 8 0,00 9 ,.57 5p 61S-6s' [1/z] 0 0-1 
1277 ,50 6 - - - -
1250,203 2 0,00 9,92 5p61 S-5d P/z] 0 0-1 
1192,040 2 0,00 10,40 5p61 S-5d [Jl/z] 0 0-1 
J100 ,46 15 
1088,94 10 
1067,10 .'i 
1027,04 10 

Xe II, ground state 1s2 2s2 2p6 3s2 3p6 3d 104s2 4p6 4d105s2 5p52Pg12 

Ionization potential 171068,4 cm-t; 21,208 eV 

'}..,A T i E~~~~~:v [ =-;ransi~i:n _ __ 1 J 

10220,8 ;) 

10206,9 1 
10095,7 1 
'100.54 ,2 1 
9990,9 2 
9983,4 1 
9908,9 2 
9895,8 1 
986.'i,.'i6 6 
9837,8 2 
9820,90 2 
9810,28 2 
9774,8 1 14.48 1:J,75 6p 4D 0 -5d' 2P a;2_1/2 
9744,8 1 15,75 17,02 5d' 2P-1 o 1/2-3/2 
9734,0 ;) 

9706,2 2 
9698,68 50 
9641,6 !f 

1:'1,20 14,48 5d 4P-6p ~ne s;2_3/z 

9630,9.5 ;) 

9615,71 4 

9604 ,.'iO 7 1:3,97 15.2lî 5d' 2D-6p 2D~ 5/z-5/z 
9591 ,3.'i .)0 12,59 t:3 ,89 5d 4F-6p 4P 0 s;z-5/z 
9577,70 2 - - - -
9475 ,2:3 :1 13,97 15,28 5d' 2D-6p 2P 0 5/z-% 
9464,3 '10 

9447,6 l 14.76 16,08 5d" 2D-Gp' 2P 0 5fz-3fz 
9407,57 1 - -
9400,59 J,'j 12,34 1:3,86 6s 4P-6p 4P 0 1 /2-3/2 
9331 ,li7 4 12,74 14,07 6s 2P-6p 4D 0 3/z-5/2 
9:304,77 1 11,48 15,81 6p 4D 0 -5d' 2P a;2_a;2 

9298,7 2 
9288,4 il 16,02 17,36 5d' 2S-13° 1 /2-1 /z 
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"-·A I EH, eV I En, eV I Transition J 

9265,67 10 14,07 15,41 6p 4D 0 -5d" 2D 5/2-3/2 

9259,60 1 
9244,15 2 
9238,59 2 
9226,39 7 13,14 14,48 5d 2P-6p 4D 0 1/z-3/z 
9193,8 2 12,74 14,09 6s 2P-6p 4P 0 3/2-1/z 
9136,6 5 
9106,24 1 14,76 16,12 5d" 2D-6p' 2 F 0 5/z-' /z 
9068,0 2 
8902,66 5 
8881,48 2 
8869,40 2 
8855,74 5 
8839,9 3 
8804,61 30 
8796,92 2 14,00 15,41 tis' 21J-6p 2fl 0 '1/z-3/z 
8785,88 4 
8760,14 6 
8752,14 7 
8716,19 50 13,06 14,48 5d 2P-6p 4D 0 3/z-3/z 
8655,72 3 
8636,4 2 
8628,94 25 13,97 15,41 5d' 2D-6p 2D 0 5/z-3/z 
8604,23 50 
8584,0 1 14,00 15,44 6s' 2D-6p 2 P 0 3/z-1/z 
8566,7 2 
8515,19 50 
8500,96 2 
8482,64 5 13,80 15,26 5d' 2D-6p 2D 0 3/z-5/z 
8467 ,8 1 15,28 16,74 6p 2 P 0 -7s 4P 3/z-1/z 
8446,6 2 
8378,3 5 16,39 17,87 6p' 2D 0 -6d 4P "lz-3/z 
8366,4 30 
8351,3 3 15,81 17,29 5d' zp_9o 3/z-3/z 
8347,24 100 12,59 14,07 5d 4F-6p 4 D 0 5/z-5/z 
8329,44 30 
8317,10 40 
8316,2 10 
8297 ,55 100 
8285,70 15 '13,58 15,08 5d 2D-6p 4S 0 "/z-a/~ 
8282,85 15 
8262,73 30 
8260,81 5 

8256,40 20 
8251,30 2 
8245,37 4 
8214,85 20 12,59 14,10 5d 4F-6p 4D 0 5/z- 7 I 
8213,50 2 

8186,9 10 
8167 ,55 10 
8151,80 100 
8144,8 3 15,02 16,55 6p 2 S 0-4 1/z- 3/z, 1/z 
8142,13 5 
8136,83 30 15,08 16,60 6p 4 S 0-6 '1/z-5/z 
8131,40 20 
8120,16 30 
8115,94 50 
8098,55 12 
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).,A I EH, eV I E 8, eV I Transition J 

8095,13 10 
8080,31 50 
8070,97 50 
8047,28 20 
8038,26 100 
8035,40 20 
8031,64 100 
8028,0 1 15,28 16,82 6p 2P 0 -6d 4D 3/2-3/2 
8023,85 50 
8020,07 5 14,48 16,02 6p 4D 0 -5d' 2S 3/2-1/2 

8014,26 50 
8008,45 300 
8005,8 2 15,75 17,29 5d' 2P-9o 1/2-3/2 
8001,95 10 
7996,5 3 14,93 16,48 6p 4D 0 -2 1/2-1/2 

7992,34 100 
7991,5 5 13,86 15,41 6p 4P 0 -5d" 2D 3/2-3/2 
7987,99 40 12,54 14,09 6s 4P-6p 4P0 1/2-1/2 
7981,1 100 
7976,4 3 12,92 14,48 6s 2P-6p 4D0 1/2-% 

7974,76 20 
7942,54 100 
7920,48 10 
7897,7 5 15,81 17,38 5d' 2p_f70 3/2-1/2 
7889,4 50 
7882,71 20 15,81 17,38 5d' 2P-6p" 2P0 3/2-% 
7862,7 3 16,08 17,65 6p' 2po_1s 2p 3/2-3/2 
7828,28 20 
7818,31 10 
7805,8 1 15,81 17,40 5d' 2P-19° 3/2-3/2 

7787,04 100 14,76 16,36 5d" 2D-6p' 2D 0 5/2-3/2 
7777 ;1 10 
7774,18 4 
7772,12 20 
7712,42 30 13,80 15,41 5d' 2D-6p 2D0 3/2-3/2 

7670,66 200 13,31 14,93 5cl 4P-6p 4D0 3/2-1/2 
7618,57 100 14,76 16,39 5d" 2D-6p' 2D 0 5/2-% 
7548,45 300 13,80 15,44 5d' 2D-6p 2P 0 3/2-1/2 
7530,70 50 13,38 15,02 5d 2D-6p 28° 3/2-1/2 
7508,6 1 16,74 18,40 7s 4P-31° 1/2-3/2 

7503,00 3 15,75 17,40 5d' 2P-·19° 1/2-3/2 
7495,36 50 14,09 15,75 6p 4po_5d' 2p 1/2-1/2 
7410,14 4 15,44 17,12 6p 2P0-12 1J2-a;2 
7400,5 4 13,25 '14 ,93 5d 4P-6p 4D 0 1/2-1/2 
7378,38 30 13,58 15,26 5d 2D-6p 2D0 %-5/2 

7343,37 30 15,26 16,95 6p ~D0-10 5/2-5/2 
7339,30 300 13,39 15,08 6s' 2D-6p 48° 5/2-3/2 
7301,80 200 13,58 15,28 5d 2D-6p 2P0 %-% 
7284,34 100 13,38 15,08 5d 2D-6p 48° a;2_a;2 
7279,75 4 16,39 18,09 6p' 2D 0-6d 2D 5/2-% 

7276,47 4 
7258,6 2 15,41 17,12 6p 2D0-12 3/2-3/2 
7245,38 2 13,31 15,02 5d 4P-6p 28° 3/2-1/2 
7215,97 20 14,09 ~15 ,81 6p 4p0_5d' 2p 1/2-3/2 
7164,83 800 14,25 15,98 5d' 2F-6p' 2F0 7/2-5/2 

7149,03 300 12,74 14,48 6s 2P-6p 4D0 3J2-3J2 
7147,50 '100 
7143,81 8 
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1.-,A I I EH. eV j EB, eV Transition J 

7133,27 10 14,07 15,81 6p 4D 0 -5d' 2P 5Jz-3J2 
7100,8 2 15,08 16,82 6p 4S 0 -6d 4D %-3/2 

7082,15 200 14,23 15,98 5d' 2F-6p' 2F0 5Jz-5J2 
7075,0 2 
7072,43 4 
7052,57 3 
7017,06 80 13,31 15,08 5d 4P-6p 48° %-3/2 

7003,96 50 13,25 15,02 5d 4P-6p 28° 1J2-1J2 
6990,88 2000 12,32 14,10 5d 4F-6p 4D 0 %-7/2 
6942,11 1000 
6910,22 100 13,14 14,03 5d 2P-6p 4D 0 1/2-1/2 
6890,41 3 
6876,69 3 
6873,2 10 
6805,74 1000 12,25 14,07 5d 4F-6p 4D 0 7/2-5/2 
6790,37 80 13,25 15,08 5d 2P-6p 48° 1J2-% 
6788,71 100 13,39 15,41 6s' 2D-6p 2D 0 %-3/2 

6702,25 80 14,23 16,08 5d' 2F-6p' 2P0 5J2-3j2 
6694,32 400 12,01 13,86 5d 4D-6p 4P0 1/2-3/z 
6691,22 1 15,08 16,93 6p 48°-8 3/2-5/2 
6663,1 2 16,36 18,22 6p' 2D0 -14 3fz-5/2 
6642,9 1 16,43 18,30 7s 4P-29° 5J2-a;2 

6638,85 2 15,38 17 ,25, 6s" 28-5° 1/2-3/2 
6634,13 6 15,44 17,31 6p 2p9_6d4F 1J2-a;2 
6632,44 2 
6620,02 200 13,06 14,93 5d 2P-6p 4D 0 a;2_lf2 
6618,40 50 13,39 15,26 6s' 2D-6p 2D 0 5J2-5Jz 

6614,96 10 15,38 17,26 6s" 28-7° 1/2-3/2 
6613,31 4 
6598,84 80 14,25 16,12 5d' 2F-6p' 2F0 7/2-7/2 
6597,25 300 13,20 15,08 5d 4P-6p 48° 5Jz-3J2 
6595,01 800 
6573,68 30 13,38 15,26 5d 2D-6p 2D 0 a;2_5j2 
6569,13 5 13,86 15,75 6p 4P 0 -5d' 2P a;2_lfz 
6563,19 15 13,14 15,02 5d 2P-6p 28° 1J2-1J2 

6556,70 4 { 13,39 15,28 6s' 2D-6p 2P 0 s;2_a;2 
12,59 14,48 5d 4F-6p 4D 0 5j2-3J2 

6528,65 200 14,23 16,12 5d' 2F-6p' 2F0 5Jz-7J2 

6515,48 1 { 16,46 18,36 6p' 2P0-6d' 2D 1J2-3J2 
15,41 17,31 5d" 2D-11° 3J2-% 

6512,83 300 13,38 15,28 5d 2D-6p 2P 0 a;2_a;2 
6479,69 2 15,38 17,29 6s" 28-9° 1/2-3/2 
6461,48 3 
6442,3 1 15,98 17,90 6p' 2F0-6d 2D %-% 
6426,73 2 16,08 18,00 6p' 2po_6d 2po 3/z-1/z 
6421,47 1 13,89 15,81 6p 4po_5d' 2p 5J2-3J2 
6418,58 20 14,09 16,02 6p 4P0-5d' 28 1J2-lj2 
6397,99 60 12,54 14,48 6s 4P-6p 4D 0 1J2-3J2 
6375,28 100 13,14 15,08 5d 2P-6p 48° 1J2-3J2 

6362,8 2 
6356,35 500 15,41 17,36 5d" 2D-15° a;2_5j2 

6353,25 50 { 13,86 15,81 6p 4po_5d' 2p a;2_a;2 
14,48 16,43 6p 4D 0-7s 4P 3J2-% 

6343,96 300 11,91 13,86 5d 4D-6p 4 P0 a;2_a;2 
6325,17 2 

6311,46 5 15,28 17,24 6p 2po_6d 4p a;2_5/2 
6305,01 1 16,43 18,40 7s 4P-31° s;2_a/2 
6300,86 100 13,06 '15,02 5d 2P-6p 28" 3,12-1/2 
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6298,31 20 13,31 15,28 5d 4P-6p 2P0 3/z-% 
6296,39 10 16,39 18,36 6p' 21J0-6d' 21J Sfz-3/z 
6284,41 50 15,41 17,38 5d" 21J-6p" 2pc 3/z-% 
6277 ,54 300 11,91 13,89 5d 4D-6p 4P0 3/z-% 
6270,82 400 14,00 15,98 6s' 21J-6p' zpo 3fz-% 
6255,32 2 15,26 17,24 6p 21J0-6d 4p 5/z-% 
6235,40 1 15,41 17,40 5d" 2D-19° 3/z-3/z 
6234,04 10 16,48 18,47 2-33° 1/z-3/z 
6206,16 200 - - - -
6203,45 1 15,38 17,38 6s" 2S-17° 1/z-1/z 
6196,63 4 14,48 16,48 6p 41J0-2 3/z-1/2 
6194,07 300 15,38 17,38 6s" 2S-6p" 2P 0 1/z-3/z 
6185,93 1 16,36 18,09 6p' 21J0-6d' 21J 3/z-3/2 
6185,03 15 13,97 15,98 5d' 21J-6p' 2po %-% 
6184,57 20 12,92 14,93 6s 2P-6p 41J0 1/2-1/2 
6155,28 1 16,12 18,14 6p' 2F0-7s' 2D %-5/2 
6146,45 50 15,38 17,40 6s" 2S-19° 1/z-3/z 

6143,40 1 16,08 18,09 6p' 2po_6d 21J %-3/z 
6127,44 2 13,06 15,08 5d 2P-6p 4S0 %-3/z 
6115,08 50 13,25 15,28 5d 4P-6p 2P0 1/z-3/z 
6101 ,43 200 13,38 15,41 5d 21J-6p 21JC 3fz-3/z 
6097,59 1000 11,83 13,86 5d 4D-6p 4P0 fiJz-3/z 

6093,56 300 14,48 16,51 6p 4D0-7s 4P 3/z-3/z 
6083,21 1 15,08 17,12 6p 48°-12 3/z-% 
6051,15 1000 11,83 13,89 5d 4D-6p 4P0 7/z-Sfz 
l.i048,53 5 15,26 17,31 6p 2D 0-6d 4F Sfz-3/z 
6036,20 500 11,83 13,89 5d 4D-6p 4P0 %-5/2 

6024,77 3 15,41 17,47 6p 21J0-6d 4P 3/z-1/z 
6008,92 100 13,20 15,26 5d 4P-6p 21J0 %-Sfz 
5998,3 1 13,38 15,44 5d 21J-6p zpo 3/z-1/z 
59!}1 ,86 1 15,41 17,48 5d" 2D-21° 3/z-3/2 
5988,44 1 
5976,46 1000 11,79 13,86 6s 4P-6p 4P0 3/z-3/z 
5971,13 200 14,00 16,08 6s' 21J-6p' 2po a;2_3j2 
5958,03 50 13,20 15,28 5d 4P-6p 2P0 5/z-3/2 
5945,53 300 12,01 14,09 5d 41J-6p 4pc 1/2-1/2 
5934,55 2 
5921,50 2 15,02 17,12 6p 28°-12 1/a-3/2 
5917,44 50 11,79 13,89 6s 4P-6p 4P 0 3/2-5/z 
5912,80 5 13,31 15,41 5d 4P-6p 21J0 3fz-3/z 
5909,67 30 15,38 17,48 6s" 2S-21 a 1/2-3/2 
5905,13 200 12,92 15,02 6s 2P-6p 2S0 1/2-1/2 

5893,29 150 { 16,12 18,22 6p' 2F0-14 7 /z-5/z 
13,97 16,08 5d' 21J-6p' 2po 5/2-3/z 

5859,47 2 16,46 18,57 6p' 2po_7s' 2JJ 1/z-3/z 
5855,47 1 15,98 18,09 6p' 2F"-6d 2D %-3/2 
5846,69 2 - - - -
5835,5 5 14,48 16,60 6p 41J0-6 3/z-5/z 

5821,57 1 14,2:i 16,36 5d' 2F-6p' 21J0 5/z-3/z 
5815,96 50 13,31 15,44 5d 4P-6p 2P0 3/z-1/z 
5809,5 1 17,24 19,38 6d 4F-39° 5/z-3/z 
5791,98 1 16,08 18,22 6p' 2P0-14 s;.-5;2 
5776,39 100 13,14 15,28 5d 2P-6p 2P 0 1/z-3/z 

5758,65 100 13,97 16,12 5d' 2D-6p' 4F0 5/z-7 Iz 
5754,18 2 - - - -
5752,56 10 12,92 15,08 6s 2P-6p 4S0 1/z-3/z 
5751,03 200 13,25 15,41 5d 2P-6p ~no 1/z-3/z 
5746,88 5 
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5726,91 200 { 13,86 16,02 6p 4P 0-5d' 28 3/z-1/z 
14,23 16,39 5d' 2F-6p' 2D 0 6/2-% 

5716,19 100 16,39 18,56 6p' 2D 0-6d' 2D %-0/2 
5699,61 100 13,80 15,98 5d' 2D-6p' 2F0 3/z-6/2 
5686,49 2 
5681,87 1 16,39 18,57 6p' 2D 0 -1s' 2D 5/2-% 

5675,15 1 12,74 14,93 6s 2P-6p 4D 0 3/2-1/z 
5670,96 50 15,28 17,47 6p 2P 0 -6d 4P 3/z-1/z 
5667,56 300 11,91 14,09 5d 4D-6p 4P 0 3/z-1/z 
5664,02 3 
5659,38 150 13,14 15,44 5d 2P-6p 2P 0 1/z-1/2 

5633,24 3 
5624,78 1 16,36 18,56 6p' 2D 0-6d' 2D 3/2-% 
5616,67 150 13,06 15,26 5d 2P-6p 2D 0 3/2-6/2 
5612,89 1 15,44 17,65 6p 2po_1s 2p 1/2-3/2 
5594,87 4 
5591,61 2 16,36 18,57 6p' 2D 0 -1s' 2D 3/2-3/2 
5583,5 2 
5581,93 2 
5572,19 50 
5554,99 3 
5551,50 2 
5531,07 400 11,83 14,07 5d 4D-6p 4D 0 7/2-6/2 
5525,59 50 15,41 17,65' 6p 2D0-1s 2P 3/z-3/z 
55'18 ,56 1 11,83 14,07 5d 4D-6p 4D 0 %-5/z 
5509,20 2 
5507,46 2 
5495,07 20 
5472,61 500 11,83 14,10 5d 4D-6p 4DQ 7/z-7/z 
5469,58 20 14,48 16,74 6p 4D 0 -1s 4p 3/2-112 
5460,39 300 11,83 14,10 5d 4D-6p 1D 0 5/a-7/z 
5450,90 20 13,80 16,08 5d' 2D-6p' 2P 0 %-3fz 
5450,45 100 13,14 15,41 5d 2P-6p 2D0 1/z-3/z 
5445,52 150 15,44 17,72 6p 2po_1s 2p 1/z-1/z 
5438,96 400 12,74 15,02 6s 2P-6p 28° 3/z-1/z 
5428,07 2 16,08 18,36 6p' 2P0 -6d' 2D 3/2-3/2 
.'J419,15 2000 11,79 14,07 6s 4P-6p 4D0 3/2-% 
5418,2 2 
5415,36 50 15,02 17,31 6p 28°-6d 4F 1/2-3/2 
5372,39 300 11,79 14,09 6s 4P-6p 4P 0 3/2-1/2 
5368,07 100 13,14 15,44 5d 2P-6p 2P 0 1/2-1/2 

5363,27 150 15,41 17,72 6p 2D 0 -1s 2P 3/2-5/2 

5339,38 1100 { 11,54 13,86 6s 4P-6p 4P 0 %-3/2 
14,48 16,80 6p 4D 0-6d 4D Sfz-7/2 

5327,90 3 
5313,87 800 14,10 16,43 6p 4D 0-1s 4P 7/2-% 
5309,27 200 12,74 15,08 6s 2P-6p 48° 3/2-Sfz 

5292,22 1000 
5291,3 2 

11,54 13,89 6s 4P-6p 4P 0 %-% 
5282,46 2 14,48 16,82 6p 4D 0-6d 4D %-3/2 
5268,31 50 13,06 15,41 5d 2D-6p 2D0 3/2-3/2 
5261,95 200 14,00 16,36 6s' 2D-6p' 2D0 %-3/2 

5260,44 200 12,92 15,28 6s 2P-6p 2P 0 1/z-3/2 
5259,89 30 14,07 16,43 6p 'D 0 -1s 4P 5/z-6/z 
5247,75 20 
5226,90 2 16,02 18,40 5d' 28-31° 1/2-3/z 
5226,62 20 15,28 17,65 6p 2po_1s 2p 3/z-3/z 
5201,88 2 15,98 18,36 6p' 2F0-6d' 2D %-% 
5201,42 20 13,97 16,36 6d' 2D-6p' 2D 0 Ofz-3/z 
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I 

0199,9 1 14,93 17,31 6p 4D 0-6d 4F 1,12-3/2 
5194,92 5 14,09 16,48 6p 4P0-2 lj2-lj2 
5192,10 80 15,08 17,47 6p 48°-6d 4P 3j2-lj2 

5191,37 300 12,54 14,93 6s 4P-6p 4D 0 1/2-1/2 
5188,11 200 15,26 17,65 6p 2D0-7s 2P %-% 
5184,48 50 14,00 16,39 6s' 2D-6p' 2D0 3j2-% 
5178,82 50 13,58 15,98 5d 2D-6p' 2F 0 %-% 
5125,70 30 13,97 16,39 6d' 2D-6p' 2D0 %-% 
5122,42 200 14,09 16,51 6p 4P0 -7s 4P 1J2-3J2 
5117,76 2 
5108,58 2 15,44 17,87 6p 2P0 -6d 4P 1J2-3Jz 
5099,59 5 
5092,02 60 16,12 18,56 6p' 2F0 -6d' 2D 7J2-5J2 
5081,07 30 15,28 17,77 6p 2po_7s 2p 3J2-lj2 
5080,62 600 14,07 16,51 6p 4D 0 -7s 4P %-3/2 
5069,82 10 
5066,33 3 
5052,54 30 14,48 16,93 6p 4D0-8 3J2-% 
5044,92 150 14,00 16,46 6s' 2D-6p' 2PQ 3J2-lj2 
5036,15 3 15,41 17,87 6p 2D 0 -6d 4P a;2_a;2 
5018,75 1 14,76 17,23 5d" 2D-3° %-7/2 
5012,83 50 14,48 16,95 6p 4D 0 -10 3J2-% 
.5001,01 3 
4993,93 s 17,81 18,29 5d' 2P-27° %-% 
4993,03 10 12,54 15,02 6s 4P-6p 28° lj2-lj2 
4991,17 100 16,08 18,56 6p' 2P 0-6d' 2D 3J2-% 
4988,77 300 12,92 15,41 6s 2P-6p 2D 0 IJ2-% 
4974,87 2 15,41 17,90 6p 2D 0 -6d 2D 3/2-% 
4974,41 1 14,76 1.7 ,26 5d" 2D-7° %-3/2 
4972,71 400 13,.58 16,08 5d 2D-6p' 2P 0 s;2_3j2 
4971,71 200 
4965,00 4 16,08 18,57 6p' 2P 0-7s' 2D 3J2-3J2 
4962,8 1 15,28 17,78 6p 2P0-6d 4P 3J2-% 
4946,72 1 14,10 16,60 6p 4D 0-6 7/2-% 
4921,48 800 12,74 15,26 6s 2P-6p 2D 0 3/2-% 
4919,66 200 12,92 15,44 6s 2P-6p 2P 0 lj2-lj2 
4905,20 2 
4899,9 1 14,07 16,60 6p 4D 0-6 s;2_s/2 

4890,09 300 11 ,5/l 14,07 6s 4P-6p 4D 0 5j2-% 
4887,30 300 12,74 15,28 6s 2P-6p 2 P 0 3/2-% 
4885,19 4 
4884,15 100 14,93 17,47 6p 4D 0 -6d 4P 1/2-1/2 
4883,53 600 12,54 15,08 6s 4P-6p 48° 1J2-3J2 

4876,50 500 13,58 16,12 5d 2D-6p' 2F" 5j2-7 /2 
4862,54 800 13,89 1.6 ,43 6p 4P 0-7s 4P 5/z-5/2 
4853,77 40 13,80 16,36 5d' 2D-6p' 2no 3j2-3j2 
4844,33 2000 11,54 14,10 6s 4P-6p 4D 0 5Jz-7J2 
4840,87 1 15,44 18,00 6p 2po_6d 2p 1/2-1/2 

4823,41 300 13,86 16,43 6p 4P 0-7s 4P %-5/2 
4818,02 200 11,91 14,48 5d 4D-6p •no 3/2-3/2 
4817,22 40 15,08 17,65 6p 4S0-7s 2P 3j2-3/2 
4806,92 3 
4799,45 15 15,98 18,56 6p' 2F0-6d' 2D 5j2-5j2 

4796,53 6 
!1795 ,40 3 15,81 18,40 5d' 2P-31° 3/2- 3/2 
4790,20 3 
4787,77 100 13,80 16,39 5d' 2D-6p' 2D 0 3j2-5/2 
4786,65 10 15,28 17,87 6p 2pc_6d 4p 3,2_3,2 
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I., A EH, eV EB' eV I Transition J 

4779,18 80 11,27 13,86 5p6 2S-6p 4po 1/2-3/2 
4775,76 8 15,41 18,00 6p 2D0-6d 2P 3j2-lj2 
4775,18 5 15,98 18,57 6p' 2F0-1s' 2D 5j2_3j2 
4773,19 80 14,76 17,36 5d" 2D-15° s;2_5fz 
4769,05 150 13,38 15,98 5d 2D-6p' 2F 0 3,'z-5/z 

4732,51 15 { 13,86 16,48 6p 4po_2 3j2-lj2 
14,76 17,38 5d" 2D-6p" 2P 0 5j2-3/2 

4731 ,·19 '100 15,28 17,90 6p 2P 0 -6d 2D 3/z-5/2 
4721,00 2 
4715,18 100 15,02 17,65 6p 2S0-7s 2P lj2-3/z 
4712,63 40 
4708,92 8 13,89 16,51 6p 4P 0 -7s 4P 5j2-3j2 
4706,96 2 
4704,67 10 14,76 17,40 5d" 2D-19° 5/2-3/2 

4699,62 3 15,26 17,90 6p 2D0 -6d 2D 5/z-5/z 
4698,01 300 14,48 17,12 6p 4D0-12 3/z-3/z 

4693,34 15 15,08 17,72 6p 4S0-7s 2P 3/z-1/z 
4679,45 3 15,75 18,40 5d' 2P-31° I /2-3/2 
4678,31 2 15,44 18,09 6p 2P 0 -6d 2D lj2-3j2 
4676,75 2 
4676,46 200 
4674,56 40 11,83 14,48 5d 4D-6p 4D0 5/z-3/2 
4672,20 100 13,86 16,51 6p 4P 0 -1s 4P 3/2-3/2 
4668,49 100 13,80 16,46' 5d' 2D-6p' 2P 0 3j2-lj2 
4666,28 40 15,81 18,47 5d' 2P-33° 3j2-3j2 

4653,00 40 13,31 15,98 5d 4P-6p' 2F 0 3j2-5j2 

4651,94 200 12,74 15,41 6s 2P-6p 2D0 3/z-3/z 
4649,17 2 
4633,30 50 12,59 15,26 5d 4F-6p 2Do 5/z-5/2 
4620,11 2 
4617,50 90 15,41 18,09 6p 2D"-6d 2D 3j2_3!2 

4615,50 200 13,39 16,08 6s' 2D-6p' 2P 0 s;z-3/2 
4615,06 100 13,86 16,55 6p 4po_4 3j2-1/2, 3j2 
4603,03 600 '11,79 14,48 6s 4P-6p 4D0 3/2-3/z 
4596,30 1 15,02 17,72 6p 2S0-7s 2P lj2-lj2 
4593,70 6 13,38 16,08 5d 2D-6p' 2P 0 a;z-3/2 

4592,05 300 15,08 17,78 6p 4S0-6d 4P 3j2_5/2 
4585,48 500 14,10 16,80 6p 4D0-6d 4D 7/2-7/2 
4580,70 80 16,39 19,10 6p 2D0-6d' 2F 5fz-s/z 
4577,06 200 14,10 16,80 6p 4D 0 -6d 4D 7/2- 5/2 
4571,85 30 
4569,12 4 
4563,00 2 
4555,94 200 14,48 17,20 6p 4D?-20 3j2-lj2 
4550,79 lO 15,28 18,00 6p zpo_6d 2p 3j2-lj2 
4545,23 400 14,07 16,80 6p 4D 0-6d 4D %-'/2 

4540,89 400 15,41 18 ,'14 6p 2D0~7s' 2D 3/2-% 
4536,92 80 14,09 16,82 6p 4P 0-6d 4D 1/z-% 
4532,49 200 13,39 16,12 6s' 2D-6p' 2F 0 Ofz-7/z 
4524,2'1 200 12,54 15,28 6s 4P-6p 2P 0 1/z-3/z 
4521,86 100 16,36 19,10 6p' 2D 0-6d' 2F 3j2_5j2 

4519,69 3 
4511,80 2 
4507,11 5 
4488,60 4 
4485,95 20 13,31 16,08 5d 4P-6p' 2P 0 312-312 

4480,86 500 14,48 17,24 6p 4D 0 -6d 4F Sfz-5/z 
4473,85 4 
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4470,90 
4464,60 
4462,19 
4448,13 
4440,95 
4427 ,52 
4416,07 
!1414 ,84 

4406,88 
4395,77 
4393,20 
4384,93 
4379,44 
4:373,78 
4372,46 
4369,20 
4:~67 ,05 
4360,32 
4342,56 
43:)7 ,07 
4335,81 
4:~:)0 ,52 
4.321,82 
4310,51 
4:~06 ,21 
4296,75 
/1296,40 
-'J269.84 
4263,37 
/126:3,44 
4251 ,57 
4245,38 
4244,41 
4243,88 
4238,25 
4223,00 
4215,60 
4214,69 
4213,72 
1209,47 
4208,48 
4203.22 
4201;25 

4197 ,81 
4193,15 
4180,10 
/1170,99 
4162,16 

H58 ,04 
4156,17 
4.148,19 
4138,81 
4131 ,01 

4121,86 
-'Jtt:3,52 
!d 1:) ,26 
1>112 J!L 
"'10:41 

I 

30 
1 

1000 
500 
50 

2 
150 
300 

200 
500 
500 
60 
10 

100 
2 

200 
30 
2 
6 

30 
10 

1000 
40 

500 
1 
2 

500 
40 
5 

30 
100 
500 

30 
10 

500 
400 
200 

6 

400 
200 
400 

5 
15 

10 
500 

1000 
8 

60 

200 
2 
2 
3 

20 

5 
2 
2 

:10 
30 

13,58 
13,20 

15,08 

15,41 
13,58 

15,28 
14,23 
15,08 
11,27 
15,26 
14,48 
14,10 
14,09 
14,10 

14,10 
15,28 
14,07 
14,07 
12,54 
15,26 
15,41 
15,41 
t:) ,86 
'12 ,54 
15,38 

15,44 
13.89 
1:1,06 

12,01 
13,89 
15,28 
11,54 
13,14 

14,93 
13,89 
13,86 
16,43 
15,41 

15,26 

13,86 
16,12 
13,38 

15 ;02 

14,48 

13,3!) 

H,23 
'):3 ,38 
15,38 
15,08 
12,01 

16,36 
15,98 

17,87 

18,22 
16,39 

18,09 
17,05 
17 ,90 
14,09 
'18,09 
17,31 
16 ,9:) 
16,93 
16,93 

16,95 
18,14 
16,93 
16,93 
15,41 
18,14 
18,29 
18,30 
16,74 
15,44 
18,29 

18,36 
16,80 
1.5 ,98 
14,93 
1f\,80 
'18 ,22 
14,48 
16,08 

17,87 
lf\,82 
16,80 
19,38 
18,36 

18,22 

16,82 
19,10 
16,36 

18,00 

17,47 

1f\,39 

17 ,2:-l 
1f\,39 
18,40 
'18,09 
1 ,') ,02 

Transition 

Sd 2D-6p' 2D 0 

5d 4P-6p' 2F 0 

6p 4S 0 -6d 4P 

6p 2D 0 -14 
5d 2D-6p' 2D 0 

6p 2P 0 -6d 2D 
Sd' 2F-4f' 2 F 
6p 4S 0 -6d 2D 
5p6 2S-6p 4po 

6p 2D 0 -6d 2D 

6p 4D 0 -6d 4F 
6p 4D 0-8 
6p 4P 0-18 
6p 4D 0 -6d 4F 

6p 4D 0 -10 
6p 2P 0 -7s' 2D 
6p 4D 0-8 
6p 4D 0 -6d 4F 

6s 4P-6p 2D 0 

6p 2D 0 -7s' 2D 
5d" 2D-25° 
5d" 2D-29° 
6p 4P 0 -7s 4P 

6s 4P-6p 2P 0 

6p 2P 0 -6d' 2D 
6p 4P 0 -6d 4D 
Sd 2P-6p' 2F0 

Sd 4D-f\p 4D 0 

6p 4P 0 -6d 4D 
6p 2P 0~14 

6s 4P-6p 4D 0 

Sd 2P-6p' 2P 0 

6p 4D 0 -6d 4p 

6p 4P 0 -6d 4D 
6p 4P0 -6d 4D 

7s 4P-39° 
6p 2D 0 -6d' 2D 

6p 2D 0 -14 

6p 4P 0 -6d 4D 
6p' 2F 0-6d' 2F 

Sd 2D-6p' 2D 0 

6p 2S 0 -6d 2P 

6p 4D 0 -6d 4P 

fis' 2D-6p' 2Do 

5d' 2F-?,o 
Sd 2D-6p' 2DO 
6s" 28-31° 
6p 4 S 0 -6d 2D 
:id 4D-6p 2 S 0 

J 

3/2- 5/2 
5j2-5j2 

3/2-~1 /z 
5f2-7 /z 
3j2-5j2 

1/z-1/z 
%-% 
3/z-3/z 
7 /z-5/z 
1/z-1/z 
7/z-7/z 

7 /z- 5/z 
3/2- 5/z 
5j2_5J2 

5/z- 7/z 
lj2_3j2 

5/z-"/2 
a;2_3j2 

3(2-3/2 

3 /z-1 /2 
1/z-1/2 

1/2- 3/z 

lj2_3/2 

5/2-7/2 
3/z-5/z 

1/2-1/2 
5/2- 5/2 
3j2_5/z 
5/2-3/2 
lj2-a;2 

lj2_3/2 
5j2_3j2 

a;z-5/2 
5fz-3fz 
3/2-3/2 



A, A I EH, eV EB, eV Transition J 

4104,95 40 13,06 16,08 5d 2P-6p' 2P0 a;2_3/2 
4103,10 8 16,08 19,10 6p' 2po_6d' 2p 312_51 ~ 

4100,97 1 14,23 17,25 5d' 2F-5° 5/z- 3, 2 

4100,34 20 11,91 14,93 5d 4D-6p 4D 0 31z-11z 
4098,89 100 14,09 17,12 6p 4P0-12 Ifz-3,~ 

4091,88 3 14,23 17,26 5d' 2F-7° 012-3/z 
4073,50 15 13,31 16,36 5d 4P-6p' 2]J 0 3j2-3h 
4072,'10 6 14,07 17,12 6p 4D 0-12 5/z-3/z 
4062,12 6 13,89 16,93 6p 4po_8 5/z-0 /z 
4061,06 3 12,92 15,98 6s 2P-6p' 2F0 1/z-512 
4057 ,46 200 13,89 16,93 6p 4P0-6d 4F 5/z-; /2 
4051,27 10 15,08 18,14 6p 4S 0-1s' 2D 3Jz-5,'z 
4044,90 8 
4044,64 6 13,86 16,92 6p 4P 0-16 3/z-a/z 
4039,69 1 14,23 17,29 5d' 2F-9o 5/z-3/z 
4037,59 200 15,02 18,09 6p 2S 0-6d 2D 1/z-3/z 
4037,29 100 13,86 16,93 6p 4P 0-18 3/z-1/z 
4035,87 1 12,01 15,08 5d 4D-6p 48° 1/z-3'2 
4029,82 1 14,93 18,00 6p 41J0-6d 2p lj2-1/2 

4027,97 3 
4026,20 5 15,28 18,36 6p 2po_6d' 2]J 3/z-3/2 
4025,19 30 13,38 16,46 5d 21J-6p' 2po 3/z-1/z 
4017,86 2 15,38 18,47. 6s" 2S-33° 1/z-3/z 
4016,56 2 
4002,35 80 15,41 18,51 5d" 2D-35 ° 3/z--5/z 
4000,55 5 
3996,05 3 13,25 16,36 5d 4P-6p' 2JJ 0 1/z-3/z 
3990,33 60 14,09 17,20 6p 4P0-20 1/z-1/z 
3980,41 2 14,25 17,36 5d' 2F-15° 7fz-5fz 
3978,98 2 15,02 18,14 6p 2S 0-1s' 2D 1/z-5/2 

3975,59 4 11,91 15,02 5d 4D-6p 28° 3 I } I 

!z- !z 
3972,58 50 15,98 19,10 6p' 2F0-6d' 2F 5/z-5/z 
3954,73 20 14,23 17,36 5d' 2F-15° 5/z-5/z 
3951,61 5 15,08 18,22 6p 4S0-14 3(z-5/z 
3943,57 20 11 ,79 14,93 6s 4P-6p 4D 0 3/z-1/z 
3942,21 3 13,31 16,46 5d 4P-6p' 2P0 3/z-1/z 
3938,92 15 15,41 18,56 5d" 2D-37° 3/z-5/z 
3937,66 2 14,10 17,24 6p 4D 0-6d 4F 7 /z-5/z 
3933,22 1 12,92 16,08 6s 2P-6p' 2P 0 1/z-3/z 
3926,80 1 14,23 17,38 5d' 2F-6p' 2P 0 5/z-3/z 
3918,57 2 15,41 18,57 6p 21Jo-1s' 2JJ 3/z-3/z 
3916,60 1 14,93 18,09 6p 4JJ0-6d 2]J 1/z-3/z 
3907,91 100 14,07 17,24 6p 4D0-6d 4F 5/z-% 
3905,85 10 11,91 15,08 ,)d 4JJ-6p 4So 3/z- 3/z 
3905,34 1 14,48 17,65 6p 4D 0 -1s 3p 3fz-3,'2 

3885,45 4 
3885,00 20 13,20 16,39 5d 4P-6p' 2JJ 0 Sfz- 5/z 
3869,63 20 13,25 16,46 5d 4P-6p' 2P 0 1/z-1/z 
3858,53 20 11,27 14,48 5p6 2S-6p 4]Jo lj2-3fz 
3849,87 50 14,09 17,31 6p 4po_6d 2}' 1/z-% 

3848,58 6 13,14 16,36 6p 2P-6p' 2]Jo 1/2-3/z 
3829,77 10 13,89 17,12 6p 4P 0 -12 5/z-3/z 
3826,27 2 14,07 17 ,31 6p 41J0-6d 4p %-% 
3823,35 2 
3811,05 40 11,83 15,08 5d 4JJ-6p 4S 0 5/z-3/z 

3807,2\J 10 14,00 17,26 6s' 2D-7° 3/z-3/z 
3800,99 15 13,97 17,23 5d' 21J-3° %-7/z 
3787,32 3 12,01 15,28 5d 4D-6p 2P 0 1/z-3/z 
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~.A I 
I EH, eV I EB, eV I Transition J 

3783,23 10 13,97 17,25 5d' 2D-5° 5J2-3J2 
3780,70 1 15,28 18,56 6p 2P 0 -6d' 2D 3/2-5/2 
3778,78 1 15,08 18,36 6p 4S 0 -6d' 2D a;2_a;2 
3775,49 1 13,97 17,26 5d' 2D-7° 5j2-a;2 
3770,12 3 
3763,37 15 11,79 15,08 6s 4P-6p 4S 0 %-3/2 
3762,26 10 
3762,05 3 14,00 17,29 6s' 2D-9° %-% 
3756,87 10 13,06 16,36 5d 2P-6p' 2D0 %-3/2 
3737 ,20 5 
3731,18 20 13,14 16,46 5d 2P-6p' 2P 0 1J2-1J2 
3720,80 40 12,74 16,08 6s 2P-6p' 2P 0 3J2-3j2 

3717 ,20 20 13,06 16,39 5d 2P-6p' 2D0 %-5/2 
3715,69 2 15,02 18,36 6p 2S0-6d' 2D lj2-a;2 
3711,64 20 13,86 17,20 6p 4P 0-20 %-1/2 
3691,84 1 11,91 15,26 5d 4D-6p 2D0 a;2_5/2 
3690,74 '1 14,00 17,36 6s' 2D-13° a;2_1J2 

3674,04 1 14,09 17,47 6p 4po_6d 4p 1J2-1J2 
3672,57 20 11,91 15,28 5d 4D-6p 2P 0 a;2_a;2 
3663,93 5 14,00 17,38 6s' 2D-6p" 2P 0 a;2_a;2 
3661,70 20 13,86 17,24 6p 4P 0-6d 4F 3J2-% 
3658,44 6 13,97 17,36 5d' 2D-15° 5J2-5j2 

3657,74 5 12,59 15,98 5d 4F-6p' 2F0 %-% 
3644,91 5 13,06 16,46 5d 2P-6p' 2P 0 a;2_1f2 
3644,43 5 12,01 15,41 5d 4D-6p 2D0 lj2-% 
3634,48 1 13,97 17,38 5d' 2D-6p" 2P 0 5j2-3j2 
3621,98 3 14,48 17,90 6p 4D 0-6d 2D 3J2-% 

3612,37 20 11,83 15,26 5d 4D-6p 2D0 7/2-5/2 
3611,52 1 13,89 17,31 6p 4po_6d 4p %-3/2 
3607 ,41 8 12,01 15,44 5d 4D-6p 2P 0 lj2-lj2 
3604,83 3 
3589,88 1 13,86 17,31 6p 4po_6d 4p a;2_a;2 

3588,62 6 11,83 15,28 5d 4D-6p 2P 0 5J2-3j2 
3564,30 20 11,79 15,26 6s 4P-6p 2D0 3J2-% 
3562,50 1 14,00 17,48 6s' 2D-21° a;2_a;2 
3561 ,75 1 15,08 18,56 6p 4S 0 -6d' 2D 3J2-5J2 
3548,69 2 13,80 17,29 5d' 2D-9° 3Jz-"/2 

3546,29 1 11,79 15,28 6s 4P-6p 2P 0 a;2_a;2 
3538,08 2 11,91 15,41 5d 4D-6p 2Do a;2_a;2 
3534,61 1 13,97 17,48 5d' 2D-21° 5j2-3J2 
3530,21 3 13,80 17,31 5d' 2D-11° a;2_5/2 
3514,58 8 

3508,88 20 12,92 16,46 6s 2P-6p' 2P 0 1J2-lj2 
3506,56 15 12,54 16,08 6s 4P-6p' 2P 0 1J2-a;2 
3504,25 1 12,59 16,12 5d 4F-6p' 2F 0 5/2-7/2 

3503,15 15 11,91 15,44 5d 4D-6p 2P 0 3J2-lj2 
3501,77 20 

3500,36 30 11,54 15,08 6s 4P-6p 4S 0 s;2_a;2 
3485,23 1 13,80 17,36 5d' 2D-13° 3/2-1/2 
3482,21 2 14,09 17,65 6p 4po_7s 2p lj2_3J2 
3474,23 20 15,81 19,38 5d' 2P-39° 3J2-3J2 
3464,17 1 13,80 17,36 5d' 2D-17° %-1/2 

3462,81 1 14,07 17,65 6p 4D0-7s 2P %-3/2 
3461,26 100 13,80 17,38 5d' 2D-6p" 2P 0 a;2_a;2 
3460,08 8 11,83 15,41 5d 4D-6p 2D0 s;2_a;2 
3446,34 25 13,80 17,40 5d' 2D-19° a;2_3fz 
3440,75 4 
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A., A I EH, eV 
I 

EB, eV I Transition J 

3437,73 3 
:3436,48 1 13,86 17,47 6p 4pc_6d 4p 3' 1 ' 

12- 12 

3432,49 1 12,74 16,36 6s 2P-6p' 2D0 ~/2-'1/z 
3420,73 40 11,79 15,41 6s 4P-6p 2D0 a;~-'1/z 
3417,04 1 14,09 17,72 6p 4P 0-7s 2P 1/z-J /2 

3413,20 6 14,76 18,40 5d" 2D-31° 5/2-'1/2 
3409,49 8 
:3399,:37 1 12,74 16,39 6s 2P-6p' 2D 0 ~~~-5/2 
3395,50 3 13,58 17,23 5d 2D-3° 5/z-7/z 
3388,0.5 2 11,79 15,44 6s 4P-6p 2P 0 3/z-1/2 

3386 ,::lu 2 14,48 18,14 6p 4D0-7s' 2D a;2_5/2 
:3384 ,1:3 40 11,27 14,93 5p6 2S-6p 4Do 1/z-1/z 
3381,34 1 13,58 17,25 f>d 2D-5° 5/z-a/2 
3375,1() 3 13,58 17,26 5d 2D-7° 5/2-3/z 
3373,92 2 

:3366,72 :300 14,10 17,78 6p 4D 0 -6d 4P 7 /2-5/z 
:3350,44 6 
:3:347 ,27 3 14,76 18,47 5d" 2D-33° 5j2_!lj2 
:3:344.97 4 14,07 17,78 6p 4D 0 -6d 4P 5/z- 5/z 
3338;8o 4 12,74 16,46 6s 2P-6p' 2P 0 3/z-1/2 

3327,46 15 11 ,.54 15,26 6s 4P-6p 2D 0 5/z-5/z 
3316,39 6 14,48 18,22 6p 4[)0-140 3/z-5/z 
3313,48 2 
:3311 ,80 2 11 ,54. 15,28 6s 4P-6p 2P 0 5/z-3/z 
:mo .85 1 14,76 18,51 5d" 2D-35° 5/z-5/z 

3310,38 3 
3309,39 2 
:3298,72 6 11,27 15,02 5po zs-6p zsc 1j2_lj2 
:3281 ,26 12 14,09 17,87 6p 4P 0 -6d 4P 1 /z-a/2 
3280,48 8 
:3274,94 4 
3272,91 60 14,00 17,79 6s' 2D-23° :1;2_3/2 
3268,08 1 1:1,86 17,65 6p 4po_7s 2p 3/z-3/z 
3267,34 3 14,76 18,56 5d" 2D-37° 5/2-5/2 
3267,05 6 
:3266,08 4 
3262,02 4 13,58 17,38 5d 2D-6p" 2P 0 5/2-3/2 
:3260.73 2 12,32 16,12 5d 4F-6p' 2F" 9/2-7/2 
:3259 ;36 12 12,59 16,39 5d 4F-6p' 2Do 5/z-5/z 
:3250 ;56 25 11,27 15,08 5p6 2S-6p 4So l(z-a/z 

3250,04 2 
3249,35 1 { 12,54 16,36 6s4P-6r' zno 1/2-3/2 

13,97 17,79 5d' 2D-2:1o 5/z-3/z 
3247,74 6 
3233,23 1 15,26 19,10 fip 2D0 -fid' 2F 5/z-% 
:3229,03 4 

::\225,08 15 13,39 17,23 fis' 2D-:l 0 5/2-7/2 
:3212,29 5 13,39 17,25 fis' 2D-.'1° 5/z-3/2 
3206.72 1 13,:39 17 ,26 6s' 2D-7° 5j2 __ s;2 
3202,04 10 11.54 15,41 6s 4P-6p 2/J 0 "/~-3/2 
:3201 ,68 3 13,:38 17,25 5d 2D-5° 3/z-1 /~ 

:3196,22 25 
3193,75 1 14,48 18,36 Gp 4D'-6d' 2D 3/z-3/z 
3181 ,39 ~:l 13 ,.58 17,48 fld 2D-2"1° 5/z-3/z 
3175,fi4 80 
::3175,25 6 

3174,59 1 13,:19 17,29 6s' 2J)_go 5/z-3/z 
:3168,67 3 14.09 18,00 6p 4pO_fid 2p 1/2-1/2 
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I 

;~.,,A I EH, eV E 8, eV I Transition J 

3165,27 6 12,54 16,46 6s 4P-6p' 2P 0 lj2-lj2 

3164,44 4 
3164,23 6 13,38 17,29 5d 2D-9° 3/z-3/z 
3162,93 25 13,86 17,78 6p 4P0-6d 4P 3/z-5/z 
3159,75 4 13,39 17,31 6s' 2D-11° 5/z-5/z 
3148,99 5 13,31 17,25 5d 4P-5° 3/z-3/z 
3145,02 4 
3143,62 6 13,31 17,26 5d 4P-7° 3/z-% 
3130,40 3 
3128,40 1 13,06 17,02 5d 2P-1° 3/z-3/z 
3124,02 12 15,41 19,38 5d" 2D-39° 3/z-3/z 
3121,87 250 13,39 17,36 6s' 2D-15° 5/z-5/z 
3116,78 2 
3112,74 20 13,31 17,29 5d 4p_9o 3/z-% 
3107 ,82 20 
3104,40 70 13,39 17,38 6s' 2D-6p" 2 po 5/z-3/z 
3102,73 3 
3101,51 50 15,38 19,38 6s" 2S-39° 1/z-3/z 
3098,50 1 13,31 17,31 5d 4P-11° 3/z-5/z 
3098,21 2 14,09 18,09 6p 4P 0 -6d 2D 1/z-% 
3096,90 8 13,38 17,38 5d 2D-17° 3/z-1/z 
3094,53 30 13,38 17,38 5d 2D-6p" 2P 0 3/z-3/z 
3092,41 15 13,39 17,40 6s' 2D-19° 5/z-3/z 

3090,47 1 13,86 17,87 6p 4po_6d 4p 3/z-3/z 
3088,92 3 
3087,34 1 11,27 15,28 5p6 2S-6p 2po 1/z-3/z 
3082,87 2 14,07 18,09 6p 4D 0 -6d 2D 5/z-3/z 
3082,62 20 13,38 17,40 5d 2D-19° 3/z-3/z 
3073,17 2 13,20 17,23 5d 4P-3o 5/z-7/z 
3071,39 6 
3067,30 30 13,25 17,29 5d4P-9o 1/z-3/z 
3066,60 1 14,10 18,14 6p 4D -7s' 2D 7 /z-5/z 
3061,54 12 13,20 17,25 5d 4P-5° 5/z-3/z 
3056,49 20 13,20 17,26 5d 4P-7° 5/z-3/z 
3050,98 3 14,23 18,29 5d' 2F-25° 5/z-3/z 
B048,92 3 
3048,50 2 14,23 18,29 5d' 2F-27° s;z-% 
3048,17 5 
3047,76 8 
3046,27 25 14,23 18,30 5d' 2F-29° 5/z-3/z 
3045,25 30 13,31 17,38 5d 4P-6p" 2P 0 3/z-3/z 
:3044,75 10 11,91 15,98 5d 4D-6p' 2F 0 3/z-5/z 
3042,12 12 
3037 ,35 6 14,48 18,56 6p 4D 0 -6d' 2D 3/z-5/z 
3036,80 30 15,41 19,49 5d" 2D-41 ° 3/z-3/z 
3033,71 10 13,31 17,40 5d 4P-19° 3/z-3/z 
3033,11 6 

3027,63 2 f 14,48 18,57 6p 4D 0 -7s' 2D 3/z-3/z 
l 12,92 17,02 6s 2P-1 ° 1/z-3/z 

3027 ,27 3 13,20 17,29 5d4P-9o 5/z-3/z 
3022,10 2 
3020,29 2 
3019,78 2 13,25 17,36 5d 4P-13° 1/z-1/z 
3017,43 100 
3015,52 20 15,38 19,49 6s" 2S-41° lfz-3/2 
3013,82 2 13,20 17,31 5d 4P-11 o 5/z-6/z 
3012,88 1 13,25 17,25 5d 4P-5o 1/z-3/z 
3006,97 2 
3003,98 40 13,25 17,38 5d 4P-17° 1/z-1 /z 

593 



).,A I I EH, eV I E 8, eV I Transition J 

2999,21 15 
2991,73 3 { 14,07 18,22 6p 4D 0 -14 %-% 

11,27 15,41 5p8 2S-6p 2Do 1/z-3/z 
2990,54 12 13,25 17,40 5d 4P-19° 1/z-3/z 
2986,82 8 11,83 ·15,98 5d 4D-6p' 2F0 %-5/z 
2986,18 10 
2982,23 2 
2979,32 300 13,20 17,36 5d 4P-15° Ojz-5/z 
2977,90 5 
2976,39 8 
2974,86 20 13,31 17,48 5d 4P-21° Sfz-3/2 

2972,31 8 ·11 ,91 16,08 5d 4D-6p' 2P0 3/z-Sfz 
2969,80 12 
2969,23 3 
2966,74 1 11,27 15,44 5p8 2S-6p 2po 1/z-1/z 
2964,19 12 
2963,41 50 13,20 17,38 5d 4P-6p" 2P 0 5/z-3/z 
2955,84 2 
2954,78 2 
2952,48 2 13,20 17,40 5d 4P-19° 5/z-3/z 
2951,58 2 13,06 17,26 5d 2P-7° 3/2-Sfz 

2949,77 4 
2944,61 4 
2943,41 4 
2942,10 20 
2941,38 8 
2939,72 5 
2935,86 60 
2934,80 2 13,14 17,36 5d 2P-13° 1/2-1/2 
2933,34 1 13,25 17,48 5d 4P-21° 1/2-3/2 
2927,58 2 13,86 18,09 6p 4P0 -6d 2D 3f2-3f2 

2924,38 2 13,06 17,29 5d 2p_9o a;2-3fz 
2923,95 6 
2923,03 1 14,23 18,47 5d' 2F-33° 6/2-3/2 
2919,87 40 13,14 17,38 5d 2p_f7o 1/z-1/z 
2910,64 1 13,89 18,14 6p 'P 0-1s' 2D %-% 
2910,27 3 
2907,18 80 13,14 17,40 5d 2P-19° 1/2-3/2 
2905,10 2 14,09 18,36 6p 4P 0-6d' 2D 1/2-% 
2904,18 3 
2902,68 3 
2895,22 150 14,23 18,51 5d' 2F-35° 5/2-Dfz 
2889,07 10 11,79 16,08 6s 4P-6p' 2P0 Sfz-3/z 
2887,12 10 11,83 16,12 5d 4D-6p' 2r 7/z-7/z 
2883,71 12 11,83 16,12 5d 4D-6p' 2F0 %-7/z 
2881,14 1 13,06 17,36 5d 2P-13° %-1/z 

2871,24 50 
2867,36 2 13,97 18,30 5d' 2D-29° 5/z-3/z 
2866,76 5 13,06 17,38 5d 2P-17° 3/z-1/z 
2864,73 150 13,06 17,38 5d 2P-6p" 2P 0 3/z-% 
2861,90 20 14,23 18,56 5d' 2F-37° %-% 
2856,65 2 
2854,53 60 13,06 17,40 5d 2P-19° 3/z-3/2 
2853,11 1 13,14 17,48 5d 2P-21° 112-3 /2 
2852,39 3 
2850,95 3 12,01 16,36 5d 4D-6p' 2D0 l[z-3/z 

2849,66 8 
2846,48 3 
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----- --·----
I 

I 7-., A I EH, eV 
I EB, eV I Transition J 

--------· -------

2845,92 8 
2844,45 5 
2839,57 2 
2838,85 3 
2836,16 1 12,92 17,29 6s 2p_9c 1/2-3/2 
2832,46 2 
2832,00 2 
2827,90 2 
2826,94 5 
2820,06 4 14,00 18,40 6s' 2D-31° 3/2-3/zc 
2819,02 1 13,39 17,79 6s' 2D-23° %-3/2 
2808,56 4 
2807 ,55 2 
2803,02 ,'j 

2802,50 1 1~,97 18,40 5d' 2D-31o 5/2-3/2 
2797,65 30 12,59 17,02 5d 4F-1o %-3/2 
2796,49 2 
2792,52 1 11,54 15,98 6s 4P-6p' 2F" %-5/2 
2789,52 2 
2785,42 3 11,91 16,36 5d 4D-6p' 2D" 3/2-3/2 
2782,73 2 
2774,86 15 14,00 18,47 6s' 2D-33° 3J2-3j2 
2773,55 5 

2770,41 2 12,92 17,40 6s 2P-19° 1J2-3j2 
2767 ,00 1 14,09 '18,57 6p 4P 0 -7s' 2D 1/2-3/2 
2763,56 1 11,91 16,39 5d 4D-6p' 2D 0 3Jz-5j2 
2762,77 2 14,07 18,56 6p 4D 0 -6d' 2D %-5/2 
2758,36 '1 13,80 18,30 5d' 2D-29° 3J2-3j2 
2757 ,86 40 13,97 18,47 5d' 2D-33° 5j2-3j2 
2744,04 2 
2743,16 2 
2734,14 50 13,25 17,79 5d 4P-23° 1/2-3/2 
2733,15 25 13,97 18,51 5d' 2D-35° %-5/2 
2731,46 1 11,54 16,08 6s 4P-6p' 2P 0 5J2-3j2 
2723,40 1 11,91 16,46 5d 4D-6p' 2P 0 3j2-lj2 
2721,28 1 12,92 17,48 6s 2P-21 ° 1/2-3/2 
2718,79 1 11,83 16,39 5d 4D-6p' 2D 0 7/2-5/2 
2717,35 30 
2715,76 3 11,83 16,39 5d 4D-6p' 2fl0 5/2-5/2 
2703,44 10 13,97 18,56 5d' 2D-37° 5J2-5j2 
2702,34 2 13,20 17,79 5d 4P-23° 5j2-3j2 
2702,22 2 11,54 16,12 6s 4P-6p' 2F0 5J2-7 /2 
2691,40 1 11,79 16,39 6s 4P-6p' 2D0 3/2-5/2 

2687,03 5 
2686,14 3 14,76 19,38 5d" 2D-39° %-3/2 
2677,18 50 
2672,22 4 12,74 17,38 6s 2P-6p" 2P 0 3J2-3j2 
2668,02 5 12,59 17,23 5d 4F-3° 5j2_7 /2 

2663,29 3 12,74 17,40 6s 2P-19° 3fz-3Jz 
2659,28 1 12,59 17,25 5d 4F-5° %-3/2 
2657,00 5 13,80 18,47 5d' 2D-33° a;2_3fz 
2655,39 2 
2634,20 2 

2633,88 2 13,58 18,29 5d 2D-25° %-% 
2631,25 2 11,27 15,98 5p6 2S-6p' 2po lj2-% 
2630,40 6 13,58 18,30 5d 2D-29° 5J2-3j2 
2629,54 5 
2621,39 2 
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2607 ,52 
2606,93 
2605,54 
2598,42 
2597,01 
2596,86 
2584,88 
2576,97 
2561,48 
2560,89 
2554,20 
2551 ,70 
2546,37 
2538,02 
2531,36 
2530,18 
2528,49 
2526,98 
2526,79 
2524,46 
2519,17 
2516,12 
2514,29 
2506,86 
2491 ,78 
2490,76 
2489,11 
2478,82 
2475,89 
2470,18 
2469,46 
2468,43 
2466,60 
2444,40 
2441,60 
2438,76 
2435,47 
2432,72 
2425,05 
2422,94 
2422,12 
2421,27 
2410,72 
2409,74 
2405,92 

2401,79 
2398,76 
2392,33 
2392,15 
2387,75 
2386,14 
2385,85 
2369,62 
2368,68 
2362,50 
2356,72 
2356,25 
2353,52 
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1 
5 

50 
2 
4 

5 
1 

15 
2 
3 

1 
3 
3 
3 
3 

2 
6 

12 
12 
3 
6 

12 
5 
8 
5 

20 
50 
4 

100 
5 

5 
5 
2 
2 
2 

1 
6 

12 
40 
10 
2 

20 
7 

40 
3 

2 
4 
2 
2 
4 

2 
'1 
4 
5 
1 

4 
1 
1 

12,54 

12,59 

12,59 
11,27 
12,54 

11,54 
12,54 

13,58 

13,39 
13,39 
13,39 

12.32 

13,58 
13,31 
13,31 

13,38 

13,39 
13,31 
13,38 
13,20 

13,39 

13,25 

14,2::\ 

13,14 
13,39 

11 ,27 

13,20 

l1 ,79 
12,54 

13,11 
13,20 

17,29 

17,36 

17,38 
16,08 
17,38 

16,39 
17,40 

18,47 

18,29 
18,29 
18,30 

17,23 

18,56 
18,29 
18,29 

18,40 

18,47 
18,40 
18,47 
18,30 

18,51 

18,40 

19,38 

18,30 
18,56 

16,46 

18,40 

t7 ,02 
17,79 

18,40 
18,47 

6s4P-9c 

5d 4F-6p" 2P 0 

5p6 2S-6p' 2po 

6s 4P-17° 

6s 4P-6p' 2D 0 

6s 4P-19° 

6s' 2D-25° 
6s' 2D-27° 
6s' 2D-29° 

':Jd 4F-3° 

5d 2D-37° 
5d 4P-25° 
5d 4P-27° 

5d 2D-31o 

6s' 2D-33° 
5d 4P-31° 
5d 2D-33° 
5d 4P-29° 

5d' 2F-::l9° 

5d 2P-29o 
6s' 2D-37° 

5d 4P-31° 

6s 4P-1 c 

6s 4P-23° 

5d 2P-31 o 

5d 4P-33o 

J 

5/2- 5/z 
'1/z- 3/z 
'1/z- 5/z 

5/z-a/2 

3/z-3/2 
a;2_3fz 
"/z-3/2 



'A, A I 

r 
EH, eV I E 8, eV I Transition J 

2351 ,56 4 
2351 ,18 4 
2344,47 12 12,01 17,29 5d 4D-9° 1/z- 3/z 
2342,18 3 
2335,42 2 13,20 18,51 5d 4P-35° 5/z- 5/z 
2319,70 7 11,91 17,25 5d 4D-5° 3/z-3/z 
2316,80 10 11,91 17,26 5d 4D-7° 3/z-3/z 

2313,70 ,) 13,20 18,56 5d 4P-37° 5/z-% 
2307 ,28 3 12,01 17,38 5d 4D-17o 1/z-1/z 
2304,60 1 14,00 19,38 6s' 2D-39° 3/z- 3/z 
2299,98 6 11,91 17,29 5d 4D-9° 3/z-3fz 
2299,36 2 12,01 17,40 5d 4D-19° 1/z- 3/z 
2296,.52 30 
2294,57 15 11,83 17,23 5d 4D-3c 7/z-7/z 
2292,40 20 11,83 17,23 5d 4D-3o 5/z-7 /2 
2290,84 2 13,06 18,47 5d 2P-33o 3/z-3/z 
2285,94 8 11,83 17,25 5d 4D-5° 5/z-% 
2285,24 2 
2268,72 1 11,79 17,25 6s 4P-5° 3/z- 3/z 
2266,80 3 11,83 17,29 5d 4D-9° 5/z-3/z 
2265,94 2 11,79 17,26 6s 4P-7° 3/z-3/z 
2265,62 3 12,92 18,40 6s 2P-3F 1/z-3/z 
2264,20 2 11,91 17,38 5d 4D-17o 3/z-1/z 
2262,95 2 11,91 17,38 5d 4D-6p" zpo 3/z-3/z 
2259,22 1 11,83 17,31 5d 4D-11° 5/z-5/z 
2256,56 1 11,91 17,40 5d 4D-19° 3/z-3/z 
2249,86 4 11,79 17,29 6s4P-9o 3/z- 3/z 
224.1,86 2 11,83 17,36 5d 4D-15° 7 /z-5/z 
2230,79 1 11 ,§3 17,38 5d 4D-6p" 2P 0 5/z-3/z 
1972,6 .'i 
1244,756 ,'j 1 ,31 11,27 5p5 zpo_5p6 zs 1/z-1/z 
1183,053 7 1,31 11,79 5p5 zpo_6s 4p 1/z- 3/z 
1169,63 2 1 ,31 11,91 5p5 zpo_5d 4p 1/z-3/z 
1158,474 5 1 ,31 12,01 5p5 zpo_5d 4p 1/z-1/z 
1100,432 10 0,00 11,27 5p5 zpo_5p6 2S 3/z-1 /z 
1083,860 5 1,31 12,74 5p5 zpo_6s zp 1/z-3/z 
1074,476 15 0,00 11,54 5p5 zpo_6s4P 3/z-% 
1051,920 10 0,00 11,79 5p5 zpo_6s 4p 3/z-3/z 
1048,272 8 0,00 11,83 5p5 zpo_5d 4fl 3/z-5/z 
1041,306 9 0,00 11,91 5p5 zpo_5d 4D 3/z-3/z 
1037,680 0 1 ,31 13,25 5p5 zpo_5d 4p 1/z-1/z 
1032,438 4 0,00 12,01 5p5 2P 0 -5d 4D 3/z-1 /z 
976,678 6 1,31 14,00 5p5 zpo_6s' ZD 1/z-3/z 
972,769 7 0,00 12,74 5p5 zpo_6s zp 3/z- 3/z 
971,84 :3 
939,16 12 
935,405 2 0,00 13,25 5p5 zpo_5d 4p 3/z-1/z 
931,25 10 
925,866 .'i 0,00 13,39 5p5 zpo_6s' 2D 3/z-Sfz 
912,71 8 
887 ,24 6 
885,54 3 0,00 14,00 5p5 zpo_6s' 2fl 3/z-3fz 
880,802 ;; 1,31 15,38 5p5 zpo_6s" zs 1/z-1/z 
871,42 6 
854,71 6 
805,95 ,'j 

804,45 .') 

803,066 3 1 ,31 16,74 5p5 zpo_7s4P 1/z-1/z 
787,31 6 
740,406 a 0,00 16,74 5p5 zpo_7s4P 3/z-1/z 
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Xe III, ground state 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4dlo 5s2 5p4 3 P 2 

Ionization potential 259 089 cm-I; 32,121 eV 
·-------

"-·A I I EH, eV l E 8 , eV I Transition J 

7653,8 1 19,70 21,32 5d" 23°-6p' 1D 2-2 
7460,82 5 17,19 18,85 6s' an°-6p ap 3-2 
7448,9 1 20,06 21 ,72 5d" 21°-6p" an 2-1 
7298,93 1 18,01 19,71 5d' 1D 0 -6p' an 2-1 
7185,92 2 17,13 18,85 5d' an°-6p ap 1-2 
7174.90 2 16,91 18,61 5d' 41 °-6p ap 2-1 
7049,34 2 18,40 20,16 5d" 11°-6p' ap :3-:3 
7043,94 4 19,08 20,84 6s" apo_6p' ap 2-1 
6818,12 1 17,13 18,94 5d' an°-6p ap 1-0 
6371,65 1 16,91 18,85 5d' 41 °-6p ap 2-2 
6268,30 2 17,73 19,71 6s' 1D 0-6p' an 2-1 
6260,16 2 18,65 20,63 5d" 19°-6p' an 2-3 
6238,24 60 18,40 20,39 5d" 11°-6p' 1F 3-:3 
6221,66 25 18,39 20,39 5d" 15°-6p' 1F 2-3 
5857 ,61 10 16,52 18,63 6s an°-6p ap 1-1 
5780,55 2 18,01 20,16 5d' 1D 0 -6p' ap 2-3 
5761,96 2 19,17 21,32 6s" 1P 0 -6p' 1D 1-2 
5748,71 12 16,70 18,85 6s' 3D 0 -6p ap 2-2 
5701,31 6 17,75 19,92 5d' an°-6p' ap 3-2 
5666,46 1 17,73 19,92 6s' 1D 0 -6p' ap 2-2 
5566,02 2 18,40 20,63 5d" 17°-6p' an 3-3 
5552,83 12 18,39 20,63 5d" 15°-6p' an 2-:~ 
5524,39 40 19,08 21 ,32 6s" P 0 -6p' 1D 2-2 
5510,55 1 18,40 20,65 5d" 11°-6p' ap 3-4 
5454,30 1 20,40 22,67 6p' 4-6d 5D 0 1-0 
5413,56 12 18,40 20,69 5d" 11°-6p' ap :3-2 
5401,04 50 18,39 20,69 5d" 15°-6p' 3P 2-2 
5384,17 2 19,76 22,06 5d" 25°-6p" 3D 1-2 
5371,09 1 15,91 18,22 5d' apo_6p 5p 2-2 
5367,06 30 17,61 19,92 5d' an°-6p' 3F 2-2 
5310,99 6 16,52 18,85 6s' an°-6p ap 1-2 
5238,95 60 18,32 20,69 5d" 13°-6p' ap 1-2 
5233,16 3 17,75 20,12 5d' an°-6p' ap 3-2 
5223,66 20 18,01 20,39 5d' 1D0 -6p' 1F 2-:3 
5143,03 4 17,75 20,16 5d' an°-6p' 3F 3-3 
5114,57 1 17,73 20,16 6s' 1D 0 -6p' ap 2-3 
5107 ,38 20 16,52 18,94 6s' an°-6p ap 1-0 
5070,53 1 18,39 20,84 5d" 1.5°-6p' ap 2-1 
5008,55 10 17,45 19,92 5d' as 0 -6p' 3F 1-2 
4927,53 3 18,32 20,84 5d" 13°-6p' 3P 1-1 
4869,47 40 17,61 20,16 5d' ano~6p' 3F 2-:) 
4794,48 12 17,13 19,71 5d' 3D 0 -6p' 3D 1-1 
4743,89 4 18,01 20,63 5d' 1D 0 -6p' an 2-:) 
4723,57 30 15,57 18,20 6s 3S 0 -6p 5P 1-1 
4697,49 2 17,75 20,39 5d' 3D 0 -6p' 1F 3-3 
4685,17 1 19,08 21,72 6s" ap 0 -6p" 3D 2-1 
4683,53 60 15,57 18,22 6s" 3S 0 -6p 5P 1-2 
4673,66 30 17,73 20,39 6s' 1D 0 -6p' 1 F 2-3 
4657,78 9 17,73 20,40 6s' 1D0 -6p' 1P 2-1 
4643,63 1 17,45 20,12 5d' 3S0 -6p' 3D 1-2 
4632,68 2 18,01 20,69 5d' 1D 0 -6p' ap 2-2 
4631,50 2 18,65 21,32 5d" 19°-6p' lD 2-2 
4537 ,33 30 17,19 19,92 6s' 3D 0 -6p' 3F 3-2 
4525,67 1 15,46 18,20 5d 3D 0 -6p 5P 2-1 
4503,46 10 20.06 22,81 5d" 21°-6p" 32 2-1 

598 



A., A. I EH, eV I E 8, eV Transition J 

4488,81 2 15,46 18,22 5d an°-6p 5P 2-2 
4468,15 1 17,61 20,39 5d' 3n°-6p' 1F 2-3 
4453,61 8 17,61 20,40 5d' an°-6p' 4 2-1 
4434,16 50 17,13 19,92 5d' an°-6p' 3F 1-2 
4425,25 1 21,57 24,37 6p an-35° 3-2, 3 
4417,81 1 16,91 19,71 5d' 41 °-6p' an 2-1 
4395,12 4 19,76 22,58 5d" 25°-6p" 28 1-1 
4387,52 4 18,01 20,84 5d' 1n°-6p' ap 2-1 
4357,66 1 15,64 18,48 5d' aF-6p 5P 3-3 
4309,33 6 17,75 20,62 5d' 3n°-4/' 6 3-4 
4308,00 10 19,70 22,58 5d" 23°-6p" 28 2-1 
4305,86 2 17,75 20,63 5d an°-6p' an 3-3 
4285,89 30 17,73 20,63 6s' 1n°-6p' an 2-3 
4274,13 1 19,17 22,07 6s' 1P 0-6p" 26 1-1 
4272,60 20 17,75 20,65 5d' an°-6p' aF 3-4 
4240,24 10 18,40 21,32 5d" 17°-6p' 1n 3-2 
4235,82 1 17,19 20,12 6s' an°-6p' sn 3-2 
4232,66 1 18,39 21,32 5d" 15°-6p' 1n 2-2 
4216,75 10 15,91 18,85 5d' aF0 -6p sp 2-2 
4214,04 20 17,75 20,69 5d' 3n°-6p' ap 3-2 
4209,62 10 18,78 21,72 6s" 3P 0-6p" an 1-1 
4203,92 10 17,45 20,40 5d' ss0 -6p' 4 1-1 
4194,88 5 { 19,76 22,72 5d" 25°-6p" spa 1-0 

17,73 20,69 6s' 1n°-6p' ap 2-2 
4176,53 20 17,19 20,16 6s' an°-6p' SF 3-3 
4167,66 1 21,32 24,30 6p' 1n-31° 2-2 
4154,65 2 19,08 22,06 6s" ap 0 -6p" an 2-2 
4152,03 5 20,06 23,05 5d" 27°-6p" 36 2-1, 2 
4145,73 100 17,13 20,12 5d' 3n°-6p' sn 1-2 
4142,01 10 19,08 22,07 6s" ap 0-6p" 26 2-1 
4132,42 3 18,32 21,32 5d" 13°-6p' 1n 1-2 
4112,34 1 17,61 20,63 5d' an°-6p" 8 2-3 
4110,06 10 16,91 19,92 5d' 41 °-6p' aF 2-2 
4109,07 100 16,70 19,71 6s' 3n°-6p' an 2-1 
4060,88 2 21,32 24,38 6p' 1n-37° 2-2, 3 
4060,43 60 19,76 22,81 5d" 25°-6p" 32 1-1 
4050,05 200 15,57 18,63 6s ss0 -6p ap 1-1 
4043,21 20 18,66 21,72 6s" 3P0 -6p" sn 0-1 
4028,58 10 17,61 20,69 5d' 3n°-6p' ap 2-2 
4021,62 4 15,12 18,20 5d sn°-6p 5P 1-1 
3992,85 20 17,73 20,84 6s' 1n°-6p' ap 2-1 
3985,96 8 19,70 22,81 5d" 23°-6p" 32 2-1 
3969,91 4 19,76 22,88 5d" 25°-6p" 34 1-1 
3950,56 300 15,06 18,20 6s 5S 0 -6p 5P 2-1 
3922,53 500 15,06 18,22 6s 5S0-6p 5P 2-2 
3915,30 4 18,40 21,57 5d" 17°-6p" an 3-3 

3903,70 4 15,46 18,63 5d sn°-6p sp 2-1 
3880,46 60 16,52 19,71 6s' an°-6p' an 1-1 
3877 ,80 200 17,19 20,39 6s' 3n°-6p' 1F 3-3 
3861,05 10 16,91 20,12 5d' 41 °-6p' an 2-2 
3854,30 10 15,64 18,85 5d' 3F0-6p 3P 3-2 

3841,88 20 17,61 20,84 5d' 3n°-6p' ap 2-1 
3841,52 100 16,70 19,92 6s' 3n°-6p' aF 2-2 
3829,77 20 21,57 24,80 6p" 3n-39° 3-3 
3791,67 12 17,13 20,40 5d' 3n°-6p' 4 1-1 
3780,98 300 15,57 18,85 6s 3S 0 -6p ap 1-2 
3776,30 40 18,78 22,06 6s" ap 0 -6p" an 1-2 
3772,53 20 19,76 23,05 5d" 25°-6p" 36 1-1, 2 
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3765,85 10 18,78 22,07 6s" ap 0 -6p" 26 1-1 
3745,72 25 18,01 21,32 5d' 1n°-6p' 1n 2-2 
3708,15 4 19,70 23,05 5d" 23°-6p" 36 2-1, 2 
3676,63 50 15,57 18,94 6s 2S 0 -6p ap 1-0 
3654,63 20 17,45 20,84 5d' as0 -6p' ap 1-1 
3653,12 3 15,46 18,85 5d an°-6p ap 2-2 
3644,14 5 18,32 21,72 5d" 13°-6p" an 1-1 
3641,00 15 16,52 19,92 6s' an°-6p' ap 1-2 
3636,03 3 19,17 22,58 6s" 1P 0 -6p" 28 1-1 
3632,14 20 18,66 22,07 6s" ap 0 -6p" 26 0-1 
3628,57 3 18,65 22,06 5d" 19°-6p" an 2-2 
3624,05 600 15,06 18,48 6s 5S 0 -6p 5P 2-3 
3623,13 40 16,70 20,12 6s' an°-6p' an 2-2 
3618,90 4 18,65 22,07 5d" 19°-6p" 26 2-1 
3609,44 20 17,19 20,62 6s' an°-4j' 6 3-4 
3607,01 40 17,19 20,63 6s' an°-6p' an 3-3 
3601,89 6 14,76 18,20 5p5 1po-6p 5p 1-1 
3592,00 5 15,03 18,48 5d an°-6p 5P 3-3 
3583,64 80 17,19 20,65 6s' an°-6p' ap 3-4 
3579,69 100 16,70 20,16 6s' an°-6p' 3p 2-3 
3561,38 40 16,91 20,39 5d' 41°-6p' lp 2-3 
3552,13 50 16,91 20,40 5d' 41°-6p' 4 2-1 
3542,33 50 17,19 20,69 6s' 3n°-6p' ap 3-2 
3539,96 20 19,08 22,58 6s" ap 0-6p" 28 2-1 
3522,83 80 15,12 18,63 5d an°-6p ap 1-1 
3497,89 4 19,17 22,72 6s" tpo_6p" ap 1-0 
3479,11 1 17,13 20,69 5d' an°-6p' ap 1-2 
3468,19 40 15,06 18,63 6s 5S 0-6p 3P 2-1 
3467,20 25 17,75 21,32 5d' an°-6p' 1n 3-2 
3454,25 70 17,73 21,32 6s' 1n°-6p' 1D 2-2 
3444,23 60 16,52 20,12 6s' an°-6p' an 1-2 
3435,78 4 20,69 24,30 6p' aP-31° 2-2 
3403,89 8 19,17 22,81 6s" 1P 0-6p" 32 1-1 
3379,02 5 18,39 22,06 5d" 15°-6p" an 2-2 
3377,09 2 20,63 24,30 6p'-an-31° 3-2 
3370,65 4 18,39 22,07 5d" 15°-6p" 26 2-1 
3362,81 3 20,69 24,38 6p' 3P-37° 2-2, 3 
3357,98 30 16,70 20,39 6s' an°-6p' 1F 2-3 
3349,76 12 16,70 20,40 6s' 3n°-6p' 4 2-1 
3344,97 4 20,63 24,33 6p' an-33° 3-2, 3 
3340,06 10 { 19,17 22,88 6s" 1P 0 -6p" 34 1-1 

18,01 21,72 5d' 1n°-6p" 3D 2-1 
3338,98 25 17,13 20,84 5d' 3n°-6p' ap 1-1 
3334,26 1 20,65 24,37 6p' aF-35° 4-3 
3331,65 40 16,91 20,63 5d' 41 °-6p' an 2-3 
3319,53 2 19,08 22,81 6s" 3P 0-6p" 32 2-1 
3317,44 2 15,12 18,85 5d an°-6p ap 1-2 
3314,87 10 18,32 22,06 5d" 13°-6p" an 1-2 
3314,30 1 20,63 24,37 6p' an-35° 3-2, 3 
3306,80 10 18,32 22,07 5d" 13°-6p" 26 1-1 
3:101 ,60 20 18,85 22,61 6p aP-7s 5S 0 2-2 
3287,92 30 18,85 22,62 6p 3P-6d sno 2-3 
3285,89 10 18,85 22,62 6p aP-6d sno 2-2 
3284,70 3 16,38 20,16 5d' ac0 -6p' ap 4-3 
3278,48 8 18,85 22,63 6p aP-6cl sno 2-1 
3276,39 8 16,91 20,69 5d' 41 °-6p' 3P 2-2 
3268,96 80 15,06 18,85 6s 5S 0 -6p ap 2-2 
3246,84 10 17,75 21,57 5d' an°-6p" an 3-3 
3242,86 100 15,03 18,85 5d an°-6p ap 3-2 
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3236,84 25 15,12 18,94 5d 3D 0-6p 3P 1-0 
3199,22 4 19,17 23,05 6s" 1P 0-6p" 36 1-1, 2 
3196,51 25 14,76 18,63 5p5 1po-6p ap 1-1 
3185,24 40 20,40 24,29 6p' 4-29° 1-2 
3177,19 5 20,40 24,30 6p' 4-31° 1-2 

3169,82 5 20,39 24,30 6p' 1F-31° 3-2 
3160,70 2 18,66 22,58 6s" ap 0-6p" 28 0-1 
3152,98 8 16,70 20,63 6s' an°-6p' an 2-3 
3151,82 10 16,91 20,84 5d' 41 °-6p' ap 2-1 
3150,69 20 18,65 22,58 5d" 19°-6p" 28 2-1 

3124,61 1 19,08 23,05 6s" ap 0-6p" 36 2-1, 2 
3114,46 12 20,39 24,37 6p' 1F-35° 3-2, 3 
3106,33 30 17,73 21,72 6s' 1D 0-6p" an 2-1 
3103,47 3 16,70 20,69 6s' an°-6p' ap 2-2 
3099,91 8 18,63 22,63 6p aP-6d 5D0 1-1 

3091,06 50 15,91 19,92 5d' apo_6p' ap 2-2 
3083,54 40 16,14 20,16 5d' 3G0-6p' ap 3-3 
3073,49 10 18,78 22,81 6s" ap 0-6p" 32 1-1 
3054,49 15 18,01 22,07 5d' 1D 0-6p" 26 2-1 
3026,52 8 14,76 18,85 5p5 1po-6p ap 1-2 

3023,80 100 { 16,52 20,62 6s' an°-6p' ap 1-0 
18,48 22,58 6p 5P-6d sno 3-4 

3014,18 6 17,61 21,72 5d' aD 0-6p" an 2-1 
3004,32 30 18,48 22,61 6p 5P-1s 58° 3-2 
3001,85 10 20,16 24,29 6p' 3F-29° 3-2 
2994,69 8 20,16 24,30 6p' 3F-31° 3-2 

2992,91 40 18,48 22,62 6p 5P-6d 5D0 3-3 
2991,45 8 16,70 20,84 6s' an°-6p' ap 2-1 
2991,25 10 18,48 22,62 6p 5P-6d 5D0 3-2 
2984,63 15 20.,65 24,80 6p' aF-39° 4-3 
2971,24 8 16,52 20,69 6s' 3D0-6p' 3P 1-2 

2969,45 4 20,16 24,33 6p' 3F-33° 3-2, 3 
2968,56 10 20,63 24,80 6p' 3D-39° 3-3 
2966,97 10 20,62 24,80 4/' 6-39° 4-3 
2964,98 15 20,12 24,30 6p' an-31° 2-2 
2948,06 40 15,91 20,12 5d' 3F0-6p' an 2-2 

2947,53 40 16,42 20,62 5d' lG0-4/' 6 4-4 
2945,25 60 20,16 24,37 6p' 3F-35° 3-2, 3 
2940,22 40 20,12 24,33 6p' 3D-33° 2-2, 3 
2939,13 10 20,16 24,38 6p' 3F-37° 3-2, 3 
2932,74 25 13,97 18,24 5d 5D 0-6p 5P 0-1 

2930,29 20 16,42 20,65 5d' 1G0-6p' 3F 4-4 
2923,51 25 16,38 20,62 5d' 3G0-4/' 6 4-4 
2917,59 20 16,14 20,39 5d' 3G0-6p' 1F 3-3 
2914,12 20 15,46 19,71 5d aD 0-6p' an 2-1 
2911,90 40 13,94 18,20 5d 5D 0 -6p 5P 1-1 

2911,47 2 18,32 22,58 3d" 13°-6p" 28 1-1 
2906,56 50 16,38 20,65 5d' 3G0-6p' 3F 4-4 
2899,57 1 15,84 20,12 5d' 1F0-6p' 3D 3-2 
2897 ,69 2 17,45 21,72 5d' 3S 0-6p an 1-1 
2896,63 30 13,94 18,22 5d 5D 0-6p 5P 1-2 

2891,71 25 15,64 19,92 5d' 3r-6p' ap 3-2 
2872,73 2 17,75 22,06 5d' an°-6p n an 3-2 
2871 ,68 30 15,84 20,16 5d' 1F0-6p' ap 3-:~ 

2868,42 1 16,52 20,84 6s' an°-6p' ap 1-1 
2863,86 1 17,73 22,06 6s' 1D0-6p" 3D 2-2 

2862,41 30 13,87 18,20 5d 5D 0-6p 5P 2-1 
2857,81 1 17,73 22,07 6s' 1D 0 -6p" 2f\ 2-1 
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2850,25 2 15,57 19,92 6s 3S 0-6p' 3F 1-2 
2847,66 40 13,87 18,22 5d 5n°-6p 5P 2-2 
2839,57 2 19,92 24,29 6p' 8F-29° 2-2 
2838,85 3 18,94 23,31 6p 8P-7s 3S0 0-1 
2833,18 6 19,92 24,30 6p' 3F-31° 2-2 
2832,95 6 17,19 21,57 6s' 3n°-6p" sn 3-3 
2827,45 30 13,84 18,22 5d 5n°-6p 6P 3-2 
2826,05 20 18,22 22,61 6p 6P-7s 5S0 2-2 
2815,94 40 18,22 22,62 6p 5P-6d 5no 2-3 
2814,47 30 18,22 22,62 6p 5P-6d 5no 2-2 
2811,67 8 18,20 22,61 6p 5P-7s 5S0 1-2 
2810,52 1 19,92 24,33 6p' 3F-33° 2-2, 3 
2809,07 8 18,22 22,63 6p 5P-6d 6no 2-1 
2807,25 10 20,39 24,80 6p' 1F-39° 3-3 
2806,39 3 16,91 21,32 5d' 41°-6p' 1n 2-2 
2805,08 2 18,39 22,81 5d" 15°-6p" 32 2-1 
2800,22 20 18,20 22,62 6p 6P-6d 5na 1-2 
2794,86 20 18,20 22,63 6p 5P-6d sno 1-1 
2783,37 12 19,92 24,38 6p' 3F-37° 2-2, 3 
2779,64 5 { 18,85 23,31 6p 3P-7s 3S0 2-1 

17,61 22,07 5d' 3n°-6p" 26 2-1 
2776,96 10 15,46 19,92 5d 3n°-6p' 3F 2-2 
2772,41 10 18,20 22,67 6p 5P-6d sno 1-0 
2766,20 5 15,64 20,12 5d' 3F0-6p' sn 3-2 
2763,00 1 16,14 20,62 5d' 3G0-4/' 6 :\-4 
2761,60 12 { 18,39 22,88 5d" 15°-6p" 34 2-1 

16,14 20,63 5d' 3G0-6p' 3n 3-3 
2760,76 6 18,32 22,81 5d" 13°-6p" 32 1-1 
2747,88 8 16,14 20,63 5d' 3G0-6p' 3F 3-4 
2740,80 12 15,64 20,16 5d' spo_6p' ap 3-3 
2728,22 4 15,57 20,12 6s 2S 0 -6p' 3n 1-2 
2727,22 4 15,84 20,39 5d' 1F 0-6p' 1F 3-:~ 
2696,50 8 15,12 19,71 5d 3n°-6p' 3D 1-1 
2687 ,03 5 13,87 18,46 5d 5n°-6p 5P 2 'J -,J 

2685,58 2 17,45 22,06 5d' 3S 0-6p" 3n 1-2 
2678,54 1 16,70 21,32 6s' 3n°-6p' 1n 2-2 
2669,00 10 13,84 18,48 5d 5n°-6p 5P 3-a 
2661,00 1 15,46 20,12 5d 3D0-6p' 3D 2-2 
2658,26 3 13,97 18,63 5d 5D 0 -6p 3P 0-1 
2650,20 1 18,63 23,31 6p 3P-7s 3S0 1-1 
2641,12 5 13,94 18,63 5d 5n°-6p 3P 1-1 
2637,54 3 15,46 20,16 5d 3n°-6p' 3F 2-3 
2624,52 1 18,82 23,05 5d" 13°-6p" 36 1-1, 2 
2608,90 6 15,64 20,39 5d' apo_6p' Ip 3-3 
2591,69 4 15,84 20,62 5d' 1F0-4f' 6 3-4 
2590,45 2 15,84 20,63 5d' 1F0-6p' sn 3-3 
2578,62 2 15,12 19,92 5d 3n°-6p' ap 1-2 
2578,36 5 15,84 20,63 5d' Ipo_6p' ap 3-4 
2572,30 1 16,91 21,72 5d' 41°-6p" an 2-1 
2570,26 1 15,57 20,40 6s 3S 0-6p' 4 1-1 
2533,31 2 15,03 19,92 5d 3D 0 -6p' 3F 3-2 
2524,09 1 13,94 18,85 5d 5n°-6p ap 1-2 
2515.14 1 15,46 20,39 5d 3fl 0-6p' Ip 2-3 
2510,52 3 15,46 20,40 5d 3n°-6p' 4 2-1 
2501,04 4 14,76 19,71 5p5 Ipo_6p' 3fl 1-1 
2486,69 3 13,87 18,85 5d 5D 0-6p 3P 2-2 
2483,43 1 15,64 20,63 5d' spo_6p' 3/) :{-3 
2472,34 1 15,64 20,65 5d' apo_6p' sp 3-4 
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2471,28 3 13,84 18,85 5d s_oe-6p sp 3-2 
2463,02 1 18,01 23,05 5d' 1D0-6p" 36 2-1, 2 
2452,62 3 15,64 20,69 5d' ape_6p' ap 3-2 
2447,64 1 13,57 18,63 5p5 spe_6p sp 0-1 
2436,48 5 15,03 20,12 5d sne-6p' 3_D 3-2 
2416,73 4 15,03 20,16 5d a_oe-6p' ap 3-3 
2414,52 1 17,45 22,58 5d' ase-6p" 28 1-1 
2403,76 1 16,91 20,06 5d' 41e-6p" 3D 2-2 
2312,29 1 14,76 20,12 5p51pe_6p' 3_D 1-2 
2303,73 1 15,46 20,84 5d a_oe-6p' sp 2-1 
2235,35 1 16,52 22,06 6s' a_oe-6p" s_o 1-2 
1978,702 3 15,46 21,72 5d a_oe-6p" 3_D 2-1 
1921,630 2 12,18 18,63 5p5 spe-6p ap 2-1 
1896,904 5 15,03 21,57 5d s_oe-6p" 3_D 3-3 
1874,907 5 15,46 22,07 5d 3De-6p" 26 2-1 
1854,365 6 13,94 20,63 5d s_oe-6p' 3_D 1-3 
1834,254 4 13,87 20,63 5d s_oe-6p' 3_D 2-3 
1826,477 7 13,84 20,62 5d s_oe-4/' 6 3-4 
1825,858 3 13,84 20,63 5d 5D"-6p' 3D 3-3 
1819,845 6 13,84 20,65 5d s_oe-6p' ap 3-4 
1817,381 2 13,87 20,69 5d s_oe-6p' sp 2-2 
1804,109 2 12,84 19,71 5p5 spe-6p' a_o 1-1 

1750,749 2 12,84 19,92 5p5 ape-6p' sp 1-2 
1579,498 5 12,84 20,69 5p5 ape-6p' ap 1-2 
1562,563 4 12,18 20,12 5p5 spe-6p' a_o 2-2 
1554,438 1 12,18 20,16 5p5 ape_6p' ap 2-3 
1549,975 2 12,84 20,84 5p5 spe_6p' ap 1-1 

1511 ,121 3 12,18 20,39 5p5 ape-6p' 1p 2-3 
1509,454 2 12,18 20,40 5p5 ape_6p' 4 2-1 
1468,180 4 12,18 20,63 5p5 ape-6p' 3_D 2-3 
1457,356 3 12,18 20,69 5p5 spe-6p' sp 2-2 
1432,204 4 12,18 20,84 5p5 ape-6p ap 2-1 
1393,496 1 12,84 21,72 5p5 ape_6p" S_D? 1-1 
1356,364 3 12,18 21,32 5p5 ape_6p' 1_D 2-2 
1253,645 2 12,18 22,07 5p5 ape_6p" 26 2-1 
1232,074 25 2,12 12,18 5p41_D-5p5 ape 2-2 
1225,089 3 4,64 14,76 5p41S-5p51pe 0-1 

1183,053 8 4,64 15,12 5p4 1S-5d 3De 0-1 
1156,480 9 2,12 12,84 5p4 1_D-5p5 ape 2-1 
1130,344 30 1,21 12,18 5p4 3P-5p5 apo 1-2 
1066,391 12 1,21 12,84 5p4 3P-5p5 ape 1-1 
1058,128 2 2,12 13,84 5p41_D-5d s_oe 2-3 

1055,328 5 2,12 13,87 5p4l_D-5d s_oe 2-2 
1048,754 3 2,12 13,94 5p4 l_D-5d s_oe 2-1 
1047,801 10 1,01 12,84 5p4 3P-5p5 ape 0-1 
1017,680 35 0,00 12,18 5p4 3P-5p5 ape 2-2 
1010,376 3 4,64 16,91 5p4 1S-5d' 41 e 0-2? 
1003,370 35 1,21 13,57 5p4 3P-5p5 ape 1-0 
981,088 7 2,12 14,76 5p4 1 D-5p5 1 pe 2-1 
974,124 8 1 ,21 13,94 5p4 3P-5d s_oe 1-1 
971 ,818 8 1 ,21 13,97 5p4 3P-5d s_oc 1-0 
965,540 10 0,00 12,84 5p4 3P-5p5 spo 2-1 

960,325 2 2,12 15,03 5p4 1_D-5d s_oc 2-3 
958,585 4 1 ,01 13,94 5p4 aP-5d 5_Do 0-1 
953,975 3 2,12 15,12 5p41_D-5d s_oc 2-1 
917,257 4 2,12 15,64 5p4 1D-5d' ape 2-3 
915,488 3 1,21 14,76 5p4 3P-5p51pc 1-1 
901 ,746 7 1,01 14,76 5p4 3P-5p51pc 0-1 
898,873 8 2,12 15,91 5p41_D-5d' ape 2-2 
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A-, A I I EH, eV I EB, eV I Transition J 

896,003 20 0,00 13,84 5p4 3P-5d 5n° 2-3 
895,406 4 1 ,21 15,06 5p4 3P-6s 58° 1-2 
893,989 20 0,00 13,87 5p4 3P-5d 5n° 2-2 
891,833 9 1,21 15,12 5p4 3P-5d ano 1-1 
889,276 15 0,00 13,94 5p4 3P-5d 5n° 2-1 
878,790 8 1,01 15,12 5p4 3P-5d ana 0-1 
870,346 6 1 ,21 15,46 5p4 3P-5d ana 1-2 
863,386 8 1,21 15,57 5p4 3P-6s 3S0 1-1 
861 ,071 5 2,12 16,52 5p4 1n-6s' a no 2-1 
852,950 25 4,64 19,17 5p4 1S-6s" lpo 0-1 
851 ,147 8 1,01 15,57 .5p4 3P-6s aso 0-1 
850,572 5 2,12 16,70 5p4 1n-6s' a no 2-2 
840,162 7 0,00 14,76 5p4 3P-5p51po 2-1 

838,449 3 2,12 16,91 5p41n-5d' 41 o 2-2 
826,134 4 2,12 17,13 5p4 ln-5d' a no 2-1 
824,881 30 0,00 15,03 5p4 3P-5d ana 2-:) 
823,210 25 0,00 15,06 5p4 3P-6s 5S0 2-2 
822,647 4 2,12 17,19 5p4 1n-6s' a no 2-3 
820,166 4 0,00 15,12 5p4 3P-5d ano 2-1 
810,119 7 1,21 16,52 5p4 3P-6s' ano 1-1 
808,860 3 2,12 17,45 5p4 1n-.5d' 3So 2-1 
801,980 15 0,00 15,46 Sp4 aP-Sd ano 2-2 
800,819 3 1,21 16,70 5p4 3P-6s' ano 1-2 
800,228 2 2,12 17 ,61 5p41n-5d' 3no 2-1 
799,338 8 1,01 16,52 5p4 aP-6s' ano 0-1 
796,070 12 0,00 15,57 5p4 3P-6s 38° 2-1 
793,977 8 2,12 17,73 5p41 n-6s' 1 no 2-2 
793,292 8 2,12 17,75 5p41n-5d' ano 2-3 
792,896 15 0,00 15,64 5p4 3P-5d' 3F 0 2-3 
790,064 ,) 1,21 16,91 5p4 aP-5d' ltP 1-2 
780,030 7 2,12 18,01 5p4 ln-5d' lno 2-2 
779,781 5 1,01 16,91 5p4 aP-5d' 41 o 0-2? 
779,126 25 { 1 ,21 17,13 5p4 aP-5d' ana 1-1 

0,00 15,91 5p4 3P-5d' aFo 2-2 
769,143 10 1,01 17,13 5p4 3P-5d' ano 0-1 
765,120 7 2,12 18,32 5p4 1n-5d" 13° 2-1 
763,736 7 1,21 17,45 5p4 aP-5d' 38° 1-1 
761,790 5 2,12 18,39 5p41n-5d" 15° 2-2 
756,031 10 1,21 17,61 5p4 aP-5d' ano 1-2 
754,144 ;) 1,01 17,45 5p4 3P-5d' 3S0 0-1 
750,447 8 1,21 17,73 5p4 3P-6s' 1n° 1-2 
750,155 8 2,12 18,65 .Sp41n-5d" 19° 2-2 
744,141 6 2,12 18,78 5p41n-6s" apo 2-l 
742,566 15 0,00 16,70 5p4 3P-6s' ano 2-2 
737 ,979 7 1,21 18,01 5p4 3P-5d' 1n° 1-2 
733,3H 10 0,00 16,91 5p4 3P-';)d' 41° 2-2 
731,030 15 2,12 19,08 5p41n-6s" apo 2-2 
727 ,058 9 2,12 19,17 5p41n-6s" lpo 2-1 
724,623 3 1,21 18,32 5p4 3P-5d" 13° 1-1 

723,873 .) 0,00 17,13 5p4 3P-5d' an 2-1 
721 ,630 4 1 ,21 18.39 5p4 aP-Sd" 15° 1-2 
721 ,199 10 0,00 17,19 5p4 aP-6s' ano 2-3 
715,986 4 1.01 18,32 .5p4 aP-5d" 13° 0-1 
711.190 4 1,21 18,65 5p4 3P-5d" 19° 1-2 
710,677 ,) 1 ,21 18,66 5p4 3P-6s" apo 1-0 
710,576 ,) 0,00 17,45 5p4 ap-,'jd' aso 2-1 
705,783 ;) 1,21 18,78 5p4 3P-6s" ape 1-1 
705,096 12 2,12 19,70 5p41n-.'1d" 23° 2-2 
703,906 !) 0,00 17,61 5p4 2P-5d' ano 2-2 
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A, A I EH, eV I E 8, eV Transition J 

702,799 8 2,12 19,76 5p4 1D-5d" 25° 2-1 
699,070 5 0,00 17,73 5p4 3P-6s' 1D 0 2-2 
698,541 20 0,00 17,75 5p4 3P-5d' 3D 0 2-3 
697,526 8 1,01 18,78 5p4 3P-6s" 3po 0-1 
693,972 10 1,21 19,08 5p4 3P-6s" 3po 1-2 

691,036 7 2,12 20,06 5p4 1D-5d" 27° 2-2 
690,397 7 1,21 19,17 5p4 3P-6s" lpo 1-1 
688,231 4 0,00 18,01 5p4 3P-5d' 1D 0 2-2 
682,564 7 1,01 19,17 5p4 3P-6s" lpo 0-1 
676,606 9 0,00 18,32 5p4 3P-5d" 13° 2-1 

673,996 9 0,00 18,39 5p4 3P-5d" 15° 2-2 
673,813 9 0,00 18,40 5p4 3P-5d" 17° 2-:-l 
670,55 2 1,21 19,70 5p4 3P-5d" 23° 1-2 
668,473 4 1 121 19,76 5p4 3P-5d" 25° 1-1 
664,877 6 0,00 18,65 5p4 3P-5d" 19° 2-2 

661,124 4 1,01 19,76 5p4 3P-5d" 25° 0-1 
660,124 8 0,00 18,78 5p4 3P-6s" apo 2-1 
657 ,828 8 1,21 20,06 5p4 3P-5d" 27° 1-2 
646,667 5 0,00 19,17 5p4 3P-6s" lpc 2-1 
629,217 7 0,00 19,70 5p4 3P-5d" 23° 2-2 
627 ,393 4 0,00 19,76 5p4 3P-5d" 25° 2-1 

Xe IV, ground state 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d10 5s2 5 p 3 4sg12 

'-·A I I EH, eV I E8 , eVI Transition J 

1249,28 5,19 15,12 5p3 2P 0 -121929 3/2-3/z 
1217,26 2,17 12,36 5p3 2D 0 -99644 5/z- 3/2, 5/2 
1196,29 5,19 15,56 5p3 2P 0 -125475 3/2- 3/z, 5/z 
1157,46 1,64 12,36 5p3 2D 0 -99664 3/z-3/z, 5/z 
1118,42 2,17 13,26 5p3 2D 0 -106924 5/z-3/z, 5/z 
1097,16 5,19 16,49 5p3 2P 0 -133027 3/z-3/z 
1067,74 1,64 13,26 5pa 2D 0 -106924 3/z- 3/z, 5/z 
1065,04 3,48 15,12 5p3 2P 0 -121929 1/z- 3/z 
1041,81 1,64 13,55 5p3 2D 0 -109255 3/2-1/z 
1026,28 3,48 15,56 5p3 2P 0 -125475 1/2-3/2 
1003,37 0,00 12,36 5p3 48°-99664 3/z- 3/z, 5/z 
957,70 2,17 15,12 5p3 2D 0 -121929 5/z- 3/z 
952.46 3,48 16,49 5p3 2P 0 -133027 1/z-3/z 
935,24 0,00 13,26 5p3 48°-106924 3/z- 3/z, 5/2 

926,24 2,17 15,56 5p3 2D 0 -125475 5/z-3/z, 5/2 
920,29 1,64 15,12 5p3 2D 0 -121929 3/2-% 
915,29 0,00 13,55 5p3 48°-109255 3/2-1/z 
891,21 1,64 15,56 5p3 2D 0 -125475 3/z-3/z, 5/2 
865,69 2,17 16,49 5p3 2D 0 -133027 5/z-3/2 
851,29 2,17 16,73 5p3 2D 0 -134981 s;z-3/2, % 
840,46 2,17 16,92 5p3 2D 0 -136495 Sfz-3/z, 5/z 
835,01 1,64 16,49 5p3 2D 0 -133027 3/z-3/z 
821,60 1,64 16,73 5p3 2D 0 -134981 3/z-3/z, 5/z 
820,15 0,00 15,12 5p3 48°-121929 3/z- 3/z 
811 ,51 1,64 16,92 5p3 2D 0 -136495 3/z-3/z, 5/2 

796,97 0,00 15,56 5p3 48°-125475 3/2-3/z, 5/2 

783,73 2,17 17,99 5p3 2D 0 -145107 5/z-3/2 
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11., A I EH, eV EB' eV I Transition J 

758,50 1,64 17,99 5p3 2D 0-145107 a;2_a;2 
751,73 0,00 16,49 5p3 48°-133027 a;2_a;2 
740,85 0,00 16,73 5p3 48°-134981 3J2-3J2. 5j2 

732,63 0,00 16,92 5p348°-136495 a;2_a;2, 51 12 
689,15 0,00 17,99 5p3 48°-145107 3/2-% 
683,97 0,00 18,13 5p3 48°-146205 a;2-%.% 
672,57 0,00 18,43 5p3 48°-148684 a;2_a;2, 5fz 
647 ,12 0,00 19,16 5p3 48°-154532 a;2_1/2 

630,48 0,00 19,66 5p3 48°-158610 3/2-1/2 
626,40 0,00 19,79 5p3 48°-159643 3/2-3/2, 5/2 
619,44 0,00 20,01 5p3 48°-161435 a;2_1/2 
611,26 0,00 20,28 5p3 48°-163596 s;2_a;2 
602,43 0,00 20,58 5p348°-165995 a;2_a;2 

598,06 0,00 20,73 5p3 48°-167208 s;2_1/2 
587,78 0,00 21,09 5p3 48°-170132 3/2-3/2, 5/2 
586,54 0,00 21,14 5p3 48°-170491 3/2-3/2. 5/2 
577,30 0,00 21,48 5p3 48°-173221 s;2_a;2 
568,04 0,00 21,83 5p3 48°-176043 %-3/2, 5/2 
558,66 0,00 22,19 5p3 48°-179001 3/2-%. 6/2 

Note. No experimental data on the spectrum of Xe IV have yet been published. In the table we 
therefor give wavelengths calculated from energy levels [10]. 

Xe V, 

11., A 

682,56 

Xe VI, 

11., A 

880,04 
800,84 
599,84 

Xe VII, 

606 

11., A 

995,50 
723,71 
698,02 
566,04 
531 ,18 

I 

3 

I 

2 
2 
3 

I 

3 
3 

10 
2 
1 

I EH, eV I 

E 8 , eV I 
I 

EB' eV I 

Transition 

Transition 

Transition 

5s2 18-5p apo 
5p apo_5p2 ap 
5s2 18-5p lpo 

5p 3P 0 -5d 3D 
5p 3P 0 -5d 3D 

J 

J 

J 

0-1 
2-2 
0-1 
2-3 
1-2 



Xe VIII, 

A, A 

858,59 
740,44 
562,55 
517,00 

I 

3 
7 
2 
2 

EH' eV I E 8 , eV I Transition 

5s 2S-5p 2P 0 

5s 2S-5p 2P 0 

5p 2P0 -5d 2D 
5p 2P0-5d 2D 

Unclassified Lines of Xenon Belonging to Xe I or Xe II [ 11] 

A, A I A, A I 

1170,43 3 784,09 2 
1152,19 7 774,53 4 
1110,62 3 750,76 3 
1085,47 2 726,99 2 
959,22 2 718,89 3 
842,35 5 716,09 2 
839,73 2 690,40 1 
793,53 4 686,73 1 

J 

1J2-1J2 

1J2-3/2 

3J2-5J2 

1J2-% 

A, A I 

682,82 7 
680,58 2 
673,87 3 
665,09 4 
643,19 2 
640,36 2 
639,99 2 
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CESIUM, Z =55 

Cs I, ground state: 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d10 5s2 5p6 6s 28112 

Ionization potential 31406,45 cm-I; 3,894 eV 

7-.., A I EH, eV I E 8, eV I Transition J 

74250 10 3,35 3,52 5g 2G-6h 2H 0 7/2, 9/2-9/2, 11/2 
71930 13 3,01 3,19 8s 2S-8p 2P 0 1/2-1/2 
68070 15 3,01 3,20 8s 2S-8p 2P 0 1/2-3/2 
42202,3 4 2,72 3,01 7p 2P 0 -8s 2S 3/2-1/2 
39398,5 30 3,03 3,35 4t 2r-5g 2G 5/2, 7j2-7J2, s;2 

39180,1 10 2,70 3,01 7p 2po_8s 2S 1/2-1/2 
36127,7 20 1,45 1,80 6p 2P 0 -5d 2D 3f2-a;2 
34900 25 1,45 1,81 6p 2P 0-5d 2D %-5/2 
30952 22 2,30 2,70 7s 2S-7p 2P 0 1/2-1/2 
30102 30 1,38 1,80 6p 2P 0-5d 2D 1/2-3/2 
29308 3 2,30 2,72 7s 2S-7p 2P 0 1/2-3/2 
24373 9,5 2,72 3,23 7p 2P 0 -7d 2D 3/2-3/2 
24248 80 2,72 3,23 7p 2P 0 -7d 2D a;2_5/2 
23340 50 2,70 3,23 7p 21!'1-7d 2D 1/2-3/2 
23032 15 2,80 3,34 6d 2D-5j 2r 5/z- 5/2, 7/2 
22949 0,2 3,03 3,57 4/ 2r-9d 2D 5/2-3/2 
22909 0,6 3,03 3,57 4j 2r-9d 2D 5/2, 7 /z-5/2 
22810 10 2,80 3,34 6d 2D-5j 2r 3/2-5/2 
20140 6 2,72 3,34 7p 2po_9s 2S 3/2-1/2 
19809 1,3 2,80 3,43 6d 2D-9p 2P 0 a;2_1/2 

19800 1,7 2,80 3,43 6d 2D-9p 2P 0 5/2-3/2 
19624 0,2 2,80 3,43 6d 2D-9p 2P 0 a;2_3/2 
19430 3 2,70 3,34 7p 2po_9s 2S 1/2-1/2 
17549 4 2,80 3,51 6d 2D-6j 2F0 5/2-5/2. 7/2 
17417 4 2,80 3,51 6d 2fl-6j 2po 3/2-% 
17046,8 2,72 3,45 7p 2P 0 -8d 2D 3/2-3/2 
17015 9 2,72 3,45 7p 2P0 -8d 2D a;2_5/2 
16540 4 2,70 3,45 7p 2P0 -8d 2D 1/2-3/2 
14694,93 1000 1,45 2,30 6p 2P 0-7s 2S 3/2-1/2 
13939 5 2,30 3,19 7s 2S-8p 2P 0 1/2-1/2 

13779 12 2,30 3,20 7s 2S-8p 2P 0 1/2-3/z 
13758,83 36 1,80 2,70 5d 2D-7p 2P 0 3/2-1/2 
13602,57 36 1,81 2,72 5d 2D-7p 2P 0 %-3/2 
13588,31 290 1,38 2,30 6p 2P 0-7s 2S 1/2-1/2 
13424,32 30 1,80 2,72 5d 2D-7p 2P 0 3/2-3/2 

10985 1,5 2,30 3,43 7s 2S-9p 2P 0 1/2-1/2 
10930 7 2,30 3,43 7s 2S-9p 2P 0 1/z-3/2 
10123,6025 1200 1,81 3,03 5d 2fl-4/ 2po 5f2-' /2 
10123,415 200 1,81 3,03 5d 2D-4j 2F0 5/2-% 
10024,3595 1000 1,81 3,03 5d 2D-4j 2r 5J2-3/2 

9208,5382 200 1,45 2,80 6p 2 P 0 -6d 2D 3/2-312 
9172,3217 1000 1,45 2,80 6p 2P0 -6d 2D 3/2-5/2 
8943,483 2000 0,00 1,38 6s 2S-6p 2P 0 1/2-1/2 
8761,41.5 500 1,38 2,80 6p 2P0 -6d 2D 1/2-3/2 
8521,149 4000 0,00 1,45 6s 2S-6p 2P 0 1/2-3/2 

8079,0332 1000 1.81 3,34 5d 2D-5j 2F0 5/2-7/z 
8078,923 100 1 ,81 3,34 5d 2fl-5j 2po 5/2-5/2 
8053,35 100 1 ,81 3,35 5d 2D-5g 2G 5/z-7/2, 9/2 
8015,7235 200 1,80 3,34 5d 2D-5j 2r 3/2-5/2 
7990,68 100 1,80 3,35 5d 2D-5g 2G 3/2-7/2. 9/2 

7943,8820 800 1,45 3,01 6p 2P 0 -8s 2S 3/2-1/2 
7608,9032 500 1,38 3,01 6p 2P 0 -8s 2S 1/2-1/2 
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1>., A EH, eV I E 8 , eV Transition J 

7279,9570 500 1,81 3,51 5d 2D-6j 2F0 5/z-7 /z 
7279,895 100 1,81 3,51 5d 2D-6j 2F0 %-5/z 
7270,70 15 1,81 3,51 5d 2D-6g 2G 6/2-7/z, % 
7228,5356 500 1,80 3,51 5d 2D-6j 2F0 3/z-% 
7219,70 15 1,80 3,51 5d 2D-6g 2G 3/z-7/z, 9/z 
6983,4912 25 1,45 3,23 6p 2po_7d 21) 3/z-3/z 
6973,2966 500 1,45 3,23 6p 2po_7d 21) 3/z- 6/z 
6895,005 0,00 1,80 6s 2S-5d 2D 1/z-3/2 

6870,4552 200 1,81 3,61 5d 2D-7j 2F0 5/z-7 /z 
6870,419 2 1,81 3,61 5d 2D--7j 2F0 5/z-5/z 
6848,906 0,00 1,81 6s 2S-5d 2D 1/z-5/z 
6824,6520 200 1,80 3,61 5d 21J-7j 2F" 3/z-% 
6723,2943 500 1,38 3,23 6p 2P 0 -7d 2D 1/z-3/z 
6628,6605 35 1,81 3,68 5d 2D-8j 2F0 5/z-7/z 
6586,5096 500 1,45 3,34 6p zpo_9s zs 3/z-1/z 
6586,022 35 1,80 3,68 5d 2D-8j 2F0 3/z-5/z 
6472,6226 15 1,81 3,72 5d 2D-9j 2F0 5/z-7 /z 
6431,9693 15 1,80 3,72 5d 2D-9j 2F0 %-5/z 
6365,5235 2 1,81 3,76 5d 2D-10j 2F" 5/z-7 /z 
6354,5548 200 1,38 3,34 6p 2po_9s 2S 1/z-1/2 

6326,20.55 2 1,80 3,76 5d 2D-10j 2 F" 3/z-5/z 
6288,5975 2 1,81 3,78 5d 2D-11j 2F0 6/z-7/z 
6250,2206 2 1 ,80 3,78 5d 2D-11j 2F" 3/z-5/z 
6231,31 1 1,81 3,80 5d 2D-12j 2F0 5/z-7 /z 
6217,5986 15 1,45 3,45 6p 2po_8d 21) 3j2_3j2 
6213,0998 100 1,45 3,45 6p 2po_8d 21) 3/z-5/z 
6193,66 1,80 3,80 5d 2D-12j 2F" 3/z-5/z 
6187,54 1,81 3,81 5d 2D-13j 2F" Sfz-7/z 
6153,24 1,81 3,82 5d 2D-14j 2 F0 6/z-7 /z 
6150,38 1,80 3,81 5d 2D-13j 2 F" 3/2-5/z 
6116,52 1 ,80 3,82 5d 2D-14j 2F0 3/2-5/z 
6034,0895 35 1 ,45 3,51 6p 2P 0 -10s 2S 3/z-1/z 
6010,4905 50 1,38 3,45 6p 2po_8d 21) 1/z-3/2 

5847,64 1,45 3,57 6p 2po_9d 21) %-3/z 
5845,1410 30 1,45 3,57 lip 2po_9d 21) 3/2-5/z 
5838,8347 1,38 3,51 6p 2P 0 -10s 2S 1/z-1/z 
5745,7244 1,45 3,61 6p 2P 0 -i1S 2S 3/z-1/z 
5664,0183 15 1,38 3,57 fip 2po_9d 21) 1/z-3/z 
5636,67 1,45 3,65 6p 2P 0 -10d 2D 3/z-% 
5635,2123 10 1,45 3,65 6p 2P 0 -10d 2D 3/z-5/2 

5573,6740 1,45 3,68 6p 2 P 0 -12s 2S 3/z--1/z 
5568,4078 1,38 3,61 6p 2P 0-11s 2S 1/z-1/z 
5503,8524 1,45 3,71 6p 2 P 0 -11d 2D 3/z-3/z 

5502,8843 1,45 3,71 6p 2po_11d 21) 3/z-5/z 
5465,9443 5 1,38 3,65 6p 2P 0 -10d 2D 1/z-3/z 
5461 ,9231 1,45 3,72 6p 2P 0-13s 2S 3/z-1/z 
5414,28 1,45 3,74 6p 2P 0 -12d 2D 3/z-3/z 
5413,6145 1,45 3,74 6p 2P 0 -12d 2D 3/z-5/z 

5406,6672 1,38 3,68 6p 2P 0-12s 2S 1/z-1/z 
5350,8 1 ,4.5 3,77 6p 2po_1?.d 21) 3/z-3/z 
5350,3512 1 ,4.1 :1,77 6p 2P 0 -13d 2D 3fz-% 
5340.9418 1 ,38 3,71 6p 2P 0 -11d 2D 1/z-3/z 
5303,7766 1 ,45 3,79 6p 2P 0 -14d 2D 3/z-5/z 

5301 ,•Hl 1,38 3,72 6p 2P 0 -13s 2S 1/z-1 /z 
52.16,56?.3 1,38 3,74 6p 2P 0 -12d 2D 1/z-3/z 
5196, 7?.43 1,::18 3,77 fip 2 P 0 -13d 2D 1/z-3/z 
5152,6813 1,38 3,79 6p 2P 0-14d 2D 1/z-3/z 
4593,172 1000 0,00 2,70 6s 2S-7p 2P 0 1/z-1/z 
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"'· A I I EH, eV I E 8 , eV I Transition J 

4555,280 2000 0,00 2,72 6s 2S-7p 2P 0 1/2-% 
4425,726 0,00 2,80 6s 2S-6d 2D lf2-3f2 
4417,344 0,00 2,80 6s 2S-6d 2D 112-5/2 
3888,610 150 0,00 3,19 6s 2S-8p 2P 0 1/2-1/2 
3876,146 300 0,00 3,20 6s 2S-8p 2P 0 1/2-3/2 
3617,295 60 0,00 3,43 6s 2S-9p 2P 0 1/2-1/2 
3611,459 200 0,00 3,43 6s 2S-9p 2P 0 1j2-a;2 
3480,063 50 0,00 3,56 6s 2S-10p 2P 0 1f2-r;2 
3476,814 100 0,00 3,56 6s 2S-10p 2P0 1j2-a;2 
3399,983 30 0,00 3,64 6s 2S-11p 2P 0 1j2-1/2 

3397,969 60 0,00 3,65 6s 2S-11p 2P0 1/2-3/2 
3348,825 15 0,00 3,70 6s 2S-12p 2P 0 1J2-1J2 
3347,494 30 0,00 3,70 6s 2S-12p 2P0 1J2-3J2 
3314,059 5 0,00 3,74 6s 2S-13p 2P 0 1J2-1J2 
3313,124 10 0,00 3,74 6s 2S-13p 2P 0 1J2-3J2 
3289,290 2 0,00 3,77 6s 2S-14p 2P 0 1J2-lj2 
3288,605 4 0,00 3,77 6s 2S-14p 2P 0 1/2-3/2 
3270,980 1 0,00 3,79 6s 2S-15p 2P 0 1/2-1/2 
3270,477 2 0,00 3,79 6s 2S-15p 2P 0 1J2-% 
3183,132 0,00 3,89 Limit of series 

Cs II, ground state: 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4.p6 4.d10 5s2 5p61S 0 

Ionization potential 202 263 cm-t; 25,076 eV 

"'· A I I EH, eV I E 8 , eV I Transition J 

6955,519 20 14,10 15,88 5d [21/21°-6p [21/21 3-2 
6536,440 15 13,98 15,88 5d [21/21°-6p [21/21 2-2 
6506,254 5 17,77 19,68 6p P/21-158717° 1-2 
6495,528 15 14,10 16,01 5d [21/21°-6p [21/21 3-3 
6419,541 10 13,75 15.68 5d !fl/21°-6p P/21 1-1 
6128,619 20 13,98 16,01 5d [21/21°-6p [21/21 2-3 
6076,738 2 16,51 18,55 6p P/21-6d P/21° 0-1 
5925,651 60 13,91 16,01 5d [31/2) 0-6p [21/21 4-3 
5863,701 5 14,10 16,21 5d [21/21°-6p [11/21 3-2 
5831 ,159 60 13,75 15,88 5d [fl/21°-6p [21/21 1-2 

5814,181 25 13,98 16,12 5d [21/2] 0-6p [11/21 2-1 
5579,033 2 15,33 17,55 5d' [fl/21°-6p' [11/21 1-1 
5563,019 125 13,98 16,21 5d [21/2) 0-6p !11/21 2-2 
5419.,687 60 16,21 18,50 6p [11/21-7s [11/21° 2-2 
5407,35 2 

5370,979 80 13,38 15,68 6s [11/21°-6p [1/21 1-1 
5358,53 500 17,92 20,23 6p' PI2J-1s' P/21° 0-1 
5349,16 25 15,23 17,55 6s' P/2] 0-6p' [fl/21 1-1 
.5306,609 25 16,21 18,55 6p [fl/21-6d P/21° 2-1 
5274,044 40 13,34 15,68 5d P/2l 0-6p P/21 0-1 

5263,21 2 17,78 20,13 6p' [11/2]-162388° 2-3 
5249,373 80 13,75 16,12 5d [11/21°-6p [11/2] 1-1 
5227,002 200 13,31 15,68 6s [fl/2] 0-6p fl/21 2-1 
5209,62 15 -
5096,604 40 16,12 18,55 6p Wl21-6d P/21° 1-1 

5081,77 10 17,77 20,21 6p' P/2]-7s' [I/2]0 1-0 
5080,10 5 
5070,684 2 15,33 17,77 5d' [fl/21°-6p' [I/2] i-1 
5059,866 25 1.5 ,33 17,78 5d' [fl/2]0 -6p' [11/21 1-2 
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A., A I I EH, eV I E ~ eV J 

B I Transition J 

5052,696 25 13,43 15,88 5d [fl/z) 0-6p [21/zl 2-2 
5043,800 80 13,75 16,21 5d [fl/2] 0 -6p [1lf2] 1-2 
5041,828 5 17,77 20,23 6p' [lj2]-7s' [liz]' 1-1 
5012,979 5 17,92 20,39 6p' [1/2]-164465° 0-1 
4972,593 25 16,01 18,50 6p [21/z)-7s [il/zl 0 3-2 
4952,835 30 13,38 15,88 6s [11/z) 0-6p [21/zl 1-2 
4943,01 10 
4925,744 5 13,17 15,68 5d P/z) 0-6p [1/zl 1-1 
4879,95 2 15,23 17,77 6s' P/zl 0-6p' [1/zl 1-1 
4870,024 30 15,23 17,78 6s' [1/z) 0-6p' [il/zl 1-2 
4830,161 30 13,31 15,88 6s [fl/z] 0-6p [21/zl 2-2 
4806,924 5 17,55 20,13 6p' [fl/z)-162352° 1-0 
4786,363 15 15,33 17,92 5d' [il/z] 0-6p' P/zl 1-0 
4763,616 25 
4749,132 10 17,78 20,39 6p' [il/z)-164444° 2-2 
4744,60 5 17,78 20,39 6p' [fl/2 )-164465° 2-1 
4739,665 20 17,77 20,39 6p' P/2 )-164444° 1-2 
4732,975 20 15,88 18,50 6p [21/zl-7s [il/z) 0 2-2 
4726,684 5 14,93 17,55 5d' [21/z] 0-6p' [fl/z) 2-1 
4701,793 25 17,78 20,41 6p' [11/2 ]-164656° 2-1 
4695,610 10 17,92 20,56 6p' P/2 ]-165813° 0-1 
4692,482 5 17,77 20,41 6p' [1/2 )-164656° 1-1 
4670,280 20 16,21 18,86 6p [il/z]-6d [11/z) 0 2-1 
4656,538 12 17,55 20,21 6p' [11/z]-7s' [1/z) 0 1-0 
4646,508 25 15,88 18,55 6p [21/z)-6d [1/2 ) 0 2-1 
4640,333 5 
4623,091 20 17,55 20,23 6p' [fl/z)-7s' P/z) 0 1-1 
4620,59 10 
4616,13 15 15,23 17,92 6s' P/z) 0 -6p' P/z) 1-0 
4609,99 10 13,43 16,12 5d [11/z) 0-6p [fl/zl 2-1 
4603,755 60 13,31 16,01 6s [fl/z) 0-6p [21/zl 2-3 
4597 ,673 10 -
4571,786 15 13,17 15,88 5d P/z) 0 -6p [21/z) 1-2 
4566,983 15 14,84 17,55 5d' [il/z] 0-6p' [fl/zl 2-1 
4538,942 30 16,21 18,94 6p [11/z]-6d [11/2 ] 0 2-2 
4526,725 35 13,38 16,12 6s [il/z) 0-6p [11/zl 1-1 
4525,59 2 
4522,846 15 
4515,495 10 13,14 15,88 5d [31/z) 0-6p [21/zl 3-2 
4506,834 10 16,12 18,86 6p lfllz)-6d [fl/z) 0 1-1 
4506,705 15 
4501,525 35 13,75 16,51 5d [1l.lz] 0 -6p P/zl 1-0 
4493,660 10 
4459,185 15 17,78 20,56 6p' [ fl/z]-165813° 2-1 
4457,680 15 13,34 16,12 5d P/z] 0 -6p [11/zl 0-1 

4453,44 15 17,78 20,56 6p' [11/2 ]-165843° 2-1 
4450,785 2 13,43 16,21 5d [11/z] 0-6p [il/z) 2-2 
4444,004 10 0 

4436,06 2 16,21 19,00 6p [11/z)-6d [21/z) 0 ? 2-2 
4435,708 20 

4424,046 10 13,31 16,12 6s [11/z] 0-6p [11/zl 2-1 
4410,208 20 
4405,253 35 15,68 18,50 6p P/z]-7s [11/z) 0 1-2 
4403,8.')4 20 
4399,495 20 17,78 20,59 6p' [11/2 )-166117° 2-3 

4396,909 15 17,78 20,60 6p' [11/2 ]-166131° 2-2 
4388,764 10 17,77 20,60 6p' P/2 )-166131 ° 1-2 
4386,566 2 t6,21 19,04 6p [11/z)-6d [21/z] 0 ? 2-3 
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~.A. I EH, eV I E 8 , eV I Transition J 

4384,428 25 16,12 18,94 6p [11/21-6d [il/z1° 1-2 
4373,018 30 13,38 16,21 6s [11/2) 0 -6p [11/21 1-2 
4363,69 2 17,55 20,39 6p' [11/21-164465° 1-1 
4363,275 50 16,21 19,05 6p [11/2]-6d [31/z1°? 2-3 
4356,575 2 14,93 17,77 5d' [21/2] 0-6p' [1/z1 2-1 
4348,620 2 14,93 17,78 5d' [21/2) 0 -6p' [11/21 2-2 
4330,239 20 15,68 18,55 6p Pl21-6d l1/21o 1-1 
4327,580 10 17,55 20,41 6p' [11/z)-164656° 1-1 
4316,992 2 13,14 16,01 5d [3l/2J 0 -6p (21/21 3-3 
4307 ,942 8 17,78 20,65 6p' [11/2 )-166600° 2-3 
4306,48 10 
4300,636 30 16,51 19,39 6p [1/ 21-156399° 0-1 
4292,008 12 17,78 20,66 6p' [11/2 ]-166687° 2-2 
4288,350 35 16,12 19,00 6p WI2J-6d r2112n 1-2 
4284,229 2 17,77 20,66 6p' P/2 1-166687° 1-2 
4277,100 50 13,31 16,21 6s [11/z) 0-6p [11/2) 2-2 
4271,84 10 

4241,973 10 17,78 20,70 6p' [11/2 )-166961° 2-2 
4234,408 20 17,77 20,70 6p' [1/2 1-166961 ° 1-2 
4232,188 25 17,78 20,70 6p' [11/ 2 ]-167015° 2-3 
4227,28 5 
4221 ,119 15 16,01 18,94 6p [21/z1-6d [11/z1° 3-2 
4220,571 2 14,84 17,77 5d' [11/z1°-6p' P/zl 2-1 
4213,129 30 14,84 17,78 5d' [1l/z1°-6p' [il/2J 2-2 
4193,198 8 
4186,249 5 
4158,610 18 17,78 20,76 6p' [11/21-167434° 2-1 
4151,267 20 17,77 20,76 6p' P/21-167434° 1-1 
4132,003 10 16,01 19,00 6p [21/z]-6d [21/2) 0 ? 3-2 
4121,210 15 17,55 20,56 6p' [11/2)-165813° 1-1 
4119,288 8 
4108,232 5 
4102,01 1 
4073,364 8 13,17 16,21 5d Pf21°-6p [fl/zJ 1-2 
4068,773 30 16,01 19,05 6p [21/z J-6d [31/2 ) 0 ? 3-3 
4067,958 30 17,55 20;60 6p' [fl/21-166131° 1-2 
4053,956 15 17,92 20,97 6p' [1/21-169183° 0-1 
4047,184 20 15,88 18,94 6p [21/z]-6d [fl/z1° 2-2 
4028,43 2 13,14 16,21 5d [31/21°-6p [1 1/zl 3-2 
3993,863 4 
3978,000 10 17,55 20,66 6p' [fl/z]-166687° 1-2 
3967,212 4 
3965,187 25 15,88 19,00 6p [21/z1-6d [21/21°? 2-2 
3959,495 20 13,38 16,51 6s [fl/z] 0-6p P/z1 1-0 
3925,583 25 15,88 19,04 6p [21 /z]-6d [21/z 1°? 2-3 
3906,933 20 15,88 19,05 6p [21/ 2 ]-6d [31/ 21°? 2-3 
3900,09 4 16,21 19,39 6p [11/ 2 ]-156399° 2-1 
3896,978 7 15,68 18,86 6p [1/2]-6d [11/2] 0 1-1 
3870,164 4 17,77 20,97 6p' [1/2]-169183° 1-1 
3848,27 2 
3805,412 2 
3805,096 25 15,68 18,94 6p P/2J-6d [11/z] 0 1-2 
3785,424 20 16,12 19,39 6p [11/zl-156399° 1-1 
3751,402 4 
3734,337 10 
3732,539 4 15,68 19,00 6p [1/z1-6d [21/z] 0 ? 1-2 
3699,20 10 
3687,64 4 17,78 21,14 6p' [11/2 ]-170504° 2-2 
3680,101 4 17,55 20,92 6p' [11/21-168721 ° 1-0 
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"-• A I I EH, eV I E 8, eV I Transition J 

3651,073 4 
3630,620 2 
3618,549 2 17,55 20,97 6p' [P/2 ]-169183° 1-1 
3576,570 2 16,21 19,68 6p [11/z )-158717° 2-2 
3566,11 2 17,55 21,02 6p' [fl/2 ]-169588° 1-2 
3565,111 10 
3559,68 10 
3531,376 4 15,88 19,39 6p [21/ 2 )-156399° 2-1 
3475,973 2 13,98 17,55 5d [21/z) 0-6p' [11/zl 2-1 
3459,185 15 -
3429,49 3 17,78 21,39 6p' [11/2 )-172544° 2-3 
3396,60 2 17,78 21,43 6p' [11/ 2 )-172826° 2-3 
3376,261 2 16,01 19,68 6p [21/ 2 )-158717° 3-2 
3368,555 30 14,10 17,78 5d [21/z] 0 -6p' [11/zl 3-2 
3345,00 2 17,77 21,48 6p' P/2 ]-173244° 1-0 
3329,428 10 16,51 20,23 6p [1/;d-7s' P/z] 0 0-1 
3271,626 20 13,98 17,77 5d [21/:d 0-6p' (1/z} 2-1 
3267,135 30 13,98 17' '78 5d [21/z] 0-6p' [11/zl 2-2 
3265,924 30 13,75 17,55 5d (11/z) 0-6p' [11/zl 1-1 
3263,982 5 15,88 19,68 6p [21/ 2 ]-158717° 2-2 
3180,94 10 17,92 21 ,81 6p' [1/ 2 ]-175951° 0-1 
3173,355 5 16,51 20,41 6p [1/ 2 ]-164656° 0-1 
3161,333 2 16,21 20,13 6p [11/ 2 ]-162388° 2-3 
3154,75 4 17,55 21 ,4.8 6p' [11/ 2 )-173244° 1-0 
3095,86 6 17,55 21,55 6p' [fl/2 1-173837° 1-1 
3092,31 10 15,33 19,34 5a' [fl/z] 0 -7p P/zl 1-1 
3089,053 5 16,12 20,13 6p [11/ 2 )-162352° 1-0 
3084,875 5 13,75 17,77 5d [11/z] 0-6p' P/zl 1-1 
3080,874 6 13,75 17,78 5d [fl/z] 0 -6p' [11/zl 1-2 
3078,07 6 15,33 19,35 5d'[ 11/z) 0-7p [21/zl 1-2 
3066,60 10 17,77 21 ,81 6p' P/2 ]-175951° 1-1 
3060,976 5 16,51 20,56 6p P/2 ]-165813° 0-1 
3020,37 4 15,23 19,34 6s' P/z) 0-7p P/:d 1-1 
3012,041 8 16,12 20,23 6p [1 1/z]-7s' P/z] 0 1-1 
3006,75 15,23 19,35 6s' P/z) 0-7p [21/zl 1-2 
3001,271 10 
2990,85 2 15,33 19,47 5d' [fl/z] 0-7p [11/z) 1-1 
2977,258 3 13,75 17,92 5d [1 1/z] 0-6p' P/zl 1-0 
2970,851 5 13,38 17,55 6s [11/zjD-6p' [11/zl 1-f. 
2968,383 5 16,21 20,39 6p [11/ 2 ]-164444° 2-2 
2949,800 5 { 17,77 21,97 6p' [1/z)-10s [1l/z] 0 1-1 

15,23 19,43 6s' P/z)0 -7p 111/zl 1-2 
2942,25 8 
2940,953 20 13,34 17,55 5d P/z] 0-6p' [11/zl 0-1 
2931,09 20 15,33 19,56 5d' [1 1/z) 0-7p P/zl 1-0 
2926,274 '1 13,31 17,55 6s [11/z] 0-6p' [fl/z] 2-1 
2914,652 8 15,88 20,13 6p [21/ 2 ]-162388° 2-3 
2899,75 8 16,12 20,39 6p [11/ 2 ]-164465° 1-1 
2883,745 5 16,12 20,41 6p [11/ 2 ]-164656° 1-1 
2881,19 15 15,17 19,47 6s' P/z] 0-7p [11/zl 0-1 
2866,37 8 15,23 19,56 6s' P/z) 0-7p P/z] 1-0 
2852,415 8 13,43 17,77 5d [11/z] 0-6p' fl/zl 2-1 
2848,955 3 13,43 17,78 5d [11/z) 0-6p' [fl/z] 2-2 
2847,655 1 
2847,24 3 19,05 23,40 6d [31/z] 0 ?-188791 3-2 
2846,193 10 
2837,28 00 19,04 23,40 6d [21/ 2 ] 0 ?-188791 3-2 
2829,423 5 13,17 17,55 5d P/z] 0-6p' [11/z) 1-1 
2829,045 5 16,01 20,39 6p [21/ 2 ]-164444° 3-2 
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,_,A I En, eV I E 8 , eV I Transition J 

2827 ,91 00 16,21 20,59 6p [1 1/ 2 ]-166117° 2-3 
2826,802 1 16,21 20,60 6p [F/2 ]-166131 ° 2-2 
2820,268 5 13,38 17,77 6s [1 1/z] 0-6p' [1/zl 1-1 
2816,943 20 19,00 23,40 6d [21/z ]0 ?-188791 2-2 
2799,41 10 14,93 19,35 5d' [21 lz] 0-7 p [21 /z] 2-2 
2794,50 10 
2793,316 5 13,34 17,77 5d P/zl 0 -6p' P/z] 0-1 
2789,797 10 16,21 20,65 6p [11/2 ]-166600° 2-3 
2788,24 10 16,12 20,56 6p [fl/2 ]-165843° 1-1 
2784.666 3 
2780,065 3 13,31 17,77 6s [F!z] 0 -6p' fl/z] 2-1 
2776,99 15 18,94 23,40 6d [fl/z] 0 -188791 2-2 
2766,095 5 16,12 20,60 6p [ 11/ 2 ]-16()131 ° 1-2 
2761 ,97 8 16,21 20,70 6p [F/2 ]-16()961° 2-2 
2757,81 7 16,21 20,70 6p [1 1/ 2 ]-167015° 2-3 
2749,839 8 14,93 19,43 5d' [21/z] 0 -7p (11/z] 2-2 
2748,23 15 15,88 20,39 6p [21/ 2 ]-164465° 2-1 
2740,73 15 
2733,879 5 15,88 20,41 6p [21 / 2 ]-164656° 2-1 
2730,065 5 18,86 23,40 6d [11/z) 0 -18879t 1-2 
2726,802 1 15,68 20,23 6p P/z]-7s' PlzF 1-1 
2726,30 0 16,21 20,76 6p [1 1/ 2 ]-167434° 2-1 
2724,21 10 16,12 20,66 6p [1 1/ 2 ]-166687° 1-2 
2717,86 1 16,01 20,57 6p [21/ 2 ]-165890° 3-2 
2703,95 3 16,12 20,70 6p [1 1/ 2 ]-166961 ° 1-2 
2701,19 4 16,01 20,59 6p [21/z]-166117° 3-3 
2689,412 5 13,17 17,78 5d P/z) 0 -6p' [fl/z] 1-2 
2686,60 10 16,51 21,12 6p [I/2 ]-170363° 0-1 
2673,24 6 14,84 19,47 5d' [11/z) 9-7p [1 1/zl 2-1 
2671,17 4 19,05 23,69 6d [31/z) 0 ?-191103 3-3 

2669,792 10 { 19,04 23,68 6d [21/z] 0 ?-191002 3-2 
16,12 20,76 6p [Jl/2 ]-167434° 1-1 

2666,358 1 16,01 20,65 6p [21/ 2 ]-166600° 3-3 
2662,62 1 19,04 23,69 6d [21 /z] 0 ?-191103 3-3 
2660,24 5 16,01 20,66 6p [21/ 2 ]-1666879 3-2 
2651 '71 12 19,00 23,68 6d [21/ 2 ] 0 ?-191002 2-2 
2648,07 10 15,88 20,56 6p [21/ 2 ]-165843° 2-1 
2644,69 5 r 19,00 23,69 6d [21/zn-191103 2-3 

\ 15,88 20,57 6p [21/ 2 ]-165890° 2-2 
2640,92 3 16,01 20,70 6p [21/ 2 ]-166961 ° 3-2 
2637,14 8 16,01 20,70 6p [21/ 2 ]-167015° 3-3 
2635,882 1 15,68 20,39 6p P/2 ]-164444° 1-2 
2628,86 2 15,88 20,59 6p [21/ 2 ]-166117° 2-3 
2627,952 5 15,88 20,60 6p [21/ 2 ]-166131 ° 2-2 
2616,27 10 18,94 23,68 6d [11 /z] 0 -191002 2-2 
2610,140 1 13,17 17,92 5d Plz] 0-6p' P/zl 1-0 
2609,44 15 18,94 23,69 6d f11/z] 0 -191103 2-3 
2595,886 3 15,88 20,65 6p [21/ 2 ]-166600° 2-3 
2590,09 10 15,88 20,66 6p [21/z]-166687 9 2-2 
2581,05 0 16,12 20,92 6p [fl/z]-168721° 1-0 
2576,74 10 19,05 23,86 6d [31/z] 0 ?-192475 3-2 
2575,07 3 16,21 21 ,02 6p [i1/2 ]-169588° 2-2 
2574,54 10 18,86 23,68 6d [Jl/z] 0 -191002 1-2 
2573,03 30 19,05 23,87 6d [31/z] 0 ?-192530 3-3 
2571,79 2 15,88 20,70 6p [21/ 2 ]-166961 9 2-2 
2568,69 15 19,04 23,86 6d [21 / 2 ] 0 ?-192475 3-2 
2568,17 10 15,88 20,70 6p [21/ 2 ]-167015° 2-3 
2565,02 1 19,04 23,87 6d [21/z] 0 ?-192530 3-3 
2552,00 2 19,00 23,86 6d [21/ 2 )0?-192475 2-2 

614 



)., A I I EH, eV I EB, eV I Transition J 

2551,17 10 18,55 23,40 6d P/2] 0 -188791 1-2 
2550,65 7 16,12 20,97 6p [fl/2]-169183° 1-1 
2548,43 2 19,00 23,87 6d [21/2] 0 ?-192530 2-3 
2542,18 1 15,68 20,56 6p (1/2)-165843° 1-1 
2540,83 3 15,88 20,76 6p [21/2]-167434° 2-1 
2539,174 5 
2539,08 10 19,00 23,89 6d [21/2) 0 ?-192675 2-1 
2524,64 0 16,21 21,12 6p [fl/2 J-170363° 2-1 
2523,66 4 15,68 20,60 6p [I/2 l-166131 ° 1-2 
2519,17 00 18,94 23,86 6d [11/2] 0 -192475 2-2 

2515,72 10 { 18,94 23,87 6d [fl/z] 0 -192530 2-3 
16,21 21,14 6p [11/2]-170504° 2-2 

2506,53 1 18,94 23,89 6d [il/2] 0 -192675 2-1 
2488,74 1 15,68 20,66 6p [1/2]-166687° 1-2 
2480,41 6 18,86 23,86 6d [11/2] 0 -192475 1-2 
2476,07 10 16,12 21,12 6p [11/21-170363° 1-1 
2471,88 1 15,68 20,70 6p (1/2}-166961° 1-2 
2469,58 0 16,01 21,02 6p [21/2 1-169588° 3-2 
2468,12 3 18,86 23,89 6d [fl/2]0-192675 1-1 
2457,32 1 16,51 21,55 6p (1/2}-173837° 0-1 
2443,24 5 15,68 20,76 6p P/21-167434° 1-1 
2432,71 5 15,88 20,97 6p [21/2 1-169183° 2-1 
2414,89 8 { 18,55 23,68 6d [1/21°-191002 1-2 

16,01 21,14 6p [21/2 j-170504 ° 3-2 
2408,96 0 15,88 21 ,02 6p [21/2]-169588° 2-2 
2392,86 15 16,21 21,39 6p [11/21-172544° 2-3 
2376,80 0 16,21 21,43 6p [fl/2]-172826° 2-3 
2368,75 0 15,68 20,92 6p [1/ 21-168721° 1-0 
2364,81 10 15,88 21,12 6p [21/21-170363° 2-1 
2357 ,85 5 14,10 19,35 5d [21/2] 0-7p [21/zl 3-2 

2356,95 0 15,88 21,14 6p [21/21-170504° 2-2 
2354,44 10 15,33 20,59 5d' [fl/2] 0 -7p' (fl/2] 1-1 
2343,13 8 15,68 20,97 6p [I/2]-169183° 1-1 

2335,90 00 { 16,51 21 ,81 6p P/21-175951° 0-1 
14,10 19,40 5d [21/zl 0-7p [21/zl 3-3 

{ 18,55 23,89 6d [I/2] 0 -192675 1-1 
2321 ,07 10 15,68 21,02 6p [1/2]-169588° 1-2 

16,21 21 ,55 6p [11/2]-173837° 2-1 
2315,68 6 13,98 19,34 5d [21/2 l0-7p P/2J 2-1 
2312,47 0 15,23 20,59 6s' [1 /2] 0 -7p' [11/2] 1-1 
2311 ,16 0 16,12 21,48 6p [1 1/2]-173244° 1-0 
2307,71 5 13,98 19,35 5d [21/2] 0 -7p [21/z1 2-2 

2286,68 5 { 16,01 21,43 6p [21/ 2 ]-172826° 3-3 
13,98 19,40 5d [21/2r-7p [21/zl 2-3 

2281,50 00 15,33 20,76 5d' [11/2r-1p' P/2l 1-1 
2280,02 2 15,68 21,12 6p [1/zl-170363° 1-1 
2279,96 2 16,12 21,55 6p [fl/2]-173837° 1-1 
2273,98 0 13,98 19,43 5d [21/z] 0-7p [11/2] 2-2 
2273,83 20 19,05 24,50 6d [31/21°?-197642 3-3 

2272,76 0 15,68 21,14 6p [1/z1-170504° 1-2 
2267,61 20 19,04 24,50 6d [21/21°?-197642 3-3 
2267 ,29 3 16,51 21 ,97 6p [1/2]-iOs [il/2J" 0-1 
2258,35 5 13,98 19,47 5d [21/2] 0 -7p [11/2] 2-1 
2257,82 12 13,91 19,40 5d [31/z] 0-7p [21/z] 4-3 

2254,58 15 19,00 24,50· 6d [21/z] 0 ?-197642 2-3 
2248,80 0 15,88 21,39 6p (21 /2]-172544° 2-3 
2242,05 2 15,23 20,76 6s' P/2] 0 -7p' [1/21 1-1 
2234,57 0 15,88 21,43 6p [21/21-172826° 2-3 
2228,88 10 18,94 24,50 6d [il/2] 0 -197642 2-3 
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).., A I I I EH, eV I E 8, eV I Transition J 

2227 ,01 00 15,33 20,89 5d' [11/z] 0-7p' [fl/z] 1-2 
2220,51 9 13,75 19,34 5d [fl/z] 0-7p (1/zl 1-1 
2217,91 3 15,17 20,76 6s' P/z] 0-7p' P/zl 0-1 
2213,15 5 13,75 19,35 5d [11/z] 0-7p [21/zl 1-2 
2212,40 0 16,21 21,81 6p [fl/2]-175951° 2-1 
2189,47 10 15,23 20,89 6s' P/z] 0-7p' [fl/zl 1-2 
2187 ,87 3 14,93 20,59 5d' [21/z] 0-7p' [fl/zl 2-1 
2182,14 5 13,75 19,43 5d [11/z] 0-7p [11/zl 1-2 
2179,60 10 
2177,61 3 
2167,70 3 13,75 19,47 5d [11/z] 0-7p (11/zl 1-1 
2153,06 0 14,84 20,59 5d' [fl/z] 0-7p' [11/z] 2-1 
2146,75 10 
2139,48 2 15,68 21,48 6p P/z]-173244° 1-0 
2136,17 3 13,75 19,56 5d [1 1/z] 0~7p fl/zl 1-0 
2133,77 0 19,04 24,84 6d [21/2 ] 0 ?-200406 3-3 
2124,80 0 14,93 20,76 5d' [21/z] 0-7p' fl/z] 2-1 
2122,27 1 19,00 24,84 6d [21/2 ] 0?-200406 2-3 
2115,55 0 16,12 21,97 6p [fl/z]-10s [fl/z] 0 1-1 
2112,65 5 15,68 21,55 6p [1/2 ]-173837° 1-1 
2099,50 4 18,94 24,84 6d [11/z] 0 -200406 2-3 
2097,52 0 13,43 19,34 5d [fl/z] 0-7p P/zl 2-1 
2091,97 8 14,84 20,76 5d' [fl/2] 0-7p' P/zl 2-1 
2088,71 8 15,88 21,81 6p [21/2 ]-175951° 2-1 
2080,05 8 13,38 19,34 6s [fl/2] 0-7p [1/zl 1-1 

2077,43 8 14,93 20,89 5d' [21/2] 0-7p' [11/zl 2-2 
2073,60 1 13,43 19,40 5d [11/z] 0-7p [21/zl 2-3 
2063,13 00 13,43 19,43 5d [11/z) 0 -7p [11/z] 2-2 
2058,10 3 13,31 19,34 6s [fl/z) 0-7p P/z] 2-1 
2051 ,75 0 13,31 19,35 6s [11/z] 0-7p [21/z] 2-2 

2046,25 00 13,38 19,43 6s [11/z) 0 -7p [11/z] 1-2 
2046,00 00 14,84 20,89 5d' [il/2] 0-7p' [11/zl 2-2 
2035,15 7 13,31 19,40 6s [11/z] 0 -7p [21/zl 2-3 
2033,78 0 15,88 21,97 6p [21/z)-10s [fl/z) 0 2-1 
2025,05 5 13,31 19,43 6s [fl/z) 0-7p [11/zl 2-2 

2022,29 0 15,68 21 ,81 6p P/z]-175951° 1-1 
2005,83 00 13,38 19,56 6s [11/z] 0-7p [1/zl 1-0 
1971,57 3 15,68 21,97 6p P/z)-10s [11/z] 0 1-1 
1968,21 2 13,14 19,43 5d [31/z) 0-7p [fllzl 3-2 
1966,91 2 13,17 19,47 5d P/z) 0-7p [11/z] 1-1 

1501,3 5 
1191 ,55 8 14,10 24,50 5d [21/z) 0-197642 3-3 
1178,65 10 13,98 24,50 5d [21/z) 0-197642 2-3 
926,75 20 0,00 13,38 5p61S-6s [11/z] 0 0-1 
901,34 20 0,00 13,75 5p61S-5d [11/z) 0 0-1 

813,85 20 0,00 15,23 5p61S-6s' P/z) 0 0-1 
808,77 20 0,00 15,33 5p61S-5d' [11/z) 0 0-1 
668,43 12 0,00 18,55 5p6 1S-6d [1/z] 0 0-1 
657,15 5 0,00 18,86 5p61S-6d [11/2]o 0-1 
639,42 12 0,00 19,39 5p6 18-156399° 0-1 

612,82 7 0,00 20,23 5p61 S-1s' P/2)0 0-1 
607,98 1 0,00 20,39 5p6 18-164465° 0-1 
607,31 3 0,00 20,41 5p8 18-164656° 0-1 
602,95 1 0,00 20,56 5p81S-16.'5843° 0-1 
591,08 3 .0,00 20,97 5p6 18-169183" 0-1 

575,34 1 0,00 21,55 5p81S-173837° 0-1 
564,2~ 3 0,00 21,97 5p81S-10s [fl/z] 0 0-1 
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Cs III, ground state 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d1o 5s2 5p6 2 PX12 

Ionization potential 279000 cm-1 *; 34,6 eV* 

11., A I I EH, eV I EB, eV Transition J 

877 ,9 7 1,72 15,84 5p5 2po_5p6 2S 1/z-1/z 
817,9 1 1,72 16,88 5p5 2P 0-136146 1/z--
802,8 00 1,72 17,16 5p5 2P 0-138453 1/z--
782,6 3 0,00 15,84 5p5 2po-5p6 2S 3/z-1/z 
758,9 1 1,72 18,06 5p5 2P 0-145655 1/z--
734,5 1 0,00 16,88 5p5 2P 0-136146 Sfz- -' 
722,2 2 0,00 17,16 5p5 2P 0 -138453 3/z--
708,4 1 1,72 19,22 5p5 2P 0-155040 1/z--
686,5 0 0,00 18,06 5p5 2P 0-145655 Sfz--
649,4 0 1,72 20,81 5p5 2P 0-167872 1/z--

645,0 4 0,00 19,22 5p5 2P 0 -155040 3/z--

595,7 2 { 0,00 20,81 5p5 2P 0 -167872 Sfz--
1,72 22,53 5p5 2P 0-181758 1/z--

592,9 0 1,72 22,63 5p5 2P 0-182546 1/z--
571 ,7 1 1,72 23,40 5p5 2P 0-188794 1/z--
550,2 2 0,00 22,53 5p5 2P 0-181758 3/z--
547,8 2 0,00 22,63 5p5 2P 0-182546 3/z--
529,7 0 0,00 23,40 5p5 2P 0-188794 3/z--

*Calculated data, see [17]. 

Unclassified Lines of Cesium Belonging to Cs II orCs III [11, 12, 14, 16] 

11., A I 11., A I 11., A I 

69310 Cs I? 15 4864,24 10 4447 ,649 10 
7248,99 2 4851 ,583 8 4440,26 15 
7229,01 35 4835,03 15 4397 ,994 10 
7205,99 2 4825,42 10 4368,77 10 
7188,32 2 ~804,61 10 4367 ,66 10 
7160,88 2 4768,41 10 4359,02 10 
7149,554 10 4758,92 10 4335,411 8 
7130,532 5 4757 ,87 10 4326,315 10 
7121 ,18 2 4733,06 20 4312,778 10 
7085,72 2 4728,18 10 4297 ,514 10 
6979,681 15 4716,19 10 4282,59 10 
6892,42 2 4674,89 10 4281 ,31 10 
6825,22 15 4651 ,1 10 4272,87 10 
6724,476 15 4616,28 15 4268,89 10 
6646,564 15 4616,01 10 4264,675 50 

6386,94 25 4610,505 10 4219,516 5 
5984,393 15 4599,22 15 4173,533 15 
5566,7 40 4572,611 10 4163,243 15 
5507,174 15 4543,71 10 4081 ,471 10 
5402,793 40 4534,64 10 4043,422 20 

5349,31 15 4532,500 10 4039,841 50 
5348,95 25 4531,45 15 4035,83 15 
5209,44 15 4522,36 15 4025,67 10 
5081 ,773 15 4496,758 15 4023,582 10 
5001 ,641 2 4469,09 2 4014,99 10 
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A., A I A., A I A., A I 

4010,54 10 3450,36 6 3130,7 4 
4006 ,772 10 3443,88 4 3129,1 4 
4006,537 30 3430,4 4 3125,3 4 
4001 ,682 20 3418,11 6 3118,35 4 
3974,239 6 3411,313 10 3112,18 4 
3955,923 10 3406,626 10 3109,3 4 
3929,46 2 3397,187 6 3097 ,38 10 
3921,69 4 3393,25 3 3094,82 4 
3913,37 2 3389,15 6 3091 ,6 4 
3904,806 4 3379,0 6 3088,9 4 
3900,82 4 3364,52 4 3072,7 4 
3893,09 4 3358,8 4 3069,73 4 
3892,206 4 3357,687 6 3067,8 4 
3864,367 4 3353,88 4 3067 ,2 4 
3864,249 6 3349,445 10 3063,7 4 
3861 ,489 4 3344,004 10 3062,7 4 
3837 ,449 4 3340,574 10 3061 ,24 6 
3819,61 4 3330,33 4 3060,12 6 
3797 ,908 4 3324,5 4 3058,6 6 
3729,980 4 3322,8 4 3056,04 6 
3724,9 4 3315,498 10 3054,56 4 
3710,774 4 3311,52 4 3054,20 4 
3699,475 10 3053,5 4 
3680,454 4 3303,72 4 3050,8 6 
3661,391 6 3299,86 6 3045,9 4 

3282,1 3 
3655,73 4 3278,26 4 3042,3 4 
3641 ,40 4 3275,68 4 3039,31 4 
3641,332 5 3032,41 4 
3634,75 6 3268,314 10 3031,5 4 
3624,56 4 3263,06 4 3030,35 4 
3622,691 6 3262,29 6 3029,15 4 
3618,161 6 3255,35 10 3028,25 4 
3614,989 4 3250,58 6 3020,9 4 
3608,285 10 3247 ,5 4 3015,8 4 
3605,535 4 3242,28 10 3002,88 6 
3602,852 8 3234,16 6 2999,513 8 
3600,73 10 3227 ,2 4 2998,20 2 
3598,97 4 3219,1 4 2997 ,2 2 
3597 ,73 6 3213,7 6 2996,15 2 
3597,430 10 3209,65 10 2995,34 20 
3592,48 4 3207 ,07 4 2986,89 2 
3581,3 4 3204,27 4 2985,3 2 
3573,24 4 3201,09 4 2983,91 2 
3569,28 4 2982,5 2 
3541 ,45 4 3198,7 4 2982,03 2 

3195,5 4 
3533,364 6 3193,6 4 2976,81 2 
3518,15 6 3192,1 4 2975,65 2 
3516,03 4 3189,20 4 2975,13 2 
3514,022 6 2972,8 2 
3504,85 4 3178,61 10 2969,0 8 

3172,56 10 
3503,67 4 3169,73 4 2965,4 2 
3479,25 4 3153,88 6 2965,0 8 
3470,92 4 3152,30 6 2962,8 2 
3469,81 4 2962,4 2 
3465,20 4 3151 ,14 6 2951 ,59 2 

3149,36 10 
3463,425 6 3145,2 4 2947 ,85 2 
3457 ,18 4 3141 ,46 4 2944,1 2 
3455,48 4 3134,8 4 2938,5 20 
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A, A I A, A, A I 

2924,48 2 2721,6 2 2483,0 2 
2922,21 2 2719,0 2 2480,7 2 
2921,83 2 2715,8 2 2477 ,58 20 
2921,03 20 2714,0 2 2466,8 2 
2915,24 2 2711,6 2 2466,3 2 
2910,82 2 2710,5 2 2462,0 2 
2906,17 2 2709,0 2 2459,23 2 
2901 ,1 2 2706,79 20 2455,80 8 
2895,32 2 2705,3 2 2443,2 2 
2894,85 2 2704,1 2 2439,8 2 
2893,81 2 2700,30 8 2437 ,1 2 
2891,75 2 2699,16 8 2432,6 8 
2886,67 20 2691,83 2 2427 ,65 20 
2884,42 8 2681 ,99 8 2426,41 8 
2879,25 8 2681,34 8 2425,15 20 
2877 ,29 8 2678,92 20 2422,9 2 
2875,30 8 2677,01 2 2421,4 2 
2872,35 8 2674,62 2 2420,06 2 2674,0 2 2871 ,32 2 2668,76 8 2415,0 2 
2868,33 8 2414,77 2 
2866,90 2 2658,71 2 2411,98 2 
2865,45 2 2656,83 2 2406,9 2 
2862,40 8 2650,7 20 2401,7 2 
2860,85 8 2646,20 8 2396,86 2 
2859,32 20 2642,63 20 2394,92 2 
2857 ,83 2 2641,0 2 2393,6 2 
2854,45 8 2637,6 2 2390,02 4 

2851 ,23 20 
2634,17 2 2387 ,26 3 2627,84 8 2850,4 2 2621,1 2 2380,15 3 

2845,67 20 2379,54 2 
2844,48 2 2619,22 2 2375,82 2 
2841,5 2 2614,62 8 2373,4 2 

2613,6 2 
2838,09 20 2612,1 2 2364,827 2 
2835,01 8 2605,40 20 2359,23 2 
2824,12 8 2603,72 2 

2357 ,9 2 
2823,03 8 2356,12 2 
2819,28 2 2600,36 20 2354,42 2 2598,7 2 
2817,98 20 2596,95 20 2351,911 2 
2815,33 2 2591 ,17 20 2351,74 8 
2810,82 20 2589,3 2 2344,38 4 
2809,91 8 2582,5 2 2340,47 2 
2792,16 8 2560,37 8 2337 ,88 4 

2788,81 2 2554,8 2 2332,42 8 
2787 ,02 8 2546,1 2 2321 ,1 6 
2784,10 8 2543,92 20 2284,60 2 
2780,81 2 2538,67 2 2272,79 2 
2779,9 8 2533,44 20 2256,10 3 

2779,1 8 2528,8 8 2246,56 2 
2774,46 8 2525,68 20 2233,28 3 
2769,5 2 2520,8 2 2229,12 5 
2764,42 20 2512,1 2 2211,30 2 
2755,20 20 2511,51 8 2209,61 3 

2502,2 2 
2200,68 2751,11 2 2496,9 2 8 

2734,85 2 2197 ,15 6 
2731,8 2 2495,04 20 2187 ,88 3 
2727,80 2 2489,5 2 2186,31 3 
2723,95 8 2485,42 20 2182,13 5 
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1.., A I A, A I 1.., A I 

2163,54 8 1981 ,5 1 1910,2 0 
2141,30 10 1976,8 1 1908,1 1 
2131,85 10 1974,5 1 1900,7 1 
2127 ,69 6 1962,3 0 1897 ,7 0 
2109,11 6 1961,4 2 1897 ,1 0 
2101 ,49 8 1955,3 1 1896,8 0 
2091,83 8 1945,1 1 1889,2 6 
2083,75 8 1942,3 4 1884,0 6 
2083,01 7 1941 ,2 0 1877 ,6 1 
2077,14 8 1938,8 2 1873,2 2 
2076,29 8 1937 ,4 1 1861 ,3 0 
2058,47 3 1936,0 0 1859,3 2 
2058,00 1 1935,2 8 1840,6 2 
2057 ,61 3 1930,9 1 1675,5 1 
2056,30 4 1925,0 0 1673,2 1 
1996,5 5 1923,4 2 1669,5 1 
1991,9 1 1920,0 1 
1990,1 1 1919,3 1 
1985,1 1 1915,6 3 
1983,7 1 1914,6 4 
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Section IV 

Summary Table of Spectral Lines 

Arranged According to Wave length 



1 Symbol I 1 Symbol I 

190569 H 24470.02 Cl I 100 
123684 H 3 24464,66 Lii 6 
113057 H 24458,7 Ne I 36 90850 Na I 40 
90480 Na I 30 24448,5 Ne I 20 

24373 Cs I 9,5 
85100 KI 10 24366,4 Ne I 95 
84520 KI 10 24292,17 Kri 38 
75004,5 H 24260,45 Kri 28 74260 KI 10 
74577 ,6 H 20 24248,9 Ne I 32 

24248 Cs I 80 
74430 Na I 10 24161 ,5 Ne I 25 
74250 Cs I 10 24146,23 Cl I 4 
71930 Cs I 13 24097 ,8 Ne I 11 69310 Cs I? 15 23978,4 Nei 68 
68070 Cs I 15 23966,68 Ari 30 
64610 KI 10 23956,2 Ne I 47 
64310 KI 10 23956,10 Cl I 11 62360 KI 20 
62030 KI 20 23951 ,3 Ne I 119 

23882,69 Cl I 18 
46524,7 H 3 23845,13 Ari 56 
42202,3 Cs I 4 23709,4 Ne I 62 
40511,4 H 120 
40449 Na I 80 23636,3 Ne I 205 

40115,5 KI 60 
23565,6 Ne I 40 
23502,37 Kri 17 

39398,5 Cs I 30 23379,13 Na I 240 
39180,1 Cs I 10 23372,1 Ne I 62 
37370,7 KI 10 
37354,3 KI 40 23348,41 Na I 237 
37075,6 KI 30 23340,44 Kri 65 
36626,4 KI 30 233fo Cs I 50 
36372,7 KI 10 232 0,7 Ne I 45 
36127 ,7 Cs I 20 23195,5 Xei 10 
34900 Cs I 25 23188,84 Cl I 35 
31596,8 KI 40 23133,22 Ari 35 
31395 KI 80 23101 ,0 Ne I 62 
30952 Cs I 22 23038,78 CII 17 
30102 Cs I 30 23032 Csi 15 
29308 Cs I 3 22949 Cs I 0,2 
27215,0 KI 10 22909 Cs I 0,6 
27065,6 KI 20 22906,56 C I 1 
26877,82 Lii 8 22891,90 Cl I 4 
26511.1 Xei 30 22810 Csi 10 
26392,9 Mgi 5 22721 ,74 Cl I 5 
26272,0 Xei 60 
26251 ,3 H 40 22688,70 Cl I 12 
25854,38 Si I 6 22662,5 Ne I 15 
25842,20 C I 1 22651,30 Ca I 30 
25833,66 C I 1 22625,51 Ca I 20 
25706,03 C I 1 22608,39 Ca I 10 
25697,56 C I 1 

22529,7 Ne I 105 25660,9 Ar I 65 
22522,80 Cl I 6 

25504,4 Ari 35 22485,79 Kr I 38 
25323,66 Cl I 6 22468,4 Ne I 8 
25233,78 Kr I 70 22428,2 Ne I 15 
25125,08 Ari 23 
25047 ,31 Cl I 6 22288,52 Cl I 9 

22245,3 Ne I 12 
24935,6 Ne I 7 22113,2 Ari 10 
24825,3 Xei 20 22083,67 Na I 276 
24777 ,7 Ne I 15 22077 ,20 Ari 53 
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~ Symbol I ~ Symbol I 

22062,71 Si I 1 19727 ,33 All 18 
22056,44 Nal 300 19722,50 Si I 110 
22039,57 Arl 9 19721,99 CI 23 
22026,68 Cl I 40 19624 Cs I 0,2 
21902,34. Cl I 14 19574,0 Nel 10 
21900,51 Krl 2250 19543.13 He I 65 
21879,35 Si I 8 19508,13 Si I 14 
21830,38 Cll 10 19506,12 Si I 5 
21819,69 Sll 5 19505,62 Ca I 500 
21779.77 Si I 9 19493,38 Si I 13 
21707,4 Ne I 25 19452.82 Ca I 1500 
21655,2 H 13 19443,27 Cll 6 
21582,40 Cll 12 19432,97 Si I 48 
21534,16 Arl 58 19430 Cs I 3 
21432.11 Mg II 5 19385,94 Si I 15 
21368,91 Mg II 7 19370,30 Cl I 227 
21354,24 Si I 21 19309,43 Ca I 500 
21333,27 Arl 15 19283.29 Si I 8 
21259,89 C I 8 19274,78 Li I 4 
21211,55 C I 2 19114,83 Ca I 5 
21191,41 C I 4 19089.37 He I 550 
21165,46 Kri 319 19045,86 Ca I 90 
21163,75 All 13 19021,39 Ca I 4 
21132,04 He I 40 19030,79 Si I 5 
21121 ,31 He I 150 18971,55 Cl I 21 
21120,04 He I 150 18969,71 Ca I 60 
21093,04 AlI 12 18926,54 C I 3 
21040,9 Ne I 27 18924,96 Ca I 30 
20986,10 Ar I 155 18914,48 Si I 8 
20917,13 Si I 12 18844,42 C I 2 
20811,14 Ar I 22 18797 ,59 Kri 40 
20733,35 Ar I 11 18788,0 Xel 3 
20725.44 Cll 56 18787,73 Kri 10 
20647 ,17 Ari 16 18785,45 Kri 37 
20616,21 Ar I 356 18751 ,1 H 700 

18751,01 Nl 2 20581,30 He I 10000 18746,0 D 700 20568,5 Ari 8 18744,3 T 700 20423,97 Kri 142 18742,79 Cli 22 
20419,00 Kr I 1 18722,90 Si I 26 
20370,12 Cl I 85 18703,09 Lii 7 
20350,6 Ne I 10 18703,09 He I 1500 
20316,82 Ari 23 18695,91 Kri 62 
20262,2 Xel 6 18685,96 He I 3600 
20209,87 Kri 84 18670,00 NI 4 
20199,36 Cl I 227 18658,16 N 32 
20140 Cs I 6 18632,17 Arl 13 
20069,6 Ari 7 18630,19 NI 13 
20025,90 Ar I 7 18624,94 Ne I 20 
19965,75 Ari 37 18622,68 Mgii 25 
19961,37 Ca I 40 18618,69 Ne I 15 
19944,8 Ari 7 18597 ,30 Nei 120 
19932,94 Ca I 100 18591.12 Ne I 25 
19928,88 Si I 31 18587,24 N I 13 
19916,34 Ca I 50 18581 ,19 Kri 30 
19861,70 Ca I 500 18574,80 Mg II 20 
19852,96 Ca I 250 18570,53 Ari 8 
19817,54 Ari 75 18566.75 NI 4 
19815,14 Ca I 30 18564,74 Ar I 8 
19809 Cs I 1 ,3 18555,55 He I 6 
19800 Cs I 1,7 18541,37 Cl I 74 
19776,67 Ca I 2000 18475,79 Ne I 3 
19766,78 Cl I 185 18465,25 Na I 2 
19755,28 Cll 717 18458,58 Ne I 10 
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:\ Symbol I h Symbol I 

18429,27 Ari 40 17643,98 NI 42 
18427 ,68 Ar I 26 17637,38 CI 3 
18422,72 Si I 7 17636.83 NI 8 
18422,43 Nei 110 17630,44 Kri 4 
18418,82 Kri 4 17617,00 Si I 9 
18417,91 Ar I 27 17616,57 Kri 37 
18403,16 Ne I 60 17586.44 Cll 60 
18390,10 Ne I 180 17584,86 NI 100 
18385,17 Ne I 160 17.551 ,6 Li I 20 
18382,27 Cl I 40 17549 Cs I 4 
18359,21 Ne J 6 17546,05 Li I 7 
18320,67 CI 8 17531,99 NI 18 
18304,00 Ne 1 140 17519,72 Cl I 4 
18282,58 Nei 200 17516,58 NI 125 
18276.59 Ne I 260 17505,64 CI 3 
18251,58 NI 11 17480,41 NI 27 
18243,63 OI 22 17474,16 NI 32 
18240,54 NI 13 17455,97 CI 2 
18229,66 NI 60 17448.60 CI 11 

18229 CuI 5 17444,93 Ari 128 

18226,57 Ne I 10 17443,93 Cll 46 

18221,12 CI 8 17436,22 NI 24 
17429,23 NI 16 

18220,76 Ne I 15 17417 Cs I 4 18210,56 NI 32 17404,67 Kri 32 18199,13 NI 8 
18194 CuI 7 17385,13 NI 12 

17367,98 Kri 360 
18184.43 Kri 15 17367,55 NI 23 
18171,60 NI 13 17338,56 CI 10 
18169,74 NI 13 17327.29 Si I 28 
18167 ,12 Kr I 1500 17326,86 NI 16 
18139,80 CI 13 17325.5 Xei 5 
18116,27 NI 6 17323,51 CI 2 
18108,61 NI 12 17291,81 NI 6 
18098,46 Kri 10 17282,04 NI 4 
18097.71 NI 10 17274,99 CI 3 
18082,71 Nei 130 17269,17 NI 11 
18049,56 NI 33 17234,48 CI 2 
18034,86 CI 5 17230,21 Kri 10 
18035,49 Ne I 20 17226.30 Cl I 27 
18030,47 CI 2 17219,55 NI 10 
18029,95 NI 30 17119,13 Cl I 28 
18021 ,21 01 23 17108,66 Mgi 30 
18001,71 Krl 400 17098,76 Krl 300 
17979,89 NI 51 17070,04 Krl 10 
17966,12 CI 2 
17959,24 C I 3 17046,8 Cs I 
17936,55 NI 17 17015 Cs I 9 
17925,70 N I 8 17003,15 He I 200 
17918,38 C I 4 17002,38 He I 1800 
17918,06 NI 7 16994.36 Kri 10 
17914,43 Ar I 10 16941,45 Cli 10 
17887,35 Ar I 15 16940,39 Ar I 100 
17878,26 NI 100 16935,71 Kri 800 
17852,09 NI 10 16896,58 Kr I 700 
1"1842 .70 Kri 270 16890.40 Kri 1000 
17826,33 CI 4 16871 ,76 Cl I 18 
17825,76 Cl I 5 16853,45 Kri 480 
17823,90 Ari 61 16813,82 Cli 14 
17814,03 CI 3 16800,73 Cll 10 
17787,27 NI 8 16784,65 Kri 950 
17770,21 Kr I 4 16763,36 AlI 9 
17768,94 CI 3 16759,73 Cl I 6 
17767,65 Cll 7 16750,56 All 12 
17717,72 Mg II 15 16739,84 Ari 5 
17699,09 All 13 16727 ,52 Xe I 50 
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626 

16726,48 
16718,96 
16680,77 
16671,38 
16653 

16624,76 
16573,10 
16549,81 
16540 
16520,14 

16465,29 
16436,92 
16388,85 
16385,70 
16381,55 

16380,12 
16373,85 
16347 ,31 
16315,58 
16293,39 

16286,18 
16284,18 
16241,84 
16215,68 
16214,99 

16202,94 
16198,47 
1619;) ,33 
16189,88 
16179,12 

16163,71 
16156,04 
16149,79 
16135,80 
16122,97 

16109,46 
16094,80 
16077,62 
16067,35 
'16060,41 
16060,03 
16052,31 
16052,02 
16024,95 
16021,64 
16008 
16004,81 
15989,34 
15970,49 
15960,04 
15959,97 
15928,92 
15925,64 
15899,93 
15890,52 
15888,39 
15884,41 
15883,34 
15883,21 

Symbol 

Krl 
All 
Si I 
Cl I 
Cui 

Cl I 
Kr I 
Ar I 
Csl 
Ar I 

Krl 
Arl 
Na I 
Cll 
Si I 

Si I 
Na I 
Krl 
Krl 
Cl I 

Cl I 
Cl I 
Si I 
Si I 
Cl I 

Ca I 
Cl I 
Ca I 
Cll 
Cl I 

Si I 
Ca I 
Ca I 
Ca I 
Ari 

Kri 
Si I 
Cl I 
Cl I 
Cl I 
Si I 
Kri 
Xei 
Cl I 
C I 
CuI 
C I 
Ari 
Cl I 
Si I 
Cl I 
Cl I 

Kri 
Ari 
Kri 
Si I 
Si I 
Cl I 
Ari 

70 
11 
29 
55 
4 

4 
16 
6 
4 
9 

15 
18 
27 

7 
16 

8 
30 
5 

12 
15 

39 
7 
7 

11 
10 

10 
259 
150 
14 
10 

60 
100 
70 
20 
27 

3 
20 

129 
10 
10 
95 
2 

50 
25 
3 
5 
2 

20 
283 
40 

735 
342 

6 
20 
25 

190 
5 

277 
50 

15869,63 
15833,58 
15823,40 
15820,10 
15818,41 
15816,64 
15808,54 
15792,00 
15771,44 
15771,10 
15765,84 
15748,99 
15740,71 
15730,06 
15717,70 
15688,86 
15680,94 
15668,64 
15634,98 
15615,16 
15608,08 
15582,27 
15580,66 
15557,81 
15520,29 
15496,13 
15477,78 
15474,02 

15467,59 
15465,07 
15435,14 
15433,63 
15418,01 

15416,07 
15402,58 
15382,31 
15373,88 
15371 ,89 

15353,51 
15351,42 
15349,52 
15335,29 
15329,56 
15326,87 
15320,46 
15309,08 
15302,26 
15296,83 
15262,98 
15239,85 
15234,4 
15225,72 
15209,52 
15203,46 
15199,65 
15183,97 
15181 ,94 
15172,33 

Cl I 
Si I 
Kri 
Kri 
Cl I 
Ar I 
Cl I 
Cl I 

Krl 
NI 
Mgl 
Mgl 
Mgl 
Cl I 
Cl I 
NI 
Kr I 
Cl I 

Kri 
Cl I 
Cl I 
NI 
Cl I 

Si I 
Cl I 
NI 
Cl I 
Kri 

Cl I 
Cl I 
Cl I 
Krl 
Xel 

Cl I 
Ar I 
Cl I 
Cl I 
Kri 

Ari 
Cl I 
Ar I 
Kr I 
Ari 
Kri 
Cl I 
Cl I 
Ar I 
Cl I 

CII 
Kr I 
Nel 
Cl I 
Krl 

Cl I 
Cl I 
Cl I 
Cl I 
Arl 

2780 
7 
2 

35 
193 
16 
25 
21 
1 

22 
10 
8 
6 

1487 
4 

54 
75 

7 

7 
7 

18 
200 

5 

7 
1094 

34 
15 
65 

169 
381 

27 
4 

110 

32 
10 
17 
23 

350 

2 
2 

10 

850 
5 

35 
7 

28 
75 
8 

150 
900 

2 
13 
42 

15 
22 
8 
5 

22 



A. Symbol I A. Symbol 

15168,40 KI 16 14556,68 Cl I 25 
15163,08 KI 14548,55 NI 10 
15161 ,15 Cl I 145 14542,50 CI 179 
15146,66 N I 75 14529,13 Cl I 4 
15108,04 Cll 269 14522,81 NI 36 
15102,29 NI 26 14508,63 Cl I 16 
15094,96 NI 75 14497,41 Cl I 60 
15094,12 Cll 4~ 14469,33 Kri 30 
15083,66 He I 60 14454,62 NI 29 
15051 ,60 Cl I 4 14450,44 Cl I 95 
15050,88 NI 80 14442,24 CI 13 
15047,70 Mgi 25 14436,26 Cl I 13 
15046,42 Ari 70 14426,93 Kr I 1100 
15040,24 Mgi 30 14429,03 CI 12 
15030,71 Ari 42 14420,12 CI 61 
15024,99 Mgi 35 14403,25 CI 16 
15005,57 Kri 25 14402,58 Kr I 80 
14987 ,69 Cl I 29 14401,35 Kr I 30 
14983,51 Cl I 95 14399,65 CI 38 
14973,74 Kri 8 14384,93 Cl I 4 
14966,60 NI 180 14369,71 Cl I 148 
14965,4 NI 25 14364,90 Xe I 20 
14961,76 Kri 110 14347 ,82 Kri 400 
14955,33 Cl I 78 14341,25 Kr I 9 
14952,07 Nl 15 14313,21 NI 80 
14947,73 Cl I 43 14297 ,53 Cl I 2 
14938,14 Cl I 108 14292,07 Cl I 73 
14931 ,70 Cl I 294 14257,46 Ar I 50 
14924,95 Cl I 7 14255,80 Cl I 3 
14918,68 Cl I 6 14249,93 Ar I .7 
14901,33 Cl I 10 14241,39 Xe I 40 
14892,33 Cl I 3 14224,54 Si I 6 
14877 ,62 Mgl 28 14221,48 Cl I 2 
14868,87 NI 100 14214,95 Cl I 5 
14863,5:l Cl I 5 14198,27 Cl I 48 
14806,75 Cl I 82 14173,84 Cll 11 
14798,50 Cl I 5 14156,62 Kri 15 
14792,29 Cl I 50 14142,09 Xel 80 
14786.29 Ar I 2 14129,80 Cl I 14 
14782,98 CI 4 14122,44 Cl I 4 
14779,73 Na I 36 14104,27 Kr I 40 
14767 ,48 Na I 1155 14093,61 Ar I 120 
14765,64 Kr I 230 13992,59 Arl 10 
14762.83 Kri 250 13983,32 Cl I 4 
14757,07 NI 300 13978,14 CII 120 
14739,11 Arl 3 13974,15 Krl 70 
14734,46 Kri 900 13961,45 Cl I 19 
14732,38 Xei 200 
H731 ,37 Cl I 45 13956,82 Cl I 2 
14715,55 Kr I 2 13939,13 Kr I 85 
14694,93 Cs I 1000 13939 Csi 5 
14692,39 Arl 5 13932,97 CII 15 
14682,82 Cl I 6 13924,00 Kr I 270 
14681,04 NI 55 13923,92 Cl I 20 
14659,84 Xei 5 13911,08 Cl I 2 
14649,97 Ari 60 13910,83 Ari 150 
14637,03 CI 2 13907 ,41 Ar I 12 
14634,11 Ar I 80 13893,10 Cl I 110 
14626,35 Cl I 9 13885,14 Cl I 7 
14604.64 NI 27 13882,64 Kri 240 
14598,42 N I 17 
14596,27 Ar I 40 13866,97 Ari 20 
14577 ,51 Ar I 12 13863,31 Cl I 13 
14576,78 Cl I 3 13837 ,58 CII 125 
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). Symbol -I ). Symbol 

13832,57 Kri 50 13419,89 Cl I 90 
13828,79 Ar I 20 13406,57 Ar I 250 
13827 ,67 Cli 9 13397 ,09 KI 
13825,99 Ar I 30 13396,04 Cl I 95 
13821 ,72 Cl I 525 13382,46 Cl I 30 
13802,82 Cl I 11 13378,04 Cl I 33 
13800,03 Kri 3 13377 ,86 KI 
13779 Cs I 12 133fi7 ,38 Ari 800 
13772,48 Cl I 50 13346,76 Cl I 550 
13765,29 C I 1 13337 ,52 Kr I 55 
13763,72 Kr I 6 13330,32 Ar I 7 
13758,83 Cs I 36 13313,39 Ari 600 13743,93 C I 3 13309,04 Si I 5 13741,86 C I 1 13304,30 Kri 5 
13738,86 Kri 400 13302,37 Ari 3 
13718,77 Ar I 1000 13296,01 Cl I 310 
13711 ,36 Si I 5 13287 ,58 Si I 9 
13711,23 Kri 100 13273,05 Ar I 750 
13710,06 Cl I 2 13243,83 Cl I 350 
13706,12 Cl I 5 13240,52 Krl 75 
13705,41 C I 1 13231 ,37 Ar I 120 13697,81 C I 6 13228 ,49 Ar I 200 13693,85 Si I 8 13214,70 Ar I 150 13686,03 NI 14 13213 ,42 Cli 7 13678,53 Ari 300 13210,56 Kri 10 13668,60 NI 65 13208,29 Cli 20 13658,38 Kri 360 13182,58 Cl I 8 13656,48 Xei 150 13177,38 Kri 850 13651,63 ·NI 60 13176,90 Si I 11 13649,3 NI 10 13168,90 Cl I 13 13634,22 Kr I 1700 13167 ,75 Ca I 24 13624,18 NI 350 13165,11 OI 24 13622,38 Ari 500 13164,85 01 26 13622,28 Kri 800 13163,89 OI 25 13615,56 NI 35 13150,76 All 14 13602,57 Csl 36 13134,96 Ca I 400 13602,16 Cli 11 13129,66 Cl I 100 13602,27 NI 190 13123.41 AlI 15 13599,18 Ar I 55 13122,59 Cl I 16 13588,55 NI 155 ·13107 ,98 Cl I 4 13588,31 Cs I 290 13095,13 Cl I 49 13587,73 N I 200 13086,26 Ca I 50 13586,00 Cl I 6 13062,73 Cl I 5 13581,35 C I 5 13061,84 Ca I 8 13581,33 NI 1200 13059,70 Cl I 4 13578,45 Cli 28 13057,82 Ca I 20 13573,60 Ari 25 13040,99 Cll 125 13559,66 C I 12 13034,59 Cl I 9 13557,75 Li I 4 13033,41 Ca I 300 13544,61 NI 65 13028,27 Ar I ;j 
13543,75 Ari 15 13022,05 Kri 15 
13534,64 NI 60 13008,47 Ar I 200 
13543,16 Xei 5 13001 ,37 Ca I 20 
13503,99 Ar I 850 12985,08 l}.r I 12 
13502,27 C I 20 12977 ,98 Kri 2 
13499,24 Ar I 50 12976,77 Cl I 20 
13498,30 Cl I 160 12968,44 He I 50 
13498,30 Cl I 160 12956,59 Ari 250 

12934,48 Kr I 1 13469,98 Cl I 9 
Arl 60 t:l465 ,13 Cl I 2 12933,33 

13464,53 N I 185 12912,4 Ne I 2 
13448,1~ NI 21 12909,07 Ca I 200 
13429,61 N 1 670 12908,57 Cl I 24 
13424,32 Cs I 30 12897,32 NI 51 
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12885,21 Ca I 15 12464,2 N I 5 
12879,00 Kri 500 12464.,02 0 I 21. 
12872,10 Cli 39 12461,25 N I 680 12869,80 Cl I 4 12459,49 Ne I 2 
12861 ,89 Kri 55 12456,05 Ar I '100 
12859,16 Cl I 13 12451 ,21 Xei 2 
12845,95 He I 30 12439,19 Ar I 500 12826,60 Ca I 25 12438,40 N I 195 12825,08 Kri 5 12432,24 KI 16 
12823,46 Ca I too 12430,13 Cl I 12 12818,05 H 140 12428,81 NI 6 12815,69 Ca I 400 1241H .39 Ari 20 
12814,56 D 140 12404,27 NI 98 
12813 ,40 T 140 12402,88 Ari 400 
12803.05 Cl I 37 12395,82 Si I 6 12802,68 Ari 300 12391,9 N I 5 12795,90 Cl I 12 12389,03 Cl I 4 12793,31 Li I 5 12384,83 N I 12 12790,27 Her 125 12381,65 N I 375 12784,79 Her 400 12356,82 Ar I 100 12782,39 Kri too 12343,72 Ar I 150 12778,5 N I 5 12322,76 N I 350 12771,51 N I 15 12321 ,48 Krl 9 12757 ,26 AlI 4 12298,55 NI 120 
12749,83 AlI 21 12288,97 N I 260 
12747 ,65 AlI 2 12280,55 Cl I 16 
12746,31 Ar I 40 12270,80 N I 20 
12733,59 Ari 75 12270,68 Si I 120 
12730,68 N I 35 12261,28 NI 27 
12708,89 N I 30 12258,10 Xel 6 
12702,39 Ari 150 12250,11 N I 11 
12690,1 Ne I 2 12240,81 Kr I 2 
12679,17 Na I 83 12236,26 Cl I ;) 

12662,16 NI 27 12235,14 Xel 80 
12661 ,75 Cl I 47 12231,32 N I 75 
12639,01 Ar I 2 12237,67 Li I 4 
12623,32 Xe I 300 12231 ,13 CI l 16 
12621 ,82 Ar I 6 !2229,52 Cll 4 
12621 ,35 Cl I 47 12229,23 Kr I 4 
12614,10 C I 26 12210,17 NI 12 
12601,48 CI 8 12204,39 Kri 700 
12598,19 Kri 15 12203,93 N I 150 
12596,27 Ar I 5 12186,82 NI 480 
12594,8 Ne I 1 12179,7:! Cl I 77 
12594,15 Cl I 142 12172,95 CII 60 
12590,00 Xei 26 12156,97 Kri 2 
12585,09 Cl I 10 12151 ,57 Arl lfl 
12581,59 CI 6 12142,16 N I 12 
12581,00 :\' I 27 12139,79 Arl 100 
12578,8 N I 3 12129,97 N J 170 
12575,99 N I 8 12124,60 N! 35 
12570,01 OI 20 12123.47 Krl 40 
12569,04 C I 5 12117,81 Kri 100 
12564,4 N I 4 12110,96 Cl I 6(1 
12563,58 CI 1 38 12112,20 Ar I 300 
12562,12 CI 6 12109,30 N I 25 
12557,66 N I 14 12106,59 N I 45 
12554,44 Ar I 5 1210:) ,50 Si I 5 
12549,48 CI 5 12084,82 Xe I 20 
12527 ,51 He I lOO 12083,66 Mgi 30 
12522,11 Kl 15 12077 ,1\2 Kri 115 
12502,69 Cl I 63 12074,51 N I 230 
12487 ,ti3 Ari 700 12066,38 Ne l 15 
12469,62 N I 1350 12031 ,48 Si I 10 
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12026,63 Ar I 5 11658,85 CI 13 
12021,67 Cl I 172 11655,8 Kri 1 
11998,36 NI 110 11669,63 C I 24 
11997,08 Kr I 480 11651,45 NI 2 
11996,00 Krl 25 11647,99 CI 5 
11991 ,52 Si I 5 11638,279 Fe I 7 11984,99 Ne I 10 
11984,18 Si I 10 11636,22 Cl I 4 

11973,88 Til 6 11628,83 CI 23 
11973,067 Fe I 8 11626,40 He II 

11969,48 He I 11625,173 NI 3 
11969,07 He I 220 11620,14 Mg II 3 
11952,57 Xel 10 11619,29 CI 12 
11951 ,1 Xel 1 11614,18 Ne I 80 
11949,72 Ca II 1 11614,08 XeJ 25 
11949,58 Til 5 11611,6 KrJ 1 
11943,50 Arl 25 11601 ,62 Ne I 25 11911,44 Xel 3 11600,56 Mg II 3 11896,60 Ar I 3 
11895,75 CI 30 11598,74 Cl I 5 
11892,91 CI 17 11593,600 Fe I 5 
11892,85 Til 5 11580,39 Ar I 8 
11884,47 Ar I 5 11579,91 Cl I 9 
11882,861 Fe I 7 11577,24 Cl I 11 
11879,59 CI 8 11573,48 Cl I 2 
11874,36 Xe I 1 11566,114 NI 4 11866,50 Cl I 195 11557,17 Fl 5 11862,99 CI 5 11544,65 FI 2 11857,86 Xei 2 11539,50 Ti I 5 11857,00 Xel 30 11537,4 Xe I 1 11848,73 C I 6 
11838,99 Ca II 2 11536,41 Ne I 50 
11828,18 Mgl 45 11525,11 Ne I 90 
11819,43 Kr I 2000 11522,82 Ne I 150 
11801,08 CI 7 11491,22 Xei 15 
11797,24 Til 3 11488,12 Ar I 150 
11793,04 Xel 40 

11480,22 FI 1 11792,25 Kri 120 
11789,93 Ne I 10 11473,70 FI 3 
11789,11 Ne I 50 11467,57 Arl 30 
11783,275 Fe I 6 11457,52 Kr I 80 
11780,54 Til 4 11441,83 Ar I 80 
11777,54 C I 11 11439,129 Fe I 15 
11772,83 KI 17 11436,34 Cl I 1000 
11769,62 KI 16 11422,335 Fe I 6 
11766,87 Ne I 60 11415,04 Xel 15 
11754,76 CI 114 11414,20 FI 1,5 
11753,32 CI 142 
11748,22 CI 82 11409,68 Cl I 269 
11742,01 Xei 90 11409,24 Ne I toO 
11733,26 Ari 20 11403,89 Ti I 8 
11720,55 Cl I 180 11403,78 Nai 12 
11719,51 Ar I 30 11398,63 Ar I 7 
11708,22 Ari 3 

11393,66 Ar I 50 11692,73 Cl I 85 
11690,21 KI 17 11392,66 Cl I 231 
11689,988 Fe I 8 11390,53 Ne I 1 
11688,08 Ne I 10 11381,53 Til 7 
11687,61 Ari 5 11381,45 Na I 11 
11678,47 Ar I 4 11378,01 Cl I 45 
11674,14 Cl 7 11373,93 Cll 5 
11652,91 CI 5 11366,80 Nei 3 
11668,72 Ari 100 11339,44 Krl 1 
11659,68 CI 47 11333,60 Ne I 3 
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11331,08 Cl I 5 11287,022 01 21 
11330,285 CI 6 11286,914 01 24 
11329,56 Ne I 1 11286 ,39 Cl I 9 
11328,51 Krl 4 11286,344 01 23 
11326,53 Cl I 6 11266,198 NI 3 

11323,169 NI 3 11262,71 Krl 2 
11316 ,1 Krl 1 11259,16 Kr I 50 
11313,891 NI 4 11257,74 Krl 80 
11309,56 Xel 5 11256,35 Mg II 4 
11306,70 Cl I 3 11255,93 Mg II 5 

11304,47 Ne I 2 11254,881 AlI 15 
11303,96 Ne I 5 11253,496 Ar II 1 
11303,8 Krl 1 11253,190 All 14 
11302,376 01 23 11248,33 Ar I 8 
11302,26 Cl I 4 11246,88 Til 8 

11298,45 Ne I 1 11243,90 Til 10 
11297 ,682 01 22 11237,582 N I 2 
11295 ,104 01 21 11230,91 Til 5 
11294,238 Nl 2 11227,076 Nl 3 
11293,00 Ne I 2 11225,90 He I 

11292 ,43 Til 6 11214,89 Xel 5 
11291,657 NI 5 11214,58 Krl 5 
11289,83 Si I 15 11209,67 Arl 1 
11289,10 Xe I 10 '11197 ,21 Na I 2 
11287 ,318 OI 21 11195,37 Ar I 2 
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11190,19 Nal 1 10979,308 Si I 80 
11187,588 Si I 16 10977 ,30 Arl 1 
11187,13 Krl 40 10976,06 Lii 0 
11180,114 Nl 1 10974,33 Ar II 1 
11177,59 Ne I 300 10973,80 Ar II 2 
11175,5 Xel 1 10965,450 Mgl 28 
11173,266 Ar II 2 10964,00 Arl 2 
11162,67 Xel 10 10957 ,304 Mgl 27 
11160,29 Ne I 10 10954,260 Ar II 2 

11151 ,25 Cl I 6 10953,320 Mgl 25 
10951 Mg II 10 

11143,09 Ne I 300 10950,74 Ar I 120 
11141 ,09 Xe I 50 10947,90 Arl 20 
11138,55 Nel 4 10945,43 Cl I 5 11134,62 Nel 4 10940,37 FI 4 11133,86 Ar I 20 10938,09 H 28 
11130,81 Xe I 8 10935,11 D 28 
11130,03 Si I 12 10934,12 T 28 
11127 ,20 Xei 100 10930 Cs I 7 
11122,97 Cl I 300 10924,81 FI 2,5 
11120,37 Ne I 5 10923,438 Ar II 7 
11119,809 Fe I 10 10919,07 Lil 3 
11118,75 Arl 20 10916,98 He I 25 
11118,2 CuI 1 10916,67 Ar II 1 
11106,44 Ar I 60 10915,27 Mg II 7 
11096,70 Cl I 56 10914,23 Mg II 10 

11095,79 Til 5 
10912,92 He I 60 
10902,16 He I 1 

11093,76 Cl I 6 10896,10 Ti I 8 
11093,04 Cl I 6 
11085,25 Xel 250 10895,9 Arl 1 
11082,93 Cl I 206 10895,32 Xel 200 
11078,87 Ar I 200 10892,37 Arl 30 
11072,10 Cl I 3 10891 ,733 All 11 
11068,44 Ar II 1 10888,53 Ne I 8 

11067,929 Arii 2 10886,35 Ne I 5 
11063,58 Cl I 2 10885,9 Ar I 2 
11060,88 Ne I 2 10885,336 Si I 30 
11057,58 Til 3 10884,60 NI 2 
11055,22 Cl I 2 10883,3 CuI 1 
11049,80 Ne I 20 10883,28 FI 2,5 11045,00 He! 8 10882,802 Si I 30 
11044,06 Ne I 15 10880,96 Ar I 150 
11043,13 Arl 2 10879,78 Ca I 4 
11033,661 Mgl 14 10879,19 NI 1 
11032,103 Mgl 15 
11032,09 Lil 1 10874,92 Kr I 100 
11028,60 Ar I 1 1087.2,975 All 10 
11022,67 KI 16 10869,698 Ar II 2 
11020,93 Ne I 10 10869,5408 Si I 130 
11019,87 KI 17 10869,37 Ca I 3 
11017,9648 Si I 80 

10868,79 Si I 30 11014,52 Cl I 3 
10867 ,87 Ar II 1 

11013,07 He I 8 10867 ,343 Ar II 3 
10996,56 He I 3 10863,72 Ca I 2 
10990,70 Til 3 10863,60 Fe I 5 
10986,71 Cl I 13 

10862,31 FI 20 10985 Cs I 1,5 
10861,51 Ca I 3 

10984,527 Si I 20 10861 ,04 Ari 25 
10982,382 Ar II 2 10845,43 Ar I 2 
10982,061 Si I 30 10844,54 Ne I 200 
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10843,854 
10841,55 
10838,77 
10838,34 
10838,30 
10837,39 
10834,87 
10833,66 
10833,12 
10831,88 
10831,68 
10830,337 
10830,33 
10830,248 
10829,452 
10829,088 
10827 ,091 
10824,00 
10822,74 
10822,20 
10820,31 
10820,18 
10819,95 
10817,858 
10817,35 
10814,83 
10812,901 
10811,085 
10812,16 
10808,22 
10807,04 
10806,43 
10798,12 
10796,06 
10795,91 
10793,65 
10789,37 
10786,8560 
10786,770 
10785,13 
10785,12 
10784,5597 
10782,045 
10781 ,34 
10780,57 

10774,993 
10774,92 
10773,35 
10771,7 
10770,35 

10769,43 
10768,364 
10766,15 
10764,378 
10764,09 

10760,34 
10759,13 
10758,86 

Si I 
Cl I 
Ca I 
Xel 
Ne I 

Arl 
Na I 
Til 
Ca I 
Arl 
Cll 
He I 
Nel 
He I 
Ar II 
He I 
Si I 
Arl 
Arl 
Cl I 

Ti I 
Arl 
Ne I 
Arll 
Til 
Nel 
Ar II 
Mgl 
Arl 
Ne I 

Arl 
Ne I 
Nel 
Si I 
Arl 
Ti I 
Ne I 
Si I 
All 
Ar II 
Cl I 
Si I 
All 
Til 
Ne I 

NI 
Til 
Arl 
Cui 
Ar I 

FI 
All 
Nel 
Ar II 
Ne I 

Nel 
Arl 
Xe I 

I 

60 
100 
10 

1000 
3 
1 
8 
3 
4 
1 

9 
25000 

4 
15000 

3 
5000 
140 

1 
1 
3 
5 
6 
5 
1 
5 

4 
12 
35 
1 
7 

5 
5 

150 
7 
2 

3 
2 

80 
4 
1 

7 
30 
9 
3 
6 

3 
12 
30 
2 

15 

4 
8 

10 
8 

12 

1 
60 

100 

10758,28 
10757 ,888 
10756,90 
10753,985 
10753,530 
10749,3837 
10749,29 
10746,44 
10741 ,77 
10733,87 
10732,89 
10732,10 
10731,1:1 
10730,510 
10729,533 
10729,43 
10727,4076 
10726,33 
10722,22 
10720,530 
10717,954 
10717,84 

10713,550 
10712,77 
10707,333 
10706,78 
10700,98 

10699,33 
10694,2510 
10693,167 
10691,250 
10690,94 

10690,48 
10689,719 
10689,52 
10685,345 
10683,40 

10683,082 
10683,050 
10681 ,99 
10681 ,78 
10677,04 

10675,940 
10675,725 
10673,80 
10673,55 
10667 ,65 

10661,61 
10660,99 
10660,9748 
10659,5 

10653,034 
10647 ,63 
10643,!!81 
10639,86 
10639,34 

Symbol 

Ne I 
NI 
Ti I 
CI 
OI 
Si I 
Na I 

Na I 
Ti I 
Arl 
Ti I 
Arl 
Til 
NI 
CI 
Krl 
Si I 

Ti I 
Arl 
Ar II 
NI 
Cl I 

NI 
Arl 
CI 
Xel 
Arl 

Krl 
Si I 
NI 
CI 
Cl I 

Ne I 
Si I 
Til 
CI 
Arl 

CI 
Ar II 
Cl I 
Ar I 
Til 

01 
01 
Ne I 
Arl 
He I 

Ti I 
Arll 
Si I 
Kr II 
NI 
Krl 
NI 
Ar II 
Kr II 

I 

2 
7 

5 
2 

17 
60 
9 

10 
7 

50 
8 
2 

6 
4 
6 
2 

30 
18 
6 
1 
6 
2 

8 
40 

6 
150 
80 

20 
30 
3 

10 
14 

6 
25 
15 

6 
50 

8 
12 
7 

200 
10 

16 
17 
2 

500 
15 

20 
2 

120 
1 

8 
1 
6 
1 
6 



···----- ---- -·-

1. Symbol I 1. Symbol 

----

10638,121 Ar II 8 10500,266 NI 6 
10634,25 Ar I 5 10500,212 Ar II 6 
10627 ,6467 Si I 20 10496,14 Til 30 10626,70 Krl 8 
10623,38 Arl 2 10495,941 Ar II 2 

10490,21 FI 1 
10623,177 Nl 5 10487,11 KI 8 
10620,63 Ne I 40 10486,29 Krl 2 
10620,37 Cl I 7 10484,83 Xel 8 10619,458 Ar II 7 
10615,7 Ar I 1 10482,15 KI 5 

10479,63 KI 9 
10614,01 Ar II 1 10478,10 Arl 200 
10608,43 Krl 20 10472,38 Cl I 3 
10607 ,78 Til 10 10470,051 Arl 500 10603,431 Si I 120 
10600,53 Cl I 18 10469,59 Fe I 20 

10467 ,86 Cl I 7 
10596,958 NI 6 10467,173 Ar II 20 
10593,01 Krl 100 10460,07 Til 10 
10592,28 FI 2 10458,56 Kr I 6 10591,905 NI 5 
10591 ,23 Ar I 2 10447,771 Ar II 2 

10442,57 Ar II 1 
10588,71 FI 5 10440,511 Ar II 6 
10585,1412 Si I 120 10432,53 Ne I 3 
10584,66 Til 25 
10580,83 Ar II 2 10431,92 FI 1 
10576,18 Ar I 4 10431,84 Kr II 2 

10575,50 2 
10428,40 Kr II 10 

Krl 10427 ,54 Cl I 44 
10572,28 Nal 3 10426,29 FI 6 
10566,00 Na I 1 
10565,97 Ti I 5 10420,52 Xel 1 
10563,339 NI 5 10420,26 Cl I 105 

10562,84 Kr II 4 10420,05 Cll 105 

10562,43 Ne I 200 10417,29 FI 7 

10560,89 Cl I 4 10410,53 Ar II 2 

10555,90 Ar II 1 10401,510 Ar II 1 
10554,96 Cl I 8 10396,85 Til 25 
10553,02 Ti I 8 10395,811 Fe I 8 
10551 ,81 Ti I 3 10392,604 Ar II 5 
10549,76 Xel 20 10392,51 Cl I 331 
10549,635 NI 8 10392,23 Mg II 6 
10546,76 Nil 4 10391,76 Mg II 5 
10541,552 Ar II 5 10389,28 Kr II 8 
10541,226 CI 4 10387 ,97 Cl I 34 
10539,554 NI 10 10383,900 Ar II 1 
10539,18 Cll 44 
10535,52 Ar II 2 10380,84 FI 7 

10374,44 Kri 10· 
10533,775 NI 5 10371,269 Si I 30 
10532,21 Fe I 10 10361,15 Kr II 100 
10529,32 Arl 50 10360,37 Kr I 100 
10527,84 Xel 40 1 10527 ,34 Ar I 2 10357 ,6 Ar I 

10520,574 NI 8 
10350,02 Cl I 2 
10343,85 Ca I 500 

10519,510 Ar II 9 10332,95 FI 2,5 
10515,15 Xei 10 10332,76 Ari 60 
10513,403 NI 7 
10510,60 Lii 3 10329,77 Cl I 5 
10507 ,91 Xel 6 10325,34 Ar II 1 
10506,998 NI 8 10322,88 Kri 2 
10506,72 Cll 33 10320,08 Cl I 205 
10506,47 Arl 100 10319,62 Ar I 2 
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10312,16 
10311,54 
10311,23 
10309,15 
10305,616 
10305,50 
10299,077 
10296,93 
10295,40 
10293,01 
10288,942 
10287 ,96 
10285,45 
10280,07 
10273,689 
10273,6 
10270,75 
10268,320 
10266,79 
10257 ,30 
10254,04 
10251,07 
10245,70 
10241 ,98 
10233,06 
10230,845 
10226,82 
10224,6 
10222,50 
10221 ,46 
10221,12 
10220,980 
10220,8 
10216,351 
10210,73 
10209,57 
10208,7 
10206,9 
10206,9 
10203,917 
10199,98 
10189,26 
10188,36 
10186,15 
10179,92 

10179,2 
10177 ,41 
10172,00 
10171 ,2 
10170,60 

10167 ,61 
10167 ,252 
10166,91 
10166,79 
10164,849 

10163,50 
10163,45 
10162,88 

Cl I 
He I 
He I 
Arl 
Ar II 

Cl I 
Ar II 
Krl 
Ne I 
F I 

Si I 
F I 
FI 
Cll 
Ar II 

Krl 
FI 
Ar II 
Arl 
Til 
Arl 
Xel 
Ne I 
FI 
He I 
Ar II 
FI 
Ne I 
F I 
Kr II 

Cl I 
Ar II 
Xe II 
Fe I 
Nel 

FI 
Arl 
Ar I 
Xe II 
Ar II 

NI 
Til 
Xel 
FI 
Til 

CuI 
Krii 
CuI 
Arl 
Til 

Kr II 
OJ 
Cu II 
NI 
N I 

F I 
Arl 
Cu II 

44 
7 

50 
20 
1 

22 
5 

80 
80 
3,5 

10 
1,5 

15 
4 
5 

2 
4 
2 
1 
3 

10 
20 
'7 
4 
2 

4 
3 
2 
2 

1000 
10 
1 
3 

100 
2 

4 
1 
1 
1 
5 

2 
3 

10 
5 
3 

1 
3 
2 
1 
3 

10 
10 
15 
3 
7 

3 
30 
1 

10157 ,07 
10147 ,68 
10147 ,274 
10147 ,09 
10146,78 
10145,601 
10145,48 
10138,50 
10138,408 
10128,285 
10127,74 
10126.27 
10125,47 
10124,5 
10123,871 
10123,61 
10123,6025 
10123,415 
10120,96 
10120,90 
10119 ,8 
10119,20 
10118,49 

10114,644 
10112,484 
10111 ,595 
10110,660 
10108,895 

10107 ,34 
10107 ,19 
10105,147 
10104,82 
10095,7 

10094,32 
10093,016 
10092,16 
10091,64 
10091 ,53 

10087 ,13 
10084,79 
10080,47 
10077 ,66 
10077 ,32 

10076,29 
10074,17 
10072,04 
10070,12 
10069,04 

10066,47 
10065,96 
10065,15 
10065,08 
10064,25 

10060,96 
10059,87 
10057 ,96 
10057 ,69 
10055,02 

Symbol 

Kr II 
Krl 

N I 
Til 
CuI 
Fe I 
Ti I 
He I 
Ar II 
NI 
Kr II 
Nil 
Xei 
CuI 
CI 
He II 
Cs I 
Cs I 
Krl 
Ti I 
Xe I 
Ti I 
Nil 

NI 
NI 
Ar II 
Ar II 
NI 

Xel 
Alii 
N I 
Ar I 
Xe II 

Ar I 
Ar II 
Mg II 
Cl I 
Ne I 

F I 
Xe I 
Cu II 
Krl 
Alii 

Alii 
F I 
He I 
Nil 
Ar I 

Til 
Krl 
Nil 
Fe I 
F I 

Xel 
Til 
Xel 
Til 
Cu II 

2 
10 
8 
4 

10 
80 

8 

5 
1 
7 
4 
5 

20 
.5 
6 

1200 
200 
30 
10 
1 
3 
4 

13 
12 
8 
3 

11 

80 
4 

10 
4 
1 

8 
1 

14 
40 
3 

6 
20 
10 
10 
1 

6 
1 
3 
6 

50 

8 
10 
7 

60 
4 

10 
12 
5 

25 
30 



11. Symbol I 11. Symbol I 

10054,86 Krl 2 9972,313 Ar II 1 
10054,259 NI 4 9970,92 FI 4 
10054,2 Xell 1 9969,34 Nil 7 10052,10 Ar I 150 9967 ,045 Ar II 12 10051 ,12 Cu II 3 9966,67 Kr II 5 
10050,11 Til 5 9966,58 Xel 10 
10049,88 Cu II 1 9965,736 NI 3 
10049,38 H (i 9965,41 Ar II 1 10048,78 Ti I 12 9963,55 Ne I 6 10046,64 D 6 9962,314 Ar II 1 
10045,73 T 6 9961 ,86 Nil 6 
10042,27 Kr II 20 9961,281 Na I 7 
10039,75 Ar I 2 9960 ,46 Cu II 15 
10038,9 Ne I 2 9960,07 Cu II 10 
10038,65 Krl 3 9955,09 Lii 2 

10038,19 Cu II 15 9954,75 Kr II 20 

10038,03 F I 4 9954,74 Ca II 8 

10037 ,1 Ne I 2 9954,141 KI 5 

10036,32 Cu II 5 9952,809 Ar II 5 
9951 ,88 Arl 20 10035,45 Nil 7 9951 ,087 Ar II 4 10034,45 Til 15 9949,668 KI 6 10032,81 Lii 2 9949,151 Ar II 7 

10031 ,16 He I 10 
10029,70 Ar I 40 9948,98 Til 8 
10027 ,73 He I 30 9947 ,94 Ne I 15 
10026,93 Cu II 1 9947 ,066 NI 4 
10024,3595 Cs I 1000 9944,9 Nel 2 
10023,72 Xei 50 9944,1 Nei 7 
10023,27 Nil 8 
10023,05 Cu II 30 9941,33 Til 8 
10022,278 Ar II 4 9939,05 Cu II 20 

10017,97 Kr II 20 9938,85 Ne I 15 

10017,822 NI 5 9937 ,80 Ar I 1 

10011 ,72 Ti I 15 9936,83 Ne I 10 

10008,55 Ne I 4 9935,046 Arll 1 
10007 ,61 Ari 3 9931 ,680 Ar II 1 
10007 ,31 Ne I 30 9931 ,474 NI 5 
f0006,68 Cu II 10 9931 ,39 Ca II 9 
10005,54 Ne I 20 9928,830 Ar II 1 
10003,055 NI 5 9927,35 Til 20 
10003,02 Til 25 9926,10 Cu II 10 
10002,25 Cl I 4 9925,67 Cu II 20 

9997 ,94 Ti I 15 9923,192 Xel 3000 
9997 ,750 NI 4 9918,52 Ne I 4 
9994,94 Ar I 1 
9994,32 Cu II 1 9918,05 Cu II 15 

9917,60 Krl 3 
9993,874 Ar II 4 9916,52 Cu II 30 
9993,209 Mgl 18 9916,37 Krl 4 
9990,9 Xe II 2 9916,144 Ar II 4 
9989,3 Kri 1 
9989,02 Ar II 1 9915,20 Cu II 1 

9915,13 Ne I 20 
9988,39 Ar II 1 9914,246 Ar II 2 
9986,475 Mgl 17 9909,712 Ar II 2 
9983,4 Xe II 1 9909,220 N I 2 
9983,20 Mgl 15 

2 9981 ,16 Til 5 9908,9 Xe II 
9906,394 Ar II 5 

9980,424 NI 3 9905,880 Ar II 5 
9977 ,825 Ar II 3 9905,65 F I 1,5 
9974,2 Ne I 2 9905,54 N I 0 
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~ Symbol I ~ Symbol I 

9905,44 Cu II 2 9825,847 01 13 
9904,29 Ar II 1 9825,843 Ar II 1 
9902,65 FI 12 9824,642 Arll 2 9902,31 Nel 30 9823,42 Ne I 5 9900,58 Nel 40 9823,39 Kr II 100 
9899,06 Ne I 2 9822,754 NI 7 
9897 ,30 Nel 3 9822,11 FI 15 
9897 ,08 Krl 2 9820,90 Xe II 2 9895,8 Xe II 1 9819,18 Ar II 1 9894,44 Cu II 5 9815,74 Cll 3 
9893,04 Cu II 5 9815,22 Arl 1 
9892,97 Kr II 10 9814,424 Ar II 3 
9892,18 Ar I 6 9814,026 NI 4 9891,743 01 13 9813,45 Til 5 9891,72 Si I 10 9813,35 Cu II 20 
9891,09 Nil 7 9810,28 Xell 2 
9890,63 Ca II 11 9810,27 Krl 2 
9889,082 Fe I 40 9810,018 NI 5 9887,39 Nil 6 
9887 ,06 Si I 10 9808,46 Cll 5 

9806,90 Cl I 25 
9884,09 Cu II 10 9803,697 Ar II 4 
9883,58 FI 8 9803,14 Kr II 500 
9883,369 Nl 3 
9881,57 Cu II 15 9802,019 Ar II 4 
9879,41 Ti I 3 9800,92 Arl 4 

Cl I 50 
9800,6 Kr II 5 

9875,95 9800,335 Fe I 20 
9875,90 Ne I 2 9799,906 Si III 2 
9872,159 Nl 6 
9868,21 Nil 5 9799,699 Xel 2000 
9868,20 Cull 15 9798,565 NI 5 
9865,56 Xeii 6 9795,1 Kr II 2 
9865,41 Nil 6 9794,89 Krl 3 
9864,26 Cu II 40 9794,80 FI 6 
9863,332 NI 9 9794,01 Nil 3 
9862,95 Krl 4 9793,239 Ar II 3 
9861,793 Fe I 30 9788,298 NI 4 
9861 ,41 Cu II 50 9788,1 Ne I 2 
9858,87 Cu II 3 9787 ,67 Til 50 
9856,24 Krl 500 9786,788 NI 4 9854,74 Ca II 8 9784,5010 Ar I 1000 
9854,065 Ar II 8 9783,59 Ti I 20 
9851,40 Krll 3 9783,30 Ti I 40 
9850,58 Cu II 3 9783,100 Arii 3 
9849,460 Ar II 10 
9838,33 Krl 5 9777,6 Krii 2 

9776,904 NI 4 
9837 ,94 Cu II 25 9774,8 Xeii 1 
9837 ,8 Xeii 2 9774,79 Ar I 1 
9837 ,47 Ne I 20 9773,575 Ar II 4 
9837,170 Ar II 3 
9834,623 NI 6 9771,833 Ar II 2 

9770,28 Til 40 
9833,8 Krii 5 9770,1 Kr II 2 
9832,15 Ti I 25 9768,69 Krl 2 
9830,90 Cu II 5 9768,22 Ti I 5 
9829,856 Ar II 3 

Fe I 9829,06 Cu II 3 9763,913 15 
9763,450 Fe I 15 

9828,06 Cu II 5 9761,847 Ar II 1 
9826,58 Kr II 100 9760,65 01 5 
9826,002 01 12 9760,57 Ne 2 
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~ Symbol I ~ Symbol I 

9758,644 Ar II 4 9701 ,515 Ar II 1 
9756,157 Ar II 3 9701 ,12 CIII 2 
9753,57 FI 1 ,5 9700,99 Xe I 20 9751,759 Kr I 2000 9699,40 FI 7 
9750,145 Ar II 3 9698,68 Xe II 50 
9746,86 Ti I 15 9696,77 Nil 1 
9744,8 Xe II 1 9694,01 NI 1 
9744,33 Cl I 30 9694,0 Nil 1 9743,60 Til 50 9693,27 Kr II 2 ll743,460 Ar II 2 9689,39 Si I 10 
9743,11 Kr I 50 9688,86 Til 30 
9741,49 01 4 9688,71 Cu II 10 
9741,43 Nil 4 9688,60 Ca I 15 
9741,3 Ne I 1 9687 ,83 Krl 10 
9739,770 Ar II 2 9686,37 Li I 2 

9739,6 CuI 4 9685,32 Xel 150 
9739,4 Krii 2 9682,26 Kr I 2 

9738,624 Fe I 200 9682,19 He I 1 

9737,77 Ti I 5 9678,98 Ti I 3 
9678,812 Ar II 2 

9737,75 Nil 4 9677 ,80 Ar I 8 
9736,70 FI 9 9677 ,41 01 1 
9735,94 Cii II 15 9676,287 Arii 3 
9734,554 Ar II 1 

9ti76,25 9734,34 FI 25 Ca I 5 
9734,0 Xe II 3 9675,55 Til 90 

3 
9673,39 Ari 6 

9732,28 Cu II 9672,90 Krii 6 
9728,36 Til 60 9669,54 Cl I 5 
9728,2 Ne I 1 
9727,51 Krl 2 9669,03 Kri 1 
9724,8 Ne I 1 9666,86 Ar I 50 
9722,78 Krl 1 9665,424 Ne I 1000 
9722,36 Nil 1 9664,29 Ca I 3 
9720,6 Kr II 3 9663,58 Ca I 2 
9720,57 Fl 1 9663,34 Kr II 200 
9718,96 Ti I 25 9663,19 Ti I 3 
9718,66 Nil 1 9662,04 FI 12 
9718,16 Xel 100 9661,90 Cli 20 
9717,73 CIII 2 9661,42 Ti I 10 
9717,16 Krii 10 9658,44 CI 10 9717,00 Ti I 10 9657 ,7841 Ar I 1500 
97'15 ,51 Ti I 3 9655,974 Ar II 3 
9715,11 CIII 5 9653,143 Fe I 20 
9714,85 Krl 15 9647 ,4\:J Til 50 
9713,117 Ar II 2 
9711 ,779 Ar II 1 9643,312 Ar II 1 

9642,2 Ne I 1 
9711 ,60 Krii 200 9641 ,6 Xe II 4 
9710,03 Xel 2 9641 ,190 Ar II 2 
9706,44 CIII 2 9638,28 Ti I 100 
9706,2 Xe II 2 
9705,64 Til 80 9632,435 Mg II 11 

9632,37 Cll 20 
9705,39 CIII 3 9631 ,888 Mg II 12 
9704,22 Kr I 50 9630,95 Xe II 3 
9702,86 Til 3 9626,562 Fe I 30 
9702,60 He I 15 

9625,64 9702,40 Ne I 3 He I 3 
9623,235 Ar II 2 

9702,35 Cl I 40 9622,5 Kr II 3 
9701 ,961 Ar II 1 9622,068 Ar II 4 
9701 ,81 Ca I 20 9620,80 CI 9 
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).., Symbol I ).., Symbol I 

-----

9619,61 Kr II 400 9543,376 D 5 
9619,575 Ar II 3 9542,509 T 5 
9615,71 Xe II 4 9540,89 Krl 30 9615,63 Krl 3 9540,664 Ar II 5 9613,80 Kr II 100 9535,640 Ar II 3 
9612,508 Ar II 2 9534,167 Ne I 500 
9609,06 Cl I 35 9532,3 Kr I 1 
9606,77 Til 3 9530,73 Lil 1 
9605,80 Kr II 500 9530,3 CuI 5 
9605,80 Xel 3 9529,27 He I 5 
9604,50 Xe II 7 9526,39 Ar II 1 

9526,17 He I 15 9603,42 He I 5 9522,01 0 I 4 9603,03 C I 7 9520,23 Kr II 4 9601,933 Ar II 6 9516,94 Cl I 15 9599,53 Til 50 9516,87 He I 3 
9599,325 Ar II 2 9516,60 He I 20 
9597 ,829 KI 14 9513,379 Xei 200 
9595,704 KI 15 9512 ,43 Cu II 2 9595,09 Ar I 4 
9594,24 Krii 100 9511,80 Til 8 

9511,55 Til 10 
9593,67 Arl 1 9510,81 Til 12 
9592,20 Cl I 75 9508,440 Ar II 3 
9592,19 Nel 5 
9591,35 Xe II 50 9508,49 Til 20 
9590,15 Til 3 9508,4 Ne I 5 

4 
9506,59 Nel 3 

9588,77 Ti I 9506,04 Til 25 
9588,01 Cl I 5 9505,78 Xel 10 
9586,996 Ar II 2 
9585,92 Si I 10 9505,67 0 I 5 
9585,14 Xel 20 9505,433 Mgi 5 
9584,79 Ne I 3 9505,30 FI 25 

9505,19 Si I 20 9584,77 Cl I 50 9504,70 Kr II 100 9581 ,42 Li II 
9577 ,70 Xe II 2 9503,108 Mgl 7 
9577 ,52 Kr II 500 9502,454 Mgl 8 
9576,43 Cl I 8 9500,60 Kr II 100 
9574,80 FI 3 9499,39 0 I 0 
9573,99 Ne I 2 9498,04 OI 8 
9571 ,30 Cl I 5 9497 ,9 Ne 2 9570,65 Si I 8 9497 ,07 Xe I 40 
9570,08 Til 4 9492,76 0 I 1 
9569,960 Fe I 40 9487 ,76 Xe I 4 
()564,32 Kr II 5 9487 ,49 OI 6 
9561 ,60 Ar I 5 
9561 ,26 Kr II 2 9486,89 Cl I 25 

9486,680 Ne I 500 
9555,2 Ar I 4 9486,02 Ar I 3 
9554,96 Cl I 4 9483,00 Cl II 2 
95S3,631 Ar II 5 9481 ,93 Cl I 3 
9552,99 FI 0,7 

9480,871 Ar II 9552,89 He I 2 1 
9480,73 Nil 1 

9552,85 Kr II 10 9478,39 Arl 50 
9552,30 FI 0,7 9476,4 Kr II 5 
9549,4 Kr II 2 9475,239 Ar II 4 
9547 ,73 Ar I 2 
9547,40 Ne I 300 9475,23 Xe II 3 

9475,06 KrU 100 
9546,07 Til 50 9473,36 Cu II 1 
9545,974 H 5 9472,4 CuI 2 
9.143,64 Kr II 10 9470,93 Kr II 200 
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" Symbol I " Symbol I 

9467 ,81 Ne I 2 9400,59 Xe II 15 
9465,938 Na I 6 9399,24 OI 1 
9464,3 Xe II 10 9393,81 Cl I 50 9464,23 N I 1 9393,8 Ne 2 9463,71 Cu II 3 9392,789 N I 15 
9463,61 He I 50 9389,47 FI 0,8 
9461,67 Krii 3 9388,08 Kr II 50 
9460,676 NI 10 9387 ,33 Si I 10 9459,21 Ne I 300 9386,805 NI 14 9459,09 Ar I 100 9386,75 FI 2,5 
9454,0 Ne I 1 9384,96 FI 40 
9453,50 Nil 1 93~7 ,63 Ari 5 
9453,22 Ti I 3 9377 .2 Ne I 5 
9452,08 Ne I 10 9376,71 Li I 1 
9452,06 Cl I 75 9374,76 Xe I 100 
9451,59 Cu II 2 9374,163 Ar II 3 
9450,88 Kr I 20 9374,02 Xei 10 
9447 ,6 Xe II 1 9373,28 Ne I 200 
9446,57 Ari 2 9372,904 Fe I 6 
9445,34 Xei 80 9368,02 Ne 2 
9445,26 Ne I 3 9363,6 Krii 1 
9443,8 Ne I 2 9362,50 Ar I 4 
9442,82 Nil 3 9362,03 Kr I 100 
9442,68 Xel 20 9361,95 Krll 300 
9441,46 Xel 20 9360,466 Ar II 1 

9440,02 Krii 100 
9358,37 CIII 1 
9354,218 Arl 200 

9439,40 Nil 1 9353,3 Ne I 3 9438,783 Mgi 20 
9437 ,21 Krll 20 9352,23 Kri 100 
9436,22 Ar II 1 9351,590 KI 6 
9433,67 FI 200 9350,44 Fe I 10 
9432,94 Ne I 40 9349,248 KI 3 
9432,764 Mgl 19 9349,08 Kr II 100 
9431 ,77 Til 3 9347 ,235 KI 7 
9431,20 Nil 1 9345,11 Kr II 100 
9430,25 Kr II 5 9344,93 He II 
9429,814 Mg·I 17 9344,793 Ar II 2 
9425,38 Ne I 500 9340,59 Ar I 3 
9421,78 Si I 15 9340,544 Mgii 10 9420,484 Ar II 4 9340,5 Ne I 2 
9419,82 Cl I 40 9337 ,9 Kri 1 
9418,582 Ar II 1 9337 ,73 Kr II 2 
9414,964 Mgi 25 9334,80 Ar I 8 
9414,94 Krll 100 
9414,14 Fe I 20 9334,08 Xei 3 

9333,32 Ar I 1 
9414,07 Cl I 2 9332,04 Cu II 5 
9413,506 Si I 100 9331 ,979 AlII 2 
9413,32 Kr II 3 9331,67 Xe II 4 
9412,72 Si II 100 
9412,32 Ne I 4 9331,546 Alii 3 

9331,05 Ar II 1 
9412,01 Xei 60 9330,66 Krii 5 
9410,75 Ne I 6 9328,08 Ari 2 
9408,66 Ar I 3 9327 ,545 Mgii 10 
9407 ,57 Xe II 1 
9405,73 CI 16 9326,66 Ne 2 

9326,52 Ne I 600 
9405,75 Ne I 8 9326,19 Kr II 4 
9402,82 Kr II 200 9326,03 Krl 10 
9402,69 Ar I 20 9325,84 Nil 0 
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9323,899 Siiii 3 9257 ,62 Til 7 
9320,99 Kr II 200 9255,778 Mgl 30 
9318,22 Si I 10 

9253,98 1 9317,84 Kr II 30 Nil 
9314,34 Fl 60 9253,67 Si I 15 

9252,628 Ar II 2 
9313,98 Ne I 300 9249,41 Alii 1 
9313,51 Ar II 1 9246,499 Mgl 12 
9312,48 Til 4 
9310,58 Ne I 150 9246,14 Til 10 
9306,64 Xei 40 9245,45 Kr II 20 
9305,87 Arii 1 9245,18 Xe I 3 
9305,76 Krii 1 9244,57 F I 15 
9304,77 Xe II 1 9244,266 Mg II 13 
9301 ,95 Xei 30 

9244,15 9300,85 Ne I 600 Xe II 2 
9243,54 Kri 30 

9299,40 Kri 1 9243,00 Kri 1 
9298,7 Xe II 2 9242,17 Ar I 1 
9296,1 Kr II 60 9242,02 Nil 2 
9293,82 Krii 500 
9291,58 Ar I 100 9238,59 Xe II 2 
9290,747 Alii 5 9238,48 Kr II 500 
9290,649 Alii 6 9235,38 FI 50 
9289,95 Kr II 20 9234,16 Kri 1 
9288,82 Cl I 60 9233,18 Krii 50 
9288,550 Alii 2 

9232,85 6 FI 
9288,4 Xe II 5 9229,40 FI 2,5 
9288,145 Alii 3 9229,017 H 4 
9287 ,87 Kri 1 9226,86 Cu II 1 
9286,794 Alii 2 9226,67 Ne I 200 
9286,578 Alii 1 
9285,04 Ti I 5 9226,50 D 4 
9281 ,06 Nil 3 9226,39 Xe II 7 

9225,667 T 4 9279,9 Kr I 2 9224,83 Kri 1 9279,712 Ar II 4 9224,4955 Ar I 1000 9275,53 Ne I 100 
9273,02 Kr I 8 9223,05 F I 6 
9271,99 Kr II 50 9222,39 Xe I 5 
9270,96 Kri 10 9221 ,88 Ne I 150 
9269,38 Kr II 2 9221 ,59 Ne I 200 
9266,61 Nil 1 9221,08 Ar I 5 

9266,17 2 
9220,05 Ne I 400 

Kr II 9219,001 Ar II 2 
9266,006 01 24 9218,248 Mg II 14 
9265,938 OI 21 9217,32 hil ~ 9265,67 Xe II 10 9217,10 II 
9263,54 CuI 3 9216,51 Xei 1 

9262,93 Kr II 2 9214,61 Li I 1 
9262,774 OI 23 9212,9 Ne I 2 
9262,69 FI 8 9212,39 Cl I 3 
9262,69 Krl 1 9211,38 Xel 25 
9262,671 OI 22 9210,39 Ar II 1 

9210,337 He I 10 
9262,584 OI 19 9210,033 Fe I 6 
9260,935 OI 20 9208,5382 Cs I 200 
9260,845 OI 21 9208,35 Si I 15 
9260,806 01 20 9208,001 N I 8 
9259,60 Xell 1 9207 ,59 NI 3 

9259,05 Fe I 15 9207,27 Kr II 8 
9258,78 Ar II 1 9205,40 Cu II 20 
9258,31 Fe I 20 9203,20 Xei 30 
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9201 ,76 Ne I 600 9121 ,00 Nil 1 
9198,61 Arl 50 9118,892 Fe I 25 
9197 ,49 Cl I 25 9115,00 Krll 20 9197 ,18 Xel 2 
9196,7 Kr II 1 9112,24 Xe I 4 

9111,80 CI 10 
9194,637 Arl 150 9111,69 Krl 20 
9193,8 Xe II 2 9111,3 Arl 1 
9192,605 Ar II 3 9107 ,87 FI 10 9191 ,8 Ne I 3 
9191,67 Cl I 60 9106,573 Arll 4 

9106,24 Xe II 1 
9191,65 FI 10 9103,53 Ne I 3 
9191,17 Ar II 1 9103,33 Cu II 10 
9188,69 Krl 2 9102,33 FI 50 9187 ,84 NI 3 
9187,449 NI 9 9102,1 Ne I 1 

9100,58 Krl 1 
9182,83 CI 4 9099,72 Krll 15 
9181,23 Kr II 10 9098,58 Ar II 2 
9180,17 Ar I 6 9097,49 FI 3,5 9178,68 FI 350 
9175,42 Kr II 40 9096,49 Kr II 4 

9096,17 Nil 1 
9174,52 He I 2 9096,13 Xel 50 
9173,267 Siiii 2 9095,099 Ar II 3 
9172,3217 Cs I 1000 

9094,83 9172,14 AlI 4 CI 12 
9170,86 AlI 5 9094,5 Krll 2 

9169,76 FI 3 
9094,33 Krl 4 
9092,93 Nil 0 

9168,917 Ar II 1 9090,98 Kr II 3 
9167 ,53 Til 8 
9167 ,52 Xel 100 9090,70 Til 25 
9165,938 Nal 6 9089,906 All 5 
9164,04 Kr II 3 9089,45 Nil 1 

9089,415 Fe I 30 9163,261 All 2 9088,51 CI 9 9162,654 Xe I 500 
9162,33 FI 2 9088,324 Fe I 50 
9159,030 Ar II 2 9087 ,18 Kr II 2 
9158,38 Xel 2 9079,707 Ar II 2 
9157 ,82 Kr II 2 9079,599 Fe I 8 
9156,049 Ar II 3 9078,28 CI 8 
9156,02 01 4 9075,42 Ar I 60 
9153,878 Na I 4 9073,34 Arl 50 
9152,12 Xel 20 9073,15 Cl I 50 
9151,78 FI 180 9073,04 Ne I 8 
9150,82 Ar II 1 9069,7 Ne 2 
9148,68 Ne I 600 

9069,66 Cl I 25 9146,40 Nil 2 
9069,61 Nil 1 

9141,8 Xel 2 9068,39 Cll 3 
9139,950 AlI 6 9068,023 Ar II 5 
9136,6 Xe II 5 9068,0 Xe II 2 
9133,4 Krll 8 

9066,77 Arl 40 9132,53 FI 1,4 
9063,78 Nil 0 

9131 ,59 Xel 3 9063,27 He I 6 
9131 ,21 Kr II 6 9062,47 CI 8 
9123,14 Til 5 9061,43 CI 9 
9122,9660 Ar I 500 

9060,749 Ar II 3 9122,63 FI 40 
9060,472 NI 10 

9122,49 Kr I 20 9057 ,51 Arl 2 
9121 ,14 Ne I 20 9057,23 Ar I 4 
9121 ,10 Cll 75 9052,54 Ne I 6 
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9051,236 Ar II 1 8986,15 Nil 4 
9050,10 Cl I 4 8983,84 Si I 4 
9049,890 NI 12 8983,65 FI 3,5 
9049,47 NI 5 8983,28 Nil 3 
9049,06 Ne I 3 8981 ,18 F I 12 
9046,8 Ne I 1 8981,05 Xel 100 
9045,878 N I 13 8980,10 Cl I 2 
9045,446 Xe I 400 8978,70 Kr II 15 
9045,40 Cl I 40 8977,99 Kri 50 
9045,4 Ne 2 8975,408 Fe I 10 
9044,55 Kr II 10 8971,365 Ar II 4 
9044,47 Kri 3 8971,36 Nil 1 
9042,10 F I 400 8970,98 Ari 2 
9039,95 Kr II 20 8968,947 Ar II 4 
9039,0 Nei 3 8968,6 Ne I 2 
9038,96 Cl I 30 8967 ,53 Kri 10 
9036,98 Ne I 6 8967 ,39 Ari 2 
9035,915 Ar II 3 8964,48 Ar I 10 
9032,18 Xei 50 8963,66 F I 4 
9032,04 Nil 1 8962,34 Ne I 3 
9031,35 Ar II 1 8962,19 Ar I 40 
9028,918 N I 9 8960,75 CI 2 
9027 ,32 Ti I 15 
9025,98 Xe I 30 8957 ,245 Si IV 2 
9025,67 Krll 10 8952,78 Xei 50 

350 
8952,254 Xe I 1000 

9025,49 FI 8949,10 Si I 10 
9024,47 Fe I 15 8948,12 Ne I 7 
9021,58 Si I 10 
9018,162 Si IV 1 8948,01 Cl I 50 
9017,596 Ar II 7 8945,204 Fe I 20 

9015,19 F I 0,7 8943,483 Cs I 2000 

9014,938 Ar II 1 8942,962 Na I 2 

9014,911 H 3 8941,47 Ne I 6 

9012,457 D 3 8937 ,530 Ar II 1 
9012,098 Fe I 30 8936,61 F I 0,7 
9011 ,639 T 3 8935,448 Ar II 1 
9010,39 NII 1 8931,326 Ar II 5 
9008,51 Si I 15 8931 ,20 Cl I 2 
9008,455 Ar II 6 8930,83 Xei 200 
9006,19 FI 50 8930,04 Nil 1 
9006,15 Kr II 10 8929,24 Ne I 10 
8999,564 Fe I 200 8928,6920 Kri 2000 
8999,19 Kri 30 8927 ,4 Ne I 2 
8999,11 Kr II 6 
8997 ,803 Ar II 4 8927 ,36 Ca II 11 

8926,819 Ar II 1 
8997 ,156 Mgl 10 8926,074 Ar II 3 
8996,978 He I 2 8925,504 AlI 4 
8996,2 CuI 20 8925,436 KI 4 
8995,865 Arll 7 
8994,99 Ari 10 8925,30 Si I 10 

8923,569 Mgi 20 
8992,84 Ari 1 8923,555 AI I 9 
8991 ,692 Mgi 9 8923,312 KI 5 
8989,44 Til 12 8921,14 Lii 0 
8989,026 Mgl 7 8920,198 Ar II 2 
8988,58 Nel 200 8919 ,4987 Ne I 300 

8916,89 F I 2 
8988,20 Ar I 3 8915,522 Ar II i 
8987 ,57 Xe I 200 8915,44 Ne I 3 
8986,615 Ar II 6 8914,74 HeT 2 
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8914,43 Fl 7 8841 ,70 Cll 15 
8913,0 Nel 3 8841,277 All 10 
8912,900 All 7 
8912,88 Cl I 40 8840,82 Ar I 20 
8912,78 FI 300 8840,39 Ar I 3 

8912,07 Ca II 10 
8840,09 Krll 4 
8839,9 Xe II 3 

8910,27 FI 140 8838,433 Fe I 30 
8908,73 Xel 200 
8908,26 Kr II 3 8838,009 Ar II 1 
8905,650 Ar II 6 8835,082 Mg II 11 

8904,512 Ar II 1 8833,42 Krll 3 
8904,34 CI 2 8831 ,232 FI 100 

8904,017 KI 12 8830,9078 Ne I 50 

8903,20 CI 1 8829,38 Kr II 5 
8902,66 Xe II 5 8828,909 All 8 
8902,188 KI 13 8824,323 Mg II 10 
8900,92 FI 1000 8824,227 Fe I 250 
8899,92 Fl 60 8821,14 Til 12 
8899,297 Ar II 3 8820,70 Clll 5 
8895,6 Ne I 2 8820,45 01 15 
8895,42 Ar I 1 8820,36 Ne I 6 
8895,144 Ar II 1 8819,60 01 5 
8893,32 Nil 1 8819,56 Nil 2 
8892,7277 Si I 20 
8892,22 Ne I 10 8819,412 Xel 5000 

8891,70 1 
8819,39 Ti I 8 

Arl 8819,37 Arl 1 
8890,67 CI 2 8815,28 Cl I 30 
8890,147 Ar II 4 8810,10 Kr II 2 
8885,71 Xe I 10 
8881,48 Xell 2 8807 ,582 F·I 900 

8874,84 Ar I 4 8806,757 Mgl 50 

8873,39 Cl 3 8805,78 Krl 20 

8870,32 Kri 4 8805,16 Arl 3 

8870,216 Ar II 1 8804,65 Krll 3 

8869,40 Xe II 2 8804,624 Fe I 10 
8867,170 Ar II 2 8804,61 Xe II 30 
8866,961 Fe I 150 8803,860 Ar II 1 
8865,7562 Ne I 500 8799,9 en 0 

8865,3057 Ne I 100 8799,36 FI 70 
8863,09 Ti I 3 8799,082 Ar I 100 
8862,787 H 2 8798,65 Krll 3 
8862,32 Xei 300 8796,92 Xe II 2 
8860,374 D 2 8796,142 Ar II 5 
8859,570 T 2 8794,40 Til 8 
8858,39 Alii 1 

8793,8 en 1 
8855,74 Xell 5 8793,376 Fe I f20 
8855,40 Nil 0 8792,51 Ne I 30 
8853,8669 Ne I 700 8792,50 FI 35 
8851 ,44 Xe I 1 8790,3889 Si I 35 
8850,659 Ar II 1 

8790,555 Arll 1 
8849,97 Ar I 150 8785,88 Xe II 4 
8849,06 FI 70 8785,63 FI 14 
8846,46 Nil 1 8784,59 Ar I 30 
8846,17 Ar I 1 8783,7539 Ne I 1000 
8844,502 F I 120 

8782,014 Ne I 50 
8842,527 Ar II 1 8780,747 Si I 11 
8842,46 Krl 3 8780,6223, Ne I 1200 
8842,1 Ne 2 8780,25 Kri 30 
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8778,75 Ne I 150 8725,76 Til 6 
8778,66 Til 30 8722,17 Kr I 1 
8777,73 FI 120 8719,56 Til 30 8776,7490 Krl 6000 
8776,74 He I 2 8719,374 Ar II 3 

8718,841 NI 14 
8774,05 Krl 50 8717,825 Mgl 13 
8773,896 All 14 8717,31 Kr II 2 
8773,00 Krl 4 8716,947 Ar II 1 8772,95 Nil 3 
8772,866 All 13 8716,19 Xe II 50 

8714,52 Ne I 5 
8771,855 Ar II 15 8713,79 Ar I 5 
8771,6592 Ne I 400 8713,69 elI 3 
8768,215 Ar II 1 8713,62 Krl 2 8767 ,55 Ne I 15 
8767,053 KI 3 8712,689 Mgl 12 

8711,708 NI 15 
8766,422 Si I 14 8711,58 elI 1 
8766,64 Til 75 8711,54 Xel 2 
8766,61 FI 10 8710,54 Nil 6 8764,112 Krl 150 
8764,00 Fe I 100 8710,29 Fe I 20 

8710,175 Mgl 10 
8763,955 KI 4 8709,64 Xe I 40 
8763,39 Nil 1 8707 ,61 Kr II 8 
8761,6907 Arl 2QO 

8704,1132 8761,44 Til 15 Ne I 200 
8761,415 es I 500 8703,255 NI 14 

8760,14 Xe II 6 
8700,95 Ar I 3 
8700,44 elI 5 

8758,20 Xel 100 8699,002 Nil 5 
8757 ,192 Fe I 25 
8755,20 Krl 30 8697 ,79 Nil 3 
8754,009 Ar II 2 8697 ,50 Krl 40 

8753,08 ei 3 8696,86 Xe I 200 

8752,009 Si I tOO 8696,71 en 5 

8752,14 Xell 7 8694,900 Nil 4 
8751,174 Si I 10 8693,086 Ar Il 2 
8750,475 H 8692,34 Til 100 
8748,093 D 8692,20 Xel 100 
8747 ,357 NI 9 8690,19 Krll 100 
8747,298 T 8690,12 Ar I 2 
8747,29 Krl 2 8588,632 Fe I 1500 
8746,43 Krl 3 8687,430 Nil 5 
8745,657 Mg II 11 8686,28 elI 30 
8742,4509 Si I 75 8686,161 NI 14 
8742,49 Krl 1 8683,400 NI 16 
8741,26 Ar I 1 

8682,99 8739,51 Ar I 3 Ti I 125 
8682,56 en 8 

873~,39 Xel 300 8681,9216 Ne I 500 
8737 ,31 Ti I 7 8680,31 Alii 3 
8737,270 FI 140 8680,270 NI 17 
8736,63 Arl 20 

8680,079 8736,19 Ar I 2 Si I 11 
8679,4898 Ne I 500 

8736,021 Mgl 17 8678,43 Ar I 60 
8734,990 Mgll 10 8676,076 Nil 7 
8734,70 Ti I 75 8675,38 Til 150 
8732,80 Fl 6 

8675,28 Alii 8728,909 NI 10 1 
8674,92 AlII 2 

8728,019 Siiii 3 8674,767 Ar II 1 
8728,0110 Si I 40 8674,751 Fe I 60 
8726,54 Krl 8 8674,26 Krll 2 
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8673,48 Krl 2 8610,67 Krl 5 
8672,62 F I 35 8609,26 Cu II 3 
8671 ,28 Alii 1 8707,611 Ar II 2 8667 ,9438 Ar I 400 8606,64 Cu II 1 8667 ,71 F I 1 8606,06 FI 6 
8665,22 CIII 3 8606,014 Si I 8 
8665,021 H 8605,85 Kri 40 
8664,63 F I 6 8605,7790 Ar I 150 8663,65 CIII 2 
8662,140 Ca II 16 8604,47 F I 1,4 

8604,32 Nil 3 
8661 ,907 Fe I 600 8604,23 Xeii 50 
8660,52 Nil 3 8604,016 Ar II 6 
8657 ,590 Ar II 1 8600,98 Til 25 8656,93 F I 0,8 
8655,869 NI 14 8599,4 Krl 1 

8598,394 H 
8655,72 Xe II 3 8598,18 Til 60 
8655,5206 Nel 400 8597 ,0470 Si I 20 
8654,3837 Ne I 1500 8595,962 Si I 25 8653,38 Nil 3 
8652,6 CIII 1 8595,91 Kr II 4 

8594,005 Nl 15 
8651 ,50 Kr II 5 8593,1 Krl 10 
8651 ,49 Kr I 8 8592,624 Ar II 3 
8650,889 Na I 6 
8649,922 Na I 7 8591,2583 Ne I 400 
8648,4622 Si I 50 8586,00 01 2 

250 
8585,96 Cl I 100 

8648,54 Xel 8585,262 Ar II 3 
8647,114 Si I 15 8584,0 CuI 10 
8647 ,0400 Ne I 300 
8642,89 Arl 1 8584,0 Xe II 1 
8641 ,75 Cl I 3 8582,91 Ne I 60 

8641 ,47 Til 40 8582,267 Fe I 15 

8640,7 Alii 8 8579,49 Ar I 4 

8638,31 Nil 3 8578,40 Ti I 15 

8636,4 Xe II 2 8578,06 Ar I 5 
8636,38 Ti I 18 8577 ,98 Cl I 7 
8635,31 Ne I 50 8576,01 Xei 200 
8634,84 Cl I 2 8575,25 Cli 75 
8634,6472 Ne I 600 8571 ,3535 Ne I 100 
8632,81 Kri 1 8569,72 Til 50 8631 ,5 Kri 1 8569,02 Krl 20 
8631 ,102 Ar II 1 8567 ,735 NI 14 
8629,33 Ti I 18 8566,7 Xell 2 
8629,238 N I 16 8565,45 Ti I 25 
8628,94 Xe II 25 
8628,70 Krl 1 8565,13 Ari 1 

8564,7 Xei 1 
8628,61 Cl I 4 8563,59 Kr II 2 
8624,82 Kri 4 8563,38 Ar I 1 
8624,24 Xel 80 8562,550 Ar II 2 
8623,804 Ar II 5 
8621 ,612 Fe I 10 8561 ,38 Arl 3 

8560,89 Kri 50 
8620,4602 Arl 100 8556,7803 Si I 120 
8619,34 Kr II 1 8553,97 Xei 2 
8618,44 Ti I 20 8551 ,33 Kr II 2 
8618,14 Til 15 
8613,58 Kr II 2 8550,54 Til 25 

8550,46 Cl I 20 
8612,91 Ti I 7 8548,07 Til 100 
8612,58 F I 6 8547 ,023 Ar II 4 
8611,807 Fe I 40 8545,384 H 
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8544,6952 Ne I 60 8468,46 Til 100 
8542,089 Ca II 17 8468,413 Fe I 300 
8539,36 Til 60 8467 ,8 Xe II 1 8537 ,98 Krll 3 8467 ,32 Cl I 25 8537 ,93 Krl 40 8467 ,256 H 
8537 ,04 FI 7 8467 ,15 Ti I 75 
8536,26 CI 1 8466,483 Mgl 2 
8536,1645 Si I 40 8465,352 Li I 4 
8531 ,36 Ti I 15 8464,92 Kr II 4 
8530,10 Xel 30 8463,3569 Ne I 150 

8460,96 Ti I~ 7 
8526,36 Ti I 8 8457,10 Ti I 40 
8525,99 Ti I 8 8450,89 Ti I 75 
8523,88 Kr II 3 8450,37 Xel 1 8522,55 Xel 30 
8521,4428 Ar I 2000 8446,758 01 29 

8446,6 Xe II 2 
8521,149 Cs I 4000 8446,359 01 30 
8519,72 Cl I 8 8446,250 01 27 
8518,37 Ti I 100 8443,982 Si I 40 
8518,05 Ti I 60 8443,44 Ar I 20 
8515,19 Xe II 50 8442,98 Ti I 20 

8440,26 Arl 1 
8515,08 Fe I 20 8439,603 Fe I 20 
8514,075 Fe I 150 
8511 ,04 Cu II 40 8438,93 Til 75 
8510,45 CI 1 8438,742 Nil 11 
8508,8700 Krl 3000 8437 ,958 H 

8508,66 OI 
8437,71 Ar I 6 

2 8437,55 Xel 10 
8505,112 KI 10 
8503,46 Cu II 15 8435,68 Til 300 
8503,449 KI 11 8435,24 Si I 8 
8502,487 H 8434,98 Ti I 300 
8502,2207 Si I 60 8432,37 Kr II 1 
8501,547 Si I 40 8430,88 CI 1 
8500,997 Ar II 2 8429,128 0 I 1 
8500,96 Xe II 2 8428,342 0 I 2 
8500,32 CIII 10 8428,25 Cl I 100 
8498,21 Kr I 30 8426,50 Ti I 200 
8498,018 Ca II 13 8426,326 0 I 4 
8497 ,32 Cl I 5 8424,780 0 I 1 8496,64 Ar I 2 
8496,03 Ti I 6u 8424,6473 Ar I 2500 

8424,41 Til 50 
8495,51 Ti I 15 8423,10 Ti I 20 
8495,3591 Ne I 500 8420,968 01 1 
8494,42 Ti I 30 
8492,078 Si I 15 8419,996 KI 1 
8490,30 Ar I 40 8418,70 Ti I 10 

8418,4265 Ne I 400 
8488,85 Cl I 2 8417,54 Til 25 
8484,4424 Ne I 80 8417,535 KI 2 
8483,16 Til 25 
8482,64 Xe II 5 8417,161 Ne I 100 
8477 ,26 Cu II 10 8416,97 Til 60 

8414,49 CII 1 
8477,20 Krl 2 8413,42 CII 2 
8473,694 Mgl 7 8413,321 H 
8473,31 Kr II 100 
8472,96 Cl I 3 8412,428 Krl 100 
8470,72 Ne I 5 8412,36 Ti I 150 

8411,88 Ar II 1 
8469,96 Kr I 2 8411 ,14 Kr II 1 
8468,845 Mgl 5 8409,190 Xel 2000 
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8408,2094 Ar I 3000 8347,94 em 5 
8408,15 eu I 20 8347 ,45 Xe I 60 
8406,20 eli 10 8347 ,24 Xe Il 100 8403,70 elI 1 
8402,54 Til 5 8346,823 Xe I 2000 

8346,420 Ar II 1 
8402,03 Xel 5 8346,120 Mgl 15 
8399,35 Ar I 20 8345,556 FI 120 
8397 ,61 elI 3 8345,553 H 8396,93 Ti I 90 
8395,734 Ar II 3 8345,183 Ar II 2 

8343,90 elI 50 
8392,400 H 8342,630 Ar II 1 
8392,37 Xe I 20 8341 ,931 Siiii 2 
8392,28 Ar I 80 8341 ,59 em 6 
8392,20 el I 15 
8391 ,96 elii 3 8339,431 Fe I 80 

8338,328 Si I 20 
8391,44 KI 8338,384 Ar II 1 
8390,223 Kl 3 8335,15 ei 13 
8389,48 Til 25 8333,785 H 8387,780 Fe I 1200 
8384,90 Krl 15 8333,27 elI 5000 

8333,14 Kr II 2 
8384,73 Arl 60 8332,99 em 7 
8383,58 elI 4 8332,73 Krl 1 
8382,82 Til 90 
8382,76 el II 5 8332,21 Ar I 20 
8382,54 Ti I 100 8331,941 Fe I 200 

8378,87 Krii 2 
8329,44 Xeii 30 
8327,907 Ar II 2 

8378,3 Xe II 3 8327 ,063 Fe I 1200 
8377 ,90 Til 100 
8377 ,6062 Nel 800 8324,58 Xel 20 
8376,41 Ne I 200 8323,90 Xel 2 

8376,079 Ar II 2 8323,428 H 

8375,95 elI 150 8321 ,09 Krl 2 

8375,93 Krl 5 8317,39 Si I 15 

8374,478 H 8317,10 Xe II 40 
8372,79 Xel 5 8316,2 Xell 10 
8371,38 Xel 3 8314,262 H 
8367 ,03 Ar I 3 8310,264 Mgl 10 
8366,4 Xe II 30 8306,710 £LI 25 
8365,7464 Ne I 150 8305,596 Mgl 9 
8365,642 Fe I 25 8306,115 H 
8363,52 Alii 8 8305,02 Arl 1 
8363,30 Alii 1 8304,69 eli 5 
8363,074 Ar II 2 8303,79 Ar I 1 
8361 ,81 eiii 8 

8303,313 8361,69 He I 10 Mgi 7 
8303,20 Krl 10 

8360,63 el II 15 8302,40 F I 600 
8359,57 Alii 9 8301 ,54 Ne I 150 
8359,23 Alii 1 8301 ,39 Krl 20 
8359,006 H 

8300,3248 8358,72 em 2 Ne I 600 
8298,837 1-I 

8358,28 eli 6 8298,581 F I 2000 
8357 ,86 em 2 8298,1077 Krl 5000 
8355,30 Ar I 1 8297,71 Xei 15 
8354,35 Alii 10 

8297 ,55 Xe II 8353,50 Ar I 4 100 
8296,723 Ar II 1 

8353,00 el II 2 8296,51 em 1 
8351,3 Xe II 3 8296,205 Nil 4 
8349,05 Xel 40 8294,675 Si I 13 
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8293,527 Fe I 20 8235,30 eu II 10 
8292,615 Silll 3 8234,639 Mg II 11 
8292,309 H 8233,194 Mg II 7 8291,88 Ari 8 
8287 ,56 Kri 4 8233,085 OI 13 

8232,347 Fe I 50 
8286,67 elI 5 8232,19 FI 500 
8286,434 H 8231,6348 Xei 10000 
8285,70 Xe II 15 8230,773 FI 3000 8283,21 eu II 60 8230,642 Si I 35 8282,85 Xe II 15 8230,016 OI 10 
8281,125 H 8228,89 Kr I 10 
8281,0495 Kri 1500 8227 ,680 OI 10 
8280,95 eli 7 8224,72 Ari 6 8280,1163 Xei 7000 8223,121 NI 13 8278,44 FI 2 8222,924 Mg II 7 
8277 ,60 eu II 50 8222,69 Kri 6 
8276,310 H 8221,84 OI 15 
8274,615 FI 1500 8221,829 OI 20 8273,79 elI 7 8221,73 et I 75 8272,355 Kri 100 8220,406 Fe I 150 
8272,26 em 1 8220,40 et I 60 
8271,944 Siiii 6 8218,40 Kr I 80 
8271,70 et I 7 
8271,377 Siiii 5 8217,817 Ar II 1 
8269,324 Siiii 8 8216,317 NI 15 

8269,15 et I 60 
8215,15 Si I 10 
8214,85 Xe II 20 

8267 ,97 et I 3 8214,726 FI 2500 
8267,117 Ne I 80 
8266,519 Xei 500 8213,989 Mg II 10 
8266,0788 Ne I 200 8213.50 Xe II 2 

8265,640 Siiii 5 8213;034 Mgi 20 

8264,5221 Ar I 1500 8212,24 Kri 5 
8263,2398 Kr I 3000 8212,05 Sim 2 
8262,73 Xe II 30 8212,00 et I 100 
8262,568 Siiii 9 8210,708 NI 11 
8262,49 FI 12 8210,1 Kri 1 
8260,81 Xe II 5 8209,839 Mgi 10 
8259,521 Ar II 2 8208,634 FI 350 
8259,3795 Ne I 150 8207 ,667 Fe I 40 8258,64 elI 4 8206,62 Kri 40 
8256,90 eu II 5 8206,40 et I 2 
8256,40 Xe II 20 8206,341 Xei 700 
8255,62 em 1 8205,22 Kri 20 
8255,07 Ar I 50 

eli 8254,725 ea II 7 8203,76 12 
8203,42 Ari 20 

8251,743 KI 8 8202,72 Krii 200 
8251,30 Xe II 2 8201,766 NI 7 
8250,180 KI 9 8201,720 ea II 10 
8249,58 Ari 4 
8248,797 ea II 11 8201,43 NI 2 

8200,95 et I 25 
8248,6812 Ne I 30 8200,357 NI 10 
8248,151 Fe I 30 8200,20 et I 35 
8245,37 Xe II 4 8199,02 et I 35 
8242,374 NI 13 
8240,606 Si IV 1 8198,951 Fe I 80 

8197,734 FI 60 
8239,130 Fe I 8 8196,73 Xei 2 
8236,77 He II 8196,48 em 10 
8235,408 OI 5 8195,070 Kri 50 
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8194,8237 Na I 9 8129,55 Cl I 2 
8194,7905 Na I 1 8129,26 FI 600 
8194,71 Siiii 3 8129,170 N I 3 8194,35 Cl I 50 
8194,18 Siiii 3 8128,908 Ne I 60 

8126,56 FI 350 
8192,4 Kr I 2 8126,378 Lii 300 
8192,28 Cu II 30 8123,44 Kr II 4 
8191,679 Siiii 8 8123,29 Xei 2 8191 ,241 F I 300 
8191 ,16 Siiii 6 8121 ,40 Cl I 5 

8120,434 Mg II 8 
8190,431 Siiii 7 8120 ,16 Xe II 30 
8190,258 Ar II 1 8119,72 Alii 1 ,5 
8190,0543 Kri 3000 8119,18 Ar I 50 8188,005 NI 13 
8186,9 Xe II 10 8118,5495 Ne I 100 

8118,29 Xei 15 
8184,852 NI 13 8117,75 Cl I 4 
8183,2556 Na I 5 8115,94 Xe II 50 
8182,93 Xei 1 8115,3108 Ar I 5000 
8179,339 FI 600 
8178,96 Ar I 20 8115,220 Mg II 9 

8112,900 Kri 6000 
8178,84 Ari 40 8110,65 Ar II 1 
8178,68 Kr II 2 8109,46 Xei 15 
8174,50 N I 1 
8171,95 Ari 10 8107 ,91 Xe I 6 
8171,288 Si I 25 8105,631 N I 2 

8104,3642 Kri 4000 
8171 ,02 Xei 100 8104,02 Kri 500 
8170,09 Cl I 10 8103,6920 Ar I 2000 
8167 ,55 Xe II 10 
8166,51 NI 2 8103,448 Siiii 11 
8166,235 NI 8 8102,862 Siiii 9 

8165,405 Ar II 3 8101 ,98 Xei 100 

8165,37 Xei 2 8098,724 Mgi 10 

8162,170 Si I 15 8098,55 Xe II 12 

8161,52 Cl I 12 8097 ,24 Xe I 3 
8160,15 Alii 3 8095,96 Kr II 3 
8159,51 FI 300 8095,55 Cu II 40 
8159,132 Mgi 2 8095,13 Xe II 10 
8157 ,25 Kr II 10 8094,76 Cl I 12 
8154,872 Si I 15 8094,06 Ar I 20 
8154,644 Mgi 1 8093,241 Si I 70 
8151 ,86 Ar I 3 8093,08 Ne I 2 
8151,80 Xe II 100 8092,634 CuI 2000 
8150,66 N I 1 8089,93 Ar I 5 
8150,647 Ar II 1 
8147,70 Kr II 1 8088,58 Cu II 20 

8087 ,69 Cl I 20 
8145,15 Kr II 100 8086,67 Cl I 75 
8144,96 Krl 15 8085,54 Cl I 60 
8144,8 Xe II 3 8085,20 Fe I 200 
8143,54 Ar I 10 

8084,48 Cl I 35 8142,17 Kr II 1 
8083,75 Ar II 1 

8142,13 Xe II 5 8083,80 CI 5 
8140,55 Si I 15 8082,4576 Ne I 200 
8136,83 Xe II 30 8080,31 Xe II 50 
8136,4061 Ne I 300 

8079,68 Ari 20 8132,98 Kri 60 
8079,618 KI 6 

8132,96 Kr II 6 8079,0332 Cs I 1000 
8131 ,40 Xe II 20 8078,923 Cs I 100 
8130,03 Kr II 10 8078,48 CI 4 
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8078,114 KI 7 8024,11 Ne I 2 
8077 ,521 Fl 350 8023,85 Xe II 50 
8076,64 en 8 8023,30 elI 18 8076,298 All 2 
8076,06 Nel 1 8021,9 Ar I 2 

8021 ,26 ei 3 
8075,519 F I 900 8021 ,14 em 1 
8075,46 eu II 2 8020,504 ea II 2 
8075,353 All 8 8020,07 Xe II 5 8073,99 Xel 1 
8071 ,285 Si I 25 8018,12 F I 8 

8018,56 ei 1 
8070,97 Xe II 50 8017,542 Ar II 2 
8070,598 Si I 25 8017,502 ea II 2 
8070,42 ei 3 8015,7235 es I 200 8066,60 Arl 20 
8065,968 All 6 8015,57 elI 45 

8014,7853 Ar I 800 
8064,94 Xe I 2 8014,26 Xe II 50 
8062,78 en 6 8011,05 FI 5 
8062,36 ei 3 8009,05 FI 1 8062,12 en 5 
8061,340 Xe I 150 8008,45 Xe II 300 

8007 ,79 F I 15 
8059,5038 Kr I 1500 8006,1566 Ar I 60Q 
8058,62 ei 8 8005,8 Xe II 2 
8057 ,258 Xel 200 

8003,26 8054,232 Mgl 7 Xe I 10 
8053,35 es I 100 8003,186 All 7 

8001 ,95 Xe II 10 
8053,305 Ar I 100 7998,972 Fe I 700 
8051 ,08 elI 20 7997 ,80 elI 50 
8049,854 Mgl 5 
8048,32 eii 3 7996,72 eu II 10 
8047 ,73 Mgl 3 7996,53 Til 3 
8047 ,60 Fe I 15 7996,5 Xe II 3 

7995,074 01 15 8047 ,28 Xe II 20 7994,473 Fe I 20 8046,13 Arl 50 
8046,073 Fe I 600 7993,42 ei 3 
8045,33 ei 4 7993,22 Krll 200 
8044,50 Si II 15 7993,12 Kri 5 
8044,308 Ar II 2 7993,048 AlI 5 
8042,18 Xe I 15 7992,90 Ar II 1 
8041 ,79 Nel 2 7992,53 ei 0 8040,931 FI 1000 7992,34 Xe II 100 
8040,56 Xe I 10 7991,5 Xe II 5 
8040,50 Kri 8 7990,78 Krl 2 
8039,39 eii 6 7990,68 es I 100 
8038,26 Xe II 100 

7988,17 eu II 60 8037,76 en 5 
7987 ,99 Xe II 40 

8037 ,23 Ar I 20 7987 ,89 ei 2 
8036,853 Ar II 2 7987 ,333 01 11 
8035,619 Si I 35 7986,977 01 13 
8035,40 Xe II 20 

7985,80 elI 4 8034,625 Ar II 1 
7983,61 Ar II 1 

8033,52 Krl 2 7982,406 Krl 100 
8031,64 Xe II 100 7982,398 01 11 
8029,67 Xel 100 7981 ,941 01 10 
8028,86 en 2 

7981,82 Krl 30 8028,341 Fe I 50 
7981 ,19 Kri 20 

8028,0 Xe II 1 7981 ,1 Xe II 100 
8026,950 Si I 25 7980,58 elI 15 
8026,45 eu II 10 7978,96 FI 5 
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7978,88 Ti I 4 7930,806 Mgi 7 
7976,95 Cl I 25 7929,65 FI 4 
7976,4 Xe II 3 7928,5996 Kr I 180 7976,03 Xe I 8 7927,35 Ar II 2 7975,579 Si I 13 7927,1172 Ne I 40 
7974,76 Xe II 20 7925,850 Si I 15 
7974,72 Cl I 20 7924,62 Cl I 100 
7973,62 Krll 120 7920,48 Xe II 10 7972,01 Cu II 8 
7970,306 Si I 35 7920,47 Krl 40 

7918,3857 Si I 90 
7968,66 Cl I 3 7916,45 Ari 20 
7967,341 Xel 500 7915,813 Ar II 1 
7965,08 Ar I 3 7915,419 NI 7 7962,62 Krl 1 
7960,84 Arl 2 7915,09 Cl I 25 

7913,432 Si I 25 
7957 ,67 Krl 2 7913,4242 Kri 200 
7957 ,07 Kr II 3 7912,867 Fe I 6 
7956,99 Arl 10 7912,383 Si I 20 7956,832 Kl 4 
7956,32 FI 300 7911 ,47 Si II 10 

7910,23 Ari 4 
7955,371 KI 5 7906,91 Ari 1 
7954,22 Xel 4 7904,770 Ar II 2 
7954,09 FI 60 
7952,66 FI 2 7904,62 Kr I 30 
7952,49 Cl I 15 7902,57 Cu II 25 

7952,19 3 
7899,28 Cl I 45 

CI 7899,27 NI 3 
7952,182 0 I 9 7898,985 NI 8 
7951,35 CI 1 
7950,824 0 I 10 7898,558 FI 500 
7949,17 Til 3 7898,10 Cl I 5 

7948,52 FI 40 7897 ,7 Xe II 5 

7948,1755 Ar I 400 7897 ,62 Nil 4 

7947 ,566 OI 10 7896,368 Mg II 13 

7947 ,204 0 I 3 7895,83 Cu II 20 
7946,99 Kr I 20 7893,33 Cl I 10 
7945,878 Fe I 600 7891,0777 Ar I 100 
7944,60 C I 3 7890,56 Cu II 3 
7944,42 Cu II 25 7889,62 FI 8 
7944,16 Ne I 20 7889,4 Xe II 50 
7944,0011 Si I 140 7887 ,395 Xel 300 
7943,8820 Cs I 800 7886,31 0 I 4 
7943,1805 Ne I 200 7886,00 Cl I 6 
7943,178 0 I 6 7882,71 Xe II 20 
7942,54 Xe II 100 

7882,36 Kri 10 7941,09 Fe I 10 
7881,76 Kri 30 

7940,65 Cl I 2 7881 ,667 Mgl 2 
7939,49 01 1 7881,320 Xe I 100 
7938,90 Cl I 8 7879,18 FI 300 
7938,34 Kri 2 

7878,22 Cl I 75 7937 ,41 Xel 40 
7877 ,051 M~ II 12 

7937 ,166 Fe I 100 7875,56 F I 18 
7936,9946 Ne I 70 7872,50 Cl I 1 
7936,314 FI 350 7871 ,93 Kri 2 
7933,85 Cl I 50 

7870,68 Cl I 1 7933,130 CuI 1500 
7868,20 Ar I 40 

7932,3490 Si I 120 7863,91 Kr I 20 
7931,41 Kr II 40 7862,7 Xe II 3 
7930,93 FI 220 7861 ,91 Ar I 15 
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7860,89 CI 8 7800,212 FI 15000 
7860,58 Cu II 5 7800,008 Si I 30 
7860,44 Ar I 2 7798,59 Cl I 5 7855,73 Ar I 8 7798,55 Ar I 30 7854,8215 Kri 800 7796,00 CIII 4 
7853,29 Ar I 1 7795,410 Ar II 2 
7852,86 CI 4 7791,90 Kr II 6 
7849,967 Si I 30 7790,978 Mgii 4 7849,72 Si II 500 
7849,397 Ar II 3 7790,56 Cl I 5 

7790,53 Xei 1 
7848,80 Si II 400 7789,42 Xei 15 
7848,25 CI 4 7787,75 Cl I 4 
7846,555 Ar II 2 7787,04 Xe II 100 7845,03 Cu II 25 7786,66 Kri 2 7841 ,23 Xei 15 7786,500 Mg II 5 
7840,40 Kr I 4 7783,66 Xe I 50 
7840,28 CI 2 7781 ,97 Kr II 100 
7840,04 Ne I 1 7780,586 Fe I 300 7840,01 Krl 8 7780,42 CIII 3 7839,42 Cl I 8 7778,74 Cu II 30 
7839,0550 Ne I 30 7777 ,82 Cl I 10 
7837 ,40 . Cl I 6 7777 ,1 Xeii 10 
7837,11 CI 3· 

7776,28 7836,134 AI I 12 Kri 15 
7835,309 All 11 7775,388 OI 26 

7833,06 Ne I 
7774,18 Xe II 4 

7 7774,166 0 I 27 7832,98 Xe I 10 7772,40 Kri 5 7832,63 CI 3 
7832,224 Fe I 400 7772 ;12 Xe II 20 
7830,76 Cll 30 7771,943 OJ 28 
7830,21 Krl 2 7771 ,10 Cl I 12 

7769,18 Cl I 30 7828,28 Xe II 20 7768,43 Kri 5 7825,80 Cl I 3 
7825,66 Cu II 50 7765,89 Kri 1 7823,72 Alii 2 7762,237 Nil 10 
7822,59 Fl 80 7759,297 Mgi 1 
7821 ,35 Cl I 45 7757 ,003 Ar II 1 
7820,79 FI 6 7756 ,52 Kr II 30 
7820,57 Cu II 5 7754,78 Cl I 6 7818,31 Xe II 10 7754,696 FI 18000 
7816,15 He I 5 7754,37 Cu II 10 
7815,83 Alii 1 7753 ,28 Ar II 1 
7815,34 Cl I 1 7752,905 Si IV 1 
7814,33 Ari 10 

7749,16 7813,76 FI 10 Kri 3 
7749,16 Kr II 1 

7812,33 Cu II 10 7748,278 Fe I 125 
7811,135 Mgi 3 7746,828 Kr I 50 
7810,237 Na I 3 7746,343 Mgi 1 
7810,06 Cl I 3 

7744,94 Cli 7809,781 Na I 4 125 
7744,09 Cu II 5 

7808,04 Fe I 6 7742,71 Si I 40 
7807 ,66 Cu II 75 7741 ,39 Kr I 10 
7806,52 Kri 15 7740,31 Xei 40 
7805,8 Xe II 1 
7805,19 Cu II 25 7738,68 Cu II 30 

7735,69 Kr II 250 
7802,651 Xel '100 7730,469 Si IV 1 
7802,27 Cl I 6 7726,64 Cu II 5 
7802,252 Ar II 1 7726,2 CIV 6. 
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7725,64 Si IV 2 7653,76 Fe I 6 
7724,6281 Ne I 10 7652,36 Cu II 30 
7724,2064 Arl 200 

7652,16 4 7723,818 Si IV 6 Krl 
7723,7599 Ar I 200 7644,80 Cl II 4 

7643,91 Xel 100 
7722,614 Mgl 1 7642,30 Xe I 
7718,785 Si IV 5 7642,025 Xe I 500 
7717,57 Cl I 100 

7641,16 Kr II 150 7712,94 Krl 1 
7712,42 Xe II 30 7640,31 Si I 20 
7711 ,73 Fe II 15 7639,99 0 I 1 
7710,390 Fe I 25 7635,33 Alii 2 
7708,96 Krl 1 7635,13 Krll 5 
7707,43 CIII 6 7635,1056 Arl 500 
7706,77 OI 5 7633,72 Cl I 20 
7704,81 Ar I 20 7630,497 Si IV 2 
7703,41 Krl 2 7629,46 Kr II 5 
7702,96 NIV 4 7628,86 Arl 50 
7702,89 Cl I 1.0 7628,35 Cl I 1 
7698,959 KI 24 7628,0 NV 
7697,40 Cl I 8 7627,85 AlII 1 
7694,5393 Krl 500 7625,94 CIII 2 
7692,97 Cll 7 7621,33 Ne I 5 
7692,50 CI 2 '1620,538 Fe I 25 
7691,550 Mgl 15 7620,51 Clll 4 
7690,165 Mgl 8 7619 NV 

7690,10 Arl 2 7618,57 Xe II 100 

7685,2460 Krl 400 7618,46 NV 5 
7685,20 Cl 4 7618,33 Ar I 30 
7683,458 Ar II 1 7618,03 Arii 1 
7681,49 Ar II 1 7615,69 Kr II 3 

7615,339 AlI 1 
7680,948 Ar II 2 7615,2 NV 
7680,2668 Si I 100 7614,820 All 7 
7878,748 Si IV 4 7612 ,{i5 CIII 7 7672,44 Cl I 25 
7670,85 Ne I 5 7612,356 Siiii 12 

7609,82 Xe I 3 
7670,81 Xe I 1 7608,9032 Cs I 500 
7670,66 Xe II 200 7608,46 Xe I 5 
7670,04 Arl 50 
7667 ,03 Ar I 4 7607,17() FI 7000 
7666,61 Xel 10 7606,159 All 5 

7665,48 01 1 7fi04,97 Xel 2 
7601,5443 Krl 2000 

7664,899 KI 25 7-600,77 Xel 10 
7664,70 Cu II 75 
7664,56 Xel 30 7600,2 NV 
7664,301 Fe I 80 7595,29 CIII 2 

7594,36 Xel 1 
7664,02 Xe I 10 7592,74 He II 
7663,45 01 3 7592,28 CIII 5 
7662,43 CI 5 7589,61 Xe I 6 
7662,3 Arl 2 7589,558 Mgll 3 
7661,223 Fe I 30 7589,320 Ar II 15 
7659,902 Mgl 17 75'87,4130 Kri 1000 
7659,50 Cl I 5 7586,40 CIII 4 
7659,152 Mgl 19 7586,044 Fe I 150 
7657 ,603 Mgi 20 7584,680 Xe I 200 
7656,86 Cl I 6 7584,29 Xe I 10 

7654,555 SiiV 4 
7583,797 Fe I 50 
7582,40 NIV 2 

7654,031 Ar II 2 7582,169 Lil 3 
7653,8 Xe III 1 7580,764 Mg II 4 
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7579,87 eu II 10 7486,862 Kr I 100 
7579,02 eu II 30 7486,52 em 3 
7578,16 em 4 7486,225 Mgi 5 7578,07 el II 10 
7576,68 em 2 7484,24 Ar I 15 

7483,44 ei 3 
7573,384 FI 5000 7482,723 FI 2200 
7572,06 Ne I 5 7482,19 Si I 25 
7570,93 Xel 6 7480,652 OI 8 7570,09 eu I 200 
7568,925 Fe I 30 7479,148 OI 8 

7477 ,264 OI 7 
7565,53 el II 18 7476,54 FI 70 
7563,214 AlI 3 7476,473 OI 12 
7562,01 eu II 25 7476,18 ei 2 7561 ,19 elI 4 7474,01 Xel 25 7559,79 Xel 40 7473,30 ei 1 
7554·,162 AlI 1 7473,226 OI 5 
7552,235 F I 5000 7472,4383 Ne I 50 
7550,63 Kr I 3 7472,01 Xel 40 7548,45 Xe II 300 7471,374 OI 2 7547 ,06 elI 100 7471 ,37 Alii 1 
7544,0439 Ne I 100 7471 ,1676 Ar I 4 
7543,10 Krl 3 7470,09 ei 1 
7535,7739 Ne I 300 
7531,171 Fe- I 60 7468 /ii ea I 3 
7530,70 Xe II 50 7468,309 N I 16 

2 
7467 ,99 Kr II 6 

7530,60 en 7466,322 Siiii 9 
7524,46 Kr II 300 7465,669 Siiii 4 
7519,86 eii 4 
7519,50 en 7 7465,645 FI 4000 
7515,88 Fe II 6 7465,45 ei 1 
7515,48 Kr II 20 7465,01 Kr I 3 
7514,96 Xei 3 7462,624 Siiii 8 
7514,919 FI 900 7462,40 elI 8 
7514,6514 Ar I 200 7462,38 Fe II 20 
7514,54 Xel 8 7461 ,890 Siiii 5 
7511,045 Fe I 800 7460,82 Xe III 5 
7510,42 Ar I 10 7459,70 Krl 1 
7508,90 en 3 7459,42 elI 3 
7508,6 Xe II 1 7455,996 Ar II 2 7507 ,28 Fe I 8 7455,36 Si I 25 
7505,67 ei 1 7454,08 elI 2 
7505,31 en 2 7452,5 eu I 2 
7505,153 Ar II 1 7451 ,00 Xe I 25 
7503,8685 Ar I 700 7449,12 Alii 5 7503,00 Xe II 3 7448,9 Xe Ill 1 
7501,13 Xel 20 7445,776 Fe I 200 
7497 ,286 Siiii 3 7445,34 Fe II 6 
7496,56 el I 1 7444,32 elI 3 
7495,36 Xe II 50 7442,327 Siiii 4 7495,088 Fe I 400 7442,299 NI 15 
7494,15 Krl 30 7441 ,94 Xel 20 
7493,58 Krl 20 7440,60 Til 3 
7492,23 Xel 20 7440,491 Ar II 4 
7492,12 et I 10 
7491 ,678 Fe I 12 7438,8981 Nel 300 

7438,15 eu II 15 
7489,46 elI 8 7438 ov 
7489,155 FI 2500 7436,25 Ar I 10 
7488,8712 Ne I 500 7436,13 elI 10 
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7435,78 Kr II 200 7362,83 Krl 4 
7435,71 Cl I 7 7362,297 AI I 9 
7435,33 Arl 30 
7434,74 Kr II 15 7361,568 All 8 
7433,85 Cu II 5 7361,34 Kr I 1 

7428,574 Ar II 2 
7359,97 Kr II 3 
7359,96 Kr I 5 

7427 ,2 CuI 5 7358,338 Ar II 2 
7425,54 Kri 60 
7425,290 Arl 12 7357 ,74 Til 3 
7424,60 Si I 85 7355,58 Xe I 40 

7424.05 Xei 20 
7355,4!$ Kr I 4 
7355,180 Ar II 2 

7423,639 NI 14 7353,96 CIII 0 
7423,4969 Si I 425 
7422,26 Ari 6 7353,42 Kr III 1 
7420,70 Cu II 8 7353,316 Arl 100 
7419,341 Ar II 1 7350,78 Arl 6 
7415,9462 Si I 275 7348,049 Ar II 7 
7415,35 Si I 40 7345,34 Ar I 1 
7414,10 Cl I 90 7344,72 Til 4 
7412,334 Ari 15 7343,37 Xe II 30 
7411,178 Fe I 100 7342,74 Cl I 3 
7410,14 Xeii 4 7342,00 Cl I 1 
7409,0818 Si I 200 7341 ,16 Krl 2 
7408,467 Siiii 3 7339,30 Xe II 300 
7407 ,02 Kr II 400 7336,480 Xel 50 
7405,774 Si I 375 7334,66 Fe II 8 
7405,77 Xei 3 7334,33 Kr I 4 
7404,51 Xel 12 7331 ,957 FI 5000 
7404,34 Cu II 100 7331 ,74 Cu II 15 
7402,70 Krl 1 7329,33 Cl I 3 
7400,5 Xe II 4 7327,8 NV 
7400,41 Xe I 30 7327 ,00 Krl 5 
7399,89 Cu II 20 7326,146 Ca I 400 
7398,688 FI 10000 7326,02 Cu II 15 
7395,52 Si I 15 7325,57 Ne I 15 
7393,793 Xei 150 7323,05 Xei 2 
7392,97 Ar I 15 7320,70 Fe II 40 
7389,425 Fe I 80 7319,94 Xe I 15 
7389,28 Cl II 7 7319,33 FI 6 
7387 ,685 Mgl 12 7316,87 Xel 20 
7387 ,004 Mgl 5 7316,272 Xel 70 
7386,402 Fe I 8 7316,0068 Arl 30 
7386,002 Xei 100 7314,303 FI 700 
7383,9796 Ar I 400 7313,77 FI 40 
7382,47 Cl I 3 7313,01 Xel 1 
7382,18 Cu II 10 7312,452 Xel 80 
7380,92 Cl I 4 7312,29 Si II 3 
7380,433 Ar II 15 7311,724 Ar I 100 
7378,38 Xe II 30 7311,019 FI 15000 
7376,46 Fe II 20 7310,24 Fe II 6 
7373,491 Na I 1 7309,033 FI 1000 
7373,229 Na I 2 7307 ,957 Fe II 50 
7373,00 Si I 35 7307 ,93 Ne I 15 
7372,65 CJ I 1 7307 ,37 Xe I 5 
7372,1189 Ar I 100 7306,60 Cu II 12 
7367 ,02 Kr I 2 7304,82 Ne I ;I (I 

7366,80 Kr I 2 7301 ,80 Xe II 200 
7364,73 CI 3 7301 ,29 Kr II 4 
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7301 ,25 Krl 5 7241 ,32 C I 2 
7298,98 F I 150 7240,12 F I 2 
7298,93 Xe III 1 7239,885 Fe I 8 
7293,068 Fe I 15 7238,20 Xei 3 7291 ,060 Mgi 10 7237,17 CII 7 
7290,26 Si I 55 7236,42 CII 20 
7289,78 Krll 400 7235,82 Si I 60 
7289,1730 Si I 400 7235,326 Si I 100 
7288,760 Fe I 10 7234,58 Kri 2 
7287,36 Fe II 6 7233,546 Ar II 15 
7287 ,262 Kri 80 7233,52 Kr II 1 
7286,11 CI 0 7231 ,32 CII 18 
7285,301 Xei 60 7229,93 Ar I 4 
7284,44 Ar I 6 7229,01 Cs 35 
7284,34 Xe II 100 7228,5356 Cs I 500 

7284,236 Ar II 4 7227 ,34 Krl 2 

7283,961 Xel 40 7226,206 Si I 100 

7282,81 Si I 40 7224,51 Fe II 1.2 

7281 ,349 He I 500 7224,24 CI 1 
7280,454 Ar II 2 7224,103 Krl 100 

7279,9570 Cs I 500 
7223,668 Fe I 12 
7222,39 Fe II 8 

7279,895 Cs I 100. 7220,24 Xel 1 
7279,75 Xe II 4 
7276,47 Xe II 4 7219,70 Cs I 15 
7275,294 Si I 160 7216,20 Til 5 

7272,97 Kr II 4 
7216,03 CI 0 
7215,97 Xe II 20 

7272,9349 Arl 100 7215,06 Nil 3 
7270,70 Cs I 15 
7270,66 Ar I 10 7213,13 Krll 250 
7268,28 Krl 1 7212,29 CIII 1 

7267 ,20 Arl 2 
7211 ,836 Siiii 1 
7210,52 CIII 2 

7267 ,090 Siiii 2 7209,44 Ti I 20 
7266,49 Xel 25 
7265,173 Ar I 3 7209,14 Xe I 5 
7264,99 Fe II 10 7208,21 Si I 25 

7207,406 Fe I 500 
7262,54 Xel 20 7206,9812 Arl 100 
7258,6 Xe II 2 7205,99 Cs 2 
7257 ,94 Xel 60 7202,55 Arl 2 7256,63 Cll 125 
7256,53 Nil 2 7202,360 F I 15000 

7202,26 CI 2 
7255,83 Cu II 20 7202,194 Ca I 200 
7254,529 0 I 17 7200,79 Xe I 15 
7254,447 OI 20 7200,59 Krl 7254,154 OI 19 2 

7252,48 Cli 3 7194,94 Cl I 5 
7194,92 Cu II 15 

7251 ,74 Til 8 7193,90 Si I 30 
7250,87 Xel 5 7193,58 Si I 65 
7250,625 Si I 180 7193,56 CuI 7250,14 Si I 25 50 
7249,92 Xel 2 7193,23 Fe II 8 

7193,172 Mgi 10 
7248,99 Cs 2 7188,32 Cs 2 
7245,38 Xell 2 7188,20 Nil 2 
7245,1665 Ne I 1000 7187 ,341 Fe I 7244,94 Xel 20 800 
7244,86 Til 10 7185,92 Xe III 2 

7185,68 Cll 2 
7244,76 Cl I 3 7184,89 Si I 70 
7241,56 Krll 2 7184,57 Si I 20 
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7182,098 Ar II 2 7119,67 ei 7 
7180,47 Kri 3 7119,598 Xe I 500 
7177,50 He II 7116,99 ei 8 7176,34 Ar I 4 
7174,90 Xe III 2 7115,63 en 10 

7115,19 ei 9 
7173,9380 Ne I 1000 7113,04 eii 7 
7172,70 Xe I 10 7113,18 ei 9 
7166,676 Mg II 2 
7165,545 Si I 200 7112,48 en 6 
7164,83 Xe II 800 7112,2 Ne I 10 

7164,69 Si I 70 
7111 ,48 ei 7 
7111,30 N IV 1 

7164,469 Fe I 250 7109,61 FI 3 
7162,57 Ar I 8 
7160,88 es 2 7109,40 N IV 3 7158,83 Arl 30 7108,94 ei 3 
7157 ,360 OI 7 7107 ,4777 Ar I 200 
7156,81 Kr II 1 7103,28 N IV 1 
7156,80 OI 12 7101,190 Ar II 1 
7154,29 eu I 5 7100,8 Xe II 2 7152,21 Kri 5 7100,12 e I 5 
7151,08 Siiii 2 7094,20 e1 I 8 
7149,554 es 10 7093,25 ei 3 
7149,03 Xe II 300 7090,560 Ar II 1 
7148,147 ea I 500 7090,404 Fe I 40 
7147 ,80 el II 3 7089,51 Krl 1 

7147 ,50 Xeii 100 7087 ,83 ei 4 

7147 ,0408 Ari 30 7086,80 elI 25 

7146,38 e1 I 5 7086,70 Ari 15 
7144,19 en 1 7086,43 Kri 1 
7143,81 Xe II 8 7085,72 es 2 

7143,45 Kr I 8 7085,51 ei 0 
7139,99 Kr II 60 7084,644 AlI 6 

7138,87 Nil 4 7083,968 AlI 5 

7138,70 Ne I 30 7082,35 elI 3 
7136,57 Xe I 15 7082,15 Xe II 200 
7135,040 Lil 1 7078,46 Xei 1 
7134,99 Fe II 5 7078,44 Kr II 3 
7134,11 en 6 7077 ,024 Ar II 5 
7133,67 Kri 1 
7133,27 Xe II 10 7076',48 CI 2 
7132,45 en 1 7075,64 Cl I 3 

1 
7075,0 Xe II 2 

7132,11 e I 7074,98 Cl II 4 
7130,942 Fe I 150 7074,86 ei 1 
7130,532 es 5 
7129,18 N IV 7073,97 Kr II 60 
7127 ,890 FI 30000 7072,43 Xe II 4 

7127,35 ei I 3 
7068,73 Ar I 30 
7068,413 Fe I 40 

7127,27 N IV 1 7068,410 Si IV 4 
7125,84 Si II 4 
7125,825 Ar I 30 7067,44 Fe II 20 
7125,73 en 7 7067,2175 Ar I 400 

7065,707 He I 300 
7125,37 Ne 3 7065,190 He I 2500 
7124,66 eu I 5 7064,42 Ne I 2 
7122,98 N IV 5 
7122,20 ei 1 7063,70 en 8 
7121 ,740 Ar II 4 7063,624 Alii 3 

7060,409 Mgi 8 
7121,18 es 2 7060,18 Cl I 2 
7119,90 CII 12 7059,1079 Ne I 200 
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7058,25 Cl I 1 7001 ,62 Kri ') .. 
7057 ,45 Kr III 2 7000,79 Kri 7 
7057 ,27 Kri 10 7000,05 CuI 2 
7056,87 ci 0 

6999,902 7056,56 Alii 4 Fe I 30 
7054,993 Ar II 3 6998,358 Si IV 3 

6995,88 Cl I 12 
7053,09 err 6 6993,27 Cl II 2 
7052,57 Xeii 3 6993,05 Kri 2 
7051 ,2937 Nei 70 6992,88 Si I 15 7051 .06 Xei 3 
704\1,36 Xel 1 6992,17 Ari 4 
7049,34 Xe III 2 6991 ,65 Xe I 1 

6990,88 Xe II 2000 7049,07 Xel 1 6990,122 Ar II 5 7047 ,939 Si IV 6 
7047 ,58 Siiii 5 6985,708 Ar II 1 
7047 ,37 Xel 30 6983,4912 Cs I 25 
7046,26 CII 4 6982,69 F I 1 

6982,05 Xel 30 7043,94 Xe III 4 6982,02 N I 00 7042,056 Alii 5 
7039,37 CuI 25 6981 ,85 Cl I 25 
7038,80 Til 6 6979,681 Cs 1.5 

6979,60 Cl I 3 
7038,251 Fe I 40 6979,10 NI 1 
7037 ,469 F I 45000 6978,856 Fe I 100 
7037 ,25 CIII 7 
7036,30 Cl I 5 6977 ,95 Krii 3 
7035,53 Xe I 20 6977 ,95 Kr III 3 

6977 ,00 Cl I 5 
7034,903 Si I 250 6976,523 Si I 80 
7034,80 Xel 3 6976,182 Xel 100 
7032,4128 Ne I 1000 
7030,2519 Ar I 100 6975,64 Nil 4 
7026,62 Si I 25 6973,2966 Cs I 500 

6972,674 Mgl 5 
7025,52 0 I 3 6971 ,71 F I 1 
7024,649 Fe I 10 6968,34 CuI 5 
7024,0500 Nel 500 6966,81 Nil 3 7022,976 Fe I 50 6966,80 Cl I 8 7022,75 Cu II 2 6966,349 Fl 4000 
7022,56 Krii 2 6965,430 Ar I 400 
7019,30 Cll 4 6965,404 Mgi 6 
7019,02 Xe I 30 6964,672 KI 12 7017,646 Si I 90 6964,18 KI 7 7017,28 Si I 30 6962,50 Cl I 6 
7017,06 Xe II 80 6962,31 C I 0 
7016,74 Si I 10 6960,23 Ar I 20 
7016,436 Fe I 60 6955,519 Cs II 20 7016,075 Fe I 20 6952,13 Cl II 25 7014,73 Nil 2 6951 ,50 N I 1 
7013,98 Nil 2 6951 ,46 Ar I 20 
7011 ,24 Cl I 3 6951 ,261 Fe I 25 
7008,62 Kri 2 6945,22 NI 4 7008,00 Cl I 10 6945,208 Fe I 150 7006,30 Cl I 4 6944,06 Kr II 10 
7005,883 Si I 180 6942,11 Xe II 1000 
7004,06 OIV 6941 ,752 Nil 5 
7003,96 Xell 50 
7003,5665 Si I 180 6938,767 KI 20 
7003,10 Xe I 4 6937 ,6658 Ari 100 

6936,69 Xel 8 
7002,228 0 I 17 6936,284 KI 12 
7001 ,915 0 I 15 6935,82 CuI 5 
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6935,62 Xei 50 687_2 ,107 Xe I 100 
6935,38 Kri 2 6872,05 em 4 
6932,90 elI 25 6871 ,2898 Ar I 150 6931,39 0 IV 
6930,45 el II 4 6870,85 Kr II 40 

6870,4552 es I 200 
6929,4672 Ne I 1000 6870,419 es I 2 
6926,90 NI 1 6870,215 FI 8000 
6925,53 Xel 100 6869,74 on 1 
6925,35 elI 6 6869,63 Kri 20 
6925,010 Ar I 2 6869,580 Nil 4 
6924,67 Xe I 15 6868,80 em 1 
6924,40 e1 I 5 6867 ,22 Si I 20 
6922,22 Xel 8 6866,838 Xe I 50 
6920,31 elI 3 6865,58 Xe I 5 
6920,06 eu I 50 6865,36 elI 8 
6919,96 Alii 1 6863,535 Ar II 20 
6917,93 Alii 1 6863,20 Xei 20 
6916,702 Fe I 60 6862,82 Kri 3 6911 ,29 Kri 2 6862,71 em 3 6911,084 KI 19 6.861 ,47 Ti I 6 
6910,82 Xei 30 6861 ,270 Ar II 15 
6910,75 on 3 6860,19 Xei 40 
6910,32 elI 6 
6910,22 Xe II 100 6858,164 Fe I 40 
6909,816 FI 6000 6857 ,27 em 2 

6857 ,030 Nil 3 
6909,0 ov 6856,030 FI 50000 
6908,11 011 2 6855,179 Fe I 150 
6906,54 on 4 
6905,94 eu I 100 6854,45 elI 10 
6904,68 Kri 100 6853,70 em 1 
6904,22 Kri 15 6853,32 Kri 2 
6902,475 FI 15000 6851 ,884 Ar I 4 
6900,880 Ar II 2 6851 ,65 Siiii 7 
6899,64 em 1 6851 ,20 em 1 
6895,29 on 5 6851 ,18 Sim 3 
6895,005 es I 6850,21 e1 II 40 
6894,898 Mgi 4 6850,13 Xei 30 
6892,42 Cs 2 6848,906 es I 
6890,90 eu I 10 6848,82 Xei 50 6890,88 He II 6848,568 Si I 30 
6890,41 Xe II 3 6847 ,:::37 Nil 4 
6889,92 eu I 10 6846,97 on 1 
6888,1704 Ar I 100 6846,613 Xe I 60 
6887 ,834 Nil 5 

6846,540 1 6887 ,10 Ar I 20 Ar II 
6846,40 Kri 20 

6886,618 Ar II 20 6844,84 Xei 2 
6885,77 Fe I 20 6844,27 Xei 1 
6885,07 on 1 6843,671 Fe I 60 
6882,155 Xei 300 

el II 10 6881 ,94 eu I 10 6841 ,86 
6841 ,74 eli 6 

6881 ,09 em 1 6841,50 Xei 20 
6879,59 Ar I 40 6841 ,349 Fe I 80 
6878,5 ov 6840,99 eu I 3 
6876,69 Xe II 3 

8 6874,30 NI 1 6840,96 Xe I 
6840,23 e1 I 15 

6873,2 Xe II 10 6839,584 Ar II 4 
6872,85 e1 I 6 6837 ,74 FI 5 
6872,43 Cu II 3 6837,60 Cl I 5 
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6837,094 Alii 3 6790,20 Cl I 2 
6834,38 Siiii 2 6789,8 ov 
6834,264 FI 9000 6789,21 Kri 1 6834,094 Nil 6 6788,71 Xe II 100 6834,08 Siiii 4 6787 ,851 Mg II 8 
6831,62 Clii 30 6787 ,22 en 6 
6831 ,560 Siiii 6 6784,45 Cl I 1 
6830,1 ov 8 6783,90 en 10 6829,82 Si II 40 6781,451 Mg II 7 6829,09 Kri 8 6780,61 en 5 
6828,610 Fe I 50 6780,40 Cu II 3 
6828,12 CI 6 6779,933 Ari 4 
6827,315 Xe I 200 6779,93 en 8 6827 ,2529 Arl 30 6778,60 Xel 40 6825,56 FI 15 6777,57 Xei 50 
6825,22 Cs 15 6776,623 Siiii 2 
6824,6520 Csi 200 6776,15 Kri 3 
6823,40 Cull 3 6775,64 CuI 2 6823,382 Alii 2 6774,93 CIII 0 6821 ,86 CuI 2 6773,984 FI 7000 
6819,4 ov 6773,37 CIII 1 
6819,270 Mg II 8 6771,22 Krii 50 
6818,45 Si II 20 
6818,38 Xe I 15 6770,70 Cu II 8 
6818,371 Ar II 8 6767 ,12 Xei 10 

6818,291 Ari 4 
6767 ,007 FI 50 
6766,8 ov 

6818,13 Kr III 1 6766,6134 Ari 100 
6818,12 Xe III 1 
6816,827 Alii 1 6766,54 FI 5 
6816,50 Cl I 2 6765,20 Cl I 3 
6815,64 Xei 12 6764,51 Kri 2 

6764,43 Kr II 80 6813,10 Kri 50 6763,61 Krii 100 6812,860 Mg II 7 
6812,29 en 3 6763,325 FI 5 
6811,67 FI 1 6762,934 FI 70 
6811,50 Cl I 3 6762,30 Cl I 2 
6810,25 Fe I 20 6762,17 CUI 4 
6810,04 Cli 15 6759,586 Nei 15 
6809,989 Nil 7 6759,42 Clii 35 6809,90 Cu II 4 6758,60 NI 4 
6808,532 Ar II 9 6758,55 Cu II 8 
6806,851 Fe I 10 6757,75 Cl I 5 
6806,85 FI 10 6756,548 Ar II 20 
6806,60 Cu II 4 
6805,74 Xe II 1000 6756,10 Ar I 100 

6755,16 en 3 
6805,244 Siiii 4 6754,30 Ari 8 
6801,31 Nil 1 6752,8347 Ari 100 
6800,68 en 7 6752,40 NI 4 
6799,288 Ar II 3 

6751,88 6798,51 Ca I 6 Si II 5 
6751,54 Cl I 4 

6798,11 CII 3 6750,55 en 8 
6795,528 FI 1500 6750,28 Si II 20 
6795,40 Krl 4 6750,155 Fe I 100 
6793,82 NI 00 

6744,38 6793,53 Kr III 3 CIII 7 
6743,124 Ti I 10 

6791 ,92 Cl I 3 6742,43 CII 3 
6791,47 en 7 6742,24 CIII 5 
6790,37 Xe II 80 6741,90 FI 1 

660 



1.. Symbol I 1.. Symbol I 

6741 ,64 Si I 30 6698,474 Ari 6 
6741,29 N I 3 6697,45 elI 2 
6741,12 eu I 100 6696,296 Ar II 4 6740,10 Krl 20 6696,023 All 13 6738,62 en 6 6694,32 Xe II 400 
6738,058 Ne I 70 6691,22 Xeii 1 
6737,76 FI 6 6690,481 FI 1800 
6737 ,64 eu II 5 6689,91 Arl 2 6734,00 en 2 6688,79 ei 4 6733,58 eii 2 6686,04 el II 45 
6733,48 Nl 6 6684,73 Arl 6 
6731 ,07 en 5 6684,307 Ar II 50 
6731 ,04 em 6 6683,95 ei 4 6730,24 elI 5 6683,55 Kr III 1 6728,41 Kr III 1 6683,26 He II 
6728,008 Xei 200 6681 ,036 Xei 20 
6727,39 em 6 6681 ,03 el II 15 
6727,19 en 4 6680,26 Ti II 1 6726,538 OI 6 6679,65 Si II 3 6726,478 Fe I 20 6678,972 Xei 25 
6726,283 OI 9 6678,39 elI 10 
6724,56 en 2 6678,2764 Ne I 500 
6724,476 es 15 

6678,19 6723,65 en 1 on 0 
6723,40 elI 4 6678,151 He I 1000 

4 
6677 ,994 Fe I 600 

6723,36 Kri 6677 ,2812 Ar I 30 
6723,2943 es I 500 6674,11 ei 4 
6723,12 NI 9 
6722,893 Ar I 4 6672,23 eu I 10 
6721 ,853 Si I 100 6672,10 Ari 2 

6721,35 on 5 6671 ,88 Si II 100 
6671 ,84 ei 5 6719,2193 Ari 100 6668,920 Xei 150 6717,911 Till 1 

6717,685 ea I 500 6667 ,556 Si IV 5 
6717,2 NV 6667 ,00 FI 7 
6717,0428 Ne I 70 6666,965 Xei 60 
6717,04 Si II 50 6666,94 on 1 
6714,65 elI 4 6666,8967 Ne I 100 
6713,43 el II 40 6666,75 NI 0 6713,12 NI 1 6666,356 Ar II 15 
6711,29 ei 1 6665,00 Si II 15 
6709,90 elI 15 6664,85 Xei 4 
6709,86 ea I 1 6664,0533 Arl 100 
6708,81 N I 4 
6708,282 FI 400 6663,444 Fe I 80 

6663,1 Xe II 2 
6707,807 Li I 1000 6663,04 ei 4 
6706,46 Xei 1 6662,73 ei 3 
6706,20 NI 4 6661 ,68 el II 75 
6705,117 Fe I 15 
6703,574 Fe I 10 6660,99 eu II 8 

6660,6784 Ar I 100 
6703,20 elI 6 6660,62 FI 12 
6702,25 Xe II 80 6660,52 Si II 50 
6701 ,207 Si IV 7 6657 ,92 Xei 20 
6699,40 elI 3 
6699,38 Si II 20 6657,499 Ar II 2 

6655,51 ei 6 
6699,228 Kr I 60 6656,88 Ar I 6 
6698,8752 Ari 100 6656,510 NI 1 
6698,673 All 11 6654,61 ei 3 
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6653,95 CI 1 6614,96 Xe II 10 
6653,78 01 5 6614,354 Ar II 6 
6653,75 Cl II 25 6613,622 Nil 5 6653,583 Ar II 1 6613,31 Xe II 4 6653,458 NI 5 6612,38 Kr I 2 
6652,239 Krl 40 6611,35 CI 4 
6652,0925 Nel 150 6611,196 Ar II 2 
6651,97 FI 0,5 6611,04 F I 5 6651 ,75 Kr III 10 6610,565 Nil 13 6650,405 F I 400 6609,55 F I 2,5 
6649,51 FI 6 6609,26 Cl I 7 
6649,22 Cu II 2 6609,117 Fe I 30 
6648,75 Xe I 3 6608,87 Xe I 10 6647 ,94 Kri 2 6607,73 FI 2,5 6646,564 Cs 15 6607,41 Xei 30 
6646,510 N I 2 6606,77 NI 00 
6644,963 NI 9 6605,79 CI 1 
6643,716 Ar II 100 6605,12 Kri 2 6643,10 Cl I 1 
6642,9 Xe II 1 6605,00 Krll 15 

6604,86 FI 0,6 
6641 ,41 Cu II 10 6604,8542 Ar I 30 
6640,90 OII 4 6604,57 Cl I 7 
6640,80 Ne I 5 
6640,012 Ne I 10 6604,02 Ar I 2 
6639,743 Ar II 30 6602,907 Ne I 100 

6638,85 2 
6602,90 Kr II 10 

Xe II 6602,90 Kr III 10 
6638,226 Ar II 50 6602,87 Xel 4 
6636,938 NI 4 
6635,65 Si I 25 6602,42 CI 2 
6634,789 Nil 3 6600,10 Cl I 3 

6634,7 Cu I 2 6599,725 F I 6 
6599,112 Til 12 6634,36 Krii 15 6598,9529 Ne I 1000 6634,13 Xe II 6 

6633,772 Fe I 50 6598,84 Xe II 80 
6632,464 Xei 50 f\598,684 Ar I 6 
6632,44 Xe II 2 6597 ,607 Fe I 15 
6632,087 Ar I 8 6597 ,25 Xe II 300 
6631 ,85 Cu II 2 6596,90 FI 0,8 
6630,834 Mgi 2 6596,85 CI 1 
6630,44 Xe I 2 6596,85 FI 8 
6629,795 Nil 7 6596,1155 Ar I 8 
6629,67 CuI 5 6595,666 Nil 3 
6628,6605 Cs I 35 6595,561 Xe I 100 
6627 ,96 Kr II 2 
6627,62 on 3 6595,24 CI 1 

6595,01 Xe II 800 
6627 ,28 Fe II 5 6595,00 KII 2 
6627 ,02 NI 0 6594,66 Ar I 2 
6624,29 Cu II 8 6593,875 FH 60 
6624,22 Kr II 2 
6622,543 NI 3 6592,920 Fe I 300 

6591 ,45 CI 1 
6622,05 CII 1 6590,86 Xel 8 
6621,61 CuI 30 6589,21 FI 4 
6620,977 Ar II 6 6588,69 Fe II 5 
6620,569 Mg II 6 

8 6620,440 Mg II 5 6587 ,61 CI 
6586,5096 Cs I 500 

6620,02 Xe II 200 6586,27 CI 2 
6618,40 Xe II 50 6586,022 Cs I 35 
6617,23 CI 0 6583,71 Si I 15 
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6583,36 FI 2 6546,245 Fe I 200 
6583,27 Xei 20 6546,12 Xe I 20 
6582,88 CII 15 6545,973 Mg II 11 
6581,60 Ar I 2 
6580,389 FI 300 6545,530 Nil 3 

6544,162 Nil 4 
6578,871 FI 12 6543,360 Xel 40 
6578,77 CI 2 6542,40 Cl I 8 
6578,05 CII 18 6541,93 Cu II 2 
6576,42 Kr I 20 
6575,180 Til 3 6540,409 Ar II 2 

6538,1137 Ar I 30 
6575,024 Fe I 30 6536,55 Krl 8 
6573,68 Xe II 30 6536,440 Cs II 15 
6573,61 FI 5 6536,10 Cl I 1 
6572,781 Ca I 50 6535,163 Siiii 2 
6571 ,37 Ar I 2 6533,159 Xel 100 
6570,07 Kr II 150 6532,927 Ar II 2 
6569,694 FI 450 6532,8824 Ne I 100 
6569,224 Fe I 50 6532,550 Nil 5 
6569,14 FI 7 
6569,13 Xe II 5 6531 ,39 Cl I 20 

6530,52 Ar I 1 
6568,71 CI 2 6530,30 Cu II 8 
6567 ,35 Cl I 3 6528,65 Xe II 200 
6565,90 Cl I 1 
6565,32 Kr II 6 6527 ,1989 Si I 45 
6564,50 Cu II 10 6527,16 He II 

6526,609 Si I 45 
6564,20 Nil 3 6524,357 Siiii 6 
6564,170 Ar II 3 6522,626 Siiii 4 
6563,59 FI 7 
6563,19 Xe II 15 6522,39 Nil 2 
6562,849 H 2000 6522,38 CIII 10 

6562,725 H 1000 6521,508 Xei 40 

6561 ,78 Nil 3 6521,485 Silll 3 

6561 ,032 D 3000 6521,14 Cu II 14 

6560,65 Xei 4 6518,73 Si I 20 
6560,556 Si I 25 6518,374 Fe I 20 
6560,435 T 3000 6517,01 Fe II 5 
6560,203 Nil 3 6516,05:') Fe II 20 
6560,099 He II 100 6515,48 Xe II 1 
6559,97 Xei 25 6513,848 Ar I 8 
6559,580 Ti II 1 6512,83 Xe II 300 
6557,724 Ar II 2 6512,71 FI 12 
6556,70 Xe II 4 6510,95 Kr II 100 
6556,066 Til 25 6510,14 Kr II 8 
6555,69 Kr I 6 
6555,56 Kri 2 6509,089 Ar II 6 

6509,00 Cl I 2 
6555,4624 Si I 45 6508,742 Ca I 1 
6555,05 Cu II 5 6508,37 Kri 3 
6554,47 Nil 3 6508,184 Ar II 6 
6554,236 Ti I 20 

3 6554,196 Xe I 50 6508,135 Til 
6507 ,50 Xe I 3 

6553,93 FI 6 6506,5279 Ne I 100 
6553,66 Xel 4 6506,45 N I 0 
6551,58 Cu II 2 6506,33 Fe II 6 
6551,498 Ar II 3 5 6551,28 Cl I 3 6506,254 Cs II 

6506,138 Ar II 3 
6550,80 Cl I 3 6504,89 Krl 10 
6547,350 Ar II 3 6504,608 Nil 6 
6546,276 Ti I 20 6504,18 Xel 200 
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6502,21 et I 5 6470,152 eu II 50 
6502,157 Ar II 3 6469,705 Xel 300 
6502,08 FI 18 6469,214 Fe I 15 6501,348 Ar II 4 6468,77 NIII 00 6500,37 Xel 15 6468,32 NI 4 
6500,216 Ar II 12 6468,050 Ar II 7 
6499,649 ea I 30 6466,86 NIII 4 
6499,52 NI 3 6466,60 eu II 3 6499,109 Ar I 6 6466,5505 Arl 20 6498,950 Fe I 5 6465,32 eli I 3 
6498,718 Xel 100 6464,70 ea I 1 
6497 ,689 Til 3 6464,60 et I 1 
6497 ,43 Xel 30 6463,50 FI 70 6496,456 Fe I 20 6463,03 NIII 2 6495,528 es II 15 6462,730 Fe I 30 
6494,985 Fe I 1000 6462,566 ea I 125 
6494,04 eu II 30 6461,95 en 5 
6493,971 Ar I 15 6461,50 Xe I 3 6493,780 ea I 80 6461,48 Xe II 3 6493,7 Krii 2 6460,33 em 0 
6493,05 Fe II 8 6458,403 Ar II 2 
6491 ,79 Nil 2 6457,93 NI 3 
6491 ,61 Ti II 2 
6491,28 NI 3 6457 ,69 Nil 0 
6490,55 et I 1 6457 ,54 eu II 3 

6488,07 Krl 6457 ,14 eti 1 
15 6457,06 FI 0,8 6487 ,765 Xel 120 6456,874 ea II 8 6487 ,55 NIII 0 

6485,18 eu I 5 6456,489 Ar II 3 
6484,88 NI 9 6456,376 Fe II 200 
6484,46 eu II 20 6456,2910 Krl 200 
6483,75 NI 3 6455,975 0 I 19 
6483,076 Ar II 20 6455,600 Cal 10 
6482,74 NI 9 6454,77 en 1 
6482,053 Nil 13 6454,445 01 18 
6481,877 Fe I 20 6454,19 Krl 1 
6481,73 NI 2 6453,95 NIII 3 
6481,46 eu II 15 6453,602 OI 17 
6481 ,141 Ar I 8 6453,32 Fl 10 6480,50 NI 0 6452,75 NI 1 
6480,085 Ar II 2 6452,29 Si I 20 
6479,69 Xe II 2 6451,79 Xe I 10 
6478,69 NIII 2 6450,78 NIII 2 
6478,45 FI 8 
6478,07 eli I 2 6450,48 Xe I 7 

6450,30 et I 12 
6476,39 FI 7 6449,810 ea I 50 
6475,632 Fe I 12 6448,78 Kri 10 
6475,38 el II 2 6448,70 Xel 2 
6475,312 Arll 4 
6474,20 eu I 10 6448,49 eu II 10 

6448,49 NI 0 
6472,841 Xel 150 6448,14 FI 0,6 
6472,6226 Csi 15 6447 ,69 FI 6 
6472,431 Ar II 6 6446,43 Fe II 20 
6471,86 Si III 2 
6471,660 ea I 40 6445,117 Ar II 1 

6445,05 NIII 2 
6471 ,45 et I 3 6444,7118 Ne I 150 
6471,03 NI 1 6444,70 Kr III 1 
6470,89 Kr II 50 6443,858 Ar II 8 
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6443,76 Cl I 2 6413,55 CI 3 
6443,47 Cu II 5 6412,53 Krii 4 
6442,93 Fe II 6 6412,38 Xei 10 6442,3 Xe II 1 
6441 ,908 Ar II 9 6411,659 Fe I 400 

6411 ,18 Cu II 10 
6441,70 NI 5 6410,17 Kri 5 
6441 ,698 Cu II 40 6409,84 Kr II 10 
6440,95 N I 3 6409,753 Ne I 150 6440,74 Kr II 5 
6439,073 Ca I 150 6408,904 Ar II 6 

6408,05 Cl I 7 
6437,79 Si I 8 6408,028 Fe I 60 
6437 ,604 Ar II 8 6407 ,27 Si I 15 
6437,01 N I 4 6406,619 Mgi 6 6434,79 Cl I 15 
6434,11 FI 15 6406.44 He II 

6405,89 Ca I 3 
6433,683 Ar II 1 6405,171 FI 60 
6433,45 Nil 1 6404,69 Kr II 3 
6432,78 Cu II 3 6403,70 Cu II 5 6432,654 Fe II 8 
6431 ,9693 Cs I 15 6403,004 Ar II 6 

6402,2460 Nei 2000 
6431,559 Ar I 15 6401,076 Ne I 100 
6430,852 Fe I 300 6400,013 Fe I 800 
6430,155 Xei 20 
6428,05 N I 00 6399,41 Cl II 10 
6427 ,96 KII 5 6399,215 Ar II 15 

6426,73 2 
6399,16 Nil 2 

Xe II 6398,63 Cl I 20 
6425,61 Cl I 8 6397 ,99 Xe II 60 
6424,144 Ar II 1 
6423,90 Cu II 30 6397 ,98 CI 5 
6422,93 NI 3 6397 ,184 Ar II 2 

6422,903 Ar II 6 6396,614 Ar II 7 

6422,87 FI 2,5 6395,16 Ca I 3 

6422,43 FI 7 6395,09 Kr III 2 

6421 ,7108 Ne I 100 6394,75 Cl I 4 
6421 ,47 Xe II 1 6394,723 Ar II 5 
6421,355 Fe I 200 6394,67 Si I 15 
6421 ,0283 Kri 100 6394,28 Kr II 4 
6420 ,47 N I 3 6393,803 Ar II 6 
6420,18 Krii 300 6393,605 Fe I 400 
6419,977 Fe I 30 6391 ,30 Cl II 3 
6419,541 Cs II 10 6391 ,14 Kr II 30 
6419,25 Cl II 8 6391 ,117 Ar II 2 
6418,98 Xei 30 6389,87 C I 2 
6418,58 Xell 20 
6418,41 Xei 30 6388,335 Ar II 5 

6386,94 Cs 25 
6418,354 Ar II 8 6385,72 en 1 
6417,59 Cl II 2 6385,51 Cl II 2 
6417,54 CI 2 6385 ,473 Fe II 5 
6417,417 Ar II 1 
6417,05 N I 2 6385,i7 FI 10 

6384,7189 Ar I 100 
6416,905 Fe II 20 6384,31 Nil 2 
6416,61 Krii 60 6384 ,13 CIII 5 
6416,31 FI 18 6383,753 Fe II 15 
6416,3075 Ari 100 2 6415,65 Kri 20 6383,095 Ar II 

6382,9914 Nei 1000 
6414,97 Si I 25 6382,696 Ar II 3 
6414,62 Cu II 20 6380,77 N IV 8 
6413,651 FI 8000 6379,615 Nil 9 
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6378,79 CI 0 6339,897 Ar II 3 
6377,84 Cu II 20 6337 ,58 Xe I 8 
6376,28 Cl I 3 6337,20 CI 1 6375,945 Ar II 3 
6375,28 Xe II 100 6336,104 Ti I 8 

6335,70 CI 0 
6374,292 OI 4 6335,70 Alii 5 
6373,58 Kri 30 6335,335 Fe I 10 
6373,37 Cl I 1 6334,96 Cl I 4 6373,33 F I 2 
6373,27 Cu II 5 6334,4279 Ne I 1000 

6333,97 Xe I 40 
6373,19 Kri 1 6333,142 Ar II 5 
6371 ,77 FI 2 6332,832 Ar II 1 
6371 ,65 Xe III 1 6332,499 Ar II 5 6371,359 Si II 1000 6331 ,969 Fe II 12 6369,5783 Ari 30 6331 ,954 Si I 45 
6369,128 Ar II 2 6331 ,50 Xei 20 
6368,26 Kri 4 6330,901 Ne I 150 
6367 ,98 Cl I 3 
6367 ,43 F I 10 6328,6 ov 
6366,354 Til 8 6328,474 Ar II 1 

6366,282 0 I 3 
6328,39 Nil 5 
6328,1646 Ne I 300 

6365,84 FI 0,8 6326,74 Cl I 3 
6365,5235 Cs I 2 
6365,440 Ar II 1 6326,2055 Cs I 2 
6365,013 Ne I 100 6326,117 Ar II 2 

20 
6325,81 Xei 2 

6364,8945 Ar I 6325,45 CuI 5 
6363,34 F I 8 6325,22 Til 10 
6362,8 Xe II 2 
6361 ,79 Ca I 5 6325,17 Xe II 2 
6359,896 Til 8 6324,682 0 I 3 
6357 ,668 Ar II 5 6324,414 Ar II 8 
6357,569 Nil 5 6323,735 Ar II 3 
6357 ,45 Cu II 15 6323,283 OI 1 
6357,025 Ar II 6 6322,42 Kr II 4 
6356,545 Nil 6 6321 ,70 NI 00 
6356,35 Xe II 500 6321,59 Cl I 6 
6355,77 Xei 20 6319,493 Mgi 7 
6354,5548 Cs I 200 6319,236 Mgi 9 
6353,25 Xe II 50 6318,80 Nil 1 6351,90 Krl 8 6318,716 Mgl 10 
6351 ,8618 Nei 100 6318,11 Ca I 3 
6350,76 CIII 2 6318,062 Xei 500 
6349,20 Arl 20 6318,027 Ti I 5 
6348,601 Ar II 2 
6348,508 F I 10000 6318,022 Fe I 10 

6318,00 Cu II 3 
6348,227 Ar II 6 6315,40 Ar II 1 
6347 ,103 Si II 1000 6314,97 Xel 15 
6346,962 Mgll 9 6314,74 F I 0,8 
6346,86 Nil 5 
6346,737 Mg II 10 6314,459 Siiii 7 

6313,6921 Ne I 150 
6346,66 Kri 20 6313,61 F I 3 
6344,98 Xei 20 6312,83 Cu II 20 
6344,61 Kr II 4 6312,240 Til 10 
6343,96 Xe II 300 
6343,29 Ca I 4 6311,46 Xe II 5 

6311 ,292 Cu II 30 
6342,32 C I 2 6310,8 He II 
6341,66 Cl I 10 6310,22 Kr III 10 
6340,569 Nil 7 6309,14 Ar I 8 
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6307 ,6598 Arl 30 6266,4950 Ne I 1000 
6307 ,29 KII 7 6265,301 Xe I 40 
6305,956 eu II 15 6264,346 01 3 6305,318 Fe II 15 6263,696 FI 18 6305,01 Xe II 1 6261,826 eu II 40 
6304,7892 Ne I 100 6261,55 01 6 
6303,754 Til 10 6261,212 Xe I 50 
6303,68 NI 0 6261 ,101 Til 35 6303,66 Kr II 100 6260,16 Xe III 2 6301,510 Fe I 15 6259,59 en 4 
6300,988 eu II 40 6259,41 Arl 1 
6300,86 Xe II 100 6259,22 01 0 
6298,31 Xe II 20 6258,796 Ne I 100 6296,8762 Arl 20 6258,706 Til 50 6296,646 Til 12 6258,103 Til 40 
6296,39 Xe II 10 6257 ,86 eu II 5 
6295,446 Ar II 2 6257 ,84 Krii 4 
6295,20 en 0 6257 ,18 eu 2 6294,45 Xel 15 6256,84 01 4 6293,7447 Ne I 100 6256,750 Mgi 7 
6292,649 Xel 50 6256,54 eii 2 
6292,37 ei 2 6255,32 Xe II 2 
6290,96 Kr II 3 

6254,85 Si I 6290,01 en 1 20 
6288,72 eu II 5 6254,690 FI 80 

6254,263 Fe I 6 
6288,5975 es I 2 6254,1876 Si I 180 
6286,011 Xel 100 6253,84 eu 2 
6285,78 NI 1 
6285,70 Nil 2 6253,60 Si I 15 
6284,56 e II. 0 6252,732 Ne I 2 
6284,41 Xe II 50 6252,561 Fe I 20 

6252,26 eli 8 6284,38 Xei 2 6250,98 Kr III 5 6284,322 Nil 6 
6282,823 Ar II 1 6250,74 en 4 
6281 ,81 Xei 5 6250,2206 Csi 2 
6280,20 elI 5 6249,975 Ar II 1 
6279,35 Si I 15 6249,593 Ne I 5 
6279,028 Fl 9 6248,4064 Arl 15 
6278,652 Ari 6 6247,562. Fe II 80 6277 ,54 Xe II 300 6246,7294 Nel 100 
6277 ,425 Ar II 2 6246,59 KII 6 
6276,99 Xel 4 6246,57 en 1 
6276,708 eu II 10 6246,329 Fe I 15 
6276,624 eu II 10 6244,468 Si I 125 6276,039 Nel 50 6243,8129 Si I 125 
6275,79 en 1 6243,3958 Arl 6 
6275,43 NI 1 6243,347 Alii 10 
6273,389 Ti I 6 6243,125 Ar II 25 
6273,330 eu II 60 

6243,00 el II 2 6273,23 Xel 10 
6242,70 ei 1 

6273,018 Ne I 70 6242,54 elI 4 
6272,83 NI 1 6242,412 Nil 7 
6270,82 Xe II 400 6242,09 Xel 8 
6268,34 Xei 1 

10 6268,30 eu I 20 6241 ,39 Krl 
6240,4 Lii 2 

6268,30 Xe III 2 6239,713 Ar II 7 
6267 ,33 Kri 2 6239,651 Fl 13000 
6266,89 01 3 6239,630 Si II 100 
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6238,2871 Si I 40 6203,45 Xe II 1 
6238,24 Xe III 60 6202,981 Ne I 15 
6237,3199 Si I 160 6201,70 Alii 9 6237 ,27 CI 1 6201,52 Alii 10 6236,375 Fe II 20 6201,49 Xel 3 
6236,3520 Kr I 30 6201 ,099 Ar II 6 
6235,40 Xe II 1 6200,890 Xel 60 
6234,04 Xe II 10 6198,260 Xel 100 6233,8 He II 6198,11 Cu II 5 6232,892 Ar II 2 6196,63 Xe II 4 
6231,759 Alii 7 6196,14 Krii 3 
6231,48 Cl I 8 6195,49 Xe I 1 
6231,31 Cs I 1 6194,72 Cl I 15 6230,928 Arl 40 6194,07 Xe II 300 6230,74 Kr II 10 6193,89 Xel 1 6230,728 Fe I 25 6193,66 Csl 6230,11 FI 3 6193,0663 Ne I 50 6228,14 Kr II 1 
6227,18 Clii 6 6192,301 Ar II 2 
6226,39 Cl I 3 6191 ,561 Fe I 20 

Alii 5 6191,40 Xel 4 6226,193 6189,10 Xe I 20 6225,742 Ne I 50 6189,0649 Ne I 70 6225,356 F I 18 
6224,169 Xe I 40 6188,69 Cu II 20 
6223,66 CuI 4 6187 ,54 Csl 
6222,71 Krl 20 6187 ,136 Ar II 6 
6221,66 Xe III 25 6186,860 Cu II 20 
6221 ,41 Ti I 8 6186,14 Ti I 3 
6221 ,11 Cui 2 
6220,84 Xel 1 6185,93 Xell 1 

Ti I 12 6185,35 Kr II 7 6220,460 6185,26 Fe III 9 6219,89 NIV 4 6185,03 Xeii 15 6219,818 Cu II 30 6184,57 Xe II 20 6218,67 Nil 0 
6217,5986 Cs I 15 6184,16 Xel 3 
6217,2813 Ne I 1000 6183,68 Nil 0 
6216,910 Cu II 60 6183,42 Alii 10 
6215,9423 Ar I 60 6183,169 Ne I 5 
6215,43 NIV 3 6183,024 Ar II 2 
6215,212 Til 20 
6213,8758 Ne I 150 6182,45 Alii 7 
6213,0998 Cs I 100 6182,420 Xe I 300 
6212,5044 Ar I 100 6182,28 AlII 8 
6212,41 NIV 1 6182,1460 Ne I 150 
6212,30 Ti II 1 6181 ,68 Alii 6 
6212,249 FI 18 6181 ,57 Alii 5 6211 ,55 Cl I 6 6179,665 Xe I 120 6210,87 FI 400 6179,41 Arl 4 
6210,420 Ar II 1 6179,378 Fe II 5 
6209,11 Xel 3 6178,302 Xe I 150 
6208,935 Ar II 2 6175,291 Ne I 50 6208,46 Cu II 15 6175,158 Fe II 15 6208,440 Mgl 3 6174,8829 Ne I 70 
6206,463 Ar II 1 6174,378 Ar II 3 6206,297 Xel 20 6173,712 Siiii 3 6206,16 Xe II 200 
6205,7775 Ne'l 100 6173,313 Nil 7 
6205,75 Xel 400 6173,0980 Ar I 100 
6205,56 CIII 5 6172,821 Ne I 15 
6205,35 Xe I 6 6172,290 Ar II 40 
6204,27 Cu II 15 6172,08 Krl 2 
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6172,020 eu II 20 6150,42 eu II 20 
6171,77 Kr II 6 6150,38 es I 
6170,6 H.? II 6150,303 Nei 100 6170,1761 Ar I 100 6149,76 FI 800 6170,166 Nil 6 6149,238 Fe II 20 
6169,835 Siiii 3 6149,23 em 0 
6169,74 Fe III 9 6147 ,81 em 0 
6169,559 ea I 40 6147,735 Fe II 30 6169,055 ea I 25 6147 ,31 eu I 20 6168,80 Kr II 50 6146,45 Xe II 50 
6167 ,755 Nil 8 6146,225 Til 3 
6167 ,628 Ar II 3 6145,4432 Ar I 100 
6166,790 Ar !I 3 6145,029 FI 8 6166,628 Fl 25 6145.0151 Si I 100 6166,443 ea I 15 6144;97 Xe I 20 
6165,38 elI 1 6143,70 Xei 4 
6165,123 Ari 8 6143,40 Xe II 1 
6164,76 Kr III 1 6143,0623 Ne I 1000 6164,136 Fl 1,5 6142,615 Ar II 2 6163,96 em 0 6142,508 Nei 100 
6163,935 Xei 80 6142,487 Si I 100 
6163,758 ea I 10 6142,13 Xei 1 
6163,660 Xel 90 

1 6163,65 Kri 7 6142,05 Ar I 
6163,5939 Ne I 1000 6141 ,79 elI 4 

6140,21 elI 25 
6162,172 ea I 150 6138,660 Ar II 12 
6162,16 Xei 3 6137 ,697 Fe I 18 
6162,05 elI 12 
6161,289 ea I 10 6136,894 Nil 4 
6160,7470 Na I 2 6136,621 Fe I 20 
6160,16 Si II 5 6133,220 F I 70 
6159,97 em 0 6131,850 Si I 90 
6158,183 OI 21 6131,76 Si II 4 
6158,00 eu II 5 6131,574 Si I 85 6156,765 OI 20 6131 ,47 Xe I 1 
6156,68 em 3 6131,43 F I 1 
6156,145 Ne I 50 6129,93 FI 1 
6156,10 ea I 1 6128,726 Ar I 8 
6155,975 OI 19 6128,619 es II 20 6155,70 Si I 20 6128,4598 Ne I 100 
6155,359 Fl 1 6127 ,49 FI 0,6 
6155,28 Xe II 1 6127,44 Xe II 2 
6155,2393 Ari 60 6127,416 Ar I 15 
6155,17 Si II 5 
6155,1338 Si I 160 6126,36 Xei 15 

6126,217 Ti I 20 
6155,09 em 2 6125,0207 Si I 90 
6154,24 eu II 30 6124,571 Ar II 3 
6154,2253 l\'a I 1 
6154,13 em 1 6123,91 Xe I 5 
6153,24 es I 6123,368 Ar II 15 

6122,219 ea I 100 
6152,556 Silll 2 6121 ,86 Ar I 1 
6152,55 FI 2 6121 ,008 Til 3 
6152,069 Xei 20 

6120,82 6151 ,43 en 4 ei 2 
6151 ,38 Krl 20 6120,27 KII 8 

6120,102 Ar II 5 
6151,34 elI 2 6119,662 Ar I 2 
6150,755 Nil 4 6119,56 Krll 10 
6150,54 Kr II 1 6119,23 NIV 
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6118,724 Ar II 4 6094,31 Kri 2 
6118,027 Ne I 15 6094,30 ei 0 
6117,222 F I 10 6093,56 Xe II 300 6116,52 es I 6093,38 Xe I 3 6115,85 ei 2 6093,33 Arl 1 
6115,23 Krl 3 6092,84 e I 1 
6115,08 Xe II 50 6092,814 Til 4 
6114,929 Ar II 50 6091,92 Si I 15 6114,86 Xel 10 6091,81 Kr I 6 6114,468 eu II 20 6091,175 Til 20 
6114,37 elI 15 6090,902 Fl 6 
6113,463 Arl 8 6090,7865 Ar I 10 
6113,15 ei 1 6088,61 FI 2,5 6112,926 Si I 10 6088,00 Krl 2 6112,61 Kr II 4 6087 ,80 Si I 10 
6111 ,951 Xel 40 6086,69 ei 0 
6111,759 Xe I 30 6086,67 Si II 10 
6111 ,742 Ar II 2 6085,86 Ar I 2 
6110,90 eu II 5 6085,228 Til 20 
6110,81 Kr III 5 6084,507 Arii 2 
6109,15 Ar II 2 6084,11 Fe II 5 
6108,53 ei 2 6083,875 Ar II 2 
6108,37 Xel 8 6083,21 Xe II 1 
6108,34 Krl 3 6082,8630 Kri 40 
6107 ,65 ei 1 6082,53 elI 4 
6107 ,61 Kr II 5 6081 ,245 Arl 4 
6107 ,45 eu II 10 6080,320 eu II 30 
6106,605 Si I 15 6080,113 F I 100 6106,398 01 4 6080,06 Si II 20 6105,97 eu II 5 6079,77 ei 1 
6105,6354 Ar I 60 6079,71 Kr II 20 
6104,60 Ari 6 6078,40 ei 2 
6103,88 Xel 3 

6078,38 Kr III 6103,86 Kri 1 10 
6103,611 Li I 500 6077 ,431 Ar II 6 

6076,738 es II 2 
6103,546 Ar II 12 6075,83 NI 3 
6103,34 Fe II 8 6075,24 Krl 20 
6102,765 Ar II 1 
6102,722 Ca I 80 6074,3377 Ne I 1000 
6102,56 eii 4 6073,17 Alii 3 
6101,925 Ar II 3 6072,25 eu II 5 

6070,83 CI 1 6101,43 Xe II 200 6068,37 Alii 1 6101 ,16 Ari 6 
6100,46 ei 4 6068,25 ei 0 
6100,03 ei 2 6067 ,77 Xe I 1 
6100,01 eu II 5 6067 ,624 Si I 20 
6098,92 ei 1 6067 ,52 Xei 2 
6098,8046 Ar I 60 6067 ,45 Si II 10 
6098,665 Ti I 7 6066,40 Alii 2 6098,51 en 9 6065,487 Fe I 15 
6098,34 Fl 25 6065,00 Nil 3 
6097 ,59 Xe II 1000 6064,91 Xei 1 
6097 ,33 Cu II 10 6064,758 Ar I 6 
6096,1630 Ne I 300 

6064,631 Til 6095,29 en 7 9 
6064,5359 Ne I 50 

6095,15 Xel 1 6062,09 ei 0 
6094,65 Cl II 100 6061,06 Alii 6 
6094,50 Kr II 30 6059,3735 Ar I 100 
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6056,36 Fe III 9 6022,39 Kr II 40 
6056,1280 Krl 60 6021,91 F I 10 
6054,18 Fe III 11 6020,179 Fe I 10 6052,7234 Ar I 30 
6052,19 FI 1 6019,87 CI 0 

6019,76 Si II 4 
6051 ,15 Xe II 1000 6019,71 Cl I 6 
6050,11 Kr III 3 6019,493 Ar II 4 
6049,35 Krl 3 6018 ,47 FI 1 6049,072 Ar II 6 
6048,80 FI 1 6017,70 NI 2 

6017,53 Ar I 1 
6048,72 Fe III 11 6016,655 Fe I 5 
6048,53 Xe II 5 6016,45 CI 6 
6048,00 Xel 6 6015,828 FI 150 6047 ,54 F I 900 
6047,13 Kr II 1 6015,40 NI 1 

6014,85 CI 9 
6046,894 Ar II 8 6014,10 Xel 1 
6046,494 OI 10 6014,03 F I 40 
6046,438 OI 13 6013,6790 Ar I 6 6046,232 OI 12 
6046,1348 Ne I 50 6013,40 Cu II 8 

6013,22 CI 10 
6046,06 Kr II 10 6012,41 KII 1 
6045,497 Fe II 6 6012,24 CI 5 
6045,34 Ar I 1 
6044,79 CI 0 6012 ,1570 Kri 50 
6044,468 Ar II 7 6010,68 C I 7 

6010 ,4905 Cs I 50 
6043,38 Xei 10 6009,99 Kr II 10 
6043,2254 Ar I 100 6009,78 Xel 8 
6042,46 CI 1 
6042,013 Ne I 15 6008,92 Xeii 100 
6040,7 Krll 10 6008,576 Fe I 9 

6039,17 CI 0 6008,48 N I 10 

6038,944 FI 18 6008,10 Krll 3 
6038,1 Kr II 1 6007 ,909 Xe I 15 

6038,04 F I 80 6007,18 CI 6 
6037 ,96 CII 0 6006,38 Alii 10 
6037,17 Kr III 10 6006,03 CI 9 
6036,56 Fe III 13 6005,7246 Ar I 4 
6036,20 Xe II 500 6003,67 C I 1 
6035,82 Kri 15 6003,170 Ar II 1 6034,92 Xei 2 6003,034 Fe I 8 
6034,0895 Cs I 35 6002,98 C I 4 
6033,34 F I 8 6002,19 Krl 3 
6032,59 Fe III 7 6001 ,81 Alii 4 
6032,33 CuI 2 
6032,1291 Arl 60 6001 ,78 F I 8 

6001,18 Alii 1 
6031 ,36 Xel 1 6001 ,13 CI 8 
6030,844 Ar II 1 6000,9275 Ne I 100 
6030,27 Si II 5 6000,104 Cu II 40 
6029,9971 Ne I 1000 

Alii 6029,95 FI 20 5999,83 2 
5999,753 F I 15 

6028,220 Ar II 1 5999,668 Ti I 8 
6027 ,248 Ar II 5 5999,54 Fe III 5 
6026,76 Xei 4 5999,47 N I 6 
6025,1515 Ari 10 
6024,77 Xe II 3 5999,0004 Ari 20 

5999,003 Til 4 
6024,063 Fe I 15 5998,3 Xe II 1 
6023,25 Cu II 10 5998,115 Xei 30 
6022,89 Xel 1 5996,06 Cl 2 
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5995,59 Cu II 10 5969,056 F I 1 
5995,28 01 3 5968,31 Arl 1 
5994,66 Ar I 2 5967 ,54 Krii 15 5994,425 F I 50 
5993,8506 Krl 60 5966,59 CuI 3 
5993,27 Cu II 8 5966,171 Nel 35 
5993,18 OI 1 5965,828 Til 30 
5992,22 Krll 200 5965,4710 Ne I 500 
5991 ,93 OI 2 5965,28 F I 70 
5991,86 Xell 1 5965,031 Ar II 3 
5991,6532 Ne I 75 5963,99 CI 4 
5991 ,42 Cl I 4 5962,4 Fe II 30 
5991,383 Fe II 10 5962,166 FI 3 
5991 ,34 0 I 1 5961 ,6228 Ne I 70 

5960,901 Nil 4 
5989,40 CI 1 5959,187 FI 25 
5989,339 Ar 11 8 5958,583 OI 13 
5989,18 Xel 20 5958,386 OI 12 
5989,03 CI 2 5958,03 Xe II 50 5988,44 Xell 1 
5988,30 Cu II 25 5957 ,561 Si II 500 

5988,288 Ar II 3 5956,87 F I 2 
5988,11 Ar f 2 5955,14 Krl 2 
5987 ,9074 Ne I 150 5954,276 Nil 5 
5987 ,3027 Arl 40 

5953,8~0 Ar II 2 
5987 ,055 Fe I 6 5953,62 Fe III 6 
5986,635 FI 30 5953,162 Til 30 
5986,23 Xel 4 5952,388 Nil 8 
5985,920 Ar II 7 5952,13 C I 2 
5984,94 F I 1,5 

5950,905 Ar II 6 5984,804 Fe I 8 
5984,454 Ar II 3 5950,147 FI 12 
5984,393 Cs 15 5950,04 CI 1 
5984,26 CI 3 5949,93 Krll 3 
5983,704 Fe I 6 5949,2595 Arl 10 
5982,67 CI 2 5948,545 Si I 200 
5982,401 Ne I 8 5948,40 Cl I 4 5982,27 CI 0 5947 ,61 CI 1 5981 ,90 Ar I 5 
5981,22 CI 1 5945,53 Xe II 300 

5979,42 Xel 1 5945,44 Krl 5 

5979,20 Cu II 3 5944,8342 Nel 500 
5978,929 Si II 500 5943,89 Ar I 2 
597-8,543 Ti I 25 5943,499 Mg II 4 
5978,29 Xel 2 5943,39 CI 0 
5977 ,995 Ar II 4 5942,6722 Arl 40 
5977,65 Krl 4 
5976,46 Xell 1000 5942,13 Krl 2 
5975,945 Ar II 2 5941 ,825 Ar II 4 

5975,5340 Ne I 600 
5941 ,82 Kr II 4 
5941 ,755 Til 12 

5974,82 Krii 2 5941 ,653 Nil 12 
5974,6273 Ne I 500 
5974,152 Xel 40 5941,179 F I 5 
5973,314 Ar II 2 5941 ,168 Cu II 50 
5972,82 Xel 1 5940,86 Arl 2 
5972,59 CI 0 5940,697 FI 5 
5972,05 Alii 5 5940,240 Nil 8 
5971,6036 Arl 5 
5971 .13 Xe II 200 5940,10 CI 0 
5970,73 CI 0 5939,319 Ne I 50 
5970,41 Xe I 1 5938,629 Mg II 3 
5969,64 KII 2 5937 ,806 Til 6 
5969,33 C I 4 5937,59 Cu II 5 
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5937 ,56 F I 2,5 5911 ,n Kr II 10 
5936,64 Ar II 1 5911,55 Til 3 
5935,792 Ar II 2 5909,67 Xe II 30 5935,03 Kr II 8 5908,22 Cl I 2 5935,03 Kr III 8 5907,83 Til 4 
5934,55 Xe II 2 5907 ,21 en 6 
5934 ,458' Ne I 75 5906,76 Xei 3 
5934,172 Xel 100 5906,4294 Ne I 50 5934,00 Cl I 1 5906,35 Til 5 5933,958 Ne I 8 5905,13 Xe II 200 
5931,779 NII 11 5904,462 Xel 20 
5931,39 F I 6 5904,35 Ti I 4 
5931 ,241 Xel 80 5904,291 Ar li 2 
5930,35 Cl I 6 5903,6 Fe II 8 
5930.186 Fe I 8 .5903,317 Ti I 5 
5929,69 Fe III 18 5903,06 F I 0,8 
5929,27 Til 3 5902,783 Ne I 5 
5928,8124 Ar I 200 5902.46:23 Ne I 50 
5928,233 Mg 11 4 5902,097 Ne I 3 
5927 ,811 NII 9 5901 ,21 Cu II 5 
5927 ,60 F I 1 5900,89 Krll 8 
5927 ,1::1 Ar I 10 5900,8U Ti I 4 
5926,90 Cu IJ 3 

5899,83 Nil 1 5925,651 Cs II 60 
5925,56 XeJ 6 5899,295 Ti I 25 

5898,788 Siiii 10 
5924,42 Til :3 5898,56 Xel 8 
5923,69 Ca II 1 5898,406 Ne I 20 
5923,366 Mg II 3 
5922,72 Ca II 1 5897,986 Cu II 25 
5922,709 Ne I 25 5897 ,25 Nil 2 
5922,550 Xel 20 5895,9236 Nal 16 
5922,33 Cl II 7 5895,62 Xe I 2 
5922 ,112 Ti I 18 5894,988 Xe I 100 
5921 ,85 Xei 10 5894,56 Kr II 8 
5921 ,50 Xeii 2 5894,07 em ::~ 

5920,13 Fe III 7 5893,29 Xe II 150 
5919,45 CII 3 5893,15 Nil 3 
5919,06 Til 10 5892,00 C I 1 
5919,037 Ne I 8 5891 ,91 Fe III 6 5918,9068 Nei 250 5891,74 F I 8 
5918,81 Krii 2 5891 ,72 Kr III 5 
5918,548 Til 10 5891 ,59 CII 12 
5918,158 Mgii 6 5891 ,36 Fe II 8 
5917,44 Xeii 50 
5916,65 Xel 4 5889,96 Til 8 

.5889,9504 Na I 32 
5916,58 Arl 5 5889,77 CII 15 
5016,429 Mgii 7 5889,52 C I 2 
S916,18 Ti I 5 5889,27 CII 6 
5915.220 Si II 150 
5915,123 Til 9 5889,12 Xel 20 

5889,05 Ti I 3 
5914,93 Ti I 5 5888,5851 Arl 300 
5914,64 CII 4 5887 ,68 Krl 3 
5914,162 Fe I 8 5886,088 Ar II 3 
.')913 ,6327 Ne I 250 

3 5912,80 Xe II 5 5885,05 Til 
5882,6250 Arl 100 

5912,58 CI 0 5881 ,8950 Ne I 1000 
5912,0861 Ar I 500 5881 ,18 Krl 2 
5911 ,90 Xei 5 5880,54 CIII 1 
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5880,306 Til 5 

I 
5851 ,93 Cu II 2 

5879,9000 Krl 50 5851 .1 CuI ~ 
5878,92 Xel 60 5850,25 CI 0 
5877 ,31 C I 2 ~l849 ,8S Xel 3 
5875,966 He I 1000 5849,66 Krl 2 

He I 7500 5847 ,68 Cll 7 
5875.621 5847 ,64 Cs I 
5875,018 Xel 100 5847 ,12 Ti I I.U 
5874,42 Til 3 5847 ,03 Ar IV 5873,764 Si I ~0 :)846 ,70 Cl I 8 5873,50 KrIll 1 5846.69 Xe II 2 
5872,8275 Nel 500 5846,35 C I t) 

5872,36 Ti I 10 5846,21 Xe I 2 
5872,149 Ne I 75 5846,134 Si II ~)() 
5871 ,69 CIII 2 ,-l845 ,46 Xei 1 5871 ,18 Til 6 5845,1410 Cs I :~n 
5870,971 Nel 3 5844.15 Cl I I) 

5870,9153 Kr I 3000 5843,84 NIV 
5870,66 C I 3 .5843 ,781 Ar II 7 
5870,443 Ar II 4 584:~ ,74 Ar I 2 
5870,26 Ar I 2 5843,61 CII 2 
5869,23 Til 3 5843 ,43 Xe I .. 
5868,4183 Ne I 75 5842,67 Cu lJ ' ·I 

5868,4011 Si II 300 5842,49 Kr Il 
5867 ,81 Alii 3 
5867 ,572 Ca I 1 5811 ,4ft Kr I 4 

Si II 10 5841 ,01 N I 2 
5867 ,483 58~0 ,8:3 Xel !t 
5866,7514 Krl 50 58!,() ,048 Ar II 1 
5866,75 Cll 4 
5866,598 Ar II 2 5839,85 Cl I !, 

5866,453 Ti I 35 5839,820 Mgl :~ 

5865,32 Til 6 58:19,73 Ti I 4 
5864,95 C I 0 58:~8 ,9fj AI' II l 

5863,701 Cs II 5 5838,8347 Cs I 
5863,24 C III 1 5838,03 Til 12 
5862,363 Fe I 8 5838,01 Ar IV 
5861 ,53 Alii 7 .5837 ,34 Ti I 6 
5860,75 Krii 10 .1836,35 CII l~ 

5860,3118 Ari fiO 5835,5 Xe II ~) 

5859,71 Ti I It 
5834,71 N I t 5859 ,47 Xell ') 

"' 5834,2660 Arl 6() 
5858,63 Cu II 5 5833,93 Fe. III 10 
5858,35 CIII 1 5833,68 Cu II 5 
5857 ,61 Xe III 10 5832,8600 Krl HlO 
5857 ,454 Ca I 100 
5857 ,32 Krl 1 5831 ,887 KI 17 

5831 ,159 Cs II fiO 
5856,94 CuI 5 5830,63 Xei 20 
5856,70 Cl I 8 5830,04 Ar 1\-
5856,509 Xel 15 5829,86 Ti I .'i 
5856,23 N I 1 
5856,04 CII 5 5829,53 N I 6 

5828,91 l\el 75 
585.1,47 Xe II 1 5828,059 Ar II :3 
585!1 ,16 N I 2 5827 ,85 CII 2 
5854,04 Krii 4 
58S3,62 Alii 5 5827 ,801 Si II :30 
5853,10 Ar II 2 5827 ,72 Xe I 1 

5827 ,48 F I 11,6 
5853,06 F I 2,5 5827 ,28 Ti I .:), 

5852,86 Krl 5 5827 .07 Kr I 20 
5852,4878 Nei 2000 5826,44 NIV 
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5826,42 CIII 5800,468 Si II 15LI 
5826,24 Cl I 2 5800,46 Ar II 1 
5826,036 Ar II 2 5800,23 CI 3 5826,02 Cu II 10 
5824,800 Xel 150 5800,16 Kr II 6 

5799,88 Cl I 12 
5824,64 C I '1 5799,734 Ar II 3 
5824,50 Kri 40 5798,90 CI 0 
5823,890 Xel 300 5798,44 Ti I 4 5823,679 Til 3 
5823,51 Kri 3 5797 ,8591 Si I 100 

.5796.26 Cl I 1.5 
5823,14 CII 2 5795,08 N IV 
5822,114 Ar II 3 5794,90 Si II 30 
5821 ,57 Xell '1 5794,46 CI 3 
5820,52 Xel ·r -<> 5793,51 NI 1 5820,1558 Ne I 500 5793,12 CI 7 
5820,10 Kri 15 5793,0714 Si I 90 
58'19,96 Til 8 5792,26 Xei '1 
5819,50 CI l 5791 ,98 Xe II 1 5818,30 CII 2 
5817,88 Til 6 5791 ,77 CII 1 

5791 ,26 Ti I 7 
5817,70 C I 0 5790,50 Cl II 25 
5816,86 Til 6 5790,39 Arl 5 
5816,645 Ne I 50 
5816,48 N I 2 5789,477 Ar I 20 
5816,272 Arll 2 5788,24 Kri 7 

5788,08 Til ,') 
5815,96 Xe II 50 5787 ,29 Kri 6 
5814,505 Xel 60 5786,560 Ar II ,') 
5814,181 Cs II 25 
5813,51 CI 1 5785,979 Til 5 
5812,746 Ar II 6 5785,73 Si II 30 
5812,400 Ne I 15 5785,66 Til 25 
5812,30 N IV 5785,560 Mgi 4 

5812,148 KI 15 5785,45 FI . 0,5 

5811,98 C IV 9 5785,312 Mgl 5 
5811 ,4066 Ne I 300 5784,38 Til 3 
5810,80 Krl 8 5783,89 Krl 10 
5810,187 Siiii 3 5783,68 Til 3 
5810,08 Til 3 5783,541 Arl 40 
5809,5 Xe II 1 5782,384 KI 16 .5807,596 Ar II 1 5782,132 CuI 1500 
5807,311 Xel 15 5781,268 Ar JJ 2 
5807 ,23 Til 8 5780,70 Til 12 
5806,76 CII 2 5780,55 Xeiii 2 
5806,738 Si II 200 
5806,00 Cu II 25 5780,3839 Si I 70 

5777 ,72 Kr II 2 
5805,80 CI 3 5776,96 Ti I 3 
5805,53 Krl 20 5776,39 Xe II 100 
5805,19 CI 4 5776,374 Ar II 2 
5804,4496 Ne I 500 
5804,265 Til 5 5775,56 Krl 2 

5774,72 Cl I 4 
5804,098 Ne I 75 577!1 ,697 Ar II l 
5802,84 Cl I 5 5774,54 Ti I l ;{ 
5802,0809 Arl 40 5774,037 Ti I 5 
5801,81 Kr II 1 
5801 ,752 Kl 17 5774,00 Ar I 40 

5773,5 Kr II 1 
5801,33 C IV 10 5772,58 Cl I :~ 

5801,17 Krl 2 5772,326 Ar II ;) 
5800,59 CI 6 5772,32 KH 4 

675 



A Symbol I A Symbol 

5772,1453 Si I 70 5745,7244 Cs I 
5772,1160 Arl lOO 5745,07 Til 8 
5771,66 CIII 2 5744,47 Til 5 5771 ,41 Krll 100 5743,28 Ca I 3 5771,28 Ti I 6 5743,278 Ar II 2 
5770,307 Ne I 50 5740,73 Xe I 1 
5768,30 Cll 2 5740,65 NI 2 
5767 ,440 Nil 7 5740,17 Xe I 6 
5766,542 Ar II 2 5739,975 Til 4 5766,330 Til 4 5739,88 Ar IV 
5765,55 Cl I 3 5739,733 Silll 20 
5764,4188 Ne I 700 5739,5207 Ar I 500 
5764,32 Ca I 3 5739,464 Til 9 5764,063 Ne I 3 5738,416 Ar I 20 5763,52 Til 3 5737 ,96 Ar I 5 
5763,013 Fe I 10 5736,94 N IV 
5762,9769 Si I 45 5735,77 Til 3 
5762,90 Kri 4 5735,74 Ca I 3 
5762,295 Til 4 5735,63 N I 1 
5761,96 Xe III 2 5734,95 Til ~~ 

5761 ,88 Ca I 1 5734,39 F I 3 
5761,37 Cu II 2 5734,24 Ti I 10 
5760,5885 Ne I 70 
5759,43 Cu II !) 5733,48 Xe I 4 
5758,84 Arl ;) 5732,694 Ar II 1 

5732,325 CuI 75 
5758,65 Xe II 100 5732,210 Ar II 1 
5757 ,69 Ca I 4 5731 ,70 Ca I 1 
5756,600 Ar II 3 
5756,45 Til 6 5731 ,103 01 3 
5755,60 Kr II 2 5731,08 Til 4 

5730,86 Krl 4 
5755,04 Krl 2 5730,65 Nil 5 
5754,60 Xe I 1 5730,51 Til 3 
5754,33 Krl 1 
5754,2195 Si I 45 5728,25 Til 4 
5754,18 Xe II 2 5727 ,96 CuI 5 
5753,625 Si I 45 5726,91 Xeii 200 

5726,59 Kri 20 5753,54 Ar II 1 5726,16 Cl I 5 5753,136 Fe I 5 
5752,98 Kr II 60 5726,10 Xel 4 
5752,64 N I 4 5724,325 Arii 5 
5752,56 Xe II 10 5n3,56 Krl 15 
5751 ,74 Til 4 5723,26 Xel 1 
5751,05 Til 3 5722,65 AI III 6 
5751 ,03 Xe II 200 5722,59 F I 6 5750,57 Kr I 10 5722,14 Xel 15 
5750,424 01 5 5721 ,88 Krl 10 
5749,27 Kr II 5 5721 ,80 Til 4 
5749,02 Krl 5 5721 ,78 Cu II 20 
5748,71 Xe III 12 
5748,650 Ne I 70 5720,78 CI 2 

5720,613 01 1 
5748,2985 Ne I 500 5720,445 Til 3 
5748,20 Xel 8 5719,532 Ne I 75 
5747 ,6670 Si I 45 5719,2248 Ne I 500 
5747 ,36 N I 2 
5747 ,296 Nil 8 5719,16 F I 1,5 

5718,899 Ne I 150 
5747,18 Arl 2 5717,99 Ca I 4 
5746,88 Xe II 5 5717,61 Kr I 3 
5746,81 Ca I 2 5716,450 Til 4 
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5716,289 Siiii 8 5696,479 Xei so 
.5716 ,252 Xe I 80 5696,47 Al III 8 
5716,19 Xe II 100 5695,92 em 12 5716,029 Ar II 1 
5715,80 Kr III 1 5695,750 Xel 100 

5695.522 Siiii 3 
.5715,716 Xel 70 5694,30 en ') ... 
5715,339 Ne I 35 5693,11 e I 3 
5715,123 Til 9 5693,10 Ar I 1 .5714,11 Krl 2 
5713,895 Ti I 3 I 5692,53 Til 3 

·I 

5692,41 eu II 2 
5713,56 en 0 5692,11 Kr II 5 
5712,51 en 1 

I: 

5691 ,650 Ar II 8 
5712,48 Ar I 1 5690,4251 Si I 100 5712,21 Xe I 2 5690,35 Kr II 200 5711 ,852 Til 4 

I 

5689,91 Ar I 200 
5711 ,453 Ar II 1 5689,86 eu II 5 
5711 .0880 Mgl 30 5689,8163 Ne I 150 
5710,766 Nil 10 

II 

5689,64 Arl 200 5710,68 Ti I 3 5689 ,465 Til 10 5709,95 Ti I 3 5689,14 F I 18 
;)709,80 Xel 10 5688,811 Si II 300 
5709,3861 Fe I 10 5688 ,47 ea I 4 
5709,33 Ti I 4 
5708,616 Ar II 1 5688,373 Xel 40 
5708,397 Si I 160 5688,2046 Na I 9 

5688,1934 Na I 1 
5708,199 Til 3 5687 ,52 Til 4 
5708,03 en 0 5687 ,40 Ar I 20 
5707 ,62 F I 2 
5707 ,5188 Krl 40 5686,49 Xe II 2 
5707 ,31 F I 25 5686,28 elI 1 

5707 ,215 Ar II 1 5686,213 Nil 10 
5707 ,03 Ca I 1 5685,74 Fl 8 
5706,87 Xel 3 5684,647 Ne I 25 
5706,85 Ti I 5 5684,4843 Si I 120 
5706,370 Si II 100 5683,80 Til 3 
5705,43 Til 4 5683,73 Ar I 40 
5704,598 Siiii 7 ;:)682,88 ea I 3 
5704,371 Ar II 3 5682,6333 Na I 5 
5703,34 Xe I 1 5682,42 eu II 20 5703,121 Siiii 4 5681 ,9014 Ar I 500 
5702,666 Ti I 6 ;)681 ,89 Kr II 400 
5702,19 Kri 10 5681 ,87 Xe II 1 
5702,11 Ti I 6 5681 ,480 Ar II 2 
5701 ,66 Ti I 7 
5701,551 Fe l 7 5681,44 Si II 30 

5681 ,08 Til 6 
5701 ,374 Si IJ 200 5679,562 Nil 14 
5701 ,31 Xe III 6 5676,019 Nil 11 
5701 ,16 en 2 5675,418 Si I 20 
5701 ,1048 Si I 90 
5700,874 Ar I 60 5675,413 Ti I 9 

5675,15 Xe II l 
5700,82 F I 25 56711 ,73 Ar I 1 
5700,240 CuI 1500 5674,52 Kr II 30 
5699,84 Kr II '10 5674,39 FI 8 
5699,61 Xe II 100 
5698,54 Xel 8 5673,45 Til 10 

5672,952 Ar II 7 
5696,95 Krl 1 5672,78 Kr II 40 
5696,54 Krl 3 5672.4519 Krl 50 
5696,50 Si III 7 5671 ,668 F I 90 

till 



----------------------·-

1.. Symbol I 1.. Symbol I 

5670,96 Xe II 50 5648,07 CII 10 
5669,8 Na I 3 5646,5 CuI 2 
5669,76 Ti I 5 5646,254 F I 8 5669,743 Si I 10 5646 .19 Xel 5 5669,562 Si II 1000 5645,960 Si I 90 
5668,96 C I 7 5645,00 Kr JI 1 
5667 ,56 Xe II 300 5644,137 Ti I 18 
5667 ,532 F I 40 5642,73 KII 5 5667 ,40 Ar I 1 5642,413 Ar II 2 5667 ,04 N I 1 5641 ,34 Arl 6U 
5666,677 Si I 10 5641 ,30 Cu II 20 
5666,627 Nil 12 .5641 ,07 Krii 3 
5666,46 Xe III 1 5640,55 CJI 8 .5666,09 Kr I 1 .5639,478 Si II 200 5665,82 Ar 1 5 5639.11 Ar I 100 
5665,5536 Si I 80 5638,52 Ti 1 12 
5664,85 Kr 1l 1 5637,29 Ar I 20 
5664,47 Cu II 3 5636,67 Cs I 
5664,46 Xe I 1 5635,882 Ar II .'i 
5664,02 Xe II 3 .')635 .575 Arl 60 
5664,0183 Cs I 15 5635,57 Cu II 2 
5663,80 Ari 1 5635,2123 Cs I 10 
5662,891 Ti I /i 

5662,67 Kri 3 5634,84 Cl II 18 
5662,5489 Ne 1 75 5634,73 Ti I 3 

5634,661 Arii 2 
.5662,52.5 Fe I 6 56:~3 ,24 Xe II ') 

,J 

5662 ,47 CII J2 ;)633,14 Cu II 3 
5662,154 Ti I 12 
5662,00 ArT 5 5633,02 Kr li 100 
5661,106 F I 7 5632 ,97:3 Si II 100 

5660,683 Si I 13 5631 ,7'!. Nil 1 
5631 ,381 Ar I1 1 

5660,6.56 Si II 150 5631 .160 Ar II 3 5660,.502 Si I 10 
5659,38 Xe II 150 5630,44 Ari 10 
5659,15 FI 15 5630,29 Ti I 6 

5659,1278 Ar I 500 5629,93 C I 1 
5659,104 Til 3 5627,45 Ti I 3 
5658,8247 Fe I 10 5627 ,02 Kr ll 1 
5656,6588 Ne I 500 5626,93 F I 12 
5656,51 Til 4 5625,684 Ar II () 

5656,09 Ti I 4 5625,43 N I 2 
5656,030 Ne 1 75 5624,78 Xe II 1 
5()55,236 Ar II 2 5624,5501 Fe I 10 
56.54,924 Si J 15 
5654,78 Til 8 5624,06 F l 20 

5()24,00.1 Ar II 1 
5654,4.50 Ar II 8 5623,778 ArT 60 
56.54,31 Xe I 1 5(:i23 ,58 Ti I 5 
5654,20 Cli 1 562:3,20 N I 4 
5654,020 Ar II 2 
.5652,84 Xel 2 .5622.2211 Si I 30 

5621 .607 Si I 15 
.5652,601 F I 0,5 5621 ,24 Xei 1 
5652,5664 Ne I 7.5 5620,89 Arl 60 
5650,7054 Arl ·1500 5620,72 Cl I 1 
565fJ ,37 Kr II 10 2 5649,5625 Kri 100 5620,636 Arl 

5619,00 ArJ 5 
5648,66 Arl 200 .5618,878 Xel 80 
5648,570 Ti I 5 5618,32 Ti I s 
5648,38 Kr II 1 ;)618,18 N I 1 

ms 



"' Symbol I "' 
Symbol I 

5618,010 Ari 60 5591 ,61 Xe II 2 
5617,63 Krii 2 5591 ,41 Kri 2 
5616,67 Xe II 150 5591 ,15 Ne I 8 5616.54 NI 5 
5616,49 CI 0 5590,120 Ca I 20 
5615 ,6[ Fe I 50 5589,378 Ne I 50 
5615,20 Cu II 5 5589,31 FII 0 
5614,81 CI 0 5588,757 Ca I 80 
5613,19 Alii 3 5588,7213 Ari 500 5612,89 Xe II 1 5587 ,888 F I 1 5612,65 Xe I 15 5586,7634 Fe I 40 5611,82 Krl 4 5585,905 Nei 5 5611 ,667 Ar II 2 5585,4 Krii 1 5611 ,36 N I 1 
5611 ,35 Ari 20 5585,18 Xei 1 
5609,578 Ar II 2 5584,4 Kr II 1 
5608,90 Ar I 20 5583,5 Xe II 2 
5608,37 Kri 3 5583,29 ov 
5607 ,99 Xe I 3 5582,61 Ar II 1 
5607,72 Kri 1 5581 ,971 Ca I 25 5607 ,66 FI 0,5 5581 ,93 Xe II 2 5607,51 ov 5581,83 Arl 60 
5606,7341 Ar I 500 ~581 ,784 Xe I 50 
5605,351 Si II 3 5580.45 Cl I 3 5605,25 Ari 5 5580,3890 Kr I 80 5604 36 Ar I 20 
5604,28 l\ I 0 5579,93 ov 

5579,28 Xe I 40 
5604,11 ov 5579,033 Cs II 2 
5603,932 Arfl ~ 5578,518 Ar II 6 
5603,73 CI 0 
5602,9529 Fe I 10 5578,13 Cl I 3 
5602,875 Si I 20 5577 ,689 Ar II 8 
5602,846 Ca I 25 !1577 ,64 Kr I 3 
5602 0 VI 5577 ,33 F I 10 
5601 ,85 Ari 2 5576,661 Si II 150 
5601,461 Siiii 2 5576,106 Fe I 10 5601,285 Ca I 30 5576,049 Ne I 35 
5601 ,08 Ar I 60 5575,973 Si II 5 
5600,952 Siiii 3 5575,6 Kri 10 
5600,54 NI 0 5575,27 Xei 2 
5600,43 Ar I 40 5574,20 Ari 5 
5599,246 Siiii 4 5573,6740 Cs I 
5598,50 Ari 20 5573,13 Kri 2 
5598,487 Ca I 50 5572,8501 Fe I 30 
5597,90 ov 
5597 ,69 Ti I 3 5572,5428 Ar I 500 
5597 ,4783 Ar I 500 5572,19 Xe II 50 

5572,00 0V 
5597 ,32 Kr III 5 5570,2890 Kri 2000 
5597,20 CI 1 5570,216 FI 2,5 
5594,87 Xe II 4 
5594.468 Ca I 60 5569,6256 Fe I 20 5594;37 Xei 6 5568,81 Cl II 15 
5593,73 Cu II 5 5568,65 Kr II 100 
5593,52 Ar II 1 5568,4078 Cs I 
5593,23 Alii 10 5567 ,815 Fe II 10 
5592,37 om 6 
5592,200 Ar II 1 5567 ,77 Xei 2 

5567 ,63 NI 1 
5592,01 OIII 5566,7 Cs 40 
5591 ,75 Ari 5 5566,615 Xe I 100 
5.)91 ,734 FI 1 5566,22 Xel 5 
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5566,02 Xe III 2 5543,471 Nil 5 
5565,96 Ar I 5 5542,73 Ar I 2 
5565,478 Til 9 5542,10 Kri 1 
5565,25 Nil 3 

5541,65 Krll 4 5564,37 NI 9 
5541,4& Ari 2 

5563,84 NI 3 5540,90 Ar I 40 
5563,604 Fe I 5 5540,76 CI 2 
5563,50 Xe I 2 5540,74 Si II 100 
5563,196 Ar II 2 

5540,52 FI 18 5563,047 Ne I 75 
5540,38 Xei 3 

5563,019 Cs II 125 5540,36 NI 1 
5562,7662 Ne I 500 5540,059 Nil 4 
5562,441 Ne I 150 5539,926 Silll 3 
5562,2254 1\.r I 500 5539,4 Krl 1 

5560,37 NI 9 5539,33 FI 6 
5560,22 Arl 10 5538,651 Ne I 50 
5559,62 Ar I 200 5538,61 FI 0,5 
5559,26 Krl 2 5537 ,61 en 3 
5559,087 Ne I 35 5537 ,290 Ar II 5 

5558,7031 Ar I 500 
5536,01 KII 3 
5535,78 CuI 50 

5557 ,948 All 8 5535,51 Ar II '1 
5557 ,44 Nl 2 5535,39 Clll 5 
5557 ,28 Xel 2 
5557 ,063 All 10 5535,37 Nl 1 

5535,363 Nil 8 
ri555,06 Xel 1 5535,35 CII 5 
5555,003 01 9 5534,98 Cu II 3 
5554,99 Xe II 3 5534,81 CI 1 
5554,935 CuI 100 
5554,887 Fe I 5 5534,862 Fl 2 
5554,832 01 8 5534,45 Ar I 60 

5533,6788 Ne 1 75 5554,050 Ar II 8 5532,78 Xel 2 5553,53 FI 0,7 5532,29 Kr II 5 5553,40 Ar I 2 
5553,17 CI 1 5532,13 Cl I 8 
5553,10 Xe I 3 5532,0 Na I 2 
5552,99 Kr II 100 5531 ,07 Xe II 400 
5552,83 Xe III 12 5530,244 Nil 7 
5552;76 Ar I 10 5529,78 CI 1 
5552,67 Nil 4 5528,93 Ar I 40 
5552,43 FI 12 5528,63 Kr I 2 
5552,385 Xe I 80 5528,4047 Mgl 40 
5551,922 Nil 5 5526,84 CI 2 
5551,59 CI 5 5526,239 Nil 5 
5551,50 Xe II 2 

5525,856 Ar II 2 
5551,03 CI 2 5525,59 Xe II 50 
5548,90 CI 1 5524,9598 Arl 300 
5548,24 CI 0 5524,39 Xe III 40 
5547,27 CI 3 5523,70 Ar I 5 
5546,74 FI 0,7 

5523,690 Arii 2 
5546,H Kr II 5 5523,47 Kr II 30 
5545,11 NI 3 5523,05 Xe I 3 
5545,07 CI 6 5522,94 Kr II 60 
5545,045 Ar II 6 5521 ,74 Ar II 1 
5544,4 Krl 1 

5521,17 Krl :3 
5543,880 Ar II 1 5520,63 Ne I 3 
5543,82 CI 0 5520,52 Krl 40 
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5519,337 Ar II 4 5493,23 SH 40 
5518,56 Xe II 1 5493,22 Nil 1 
5518,20 Ar I 5 5493,14 elI 3 5517,535 Si I 35 5492,8 OI 3 5516,668 Ar II 2 5492,77 Kri 1 
5516,66 Kr I 20 5492,43 Ti IV 6 
5516,64 ei 0 5492,06 Ar I 40 
5514,536 Ti I 25 5491,43 Kr II 4 5514,367 Ar II 4 5491,33 Kri 2 5514,350 Ti I 20 5490,94 Kri 50 
5513,303 Ar II 1 5490,667 Ar II 1 
5512,979 ea I 20 5490,16 en 1 
5512,95 elI 4 5490,151 Ti I 12 5512,770 01 8 5490,122 Ar I 60 5512,69 KII 2 5490,114 Siiii 3 
5512,603 01 7 5488,95 en 1 
5512,529 Til 25 5488,86 Krl 5 
5511,485 Ne I 15 5488,555 Xel 20 5511,176 Ne I 3 5488,46 Ar I 2 5511,16 Krl 1 5488,210 Til 5 
5510,55 Xe III 1 5488,06 KII 2 
5509,597 Mgl 2 5487,46 Kri 1 
5509,20 Xe II 2 
5508,11 OIII 1 5487 ,138 Fe I 8 
5507 ,753 Ar II 4 5487,03 Xei 6 

5486,6 OI 3 
5507 ,63 Arl 10 5486,47 Ar I 20 
5507,46 Xe II 2 5486,102 Ar II 1 
5507 ,339 Ne I 25 
5507,174 es 15 5485,90 en 2 
5506,7824 Fe I 18 5484,7 Lill 10 
5506,1149 Ar I 500 5484,46 Xe I 4 
5505,18 Arl 10 5484,311 Ar II 1 

5504,917 Ar II 3 5484,16 Xel 1 
5504,34 Kri 20 5483,35 en 1 
5504,02 Kri 15 5483,32 Ar I 10 
5503,897 Til 8 5482,65 eu II 3 
5503,8524 es I 5481,997 Ar II 1 
5503,256 Ar II 3 5481,862 Ti I 5 
5502,8843 es I 5481,426 Til 6 5502,88 Alii 3 5481,33 Xe I 1 
5501,480 Ar II 2 5480,062 Nil 7 
5501,4686 Fe I 12 5479,12 Xe I 1 
5501,43 Kr III 10 5478,73 Si II 5 
5500,71 Krl 50 
5500,334 Ar II 7 5478,59 en 4 

5478,096 Nil 7 
5499,54 Krll 50 5477 ,695 Til 8 
5499,00 Ar I 10 5477 ,66 Kr III 2 
5498,972 Ar II 2 5476,58 Kri 2 
5498,185 Ar II 8 5476,571 Fe I 10 
5497,5196 Fe I 15 5476,46 Kr II 4 

Ar II 3 
5475,49 Kr II 1 

5497 ,123 5475,49 Kr III 1 
5496,45 Si II 200 5475,29 Nil 4 
5496,21 Krl 3 
5495,876 Ar I 1000 5474,228 Ti I 6 
5495,666 Nil 10 5473,920 Fe I 5 

5473,7 ov 
5495,07 Xe II 20 5473,517 Ti II 1 
5494,4158 Ne I 50 5473,455 Ar I 500 
5493,49 Arl 20 5473,045 Siiii 7 
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5472,642 Ar II 1 5451,259 Mg II 1 
5472,61 Xe II 500 5450,90 Xe II 20 
5471 ,198 Til 5 5450,45 Xe II too 
5470,307 Ar II 2 5450,05 F I 1 

5449,61 Kr II 2 
5470,13 KII 6 5448,61 Arl 10 
5469,65 Arl 20 5448,5091 Ne I '150 
5469,63 Cu II 3 5447 ,86 Krl 3 5469,58 Xe II 20 5447 ,556 Ar II 2 5469,450 Si II 30 5447,26 Si II 20 
5469,21 Si II 100 5447 ,120 Ne I 8 
5469,105 Ar II 6 5446,920 Fe I 40 
5468,17 Krii 200 5446,34 Krll 80 5467 ,1626 ArJ 60 5445,52 Xe II 150 5466,94 Fe II 20 5445,43 Kr I 1 
5466,868 Si II 500 5445,037 Fe I 15 
5466,440 Ar II 5 5444,99 Clii 10 
5466,432 Si II 500 5444,87 Xei 1 5465,9443 Cs I 5 5444,25 Clll 60 5464,136 Mg II 2 5443,88 Ar I 20 
5463,283 Fe I 10 5443,681 Ar II 5 
5463,138 CuI 150 5443,42 Clii 100 
5462,65 Krl 2 
5462,592 Nil 7 5443,21 Arl 100 
5462,146 Si II 10 5442,22 Ari 500 

5440,932 Ar II 2 
5461 ,9231 Cs I 5440,39 Xel 15 
5461,37 Krl 1 5439,9903 Ar I 500 
5460,502 Til 4 
5460,39 Xe II 300 5439,923 Xel 30 
5460,037 Xe I 15 5439,676 Ar II 3 
5460,019 Mg II 1 5439,38 Kr II 1 

5438,96 Xe II 400 5459,61 Ari 20 5438,63 Krii 40 5459,47 Krl 4 
5458,80 Kri 7 5438,62 Si II 100 
5457,75 Ari 10 5438,20 Kr III 2 
5457 ,47 Cl II 30 5437 ,36 Cu II 2 
5457,4158 Ar I 200 5436,861 OI 11 
5457 ,02 Cl II 75 5435,83 Ar I 1 
5456,45 Si II 100 5435,775 OI 10 5456,45 Xei 2 5435,60 Xe I 5 
5456,39 Krl 2 5435,176 01 9 
5456,382 Ar II 5 5434,5268 Fe I 30 
5456,27 Cl II 50 5434,039 Mg II 4 
5456,01 Ar I 5 

5433,6513 5455,6131 Fe I 40 Ne I 250 
5433,48 Ar I 1 

5454,54 Xel 1 5433,24 Kr II 2 
5454,49 Si II 15 5432,94 Ar II 1 
5454,307 Ar II 9 5432,89 Si II 15 
5454,30 Xe III 1 
5454,221 Nil 7 5432,60 Ar I 1 

5432,05 CuI 250 
5453,646 Til 3 5431,77 Krl 1 
5453,634 Ar II 5 5431,5 ov 
5452,5 0 IV 5430,27 Ari 10 
5452,083 Nil 7 
5452,03 Ti II 1 5429,6999 Fe I 40 

5429,69 Ar I 20 
5451,961 Siiii 4 5429,139 Til 6 
5451,6539 Ari 500 5428,92 Si II 15 
5451,462 Siiii 6 5428,07 Xe II 2 
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5427 ,832 Fe II 30 5405,34 Si II 100 
5427 ,39 Arl 1 5404,87 01 3 
5426,5 0 IV 5404,148 Fe I 30 
5426,256 Til 3 5403,03 Krl 2 
5424,36 Clll 25 5402,793 Cs 40 

5424,076 Fe I 45 5402,604 Ar II 8 

5423,56 Kr II 1 5402,170 Ar II 1 

5423,52 Cl II 100 5401,543 MgU 9 
5423,25 Cl II 150 5401,450 NI 4 
5422,55 Arl 2 5401,04 Xe III 50 

5422,47 Till 1 5400,62 Ar II 1 

5421 ,76 Xel 2 5400,5616 Ne I 2000 

5421,61 Si I 10 5400,503 Fe I 5 

5421,3536 Arl 500 5400,45 Xel 4 
5421,168 Si I 10 5399,01 Ar I 20 

5420,155 Ne I 50 5398,82 Ti IV 8 

5419,687 Cs II 60 5397,718 FI 1 
5397 ,63 Xel 1 

5419,15 Xe II 2000 5397 ,522 Ar II 9 
5418,5584 Ne I 150 5397 ,131 Fe I 40 
5418,43 Krll 30 5397 ,093 Til 4 
5418,2 Xe II 2 5396,30 Ti II 1 
5418,02 Xel 5 5394,81 Ar II 1 
5417,4 OV 
5417,24 Si Il 15 5394,738 Xe I 20 
5417,22 Ar I 10 5393,971 Arl 200 

5416,710 
5393,96 Cu II 3 

Ar II 1 5393,603 Ar II 5 
5415,64 Si II 5 5393,18 Si II 3 
5415,36 Xe II 50 
5415,207 Fe I 35 5393,175 Fe I 10 
5414,42 Krl 1 5392,795 Xel 100 

5414,28 Cs I 5392,12 Clll 100 

5414,20 Cl II 2 5391,62 CuI 450 

5413,6145 Cs I 5390,72 Arl 40 

5413,56 Xe III 12 5390,68 Nil 1 
5413,32 Ar I 10 5390,45 Cu II 5 
5412,900 F I 0,6 5389,996 Til 3 
5412,649 Ne I 250 5389,12 Kr III 1 
5412,434 Ar II 2 5389,10 Arl 40 
5412,19 Kr III ~ 

5411,881 NI 5 5388,48 Alii 1 
5411 ,646 Ar II 3 5387 ,37 Ar I 40 
5411 ,524 He II 50 5386,79 Ari 1 
5410,909 Fe I 15 5386,519 Ar II 2 
5410,76 01 4 5385,88 F I 0,6 
5410,4750 Arl 500 5384,378 Ar II 5 
5410,15 F I 4 5384,17 Xe III 2 
5410,12 Ne I 5 5383,71 Nil 2 
5410 0 VI 5383,371 Fe I 35 
5409,609 Til 6 5383,250 Ne I 25 
5409,44 Krl 1 
5409,401 Ar II 1 5382,330 Ar II 2 

5381 ,39 Kr III 2 
5409.34 Ar I 1 5381,03 FI 0,8 
5408;87 01 3 5381,020 Ti II 1 
5408,59 01 4 5380,48 Si II 5 
5408,34 CuI 100 
5407 ,35 Cs II 2 5380,34 CI 10 

5379,64 Krl 15 
5407 ,348 Ar II 7 5379,163 Ar II 1 
5406,6672 Cs I 5378,45 N I 0 
5405,7781 Fe I 40 5378,078 Ar II 3 
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5376,867 eu I 5 5357 ,33 eu I 3 
5376,85 eu II 3 5356,80 Xei 1 
5376,636 Ar II 3 5356,77 N I 5 5376,0 ov 5356,49 Ar I 10 5374,9774 Ne I 50 5356,14 el II 10 
5374,19 Krii 3 5355,45 Kr II 10 
5373,74 Xel 1 5355,422 Ne I 150 
5373,4951 Ar I 500 5355,176 Ne I 150 5372,66 NI 3 
5372,57 Kri 1 5354,95 eu I 250 

5354,89 Si II 5 
5372,39 Xe II 300 5354,82 Ar II 1 
5372,3110 Ne I 75 5353,513 Nei .5 
5372,29 Ari 1 5353.46 Ar I 20 5372,007 Ar II 2 5353,12 em 0 5371 ,84 Alii 1 5352,666 eu I 300 
5371,74 Kri 2 5352,1 ov 
5371,4926 Fe I 50 5351 ,449 Ar II 4 
5371,40 Kr III 4 5351,220 Nil 4 5371,10 N I 1 5351,072 Ti I 4 5371 ,09 Xe III 1 5350,8 es I 
5370,979 es II 80 5350,58 Ari :w 
.1370,10 FI 5 5350,3512 es I 
5369,97 Ar I 5 
5369,957 Fe I 25 5349,77 Kr III 2 
5369,65 Til 4 5349,717 Ar II 2 

5349,472 ea I 25 
5368,58 eii 1 5349,31 es 15 
5368,42 eu II 10 5349,204 Ne I 150 
5368,07 Xe II 100 
5367 ,67 eii 1 5349,16 es II ?" -;) 

5367 ,460 Fe I 20 5348,95 es ?" _;) 

5367 ,27 N I 1 5348,604 Ar II 2 
5367 ,06 Xe III 30 5348,283 Ar II 3 
5367 ,03 Xei 6 5347 ,412 Ar I 200 
5366,222 Ne I 25 5347 ,37 Kri 2 
5365,91 Kri 1 5346,76 Kr II 60 
5365,62 eu II 5 5345,977 Mgl 1 
5365,485 Ar II 1 5345,84 em 1 
5364,883 Fe I 15 5345,81 Ar I 20 
5364,626 Xel 30 5345,609 Ar II 1 5364,142 Ar II 1 .5344,534 Ar II 5 
5363,80 Fe III 8 .5344,28 Ar I 5 
5363,27 Xe II 150 .5344,23 N I 00 
;)362,864 Fe II .5 5343,3 ov 
5362,48 Ar I 1 
5362,42 0 IV 5343,2834 Ne I 600 

5342,970 KI 12 
5362,248 Ne I 25 5342,80 F I 1 
5362,244 Xei 15 5342,700 Ne I l 
5362,11 Kr III 1 5342,40 en 2 
5360,442 Ne I 35 
5360,030 eu I 200 5341 ,78 Ar I 10 

5341 ,46 em 0 
5360,0121 Ne I 150 .5341 ,0938 Ne I 1000 
5359,95 em 2 5341 ,0255 Fe I 20 
5359,574 KI 14 5340,9418 es I 
5359,069 Ar II 2 
5358,616 Ar II 2 5340,213 Nil 3 

5339,9371 Fe I 12 
5358,53 es II 500 .')339,85 CII 1 
5358,363 Ar II 6 5339,688 KI 1:~ 
5358,020 Ne I 10 5339,38 Xe II 1000 
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5339,33 
5339,189 
5339,13 
5338,92 
5338,732 
5338,20 
5338,106 
5337 ,89 
5337,42 
5336,809 
5335,916 
5335,91 
5335;710 
5334,79 
5334,78 
5334,42 
5333,70 
5333,41 
5333,323 
5332,89 
5331 ,08 
5331,034 
5330,7775 
5330,739 
5330,664 
5329,712 
5329,685 
5329,15 
5329,101 
5328,70 
5328.5336 
5328,0418 
5;128 ,02 
.5327,90 
5327 ,87 
5327,76 
5327 ,07 
5326,3968 
5323,70 
5324,80 
5324,61 
5324,182 
5323,78 
5323,276 
5322,77 

5322,02 
5320,953 
5320,550 
5320,203 
5317,726 
5317,46 
5317,41 
5316,98 
5316,806 
5316,609 
5316,07 
5315,97 
5315,69 
5315,214 
.'i314 ,781 

Ar II 
ea II 
Krl 
eli I 
Nil 

Kr III 
Ar II 
Xel 
em 
Till 

Ar II 
Xel 
Ne I 
en 
Kr I 
NI 
el II 
Kr II 
Ne I 
en 
Krl 
Ar II 
Ne I 
01 
Ar II 

Ar II 
01 
Kr II 
01 
NI 

Fe I 
Fe I 
Arl 
Xe II 
Krl 
Nil 
Arl 
Ne I 
Krl 
Ar I 
Alii 
Fe I 
eu I 
KI 
Kr II 

Kr I 
Nil 
Ne I 
Nil 
Ar I 
CI 
Kr II 
FI 
Ne I 
Fe II 
Alii 
F I 
Cl 
Ar II 
Ne I 

1 
5 

20 
5 
4 

2 
1 
2 
0 
4 

1 
1 

10 
6 

10 
1 

15 
500 

50 
4 

2 
4 

600 
13 
3 

5 
12 

4 
11 
5 

15 
50 
20 
3 
2 
1 
1 

75 
1 
5 
4 

30 
3 

12 
60 

2 
4 
2 
3 

60 
1 

30 
0,5 

25 
8 
7 

3 
0 
3 

30 

5314,45 
5314,258 
5313,87 
5313,419 
5312,32 
5312,002 
5310,99 
5310,76 
5310,52 
5310,26 
5310,24 
5309,517 
5309,493 
5309,48 
5309,27 
5308,66 
5308,074 
5307 ,3633 
5307 ,223 
5306,84 
5306,609 
5306,37 

5306,32 
5305,690 
5305,32 
5305,17 
5305,10 

5304,971 
5304,9 
5304,7580 
5304,43 
5303,7766 

5303,415 
5302,99 
5302,35 
5302,3073 
5301 ,40 

5300,84 
5300,761 
5300,74 
5300,55 
5300,12 

5299,79 
5299,075 
5299,044 
5298,93 

5298,887 
5298,429 
5298,1891 
5298 
5297 ,993 

5297 ,86 
5297 ,8 
5297,236 
5296,93 
5296,91 

NIII 
Ar II 

Xe II 
Nil 
Alii 
Ar II 
Xe III 

Alii 
NI 
Krii 
KII 
Arl 
Si IV 
NI 
Xe II 
Krll 
Ar II 

Fe I 
ea II 
ei 
es II 
Xel 

ei 
Ar II 
0 IV 
Arl 
em 
SiiV 
NI 
Ne I 
Krl 
es I 
Silll 
Fe III 
ei 
Fe I 
'Cs I 

CI 
Ar II 
Krl 
ei 
ei 
Krl 
Ar II 
01 
NIII 

01 
Til 
Ne I 
0 VI 
Ar II 

NIII 
Krll 
Ti I 
ei 
Ar I 

2 
2 

800 
2 
5 
6 
6 

2 
1 
4 
5 

200 
1 
1 

200 
200 

5 
5 
7 
2 

25 
3 

0 
6 

1-5 
1 
2 

2 
1 

70 
1 

2 
6 
1 

10 

1 
4 
3 
3 
1 

2 
3 
5 
1 

4 

4 
150 

3 

1 
1 
6 
0 
1 
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5296,791 Ar II 3 5276,50 Kr II 100 
5296,386 Ar II 4 5276,47 Fe III 7 
5296,32 Ari 5 5276,42 A! II ., 
5295,892 Ar II 3 5275,994 Fe II 7 5295,781 Ti I 4 .5275,121 01 4 
5295,19 Si II 30 5274,968 01 2 
!1293,821 Ar II 4 5274,61 Krl 4 
5292,75 NI 0 5274,044 Csll 40 5292,517 CuI 1650 5274,0393 Ne I 40 5292,22 Xell 1000 5273,580 Ar II 1 
5292 0 VI 5273,49 NV 
5291,3 Xe II 2 5273,48 Xel 1 
5291,22 CI 1 5272,60 NIII 1 5291 0 VI 
5290,09 CII 0 5272,53 CIII ti 

5270,59 NIII 'I 
5290,035 Ar II 3 5270,3602 Fe I 30 
5290,00 Arl 20 5270,270 Ca I 60 
5289 0 VI 5269,988 Cu II 30 5288,634 Ar II 1 5269,755 Ar II 4 5288,32 CI 0 5269,74 Si II 3 
5286,895 Ar II 15 5269,5402 Fe I 60 
5286,47 CII 1 5268,96 CI 4 
5286,38 Xel 3 

5268,62 5286,11 Xel 4 Till 1 
5286,071 Ar I 60 5268,31 Xe II 50 

5268,246 Ar II 3 
5285,85 Alii 6 5268,06 0111 !i 
5285,57 FI 0,8 5267 ,958 Ar II 3 
5285,48 Cl II 30 
5285,438 Ar II 2 5267 ,48 Ar I 1 
5285,268 Ca II 6 5267 ,168 Ar II 6 
5284,092 Fe II 5 5266,564 Fe I 30 

5265,967 Ti I 10 5283,77 Alii 8 5265,557 Ca I 40 5283,6283 Fe I 18 
5283,530 CuI 5 5264,783 Ar II 6 
5283,441 Til 8 5264,368 Mg II 7 
5283,437 Ar II 1 5264,305 Ar II 1 
5283,43 Ar I 20 5264,239 Ca I 20 
5283,30 Xel 2 5264,215 Mgll 8 
5282,52 NIII 00 5263,483 Ti I 3 5282,46 Xe II 2 5263,3134 Fe I 8 
5282,378 Ti I 3 5263,21 Cs II 2 
5282,29 Fe III 7 5263,18 Kr III 1 

5281 ,7970 Fe I 10 5263,02 Ari 2 
5281 ,628 Ar II 7 5262,244 Ca I 2.5 5281 ,18 NI 3 5261,95 Xe II 200 
5280,40 Ar I 60 5261 ,903 Ar II 4 
5280,24 CI 2 5261 ,706 Ca I 20 
5280,21 Alii 6 5260,91 Al III 0 
5280,0853 Ne I 50 5260,91 NIII 1 

5279,84 KrJ 9 
5260,57 Nil 2 
5260,44 Xe II 200 

5279,05 Ar I 20 5260,37.5 Ca I 2 
5279,01 F I 12 5259\976 Ti I 3 5279 0 VI 
5278,62 Alii 3 5259;89 Xe II 30 

5259,71 CII 5 
5277 ,68 Alii 2 5259,174 Arii 1 
5276,81 Alii 2 5259,06 en 5 
5276,522 Cu II 15 5258,223 Ar II 1 
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5257 ,84 Kr III 2 5236,21 Ar I 20 
5257 ,64 Si II 3 5235,564 Ar II 4 5257 ,24 en 7 5234,74 Ari 5 5256,75 Kr II 30 5234,620 Fe II 7 5256,569 Ar II 3 5234,0271 Ne I 50 
5256,5633 Cs I 5233,16 Xe III 3 
5256,09 en 2 5232,9474 Fe I 40 5255,811 Til 5 5232,06 Krl 2 5255,677 Ar II 1 5230,523 Ar II 3 5254,4710 Ar I 60 5230,41 FI 15 
5253,58 em 5 5230 ;15 Kr II 3 
5253,57 en 4 5229,86 Arl 40 5252,7890 Ar I 300 5229,58 eu II 3 5252,138 Ar II 1 5229,52 Kr II 60 5252,105 Til 8 5228,18 Kr I 20 
5251 ,89 Xel 2 5227,1911 Fe I 40 
5251 ,400 Ar II 3 5227 ,002 Cs II 200 5251 ,108 Ar II 3 5226,96 F I 3 5250,6490 Fe I 6 5226,90 Xe II 2 5250,52 eu I 500 5226.8686 Fe I 15 
5249,547 Ar II 400 5226,69 NIV 3 
5249,51 eii 2 5226,62 Xe II 20 
5249,373 Cs II 80 
5249,22 el II 3 5226,534 Ti II 5 
5249,20 Ar I 40 5225,05 Krii 3 

5249,11 em 4 
5224,928 Til 8 
5224,558 Ti I 6 

5249,06 Kr II 4 5224,56 Kr II 7 
5248,98 Xel 4 
5248,18 Ari 1 5224,301 Til 15 
5247 ,986 Ar II 3 5223,57 Kr"I 5 
.5247 ,7.5 Xe II 20 .5223,66 Xe III 20 
5247,469 Ar II 1 .5223,623 Til 6 
5247,293 Til 5 5222,90 Ar I 20 
5246,76 Ar I s 5222,685 Til 6 
5246,.574 Til 3 5222,38 Kr I 3 
5246,24 Ar I 40 5222,3517 Nel so 
.5245,69 Cl II 4 5221,8.54 Ar II 3 
5245,61 N IV 5221 ,42 FI 0,5 
5245,389 Ar II 5 5221 ,34 ei II 7.5 5245,36 Cu II 10 5221 ,2729 Ar I 500 .524.5,27 Xel 4 5220,070 eu I 500 
.5245,25 Kr II 4 5219,697 Til 8 
5244,67 CIII 3 .5219,589 Ar II 1 
.5244,28 FI 0,8 
.5243,31 Fe III 10 .5219,37 Si II -10 

5219,30 Ar I 40 
.5242,4955 Fe I 5 5218,84 Kri 1 
.5242,13 Ari 2 5218,202 CuI 2500 
.5241 ,786 Ar II 2 5217,93 Cl II 150 
.5241 ,29 Kr II 2 
5241 ,091 Ar I 60 5217,93 Kr II 12 

5217,78 Krl 1 
.5240,31 Si II 5 5217,45 Krll 30 
.5239,71 Ar I 2 5217,3964 Fe I 5 
.5238,9.5 Xe III 60 5216,816 Arll 8 
5238,69 FI 2 
.5238,560 Ti I 6 5216,28 Ar I 60 

.5216,2770 Fe I 10 
.5237 .6.5 CuI 10 521.5,81 Kri 8 
5236;853 Ar II 1 521.5,1871 Fe I 6 
5236,231 Ari 2 5214,774 Ar I 200 
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5214,339 Ne I 35 5192,3509 Fe I 30 
5212,780 CuI 140 5192,10 Xe II 80 
5212,41 Krl 1 5191 ,97 Nil 2 5212,371 Til 3 5191,4615 Fe I 20 5210,5672 Ne I 50 5191 ,37 Xe II 300 5210,492. Ar I 200 
5210,386 Til 40 5191,364 Ar II 4 
5209,62 Cs II 15 5191,322 Ne I 35 
5209,44 Cs 15 5190,56 on 3 
5208,8648 Ne I 70 5190,380 Nil 4 
5208,6007 Fe I 7 5189,70 Cl II 25 
5208,32 Kr II 500 5189,51 N I 1 
5208,04 Ar I 10 5189,27 F I 4 
5207 ,96 F I 1 5188,848 Ca I 50 
5207 ,852 Til 3 5188,700 Till 6 
5207 ,17 Ar I 10 5188,68 Kr III 1 
5207 ,128 Cu II 20 5188,6122 Ne I 150 
5206,73 Oil 5 5188,11 Xe II 200 
5206,565 Ne I 3 5187 ,7507 Ar I 800 5206,07 Xe I 1 5187 ,1 N I 1 
5206,059 Til 5 5186,99 Kr II 60 
5205.79 Arl 10 5186,41 FI 0,8 
5205,15 NIV 3 5186,329 Til 3 
5205,11 Nil 0 
5204,5840 Fe I 5 5186,200 Nil 2 
5204,440 Ar II 3 5185,90 Till 2 
5204,29 NIV 5 5185,85 Xel 2 

5185,535 Si II 100 5203,8962 Ne I 150 5185,25 Si II 100 5202,413 Si II 500 
5202,3395 Fe I 8 5184,964 Nil 4 
5202,201 Ar II 2 5184,48 Xe II 511 
5201 ,88 Xe II 2 5183,6042 Mgi 45 
5201,71 N I 2 5183,364 Cu II 20 
5201 ,56 Kr II 2 5183,200 Nil 4 
5201,42 Xe II 20 5182,320 Ne I 2 5201 ,096 Ti I 4 5182,30 Krii 1 5200,87 CuI 500 5181 ,90 Si II 100 5200,40 NIV 4 5181 ,47 N I 0 5200,22 Kr II 60 5180,352 NIJ 4 5199,9 Xe II 1 
5199,48 Nil 1 5179,52 Nil 7 
5198,97 Kri 1 5179,35 Nil 7 
5198,96 Ar I 2 5178,82 Xe II 50 
5197 ,82 Krl 1 5177,71 Kr II 6 
5197 ,569 Fe II 6 5177,540 Ar I 40 
5197 ,264 Siiii 5 5177,060 NJI 4 
5196,7343 Cs I 5176,563 Nil 2 
5195,478 Fe I 8 5176,233 Ar II 10 
5195,29 Ar I 1 5176,00 on 2 
5194,9441 Fe I 10 5175,891 Nil 6 
5194,92 Xe II 5 
5194,77 Arl 20 5175,89 Cu II 2 
5194,043 Til 4 5175,85 Cl II 20 

5194,02 Ar I 
5175 ,426 Ar II 2 

5 5174,463 Nil 4 
5193,2227 Ne I 150 5173,742 Til 30 5193,1302 Ne I 150 
5193,03 Cl II 10 5173,386 Nil 5 
5192,971 Ti I 35 5173,16 FII 2 
5192,86 Si II 200 5173,15 Cl II ?" ~v 

5192,810 Ar II 3 5172,970 Nil 3 
5192,72 Ar I 60 5172,6843 Mgi 44 
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5172,6 AI III 1 5148,8381 Na I 1 
5172,36 Krl 2 5147,483 Til 10 
5172,346 Nil 4 5146,06 OI 5 5171,5987 Fe I 20 5145,654 Alii 1,5 5171,45 Nil 4 5145,465 Til 12 
5171,30 Nil 2 5145,39 Krl 1 
5170,168 Nil 4 5145,319 Ar II 25 
5169,45 NI 1 5145,28 Kr II 4 5169,030 Fe II 12 5145,16 CII 15 5168,99 Nil 1 5145,122 Ne I 35 
5168,06 Kr I 4 5145,04 Kr I 2 
5168,056 Nil 4 5145,011 Ne I 500 
5167,73 Kri 1 5144,998 Alii 1 5167,4905 Fe I 40 5144,9384 Ne I 500 5167 ,3216 Mgi 42 5144,120 CuI 550 
5167 ,30 Xel 1 5143,49 en 12 
5166,80 Kr II 80 5143,2665 Ne I 5 
5166,2841 Fe I 4 5143,05 Kr II 60 5165,774 Ar II 8 5143,03 Xe III 4 5164,39 Xei 1 5142,9320 Fe I 6 
5163,90 AI III 7 5142,7 CuI 10 
5163,474 Ne I 10 5142,7 Kri 4 
5162,78 NI 1 
5162,742 Ar II 5 5141 ,81 Arl 20 
5162,711 Xe I 10 5141,790 Ar II 20 
5162,34 Cl II 10 5141 ,10 Kr II 1 
5162,288 Fe I 10 5140,35 Cl I 5 
5162,2858 Ar I 500 5139,9 Kr I 1 
5160,09 Kr III 1 5139,4702 Fe I 20 
5160.02 on 4 5139,2578 Fe I 10 5159,92 CI 1 5139,17 en 9 5159,69 Ar I 10 5137 ,388 Fe I 6 5159,505 Ar II 1 5137 ,26 en 7 5158,902 Ne I 50 
5158,79 Cl II 8 5136,795 Fe II 6 
5158,36 CuI 50 5135,110 Siiii 3 
5158,187 Alii 1 5134,17 Ari 2 
5158,090 Cu II 10 5133,680 Fe I 20 
5156,667 Ne I 50 5133,52 Kr II 1 
5156 ,10 Fe II 6 5133,28 en 12 
5156,023 Si I 8 5132,94 en 12 
5155,29 CI 1 5132,61 Ar I 1 
5154,4271 Ne I 50 5132,145 Ar II 2 
5153,57 CI 2 5131,106 Ar II 1 
5153,4024 Na I 2 
5153,235 CuI 2000 5130 .~~3 01 3 
5153,11 Ar I 20 5129,143 Ti II 1 

5129,083 Ar II 2 
5152,6813 Cs I 5128,280 Ne I 2 
5152,185 Ti I 10 5128,031 Si I 10 
5152,01 Kr II 3 
5152,01 Kr III 3 5127 ,802 Ari 60 
5151,9610 Ne I 75 5127 ,3624 Fe I 5 
5151 ,68 Krlll 2 5126,93 en 2 
5151 ,:m43 Ari 200 5125,765 Ar II 8 
5151 ,09 CIT 1:{ 5125,73 Kr II 400 
5150,86 AI III 6 

Xe II 30 5150,8425 Fe I 6 5125,70 
5125,598 Si I 10 

5150,077 Ne I 35 5125,20 CII 4 
5149,61 KrJI :~ 5125,130 Fe I (i 

5149,33 Fe III 7 5124,72 Ar I 1 
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5124,461 Cu II 20 5100,34 Alii 1 
5123,723 Fe I 6 5100,08 Cu II 10 
5123,16 Krii 15 5099,80 Cl I 8 5122.972 Ar II 2 
5122,42 Xe II 200 5099,64 Ar I 5 

5099,59 Xe II 5 
5122,337 Ne I 150 5099,30 CIII 100 
5122,257 Ne I 150 5099,200 KI 11 
5122,15 CII 2 5099,042 Nel 25 5121,88 Ar I 5 
5121 ,866 Nel 2 5098,97 Ar I 20 

5098,7030 Fe I 8 
5121 ,82 CII 5 5098,34 Cl II 20 
5121,486 Ar II 2 5097,171 KI 11 
5120,745 Cu II 20 5096,995 Fe I 6 5120,506 Ne I 25 5096,851 Ar II 1 5120,430 Til 12 5096,604 Cs II 40 
5120,10 CII 3 5095,845 Ar II 2 
5120,01 Ar I 1 5095,58 Nil 1 
5119,45 CII 4 5094,84 Ar I 1 5118,2057 Ar I 60 5093,792 Cu II 20 5117,76 Xeii 2 5093,65 Alii 2 
5117,011 Ne I 35 5093,32 Ari 10 
5116,75 CII 2 5092,174 Ar II 1 
5116,5032 Ne I 150 
5116,46 Xe I 2 5092,02 Xeii 60 
5115,49 CuI 10 5091,419 Siiii 10 

511·'1 ,57 Xe III 
5090,789 Fe I 6 

1 5090,496 Ar II 10 
5114,26 CII 4 5090,36 Kri 1 
5114,2 ov 
5114,116 Siiii 8 5090,321 Ne I 8 
5113,76 Siiii 7 5089,63 C I 0 
5113,69 CII 4 5089,12 Kri 2 
5113,6724 Ne I 75 5088,932 Cu II 10 

5113,50 Arl 1 5088,487 Cu II 10 
5113,448 Til 10 5088,260 Cu II 30 
5113,36 Cl II 40 5087 ,085 Ar I 60 
5112,249 KI 12 5087 ,055 Til 8 
5112 OVI 5086,52 Kr II 250 
5111 ,913 CuI 300 5085,333 Til 4 
5110,98 Kr III 1 5085,02 Alii 4 5110,4139 Fe I 10 5084,79 Ar I 1 
5110,269 Fl 1 5084,226 KI 10 
5109,81 Krl 2 5083,991 Cu II 15 
5109,427 Til 4 5083,968 Nei 25 
5108,58 Xe II 2 
5108,331 Cu II 3 5083,3413 Fe I 7 

5082,74 Ar I 20 
5107,943 AI I 4 5081,773 Cs 15 
5107,91 CII 1 5081,77 Cs II 10 
5107,520 AlI 6 5081 ,44 Ari 10 
5107 ,4505 Fe I 6 
5107 ,38 Xe III 20 5081,360 Ne I 1.5 

5081,07 Xe II 30 
5105,541 CuI 1500 5080,62 Xeii 600 
5104,74 Ari 20 5080,3852 Ne I 150 
51011,701 Ne I 35 5080,10 Cs II 5 
5104,437 Nil 5 
5104,08 CIII 25 5078,762 Ne I 15 

5078,352 F I 3 
5103,04 Cl II 125 5078,25 Cl II 150 
5100,95 Fe II 15 5078,19 Kr II 2 
5100,706 Fe III 10 5078,03 Arl 40 
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5077 ,805 eu II 5 5056,314 Si II 30 
5077 ,23 Kr II 40 5056,27 KII 7 
5076,59 ei 1 
5076,581 Ne I 35 5055,981 Si II 1000 
5076,173 eu I 100 5054,53 Kr II 30 

5076,03 1 
5054,1783 Arl 300 

Ar I 5054,070 Til 3 
5075,92 Kr II 4 5053,52 ei 2 
5074,760 Fe I 10 
5074,201 Ne I 35 5052,930 Ne I 25 
5074,062 Ne I 3 5052,879 Til 8 
5073,590 Nil 5 5052,696 es II 25 
5073,0758 Arl 200 5052,54 Xe II 30 

5072,55 Kr II 40 5052,17 ei 8 

5072,30 Ti II 2 5051,778 eu II 60 
5072,293 eu II 20 5051 ,6379 Fe I 10 
5071,62 NIV 5049,8253 Fe I 15 
5071,475 Ti I 7 5049,24 en 2 
507'1,30 Arl 5 5048,8130 Ar I 500 
5070,99 Ar I 40 5047 ,74 Krl 1 5070,684 es II 2 5047 ,738 He I 50 
5070,53 Xe Ill 1 5047,70 01 5 
5069,96 Kr III 4 5047 ,52 Kr II 4 
5069,82 Xell 10 5047,343 eu II 10 
5069,802 Mg II 3 

2 5069,66 Ar I 5 5047,30 Arl 
5069,351 Til 5 5047,11 en 3 
5068,937 Mg II 4 5047 ,00 Arl 1 
5068,7730 Fe I 10 5046,608 Ne I 3 
5068,39 Arl 5 5046,51 Nil 2 
5068,332 Ti I 3 5046,31 Kr II 80 
5068,10 ei II 10 5045,816 Ne I 15 
5067,41 Kr II 3 5045,400 Til 5 
5067,22 Krii 1 5045,100 Nil 11 
5067 ,082 eu II 30 5044,98 en 1 
5067,0 NV 

5066,33 Xe II 3 
5044,92 Xell 150 
5044,35 en 5 

5065,985 Ti I 7 5044,15 Ar I 2 
5065,58 Kr II 20 5043,800 es II 80 
5065,48 Ar I 5 5043,578 Til 7 
5065,448 eu II 40 
5065,016 Fe I 6 5042,86 Kr III 2 
5064,654 Til 25 5042,853 Ne I 15 

5042,416 Ar II 1 
5064,15 CI 0 5041,828 es II 5 
5064,068 Til 4 5041,80 ei 6 
5063,99 Ar I 5 
5062,72 Arl 1 5041 ,76 en 2 

5041,7585 Fe I 10 
5062,112 Ti I 7 5041,620 ea I 40 
5062,036 Ar II 30 5041,598 Ne I 1 
5061 ,46 Kr III 2 5041,48 ei 6 
5060,635 eu II 30 
5060,0793 Ar I 500 5041,322 eu II 10 
5059,866 es II 25 5041 ,23 Ar I 10 
5059,66 ei 0 5041 ,0747 Fe I 7 
5059,394 Arll 2 5041,026 Si II 1000 
5059,150 Ne I 2 5040,74 en 2 
5058,897 eu II 30 

5040,72 Nil 3 
5058,08 Krl 4 5040,69 F I 0,6 
5057 ,68 ei 0 5040,642 Ti I 6 
5056,53 Ar I 200 5040,51 Ar I 10 
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5040,34 Krl 7 5018,783 0 I 5 
5040,13 CI 4 5018,75 Xeii 1 
5039,959 Ti I 22 
5039,07 CI 7 5018,72 Kr III 2 
5039,002 Cu II 10 5018,434 Fe II 12 

5038,400 Til 25 
5018,39 C IV 2 
5018,06 CI 2 

5037 ,8 Li II 6 5017,76 CI 1 
5037 ,7512 Ne I 500 
5037,577 Nel 3 5017,629 Arii 10 
5037 ,16 0 I 15 5717,34 KII 1 

5036,468 25 
5017 ,25 Ar I 5 

Til 5017 ,160 Ar II 20 
5036,294 Fe I 6 5017,09 C I 3 
5036,15 Xe II 3 
5035,989 Nel 35 5016,611 CuI 400 
5035,91 CII 5 5016,58 CIV 1 

5016,45 Kr III 20 
5035,908 Til 25 5016,387 Nil 9 
5035,88 Arl 5 5016,162 Ti I 20 
5034,36 CuI 100 5015,71 Krii 1 5034,25 Arl 10 
5033,85 Kr II 100 5015,6779 He I 500 

5015,207 Cu II 1o 
5032,07 CII 7 5015,187 Ne I 5 
5032,026 Ar I 60 5014,959 Fe I 10 
5031,901 Fe I 6 5014,92 Ar II 1 5031,483 Ne I 2 5014,277 Til 25 5031,3504 Ne I 250 5014,185 Til 25 
5030,778 Cu II 2 5013,47 Arl 1 
5030,75 Fe III 6 5013,29 Krii 100 
5029,64 Ar I 5 5013,284 Til 18 5029,15 Krl 5 5012,979 Cs II 5 5028,81 Nil 1 5012,83 Xe II 50 
5028,36 Krii 30 5012,611 Cu II 20 
5028,2796 Xel 200 5012,28 CI 2 
5028,131 Fe I 4 
5025,74 Arl 1 5012,0712 Fe I 12 
5025,662 Nil 9 5012,029 Nil 6 

5012,00 CI 2 
5025,570 Ti I 18 50l1 ,30 Nil 5 
5024,92 CI 3 5011,003 Ne I 25 
5024,842 Til 20 
5024,778 Ar II 1 5010,620 Nil 10 
5024,50 Ar I 1 5009,833 Cu II 20 
5024,027 Cu II 5 .5009,652 Ti I 7 
5023,88 Xel 3 5009,334 Arll 30 
5023,85 CI 7 5008,55 Xe III 10 
5023,048 Nil 5 5007 ,325 Nil 11 
5022,871 Ti I 25 5007 ,209 Ti I 40 
5022,870 Ne I 25 5007 ,09 Ar I 2 
5022,40 Kr II 200 5006,84 Ar I 2 
5022,250 Fe I 6 5006,787 Cu II 30 
5022,06 Nil 0 5006,1254 Fe I 20 5021,88 Kr II 100 5006,0607 Si I 40 
5021,285 Cu II 20 5005,725 Fe I 10 
5021,138 Ca II 4 5005,60 KII 8 
5020,43 Kr II 4 .5005,333 Ne I 50 
5020,217 01 7 5005,1587 Ne I 500 5020,139 Cu II 5 5005,149 Nil 14 
5020,028 Til 25 5005,13 Arl 1 
5019,971 Ca II 8 5004,:318 Ar I 20 
5019,291 01 6 5003,88 Nil 0 
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5003,561 Ne I 2 4980,006 Cu II 10 
5002,7998 Fe I 6 4979,625 Ne I 5 
5002,703 Nil 9 4979,05 Ar I 1 5002,14 Kr I 2 
5002,02 Fe III 8 4978,89 Krll 100 

4978,5414 Na I 1 
5001,98 FII 3 4978,191 Ti I 10 
5001 ,871 Fe I 12 4977,731 Ti I 5 
5001 ,641 Cs 2 4977,08 Kr III 2 5001,479 Ca II 7 4976,62 Cl I 10 5001,477 Nil 12 4975,961 Ne I 10 
5001,136 Nil 11 4975,66 Ar I 2 
5001 ,01 Xe II 3 4975,344 Til 10 
5000,991 Til 10 4974,87 Xe II 2 5000,97 Alii 3 4974,760 Nel 50 5000,395 Ne I 3 4974,41 Xe II 1 
4999,65 Ar I 1 4974,18 Arl 10 
4999,504 Ti I 45 4974,151 Cu II 10 
4998,54 Kr II 5 4973,689 Cu II 11) 4998,502 Ne I 10 
4997,482 Ne I 15 4973,538 Nel 10) 

4973,53 Arl 5 
4997 ,227 Nil 4 4973,108 Fe I 3 
4997 ,22 Krll 1 4973,051 Til 6 
4997 ,099 Til 8 

400 4996,782 Ar II 2 4972,71 Xe II 
4996,209 Ne I 2 4972,593 Cs II 25 
4995,52 Cl II 60 4972,157 Ar II 15 
4994,930 Ne I 150 4971 .77 Cl I 
4994,363 Nil 10 4971,720 Lil 50 
4994,1323 Fe I 8 4971 ,71 Xe II 200 4993,93 Xe II 5 4971,64 Cliii 0 
4993,746 Ar II 2 4970,12 Cl II 50 
4993,03 Xeii 10 4969,88 Arl 1. 
4991,66 Ar I 1 4969,812 Cu II 3 
4991,41 CI 0 
4991,~40 Nil 5 4969,8 Ne II 0 
4991 ,17 Xe II 100 4969,36 Krl 15 

4991 ,067 Til 50 
4969,08 Kr I 20 
4968,793 0 I 8 

4989,948 Ar I 80 4968,566 Til 6 4989,31 FI 2 
4989,140 Ti I 10 4967 ,882 OI 7 
4988,963 Fe I 6 4967 ,378 0 I 6 
4988,77 Xell 300 4966,0968 Fe I 8 
4988,52 Kr III 10 4965,78 Kr III 2 
4987 ,367 Nil 8 4965,073 Ar II 25 
4986,43 FI 2,5 

4965,031 KI 10 4985,5539 Fe I 7 
4965,00 Xe II 4 

4985,503 Cu II 40 4964,73 en 4 
4985,260 Fe I 7 4964,713 Til 5 
4985,136 Cu II 2 4962,8 Xe II 1 
4985,09 Ar I 10 

4962,10 Alii 3 4983,855 Fe I 6 
4960,65 FI 6 

4983,258 Fe I 5 4960,25 Kr II 100 
4982,83 Kr II 50 4959,92 CII 1 
4982,8134 Na I 2 4959,478 Ar II 1 
4982,81 Arl 1 

3 4982,507 Fe I 8 4958,85 FI 
4958,67 CII 1 

4981,732 Ti I 60 4957 ,6059 Fe I 60 
4981,54 FI 1,5 4957 ,3054 Fe I 20 
4980,45 Fl 0,8 4957 ,122 Nel 150 
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4957 ,0335 Ne I 1000 4937,718 Ar I 30 
4956,750 Ar I 100 4937 ,196 Cu II 20 
4956,146 KI 9 4936,99 Cl II 25 
4956,01 FI 1 4936,083 Ar II 3 4955,964 Cu II 5 4935,03 NI 10 
4955,78 on 3 4934.48 Kr I 4 
4955,41 FI 1,5 4933,8 NV 
4955,382 Ne I 150 4933,25 FII 5 
4955,27 Kr I 15 4933,206 Ar II 25 
4955,21 Arl 2 4932,80 Si II 20 4955,111 Ar II 7 4932,05 CI 8 4953,85 CII 3 4931 ,76 Cl II 2 4953,733 Cu II 50 4931,653 Cu II 100 4952,924 Ar II 2 
4952,835 Cs II 30 4931,483 Cu II 20 
4952,20 FI 2,5 4930,944 Ne I 50 

4930,45 FI 1 
4951,75 Ar I 10 4930,38 Krl 4 
4951,627 Cu II 12 4929,16 Ar I 2 
4951,454 Cu II 3 
4951,27 NV 4928,83 F I 2 
4950,815 KI 9 4928,342 Til 12 
4950,16 FI 1 4928,235 Ne I 70 
4950,105 Si IV 3 4927 ,53 Xe III 3 
4949,64 Arl 1 4926,67 Fl 0,8 
4949,479 Cu II 3 4926,40 C I 0 
4949,398 Ar II 5 4926,390 Cu II 20 
4948,50 Kr II 50 4926,148 Til 4 
4948,183 Til 3 4925,744 Cs II 5 
4947 ,6067 Si I 30 4925,396 Ti I 5 
4946,72 Xe II 1 4925,17 Cl II 15 
4945,59 Kr II 300 4924,83 Cl II 10 
4945 NV 4924,7753 Fe I 3 
4944,9899 Ne I 100 4924,60 Oil 6 
4944,80 Ar I 5 

Cl II 4944,56 NV 9 4924,28 18 
4943,58 CI 0 4923,916 Fe II 12 
4943,24 Cl II 15 4923,1522 Xe I 500 

4943,24 KII 6 
4922,68 CI 1 

4943,06 Oil 7 
4922,50 Ar IV 

4943,020 Cu II 20 4922,3 Ne II 0 
4943,01 Cs II tO 4922,14 Clll 20 
4943 NV 4921 ,9310 He I 100 
4942,915 Arii 6 4921,768 Til 12 
4942,02 CI 0 4921 ,48 Xe II 800 
4942,015 KI 8 
4941,562 Til 3 4921,461 Cu II 3 
4941 ,12 Oil 5 4921,042 Arl 80 
4940,21 Kr III 2 4920,5096 Fe I 60 

4920,031 Cu II 5 
4940,060 Cu II 5 4919,867 Ti I 12 
4939,6896 Fe I 4 
4939,0457 Ne I 100 4919,66 Xe II 200 
4938,8206 Fe I 10 4919,0003 Fe I 30 

4918,98 Alii 3 
4938,75 KII 3 4918,373 Cu II 30 
4938,59 Cl I 4917,85 Ar I 5 
4938,38 Krl 2 
4938,283 Til 8 4917,72 Cl II 125 
4937 ,97 Kr II 1 4916,508 Xe I 500 

4915,94 Kr II 100 
4937 ,967 Cu II 15 4915,821 Cu II 15 
4937,719 Til 4 4915,236 Til 5 
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4915,03 Arl 1 4890,09 Xe II 300 
4914,90 NI 5 4889,690 Cu II 30 
4914,62 Krll 2 4889,033 Ar II 15 
4914,32 Clll 12 4888,91 CI 1 
4914,309 Ar II 2 4888,37 FI 0,8 
4913,616 Til 20 4888,365 Ne I 5 
4912,909 Cu II 20 4888,263 Ar II 5 
4912,362 Cu II 15 4887 ,9478 Ari 200 
4912,332 Siiii 4 4887 ,30 Xe II 300 
4910,39 Kri 2 4886,30 N I 2 
4910,025 Fe I 2 4886,29 Ar I 30 
4909,726 Cu II 100 4885,19 Xe II 4 
4909,71 Arl 2 4885,084 Ne I 100 
4909,032 Cu II 5 4885,082 Ti I 20 
4908,52 Arl 10 4884,9170 Ne I 1000 
4908,34 Krii 2 4884,25 FI 2,5 
4908,18 Si II 5 4884,15 Xe II 100 
4907,17 Clll 15 4884,14 NIII 1 
4906,99 Si II 20 

4883,86 Ar I 5 4906,88 on 5 
4883,761 Cu II 3 

4906,548 Cu II 20 4883,53 Xe II 600 
4906,28 Kr III 6 4883,403 Ne I 15 
4905,20 Xe II 2 4883,27 Ar I 30 
4904,76 Cl II 135 4883,217 Cu II 3 
4904,753 Ar II 12 4883,20 Si II 15 
4903,71 AI III 4 4882,233 Ar II 10 
4903,3169 Fe I 12 4881,81 NIII 0 
4902,77 Alii 5 4881 ,79 N I 1 
4902,65 Si II 3 
4901 ,412 Cu II 25 4881 ,3 Lill 3 
4901,26 Ar I 2 4880,922 Til 3 
4900,625 Ti I 7 4880,46 FI 0,6 
4899,910 Ti I 20 4879,95 Cs II 2 
4899,9 Xe II 1 4879,860 Ar II 30 
4899,64 Alii 3 4878,2182 Fe I 12 
4899,013 Ne I 50 4878,132 Ca I 50 
4898,94 CIII 7 4877 ,96 Ar I 1 
4898,76 Alii 5 4877,70 CIII 5 
4898,63 CI 1 4876,50 Xe II 500 4898,52 Alii 2 
4898,06 Fl 1 4876,2619 Arl 200 
4897 ,924 Ne I 70 4875,63 Krll 1 
4897 ,2 Krii 3 4874,02 FI 1,5 
4896,77 CIII 200 4873,87 Kr III 1 
4896,71 NIII 0 4873,58 NIII 2 
4896,396 Cu II 3 4873,291 Cu II 15 
4895,111 Nil 8 4872,73 Ari 10 
4894,6909 Ar I 150 4872,1444 Fe I 20 
4894,53 AriV 4871 ,78 Ar IV 
4893,43 CI 0 4871,58 OII 5 
4892,228 Ne I 10 4871,3244 Fe I 25 4892,21 Kr III 5 4870,14 Kr II 20 
4892 ;1007 Ne I 500 4870,129 Til 20 
4891 ,62 Cl II 4 4870,024 Cs II 30 
4891 ,52 Cl I 4869,757 KI 9 
4891 ,!1989 Fe I 50 4869,47 Xe III 40 4890,9;) OIJ 4 4868,845 Mg II 2 
4890,7616 Fe I 25 4868,69 FI 0,5 
4890,65 CI 2 4868,268 Ne I 70 
4890,19 Ar I 1 4868,264 Ti I 18 
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4867 ,84 Ari 10 4851 ,501 Nel 60 
4867 ,557 Arii 5 4851 ,248 Cu II 15 
4867 ,24 Krl 1 4851 ,082 Mgii 7 4867,18 NIII 5 4850,550 Si II 5 4867 ,07 CII 2 4849,865 KI 7 
4867,010 Ne I 70 4849,530 Nel 30 
4866,476 Ne I 80 4849,4 Ne II 0 
4866,33 FI 2 4848,487 Til 8 4866,10 CuI 75 4847 ,815 Ar II 25 4865,919 Ar II 12 4847 ,38 N I 2 
4865,91 Ar I 1 4847 ,368 Cu II 2 
4865,501 Ne I 100 4847,296 Ca I 2 
4864,95 on 3 4847 ,13 F I 0,5 4864,91 Krl 2 4847 ,07 Cl II 4 4864,351 Nel 30 4846,73 Arl 5 
4864,24 Cs 10 4846,60 Kr II 700 
4864,187 Til 4 4845,767 Nel 5 
4863,75 Cliii 1 4845,62 Kr III 2 4863,483 KI 8 4845,26 Si II 3 4863,0800 Nei 100 4845,145 Nel 15 
4862,57 en 4 4845,14 Kr II 2 
4862,54 Xeii 800 4845,01 on 1 
4862,16 Ari 1 
4861,84 Krl 2 4844,33 Xe II 2000 
4861,548 Cu II 2 4843,45 Oil 0 

4843,294 Xe I 300 
4861,332 H 500 4843,26 Oil 1 
4861,33 NIII 4 4842,941 Ne I 50 
4861 ,31 Kri 4 4842,57 Siiii 5 4861 ,095 Si II 10 
4861,03 Oil 3 4842,566 Ne I 10 

4842,44 Cl II 8 
4860,170 Nil 4 4842,290 CuI 25 
4860,029 D 500 4841,9 Kr III 1 
4859,7480 Fe I 15 
4859,604 Ne I 15 4840,874 Til 25 
4859,6 CIII 0 4840,87 Xe II 1 
4859,595 T 500 

4839,861 Si I 11 
4839,251 Ti II 1 4859,44 Ar I 5 4839,04 Kr II 4 4859,37 FII 7 

4859,323 He II 7 4837 ,93 N I 1 
4858,88 NIII 3 4837 ,3139 Ne I 500 
4858,74 N III 2 4836,79 Cl II 20 
4857 ,20 Kr II 150 4836,76 CI 0 

4857 ,04 Cl II 10 4836,697 Arl 150 
4856,76 on 2 4836,56 Kr II 20 
4856,49 on 2 4836,125 Til 6 
4856,156 Ar II 1 4835,97 Ari 30 
4856,090 KI 8 4835,03 Cs 15 
4856,012 Til 20 4834,10 Ari 30 
4855,37 Ar I 1 4833,68 Kr II 4 
4854,966 Cu II 30 4833,50 Cl II 2 

4832,79 Arl 5 
4854,37 Ar I 1 4832,38 Ar I 5 
4854,37 Cliii 0 4832,236 Cu II 30 
4853,77 Xe II 40 4832,07 Krll 800 
4852,70 Cl I 8 

4831,16 N I 4852,6571 Ne I 100 1 
4830,54 Ari 1 

4852,61 Kr II 2 4830,161 Cs II 30 
4851,583 Cs 8 4829,709 Xei 400 
4851,540 Si I 13 4829,47 Ar I 2 
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4829,288 Ne I 5 4806,924 Cs II 5 
4829,23 Cl II 3 4806,92 Xe II 3 
4829,23 KII 9 4806,017 Ar II 35 4828,968 Siiii 18 4805,651 Cu II 3 4827,587 Ne I 300 4805,4402 Si I 20 
4827,3444 Ne I 1000 4805,416 Til 12 
4826,80 CI 3 4805,105 Ti II 2 
4826,08 Kr III 2 4804,61 Cs 10 4825,97 Arl 2 4804,348 KI 8 4825,529 Ne I 50 4804,33 Arl 5 
4825,445 Til 3 4803,289 Nil 10 
4825,42 Cs 10 4803,225 Ne I 1 
4825,18 Kr II 300 4803,16 Cl II 2 4823,93 0 IV 4802,981 0 I 4 4823,41 Xe II 300 4802,97 Krii 4 
4823,370 Ne I 50 4802,70 Cll 1 
4823,31 Si I 10 4802,363 Ne I 10 
4823,174 Ne I 100 4802,132 01 3 4821,9236 Nei 300 4801,80 OI 2 4821,87 Clii 2 4801 ,076 Ne I 2 
4821,1666 Si I 15 4800,77 0 IV 
4820,95 Cl II 4 4800,428 Siiii 8 
4820,410 Til 20 
4819,937 Ne I 70 4800,111 Ne I 15 
4819,79 Clii 25 4799,973 Ca II 4 

4819,718 Siiii 16 
4799,797 Ti I 12 
4799,754 KI 6 

4819,46 Cl II 200 4799,45 Xe II 15 
4818,789 Ne I 150 
4818,64 Cl I 2 4799,2 0 IV 10 
4818,42 Cl I 3 4798,742 Ar I 30 
4818,02 Xe II 200 4798,535 Ti II 2 
4817,6386 Ne I 300 4798,40 Clll 15 
4817,37 CI 4 4798,25 OIV 5 
4817,22 Xe II 40 4797 ,983 Til 5 
4816,900 Ne I 1 4797 ,042 CuI 20 
4814,338 Ne I 50 4796,76 Cl I 2 
4813,330 Siiii 15 4796,57 Arl 1 
4813,07 0 IV 1 4796,53 Xe II 6 
4812,940 Cu II 40 4796,33 Kr II 60 4812,92 CI 2 4796,210 Til 6 
4812,6367 Krl 40 4796,08 CI 0 
4812,240 Til 5 4795,88 CI 0 
4811 ,76 Krll 300 4795,62 Ne II 2 
4811,57 Cl II 12 

47i:l5 ,40 4811 ,074 Til 4 Xell 3 
4794,54 Cl II 250 

4810,634 Ne I 100 4794,48 Xe III 12 
4810,51 Krl 3 4794,22 0 IV 2 
4810,306 Nil 4 4794,10 Arl 1 
4810,0640 Ne I 150 

150 4810,06 Cl II 225 4794,00 CuI 
4793,66 CIII 2 

4809,500 Ne I 10 4793,650 Nil 4 
4809,05 Cl II 9 4792,65 CI 0 
4808,66 Ar IV 4792,6192 Xel 150 
4808,531 Til 5 

4792,482 10 4808,00 Cliii 1 Til 
4792,324 Si I 80 

4807 ,68 Cl II 5 4792,29 Si II 5 
4807 ,039 Cu II 10 4792,212 Si I 35 
4807,019 Xel 500 4792,090 Ar II 6 

697 



, Symbol I "' Symbol I 

4792,04 Cl II 12 4773,01 Krll 40 
4791,71 CI 0 4772,913 01 4 
4791,248 Fe I 5 4772,7847 Si I 25 
4791,15 Arl 2 4772,57 0 IV 2 
4791 ,15 Krll 3 4772,448 01 3 
4791,049 Kl 7 4771,75 CI 8 
4790,728 Ne I 30 4771,66 Clll 20 
4790,218 Ne I 500 4771,103 Til 3 
4790,20 Xe II 3 4771,09 Cl II 40 
4789,74 Kr III 7 4770,34 Ar I 2 
4789,6537 Fe I 7 4770,03 CI 5 
4789,600 Ne I 100 4769,775 Til 4 
4788,9270 Ne I 1000 4769,05 Xe II 150 
4788,8 Li II 8 4768,68 Cl II 150 
4788,76 Kr II 5 4768,6750 Arl 150 
4788,131 Nil 8 4768,41 Cs 10 
4787,77 Xe II 100 4767 ,49 CuI 7'fl 
4787 ,7 0 IV 3 4766,729 Cu II 5 
4786,8106 Fe I 5 4766,68 CI 4 
4786,7 C IV 0 4766,330 Til 4 
4786,65 Xe II 10 4765,74 Kr II 1000 
4786,491 KI 5 4765,30 Clll 10 
4786,4 0 IV 20 4764,862 Ar II 25 
4786,363 Cs II 15 4764,535 Ti II 1 
4786,155 Ar II 5 4763,616 Cs II 25 

4785,88 CIV 1 4762,77 Till 1 
4785,44 Cl II 50 4762,54 CI 5 
4784,8 Kr II 1 4762,43 Kr II 300 
4784,022 Nel 2 4762,31 CI 5 
4783,80 CI 1 4762,10 N IV 

4783,43 OIV 4 4759,272 Til 25 
4782,9905 Si I 50 4758,972 Si I 13 
4782,89 Si II 3 4758,92 Cs 10 
4781,95 Ne II 1 4758,913 Til 4 
4781,82 Clll 50 4758,77 Kr II 1 

4781,718 Til 6 4758,728 Ne I 150 
4781,32 Cl II 75 4758,421 Cu II 30 
4781 ,239 Ne I 2 4758,120 Til 25 
4781 ,190 Nil 4 4757 ,87 Cs 10 
4780,884 Ne I 30 4757,389 KI 7 

4780,338 Ne I 300 4757 ,215 Ar II 1 
4779,986 Ti II 1 4755,64 Cl II 50 
4779,722 Nil 7 4755,2756 Si I 25 
4779,18 Xe II 80 4754,48 Kr III 6 
4779,09 0 IV 2 4754,440 Ne I 100 

4778,93 Cl II 45 4753,934 KI 5 
4778,259 Ti I 10 4753,49 Cl II 8 
4776,38 Cl II 5 4753,458 Cu II 3 
4776,22 CuI 20 4753,13 N"I 2 
4776,20 Si II 3 4753,123 Ne I 1 

4775,91 CI 6 4752,9404 Ar I 150 
4775,76 Xe II 8 4752,7320 Ne I 500 
4775,18 Xe II 5 4752.70 OII 2 
4774,92 KII 4 4752,50 N IY 
4774,46 Kr II 2 47fi2,02 Kr II 100 

4774,241 Nil 4 4751 ,8218 Na I 2 
4773,752 01 5 4751,802 Ne I 30 
4773,19 Xe II 80 4751 ,34 011 4 
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4751 0 VI 4731,172 Ti I 9 
4750,686 Ne I 30 4730,664 Ar II 3 
4750,26 NI 2 4730,66 Ar I 5 4749,73 NV 4730,519 Silll 7 4749,5754 Ne I 300 4730,24 Ne II 0,5 
4749,132 Cs II 10 4730,16 CIII 1 
4749,00 Kr III 2 4730,0285 Mgi 10 
4748,67 Cl II 20 4729,72 Kr III 4 4748,23 Arl 5 4728,18 Cs 10 4747,9936 Si I ')" 

~a 4727 ,48 Ar I 5 
4747 ,9410 Na I 1 4727 ,41 CII 2 
4747 ,680 Til 3 4726,859 Ar II 25 
4747 ,28 CII 2 4726,684 Cs II 5 4746,823 Arl 80 4725,145 Ne I 70 4744,92 KII 4 4724,89 Kri 20 
4744,77 CII 5 4724,33 CIII 1 
4744,60 Cs II 5 4724,162 Ne I 5 
4744,345 KI 6 4724,10 Arl 5 4744,04 NI 3 

472~,810 Ne I 70 4743,89 Xe III 4 4723,57 Xe III 30 
4742,90 NI 2 4723,171 Ti I 10 
4742,791 Til 20 4722,714 Ne I 15 4742,57 CI 2 
4742,129 Til 3 4722,603 Ti I 10 
4741 ,71 Oil 3 4722,16 Kri 3 

4722,150 Ne I 5 
4740,914 KI 4 4721 ,594 Arll 12 
4740,71 Cl I 10 
4740,40 Clll 150 4721 ,57 Nil 2 
4740,26 N IV 4721,536 Nel 7u 
4739,712 Mg II 5 4721,43 Cl II 25 

4721 ,24 Cl I 8 
4739,665 Cs II 20 4721 ,028 Ca II 4 
4739,588 Mgll 6 
4739,42 Cl II 10 4721,00 Xe II 2 
4739,00 Krii 3000 4719,94 Arl 20 
4738,47 CI 3 4719,515 Ti II 1 

4738,41 Cl II 10 
4719,37 Ne II 1,5 
4719,22 Ari 2 

4738,21 CI 1 
4738,0 FII 0 4718,38 Nil 4 
4737 ,97 en 3 4718,10 Ari 2 
4736,7807 Fe I 12 4717,608 Ne I 70 
4735,905 Ar II 25 4716,736 Ca II 3 

4716,651 Siiii 16 4735,46 CII 2 4716,19 Cs 10 4735,17 CI 2 
4734,682 Til 3 4715,3466 Ne I 1500 
4734,627 Silll 2 4715,295 Ti I 4 

2 
4715,246 Nei 30 

4734,60 CII 4715,18 Xell 100 
4734,37 FII 2 4715,132 Nel 30 
4734,26 CI 5 
4734,1524 Xe I 600 4714,336 Ne I 70 
4733,426 Ti I 6 4714,28 Cl II 8 

4713,376 He I 20 
4733,06 Cs 20 4713,1455 He I 150 
4732,975 Cs II 20 4712,800 Nel 10 
4732,53 Ne II 1 
4732,51 Xe II 15 4712,63 Xe II 40 

4712,135 Ne I 15 
4732,056 Ar II 12 4712,07 Nil 2 
4731 ,22 NI 1 4712,066 Ne I 1000 
4731 ,19 Xe II 100 4710,823 Ar II 7 
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4710,48 Kr III 10 4696,923 Til 4 
4710,478 Nel 30 4696,36 on 2 
4710,186 Til 18 4695,89 Nil 2 4710,0669 Ne I 1000 4695,66 Kr II 50 4710,04 Ne II 2 4695,610 Cs II 10 
4710,04 Oil 5 4695,363 Ne I 20 
4709,59 Nil 2 4695,07 Cllll 1 
4709,50 Arl 30 4694,84 Krl 4 4709,08 Arl 10 4694,637 Nil 6 4708,92 Xe II 8 4694,44 Kr II 200 
4708,8619 Ne I 1200 4693,670 Ti I 5 
4708,46 Ar I 2 4693,65 Kr III 3 
4708,21 Xel 5 4693,34 Xe II 15 4707,80 on 0 4692,482 Cs II 5 4707.31 NIV 4 4691,580 Nel 15 4707 ,2807 Fe I 8 

4691,53 Cl I 12 
4706,96 Xe II 2 4691,47 011 1 
4706,76 Si I 8 4691 ,4144 Fe I 6 4706,40 Nil 2 
4706,31 Krii 3 4691,336 Til 20 
4705,44 Kr II 2 4691,28 Krll 100 
4705,355 on 8 4690,9711 Xe I 100 
4704,67 Xe II 10 4690,97 Oil 0 
4704,594 CuI 450 4690,9 AriV 
4704,3949 Ne I 1500 4690,827 Til 3 
4704,35 Ar I 2 4688,392 Til 3 
4704,24 Nil 2 4688,3 Krll 3 
4703,359 Ar II 9 4688,191 Ne I 2 
4703,18 Oil 3 4687 ,770 Cu II 5 4703,14 Cliii 3 
4703,06 FI 1 4687 ,6724 Ne I 100 

4687 ,28 Kr II 10 
4702,9909 Mgl 30 4686,921 Til 4 
4702,526 Ne I 150 4686,30 Kr II 8 
4702,51 Nil 2 
4702,3155 Ar I 1200 4685,74 NI 3 
4701,793 Cs II 25 4685,682 He II 300 
4701,76 on 0 4685,4 C IV 1 
4701 ,71 CuI 10 4685,265 Ca I 12 
4701 ,65 Al III 6 4685,17 Xe III 1 
4701,23 on 2 4683,797 Siiii 7 4701,2 Ne II 0 4683,764 Nel 30 
4700,469 Ne I 5 4683,68 Krii 5 
4700,1 Ne II 0 4683,53 Xe III 60 
4700,04 Nil 2 4683,238 Nel 5 
4699,69 Kr II 30 

4683,022 Siiii 4699,62 Xe II 3 9 
4682,910 Ne I 10 

4699,21 on 7 4682,277 Ar II 10 
4698,99 Oil 3 4682,146 Ne I 20 
4698,86 Til 6 4681,990 Cu II 50 
4698,766 Til 20 
4698,55 Nil 1 4681,930 Ne I 20 

4681,908 Ti I 30 
4698,48 on 1 4681,494 Ar II 2 
4698,01 Xe II 300 4681,200 Ne I 50 
4697 ,87 Ar IV 4680,41 Kr II 500 
4697 ,490 CuI 350 

4680,363 Ne I 4697,49 Xe III 2 100 
4679,45 Xe II 3 

4697 ,020 Xel 300 4679,135 Ne I 150 
4697 ,00 FI 0,6 4678,852 Fe I 7 
4696,943 Ne I 5 4678,604 Ne I 50 
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4678,31 Xe II 2 4663,054 Alii 10 
4678,218 Ne I 300 4662,638 eu II 15 
4678,14 Nil 6 4661,635 on 9 4677 ,76 elI 7 
4677 ,7 Li II 8 4661,350 eu II 15 

4661 ,22 elI 18 
4677 ,340 eu I 30 4661 ,1054 Ne I 150 
4677,16 Krl 1 4660,294 eu II 8 
4677 ,00 011 0 4660,05 Nl 2 4676,75 Xe II 2 
4676,73 elii 8 4659,38 KII 5 

4659,06 em 5 
4676,46 Xe II 200 4658,87 Kr II 2000 
4676,234 on 8 4658,30 eiV 9 
4675,118 Ti I 10 4657 ,893 Ar II 25 4674,909 Nil 5 
4674,89 Cs 10 4657 ,78 Xe III 9 
4674,72 eu I 500 4657,72 NI 1 

4656,92 SiiV 3 
4674,56 Xe II 40 4656,65 NI 1 
4674,40 elI 2 4656,538 4673,95 em 6 es II 12 
4673,80 Kr II 3 4656,468 Ti I 25 
4673,80 Kr III 3 4656,3936 Ne I 300 
4673,75 on 4 4656,048 Til 6 
4673,70 01 3 4655,75 Ti II 1 
4673,66 Xe III 30 4655,712 Til 3 
4673,555 eu II 30 4655,359 01 3 
4673,297 Si IV 2 4654,558 01 2 
4673,273 Si II 20 4654,532 Nil 5 
4672,75 01 3 4654,323 SiiV 10 
4672,20 Xe II 100 4654,118 OI 1 4672,09 Kr II 2 
4671,8 Lill 4 4654,05 elI 10 

4653,699 Ne I 50 
4671,686 eu II 40 4653,00 Xe II .40 
4671 ,61 Kri 10 4652,101 Ne I 30 
4671,226 Xe I 2000 
4670,884 Ne I 70 4652,06 em 5 
4670,280 es II 20 4651,94 Xe II 200 
4669,77 NI 3 4651,47 em 11 
4669,53 011 0 4651,388 Arl 20 
4669,50 eiiii 0 4651.124 eu I 2000 
4669,33 011 0 4651,1 Cs 10 
4668,5595 Na I 2 4651,08 NI 1 
4668,49 Xe II 100 4651,01 em 5 
4668,1422 Fe I 6 4650,841 011 6 
4667 ,585 Til 25 4650,646 Alii 1,5 
4667 ,459 Fe I 6 4650,544 Alii 2 
4667 ,356 Ne I 100 4650,25 em 13 
4667 ,297 eu II 15 4650,17 Krii 30 
4667 ,206 Nil 5 4650,016 Til 10 
4667 ,14 Si IV 1 4649,904 Ne I 70 
4666,8 Alii 11 4649,266 Cu II 10 
4666,654 Ne I 50 4649,17 Xe II 2 

4649,139 011 10 
4666,28 Xe II 40 4648,933 Fe II 10 
4666,260 Ar II 1 4648,62 Alii 1 
4665,869 Silll 8 4647 ,49:-J Ar I 40 
4665,86 em 8 
!!664 ,8107 Na I 1 4647 ,45 Si IV 1 

4647,4:170 Fe I 6 
4663 ,6/f em (j 4647,42 em 14 
4663,518 Ne I 2tl lto647 ,40 Ti JY 3 
4663,092 Ne I .~() 4647 .34 Ne II 0,5 
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4646,508 es II 25 4631,241 Si IV 9 
4646 eiV 4630,878 Mg II 2 
4645,885 Ne I 1 4630,543 Nil 14 4645,42 FI 2 4629,98 en 2 4645,4180 Ne I 300 4629,7 Alii 1 
4645,193 Ti I 12 4629,336 Fe II 7 
4644,833 Nel 40 4629,336 Ti I 15 
4644,43 FI 1 4629,29 Ti II 1 4643,931 Ne I 2 4628,62 Si IV 3 4643,63 Xe III 1 4628,460 Ne I 30 
4643,182 Nel 5 4628,4409 Ar I 1000 
4643,085 Nil 11 4628,3113 Ne I 150 
4642,58 eu I 150 4627 ,85 Ne II 3 4642,373 KI 11 4627,799 Ne I 2 4642,148 Ar I 80 4627 ,44 en 1. 
4641,90 NIII 7 4627 ,383 Si I 18 
4641 ,876 KI 10 4626,78 Ar I 30 
4641,811 011 9 4625,61 NI 1 
4640,64 NIII 10 4625,56 en 3 
4640,443 Ne I 70 4625,46 Arl 10 
4640,384 Alii 3,5 4625,0527 Fe I 3 
4640,362 Alii 4 4624,36 eli I 6 
4640,333 es II 5 4624,2757 Xe I 1000 
4639,944 Ti I 15 4623,96 elI 10 
4639,833 Alii 1,5 4623,098 Til 25 
4639,725 Alii 2 4623,091 es II 20 
4639,669 Til 15 4621,721 Si II 150 
4639,591 Ne I 30 4621 ,418 Si II 100 
4639,384 Alii 1 4621,40 Kr III 1 
4639,369 Til 18 4621,394 Nil 10 
4639,36 Ar IV 4621 ,299 Mgl 3 
4638,96 e1111 2 4621,28 OII 0 
4638,91 eii 2 4620,59 es II 10 
4638,854 on 6 4620,11 Xe II 2 
4638,277 Silll 7 4619,99 Krll 5 
4638,17 Si I 15 4619,98 NV 10 
4637 ,887 Til 8 4619,657 Silll 7 
4637 ,66 Kr II 1 4619,525 Til 3 
4~37 ,63 en 1 461\J,4 NV 
4637 ,518 Fe I 3 4619,298 Fe I 3 

4619,23 en 8 
4637 ,233 Ar II 12 4619,15 Kr II 1000 
4636,974 Nel 50 4618,40 en 6 
4636,634 Ne I 70 
4636,345 Ti II 1 4617,837 Ne I 70 
4636,14 Krl 20 4617,50 Xe II 90 

4617 ,269 Til 30 
4636,125 Ne I 70 4616,911 Ne I 5 
4636,0 Lil 1 4616,28 Cs 15 
4635,83 e1111 0 4616,13 esU 15 
4635,7 Alii 1 4616,01 Cs 10 
4635,539 Til 3 4615,98 Ne II 4 
4635,42 Kr II 8 4615,50 Xe II 200 
4634,73 Ne II 2 4615,28 Kr II 500 
4634,16 NIII 8 4615,06 Xe II 100 
4633,88 Kr II 800 4614,50 Kr II 15 
4633,30 Xe II 50 4614,391 Ne I 100 

4614,10 Ar II 1 
4632,68 Xe III 2 4613,866 Nil 9 
4631,50 Xe III 2 4613,79 Krii 2 
4631,405 Mg II 1 4613,78 e1111 2 
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4613,67 Oil 1 4592,6547 Fe I 5 
4613,11 Oil 0 4592,29 Cl II 2 
4612,89 Ne II 1 4592,05 Xe II 300 4611,8896 Xel 100 4591 ,50 Krii 1 4611,289 Fe I 5 4591 ,10 Cliii 4 4611 ,27 Si IV 0 
4611 ,245 Ar II 3 4590,971 Oil 9 
4610.65 Kr II 60 4589,961 Till 2 
4610,505 Cs 10 4589,896 Ar II 25 
4610,14 on 3 4589,89 0 I 3 
4609,99 Cs II 10 4589,75 Alii 4 
4609,910 Ne I 150 4589,689 Alii 1 
4609,72 Krii 20 4589,288 Ar I 80 
4609,7 Alii 1 4588,98 OI 2 4609,560 Ar II 25 
4609.42 Oil 4 4588 ;194 Alii 5 
4609,365 Ne I 30 4588,13 Ne II 3 
4608,48 Kr II 1 4587,895 Ar II 3 
4608,457 Cu II 5 4587 ,6 em 0 
4608,45 KII 8 4587 ,21 Ari 5 
4608,21 Cliii 5 4586,97 CuI 1300 
4608,085 Nil 3 4586,610 Ar I 10 
4607,157 Nil 10 4586,145 Ne I 2 
4606,33 NIV 6 4585,923 Ca I 2 
4604,938 Ne I 5 
4604,680 Ne I 1 4585,876 Ne I 10 
4604,43 Cliii 0 4585,871 Ca I 50 

4585,82 Alii 6 
4604,095 Nel 15 4585,48 Xe II 500 
4604,02 Krll 60 4585,03 Cl II 15 
4603.755 Cs II 60 
4603.73 NV 12 4584,958 Ari 10 
4603,2 NV 4584,28 Cl II 20 
4603,03 Xe II 600 4583,848 Fe II 11 
4602,9446 Fe I 9 4583,443 Ti II 1 
4602,871 Lil 100 4582,980 Nei 5 
4602,53 Nil 3 

4582,85 300 4602,11 Oil 2 Kr II 
4602.02 Li I 1 4582,7474 Xei 300 
4601 ,480 Nil 11 4582,556 Ne I 15 
4601 ,42 Kr II 1 4582,4521 Ne I 150 
4601 ,00 Cl I 20 4582,40 Clii 8 
4600,11 Ne II 1 4582,105 Nel 15 4600,02 Ar II 1 4582,035 Nei 150 
4599,23 Til 5 4581 ,402 Ca I 40 
4599,22 Cs 15 4580,70 Xell 80 
4598,760 Ar II 10 4580,47 Cl I ~ 
4598,49 Kr II 50 
4597 ,942 Cu II 5 4580,458 Till 1 
4597 ,673 Cs II 10 4580,35 Ne II 3 

4580,11 Kr II 2 
4596,903 Cu II 10 4579,346 Ar II 25 
4596,30 Xe II 1 4578,558 Ca I 30 
4596,22 Cliii 4 
4596,174 Oil 8 4578,17 Cl I 4 
4596,0964 Ar I 1000 4577 ,66 OI 3 

KII 5 
4577 ,20 Kr II 800 

4595,65 4577 ,06 Xe II 200 
4595,249 Ne I 50 4576,79 0 I 2 
459~,70 Xell 6 
4593,3 CIII 1 4576,60 Xe I 2 
4593,243 Ne I 50 4576,1 FII 0 
4593,172 Cs I 1000 4575,858 Nel 20 
4592,85 F VI 1 4575,8 Kr II 1 
4592,80 Kr II 150 4575,0620 Ne I 300 
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4574,759 Siiii 20 4554,28 ov 0 
4574,49 Ne II 1 4554,21 NI 1 
4573,759 Ne I 30 4553,996 Siiii 8 4573,557 Ne I 50 4553,38 NI 1 4573,33 Krll 30 4553,16 Ne II 4 4573,066 Ne I 5 4552,77 Kr II 3 4572,894 Ar II 2 
4572,611 Cs 10 4552,616 Siiii 30 
4572,13 Cl II 100 4552,598 Ne I 30 
4571 ,971 Ti II 50 4552,527 Nil 7 
4571,85 Xe II 30 4552,453 Til 35 
4571 ,786 Cs II 15 4550,79 Xe II 10 
4571,0956 Mgl 28 4550,640 Nel 1 
4570,906 Til 3 4550,2985 Krl 40 
4569,69 Arl 2 4549,622 Ti II 60 
4569,50 OIII 1 4549,470 Fe II 10 
4569,42 Cl II 50 4548,764 Til 35 
4569,12 Xe II 4 4548,26 Cl I 
4569,01 Ne II 5 4547 ,8505 Fe I 4 4568,64 Ar I 2 4547 ,760 Ar II 4 4568,5 OIV 4547 ,728 Nel 15 
4567,845 Ne I 10 4547 ,34 NIII 10 
4567,823 Siiii 25 4547,218 Ne I 10 
4567,139 Ne I 15 

4546,36 NIII 3 4566,983 Cs II 15 
4566,830 Ne I 40 4545,729 Ne I 1 

4545,23 Xe II 400 4565,888 Ne I 60 4545,186 Na I 8 4565,82 Krll 1 4545,045 Ar II 25 4565,51 Kr III 1 4544,80 NIII 0 4565,49 Ne II 1 4544,746 Ar I 30 4564,9 Krii 1 4544,688 Ti I 30 
4564,83 FI 0,6 4544,502 Ne I 50 
4564,82 Arl 4 4544,48 Cl II 10 
4564,764 Nil 3 4544,11 Ne II 1 4564,415 Ar II 7 
4563,761 Ti II 30 4543,871 Ar II 3 

4543,71 Cs 10 
4563,751 Ar II 7 4541,633 Na I 7 
4563,427 Til 5 4541,60 Arl 20 
4563,00 Xell 2 4541,59 Hell 5 
4562,637 Til 6 

Cu II 25 4562,05 Ne II 1 4541 ,032 
4561,018 4540,89 Xe II 400 

Arll 3 4540,380 Ne I 50 4560,38 Krll 3 4540,335 Cu II 10 4559,920 Til 6 4540,29 Clll 6 4559,09 Fe III 6 
4556,698 Nel 2 4540,207 Cu II 10 

4539,695 CuI 800 
4556,61 Kr II 200 4539,25 Cl II 6 
4555,94 Xell 200 4539,168 Ne I 50 
4555,922 Cu II 100 4538,942 Cs II 30 
4555,890 Fe II 8 

1 4555,486 Til 30 4538,713 Ar II 
4538,293 Ne I 300 

4555,392 Ne I 30 4538,06 Kr I 3 
4555,30 0111 0 '15:17 ,7545 NP I 1000 
-1555,280 Cs I 2000 4537 ,683 Ne I 300 
4555,069 Ti I 3 

7 4.554,824 Ne I 40 45:17 ,648 Ar II 
45:n ,:13 Xe III 30 

45;)4 ,561 Ne I 5 4.5:n .25 Kr III 6 
455~ ,415 Ne I 10 4536,92 Xe II 80 
4554,319 Ar I 15 4536,78 Clll 20 
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4536,46 Kr III 10 4520,225 Fe II 7 
4536,312 Ne I 150 4519,69 Xe II 3 
4536,051 Til 40 4519,19 e1 II 18 4535,920 Til 40 
4535,574 Til 50 4518,700 Til 8 
4535,492 Ar II 6 4518,64 Kr III 2 
4535,47 Ne II 3 4518,18 NIII 3 
4535,11 Nm 2 4518,022 Til 50 
4534,782 Til 60 4517,79 Ne II 2 
4534,78 Ar I 20 4517,736 Nel 100 
4534,66 Ne II 2 4517,526 Ar II 3 
4534,64 Cs 10 4517,29 Ne 2 
4534,57 NIII 3 4516,936 Ne I 50 
4534,34 e1 II 5 4516,77 em 6 4534,291 Mgii 6 4516,095 Ar II 1 4533,966 Till 30 4516,050 eu II 5 
4533,238 Til 80 4515,78 em 5 
4532,500 Cs 10 4515,495 es II 10 
4532,49 Xe II 200 4515 ,411 Ne I 30 4532,395 Ne I 1 
4531,45 Cs 15 4515,337 Fe II 7 
4531,152 Fe i 8 4515,33 em 3 
4530,84 NIII 1 4515,022 Ne I 2 
4530,785 CuI 800 4514,891 Ne I 70 
4530,553 Ar II 7 4514,89 Nm 7 4530,410 Nil 9 
4529.7 OIII 00 4514,80 Ne II 2 
4529,61 N JV 4513,192 CuI 50 
4529,476 Ne I 30 4512,734 Ti I 40 

4512,535 AI III 8 
4529,176 Al III 10 
4528,911 AI III 1 4512,282 Ca I 5 
4528,62 Krll 3 4511 ,80 Xe II 2 
4528,6175 Fe I 18 4511 ,509 Ne I 20 
4527 ,973 Nei 1 4511,37 Ne II 4 
4527 ,86 NIII 0 4511 ,29 Ne II 2 
4527 ,725 Ne I 15 
4527 ,455 Ti I 4 4510,92 NIII 6 
4527 ,305 Ti I 35 4510,7335 Ari 1000 
4526,935 Ca I 30 4510,170 Ne I 15 
4526,725 Cs II 35 4509,957 Ar II 2 
4526,685 Ne I 15 4509,87 Ar I 4 
4526,20 Cl I 30 4509,446 Ca I 3 4526,177 Ne I 50 4509,374 CuI 400 
4525,764 Ne I 70 4508,77 Nil 2 
4525,67 Xe III 1 4508,283 Fe II 8 
4525,59 Cs II 2 4508,21 Ne II 3 
4525,14.6 Fe I 5 
4525,112 CuI 40 4507 ,854 Ca I 1 

4507 ,557 Nil 6 
4524,6805 Xe I 400 4507,45 Ar I 1 
4524,21 Xeii 200 4507,417 Ca I 1 
4523,60 NIII 4 4507 ,35 CuI 200 
4523,35 Ar I 1 
4523,33 Cliii 4 4507,11 Xe II 5 

Kr II 400 
4506,834 Cs II 10 

4523,14 4506,705 Cs II 15 
4.522,846 Cs II 15 4506,624 Ca I 1 
4522,798 Til 40 4506,50 Oil 2 
4522,66 Ne II 4 
4522,634 Fe II 9 4505,997 Cu II 75 
4522,36 Cs 15 4505,33 KII 6 
4522,3238 Ar I 800 4505,16 Arl 3 
4522,2 ov 4.505,00 Ca I 0 
4521,86 Xe II 100 4504,27 e1 II 20 
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4503,762 Til 4 4484,225 Fe I 4 
4503,53 N I 1 4483,190 Ne I 150 
4503,46 Xe III 10 4482,884 Siiii 3 4503,08 Ar II 1 
4502,931 Ar II 7 4482,688 Til 10 

4482,2563 Fe I 6 
4502,52 Ne II 0,5 4482,1720 Fe I 4 
4502,3546 Krl 600 4482,02 Cl II 10 
4502,27 Nl 2 4481,85 Kr II 50 4501 ,525 Cs II 25 
4501.270 Ti II 40 4481 ,810 Ar II 15 
4500,9772 Xel 500 4481 ,327 Mgii 13 
4500,182 Ne I 50 4481 ,261 Til 30 
4499,843 Ne I 5 4481 ,130 Mg II 14 
4499,000 Ne I 2 4480,87 Arl 5 
4498,94 Ne II 5 4480,86 Xe II 500 
4498,543 Ar II 7 4480,823 Ne I 15 
4497,709 Ti I 3 4480,600 Til 5 
4497 ,658 Na I 11 4480,350 CuI 500 
4497 ,45 N I 1 4479,968 AI III 4 
4497 ,30 Cl II 18 4479,92 N IV 
4496,758 Cs 15 4479,891 AI III 3 
4496,146 Til 20 4479,86 Kr II 5 
4495,86 N IV 4479,724 Til 9 
4494,67 N I 5 4479,31 Ar I 5 
4494,5669 Fe I 12 

4479 ,226 Ca II 4494,177 Na I 10 1 
4478,83 CI 4 

4494,048 Siiii 6 4478,59 C I 4 
4493,699 Ne I 50 4478,32 CI 2 
4493,660 Cs II 10 
4493,108 Ne I 5 4477 ,88 Oil 2 
4492,689 Ne I 15 4477 ,691 Nil 2 
4492,540 Til 3 4477 ,47 CI 4 

4476,08 on 0 4492,412 Ne I 30 4476,0206 Fe I 10 4492,40 N I 7 
4492,132 Ne I 5 4475,656 Ne I 100 
4491 ,838 Ne I 50 4475,31 Cl I 15 
4491 ,771 Ne I 80 4475,28 Cl II 20 
4491 ,401 Fe II 5 4475,22 Ne II 1 

4491 ,25 on 3 1475 ,131 Ne I 5 
4491 ,05 Cl I 10 4475,00 Kr II 800 4490,988 Ar II 8 4474,95 om 1 
4490,90 AI III 2 4474,852 Ti I 8 
4490,00 Cl II 50 4474,759 Ar II 10 
4489,88 Kr II 400 4474,72 Arl 5 
4489,7416 Fe I 3 
4489,48 Oil 1 4473,85 Xe II 4 

4472,4 0 I\' 
4489,'178 Ca II 2 4472,246 Nc I 1 
4489,17 Cliii 1 4472,043 Ca II 2 
4489,089 Til 20 4471 ,682 Hel 120 
4488,81 Xe III 2 
4488,60 Xe II 4 4471 ,52 Ne II 3 

4471 ,479 He I 1000 
4488,319 Till 15 4<171,238 Til 20 
4488,22 Krii 3 ft470 ,971 Ne I 5 
4488,17 Oil 2 4470.90 Xe II 30 
4488,12 ~II 2 lt469 ,41 Oil 4 
4488,0926 Ne I 300 4469,380 Fe I 5 

4469,37 Cll 18 
4488,09 Oil 2 4469,32 Oil 3 
4487 ,72 Oil 0 4469,09 Cs 2 
4485,95 Xe II 20 4468,91 Ne II 5 
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4468,493 Ti Il 50 4454,37 Kr II 10 
4468,48 Cl II 2 4454,285 Ne I 5 
4468,452 Siiii 2 4453,9177 Kri 600 4468,15 Xe III 1 4453,708 Ti I 20 4467 ,88 Oil 4 4453,61 Xe III 8 
4467 ,491 Ne I 1 4453,528 Ne I 1 
4467 ,31 CI 2 4453,44 Cs II 15 
4466,8120 Ne I 70 4453,324 Ne I 2 4466,65 KII 5 4453,32 Cl II 3 4466,5542 Fe I 12 4453,312 Til 30 
4466,503 Ne I 2 4453,253 Nel 5 
4466,48 CI 5 4453,21 Krll 50 
4466,32 011 2 4452,983 Ne I 15 4466,28 011 4 
4466,045 Ne I 5 4452,55 Ne II 1 

4452,377 Oil 6 
4465,807 Ti I 20 4450,896 Til 25 
4465,651 Ne I 50 4450,785 Cs II 2 
4465,527 Nil 2 4450,487 Ti II 10 4465,40 on 4 4450,34 Kr II 4 4464,68 CI 2 4449,517 Ar II 4 
4464,60 Xe II 1 4449,143 Til 30 
4464,45 CI 2 4448,881 Ar II 8 
4463,89 CI 2 

4448,88 Ar I 4463,6901 Krl 800 3 
4463,539 Til 8 4448,459 Ar II 3 

4448,21 on 6 
4463,391 Ti I 8 4448,13 Xe II 500 
44&2 ,856 Ne I 2 4447 .82 om 0 
4462,684 Cu II 3 4447 ,8 Alii 3 
4462,19 Xell 1000 4447.7212 Fe I 9 
4462,089 Til 3 4447,649 Cs 10 
4461,6544 Fe I 8 4447 ,18 FII 12 
4461,56 om 1 

. 4447,033 Nil 12 
4461,50 CI 1 4446,71. FII 10 
4461 ,46 Ar I 5 4446,538 Ne I 1 
4461,30 CI 1 4446,51 FII 6 
4460,560 Ar li 12 4446,46 Ne II 3 
4460,53 Ar I 10 4446,11 Cl I 4 
4460,45 Kr II 1 4445,848 Ar II 8 
4460,175 Ne I 100 4445,84 Ar I 5 4459,99 Kr II 8 4445,83 Cl I 4 
4459,933 Nil 3 4445,671 Ne I 1 
4459,185 Cs II 15 4444,978 Ne I 30 
4459,1213 Fe I 10 4444,823 Cu II 3 
4458,885 Ar II 1 

4444,004 Cs II 4457 ,680 Cs II 15 10 
4443,802 Till 50 

4457,428 Til 40 4443,72 Krll 3 
4457,25 Kr II 40 4443,72 Kr III 3 
4456,95 Ne II 5 4443,28 Kr III 15 
4456,612 Ca I 10 

4443,20 4456,61 Ar I :~ Ti I 3 
4443,1963 Fe I 7 

4456,55 Ar II 1 4443,08 CIII 2 
4456,380 Ne I 1 4443,05 011 5 
4455,887 Ca I 40 4442,67 Ne II 3 
4455,564 Ne I 15 

4442,3428 Fe I 4455,321 Ti I 30 12 
4442,018 Nil 6 

4455,00 KII 2 4441,49 C IV 3 
4454,781 Ca I 80 4441 ,272 Ti I 4 
4454,3835 Fe I 5 4440,95 Xell 50 
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4440,890 Ne I 1 4427,755 Ne I 30 
4440,812 Ne I 2 4427 ,52 Xe II 2 
4440,363 Ne I 15 4427.3118 Fe I 10 4440,345 Ti I 10 4427,236 Nil 5 4440.34 CIV 2 4427 ,098 Til 40 4440,26 Cs 15 
4440,122 Ar II 4 4426,054 Ti I 10 
4440,1 OIII 0 4426,005 Ar II 25 
4439,95 Ne II 2 4425,840 Til 3 
4439,878 Ar II 4 4425,726 Cs I 
4439,463 Ar II 7 4425,49 Si I 10 
4439,30 Ne II 3 4425,441 Ca I 50 
4438,808 Ar II 1 4425,400 Nei 150 
4438,48 Cl I 20 4425,25 Xe III 1 
4438,117 Ar II 3 4425,1908 Krl 100 
4437 ,551 He I 15 4424,8096 Ne I 300 
4436,96 Cl II 3 4424,046 Cs II 10 
4436,81 Kr II 600 4423,996 Arl 80 
4436,598 Mg II 4 4423,73 KII 3 
4436,586 Til 4 4423,556 Siiii 4 
4436,486 Mgii .') 4423,246 Na I 7 
4436,06 Cs II 2 4422,823 Til 10 
4435,708 Cs II 20 4422,70 Kr II 100 
4435,688 Ca I 40 4422,5703 Fe I 6 
4435,094 Ne I 5 4422,5205 Nei 300 
4434,960 Cal 60 4421,754 Ti I 6 
4434,69 Si I 10 4421 ,559 Ne I 50 
4434,43 OIII 2 4421,38 Ne II 3 
4434,16 Xe III 50 
4434,003 Til 15 4420,912 Ar II 12 
4433,990 Mg II 9 4420,558 Ne I 1 
4433,841 Ar II 10 4420,16 Krll 1 
4433,7239 Ne I 70 4419,885 Nal 6 
4433,578 Til 3 4419,59 Fe III 10 
4433,475 Nil 5 4418,7626 Krl 50 
4433,398 Ne I 10 4417,82 Nil 1 
4433,221 Fe I :~ 4417,81 Xe III 1 
4432,735 Nil 8 4417,718 Ti II 40 
4432,526 Ne I 20 4417,344 Cs I 
4432,26 Ne II 1 4417,30 Ar IV 4431,816 Nil 3 4417,3 FII 3 
4431,67 Krll 500 4417,274 Til 15 
4431 ,67 Ne II 1 4417,24 Krll 40 
4431,284 Til 4 4417,07 Nil 4 
4431,02 Fe III 7 
4431,004 Ar II 15 4416,972 Oil 8 

4416,8338 Krl 20 
4430,90 Ne II 4 4416,817 Fe II 7 
4430,6175 Fe I 6 4416,817 Ne I 50 
4430,470 Si I 10 4416,77 Ne II 2 
4430,366 Til 7 
4430,192 Ar II 20 4416,535 Til 4 

4416,07 Xe II 150 
4430,023 Til 3 4415,54 CuI 200 
4429,60 Ne II 2 4415,141 Ne I 5 
4429 ,410 Ne I 1 4415,1250 Fe I 20 
4428,9 Krll 1 
4428,54 Ne II 6 4414,909 on 10 

4414,90 Cliii 2 
4427,994 Mg II 8 4414,84 Xe II 300 
4427 ,981 Nel 15 4414,37 OII 1 
4427 ,964 Nil 4 4413,561 Ne I 15 

708 



;I; Symbol I ;I; Symbol I 

4413,255 en 1 4395,95 on 7 
4413,20 Ne II 4 4395,848 Ti II 2 
4412,905 Ar II 3 4395,77 Xe II 500 4412,54 Ne II 2 
4412,39 Krl 6 4395,76 Fe III 6 

4395,556 Ne I 50 
4412,285 Ne I 20 4395,306 Nel 1 
4411 ,652 Si IV 0 4395,12 Xe III 4 
4411,506 en 7 4395,031 Tiii 60 4411 ,163 en 6 
4411 ,080 Ti II 15 4395,008 Ne I 1 

4394,773 Nel 15 
4410,3685 Krl 50 4394,622 Ar II 3 
4410,208 es II 20 4394,370 Ne I 15 
4409,979 en 5 4394,057 Ti II 2 
4409,84 Mgl 1 4393,925 Til 8 4409,620 Ne I 20 4393,340 Na I 9 
4409,30 Ne II 7 4393,20 Xeii 500 
4409,161 en 2 4392,59 Si I 10 
4408,89 Kr II 40 4391 ,94 Ne II 7 
4408,4176 Fe I 6 
4407 ,7130 Fe I 5 4390,9542 Fe I 4 

4390,564 Mg II 10 
4406,88 Xe II 200 4390,38 elI 7 
4406,721 Siiii 8 4390,029 Na I 8 
4406,'169 Ar II 2 
4406,02 OII J 4389,76 elI 25 
4405,901 Siiii 6 4389,72 Kr II 20 

4388,90 Kr II 3 
4405,582 Ne I 2 4388,764 es II 10 
4405,351 Siiii 4 4388,411 Fe I 4 
4405,253 es II 35 
4404,911 Til 5 4388,16 KII 7 
4404,903 Ar II 5 4388,077 Til 3 

4404,7525 Fe I 30 4388,016 em 4 

4404,397 Til 5 4387 ,9294 He I 50 

4404,33 Kr II 30 4387 ,8959 Fe I 4 

4404,276 Til 10 4387 ,55 elI 6 
4403,854 es II 20 4387 ,52 Xe III 4 
4403,734 Si IV 2 4386,962 Ar II 1 
4403,54 Ti IV 2 4386,858 Till 10 
4403,03 el I 15 4386,566 Cs II 2 
4402,985 Ne I 1 4386,54 Kr II 300 
4402,58 elI 4 4385,7693 Xei 70 
4402,580 Ne I 1 4385,381 Fe II 7 
4402,374 Ne I 2 4385,27 Krll 50 
4401 ,744 Ar II 2 4385,058 Ar II 10 
4400.988 Ar II 20 
4400,87 Kr II 100 4385,00 Ne II 2 
4400,099 Ar II 18 4384,93 Xe II 60 
4399,9670 Krl 200 4384,637 Mgii 9 
4399,767 Till 35 4384,428 es II 25 
4399,495 Cs II 20 4384,08 Ne II 1 
4399,39 Krii 15 

4383,9092 Xel 100 
4399,14 el II 15 4383,80 KII 1 
4398,136 Ne I 5 4383.754 Ar II 8 
4397,994 Cs 10 4383;5473 Fe I 45 
4397 ,94 Ne II 6 4383,544 em 2 
4397 ,37 Ti IV 2 
4397,175 Nei 1 4382,934 Ar II 3 

4382,898 em 3 
4397 ,0 eu I 10 4381,52 Kr II 100 
4396,909 Cs II 15 4381,220 Ne I 30 
4395,969 Ne I 1 4380,76 eu II 2 
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4380,57 eliii 2 4369,60 eliii 2 
4380,375 Mgi 6 4369,52 eli 15 
4380,11 Kri 2 4369,28 011 4 
4379,952 em 2 4369,20 Xell 200 
4379,90 elI 20 4368,77 Cs 10 

4379,879 Ar II 5 
4368,36 Ar I 5 
4368,30 01 10 4379,667 Ar II 20 4368,263 ell 4 4379,55 011 3 

4379,50 Ne II 6 4368,047 ell 1 
4379,481 em 2 4367 ,87 Ar I 10 

4379 ,44· Xe II 10 
4367 ,829 Ar II 10 
4367,66 Cs 10 

4379,226 Ar II 3 4367 ,657 Ti II 15 
4379,09 NIII 10 4367,5811 Fe I 5 
4378,68 Kr III 8 4367 ,50 em 3 
4378,430 eu II 8 4367 ,05 Xe II 30 
4378,41 011 0 4366,896 on 7 
4378,20 eu I 550 4366,26 Kr II 6 
4378,01 on 0 4365,72 Ne II 2 
4377 ,95 Ne II 2 4365,705 Ne I 1 
4377 ,754 Ne I 2 4365,362 eu II 30 
4377 ,71 Krll 40 4364,80 Ar IV 
4377 ,626 Siiii 8 4364,79 eli.II 3 
4376,957 Si II 5 4364,61 Kr II 4 
4376,562 en 5 4"364 ,59 Aliii 2 
4376,1219 Kri 800 4363,7957 Ari 80 

4375,948 
4363,69 es II 2 

Ar II 12 4363,524 Ne I 70 
4375,9318 Fe I 9 4363,30 elI 20 
4375,009 en 4 
4374,997 Ne I 2 4363,275 es II 50 
4374,98 Nil 2 4363,228 Ne I 2 
4374,87 KII 1 4362,96 KII 3 

4362,690 Ne I 30 4374,857 Ar II 6 4362,6424 Kri 500 4374,272 en 9 
4373,78 Xe II 100 4362,065 Ar II 10 
4373,018 es II 30 4361,87 em 4 
4372,91 el II 80 4360,63 Kr III 1 
4372,81 Fe III 20 4360,487 Ti I 4 
4372,491 Ar II 5 4360,32 Xe II 2 
4372,487 en 7 4359,38 on 1 
4372,46 Xe II 2 4359,02 Cs 10 

4358,90 em 2 
4372,383 Til 3 4358,816 Ne I 2 
4372,350 en 6 4358,490 Ar II 3 
4372,287 Xei 20 4358,40 OII 0 
4372,157 Ne I 30 
4371 ,796 Ne I 2 4358,27 Nl 10 

4371 ,65 
4357,918 Ne I 5 

on 2 4357 ,66 Xe III 1 
4371 ,55 et I 5 4357 ,298 Ne I 2 
4371,37 ei 6 4357 ,25 on 0 
4371,329 Ar II 20 

4357 ,2 Al III 4371 ,25 Kr II 20 
4356,821 Siiii 4 

4370,91 etiii 4 4356,807 AlII 1,5 
4370,751 Ar II 15 4356,711 Alii 2 
4370,661 en 1 4356,575 es II 2 
4369,857 en 2 

4356,100 4369,7745 Fe I 7 Siiii 2 
4355,525 Siiii 3 

4369,77 Ne II 5 4355,47 Kr II 3000 
4369,69 Kr II 200 4355,41 ei 1 
4369,682 Til 5 4355,281 Siiii 3 
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4355,096 Ca I 25 4340,468 H :wo 
4354,74 CuI 10 4340,420 Ne I 2 
4354,529 Mgl 6 4340,36 Oil 2 4354,23 Krl 2 4340,256 Ne I 2 4354,064 Til 3 4340,03 KII 5 
4354,03 Cliii 2 4339,78 Ne II 1 
4353,90 Krl 2 4339,52 NIII 3 
4353,73 Cliii 2 4339,287 D 200 4353,66 NIII 2 4338,893 T 200 4353,60 Oil 1 4338,67 He II 3 
4352,810 Siiii 2 4338,501 Siiii 9 
4352,7371 Fe I 9 4338,228 Ar II 2 
4352,204 Ar II 15 4338,200 Ne I 2 4351 ,974 Siiii 2 4337 ,916 Till 50 
4351 ,9056 Mgl 20 ·~3.'37 ,80 Cl I 1 
4351,764 Fe II 9 4337,070 Ar II 8 
43,51 ,3602 Krl 100 4337 ,07 Xe II 30 
4351 ,269 OII 6 4337 ,0484 Fe I 10 
4351 ,02 Krii 40 4336,865 Oil 6 
4349,55 Krl 2 

4336 ,48 N I 5 
4336.26 Cl II 45 4349,426 Oil 8 4336:221 Ne I 50 4348,97 CI 1 4336,00 CuI 10 4348,620 Cs II 2 4335,81 Xe II 10 4348,36 NIII 5 4335,53 NIII 4 

4348,063 Ar II 50 4335,411 Cs 8 
4347 ,802 Alii 3,5 4:135 ,3381 ArT 800 
4347 ,785 Alii 4 4334,29 on 0 
4347 ,425 Oil 6 4334,1267 Ne I 70 
!1347 ,316 Alii 1 ,5 4334,0 NV 
4347 ,223 Alii 2 4333,5612 Arl 1000 
4346,918 Alii 1 4333,34 Krii 50 
4346,12 Ne II 1 4332,80 Cl II 9 
4346,104 Til 5 4332,76 Oil 1 4346,036 Ne I 15 4332,031 Ar II 15 
4:145,762 Nel 1 4331 ,945 Mg II 3 
~345,562 Oil 7 4331,89 OII 2 
4345,479 Nel 2 4331 ,47 Oil 0 
4345,167 Ar I 1000 4331 ,24 Krii 80 4344,736 Na I 5 4331 ,199 Ar II 25 
4344,42 on 0 4331 ,13 OII 0 
4344,31 CI 1 4330,52 Xe II 1000 
4344,291 Till 2 4330,44 NIII 2 
4344,24 Kr III 8 
4344,11 CI 0 4330,239 Cs II 20 

4330,14 !\III 2 
4343,62 Cl II 100 4328,68 CuI 20 
4343,41 N I 1 4328,62 on 2 
4343,36 on 0 4328,175 Si IV 5 
4342,83 Oil 1 
4342,56 Xe II 6 4328,15 NIII :3 

4327 ,89 on 0 
4342 ,40 CI 0 4327 ,580 Cs II 10 
4342,00 Oil 4 4327 ,48 Oil 3 
4341 ,64 CI 2 4327,265 Ne I 10 
4341 ,489 Na I 4 4327 ,098 Fe I ;{ 
4341 ,47 Cliii 2 4326,359 Til 9 

4326,315 Cs 10 
4341,42 Ne II 2 4326,156 CII 5 
4341,400 Si III 8 4326,12 Cl I 
4341,33 Kr II 8 4325,827 CII 4 
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4325,77 on 3 4310,36 Fe III 12 
4325,7647 Fe I 35 4310,130 Ne I 2 
4325,7 Li II 3 4309,3771 Fe I 4 4325,560 em 8 4:l09,33 Xe III 6 4325,15 Ne II 1 4309,236 Ar II 9 
4325,134 Til 9 4309,10 KII 7 
4324,66 eiiii 2 4309,090 Ar II 8 
4324,615 Na I 7 4309,06 ei II 50 4323,93 NIII 2 4308,96 011 1 4323,35 ei I 20 4308,42 eiiii 1 
4323,102 en 3 4308,00 Xe III 10 
4322,98 Kr II 150 4307,942 es II 8 
4322,66 Ne II 1 4307,9048 Fe I 35 4322,26 Ne II 2 4307 ,900 Ti II 40 4321,99 NI 1 4307,741 ea I 45 
4321,82 Xe II 40 4307,59 en 2 
4321 ,655 Ti I 8 4307,42 eli I 75 
4321,647 en 3 4307 ,31 011 1 4321,492 Ne I 2 4307 ,20 Alii 3 4321,400 Na I 6 4306,48 es II 10 
4321,37 NIII 1 4306,33 en 1 
4319,93 on 1 4306,2625 Ne I 70 
4319,636 Ar II 2 
4319,631 on 8 4306,21 Xe II 1 
4319,5798 Kr I 1000 4305,910 Til 60 

4305,86 Xe III 2 
4319,511 Ne I 1 4305,81. Kr II 3 
4319,12 Krll 4 4305,53 on 0 
4318,834 Ne I 5 
4318,652 ea I 45 4305,46 NI 6 
4318,631 Til 10 4305,265 KII 1 
4318,600 en 5 4305,20 Kr III 9 

4305,00 KII 7 4318,5523 Krl 400 4304,77 Fe III 10 4317,85 KII 2 
4317,81 Kr II 500 4304,07 ei II 40 
4317,70 NI 5 4303,955 Ne I 5 
4317,65 on 0 4303,82 on 5 
4317,260 en 8 4303,695 Ne I 1 
4317,139 on 8 4303,248 Ne I 30 
4316,992 es II 2 4303,166 Fe II 8 4316,008 Ne I 15 4303,06 on 0 
4315,80 on 00 4302,81 011 0 
4315,44 eiii 3 4302,527 ea I 60 
4315,35 on 0 4302,4455 Krl 10 
4315,0872 Fe I 10 

4301,928 Ti II 15 4314,979 Ti II 40 
4301,53 Kr II 40 

4314,801 Til 25 4301 ,089 Ti I 50 
4314,74 Til 25 4300,650 Ar II 12 
4314,695 Ne I 30 4300,636 es II 30 
4314,356 Til 5 

4300,566 Ti I 50 4314,110 Ne I 1 
4300,49 Krll 200 

4314,104 SiiV 3 4300,4877 Krl 50 
4313,43 on 1 4300,449 Ar II 2 
4313,11 Nl 4 4300,1011 Ar I 1200 
4313,100 en 6 

4300,052 Ti II 60 4312,861 Ti II 35 
4299,636 Til 15 

4312,10 on 0 4299,2409 Fe I 18 
4310,51 X ell 500 4299,24 Ar I 5 
4310,47 Ar I 20 4299,229 Til 15 
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4299,177 FII 10 4286,006 Til 25 
4298,986 ea I 30 4285,89 Xe III 30 
4298,664 Til 40 4285,704 en 3 4298,040 Fe I 3 
4297,964 Ar II 7 4285,70 on 3 
4297,514 Cs 10 4285,4453 Fe I 3 
4297 ,04 eiiii 0 4285,40 Kr II 4 
4296,85 Fe III 10 4285,239 eu II 10 
4296,75 Xe II 2 4284,988 Til 8 
4296,567 Fe II 6 4284,92 NI 2 
4296,40 Xe II 500 4284,89 KII 3 

4284,51 NIII 1 
4295,920 en 4 4284,229 es II 2 
4295,751 Til 22 4283,75 on 4295,21 Kr II 8 0 
4294,97 Arl 20 4283,242 Ne I to 
4294,83 Kr III 10 4283,13 on 0 
4294,82 on 3 4283,010 ea I 40 
4294,76 NIII 0 4282,9686 Krl 100 
4294,1271 Fe I 15 4282,96 on 1 
4294,101 Ti II 10 4282,896 Ar II 12 
4292,92 Krll 600 4282,82 on 0 

4282.702 Ti I 12 
4292,64 Krl 6 4282,59 Cs 10 
4292,469 eu II 30 428~.46 eiili 4 
4292,23 on 0 
4292,008 es II 12 4282,4057 Fe I 12 
4291 ,976 Ne I 2 4282,20 NI 1 

4291 ,819 en 3 
4281,40 on 0 
4281 ,39 NI 2 

4291 ,76 ei II 50 4281 ,371 Til 10 
4291 ,25 on 1 4281,31 Cs 10 
4291 ,214 Til 5 4281,25 on 4291 ,10 eu II 2 0 

4280,61 Kr II 5 
4291. ,006 Na I 3 4280,43 ei I 2 
4290,933 Til 22 4279,959 eu II 20 
4290,80 NIII 3 4279,909 Ar II 2 
4290,78 Kr I 4 4279,279 Ne I 15 
4290,55 NIII 1 4278,89 FII 4 
4290,40 Ne II 6 4278,850 Ne I 5 
4290,222 Ti II 50 4278,829 Til 3 
4289,919 Ti I 3 4278,231 Ti I 7 
4289,876 eii 2 4277 ,90 on 1 4289,799 Ne I 2 4277 ,524 Ar II 20 
4289,364 ea I 40 4277,51 FII 6 
4289,09 Ar I 5 4277,40 011 1 
4289,068 Ti I 25 4277 ,100 es II 50 
4288,83 011 1 
4288,72 NIII 1 4276,787 Na I 5 

4276,71 on 1 
4288,70 KII 4 4276,64 on 3 
4288,541 Ne I 5 4276,51 ei II 30 
4288,350 es II 35 4276,441 Til 8 
4288,21 NIII 0 
4288,161 Til 3 4276,21 on 0 

4276,044 eu II 30 
4288.02 Krl 5 4275,90 on 0 
4287;893 Ti II 2 4275,5598 Ne I 70 
4287 ,838 Nal 2 4275,52 on 4 
4287 ,45 Kr II 4 

4275,21 4287 ,405 Til 22 FII 8 
4275,167 Ne I 1 

4286,4875 Krl 40 4275,158 Ar II 8 
4286,343 Ar II 2 4275,107 eu I 950 
4286,16 Fe III 10 4274,656 Ne I 50 
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4274,584 Til 15 4258,523 Ti I 4 
4274,13 OII 00 4257 ,894 CIII 2 
4274,13 Xe III 1 4257 ,82 Ne II 3 4273,9700 Krl 1000 4257 ,54 Cl II 4 4273.642 Nal 4 4257 ,25 Ne II 1 4273,48 Kr II 4 4256,663 Ar II 1 4273.17 OII 0 
4273,107 Li I 10 4256,498 Ne I 2 
4272.87 Cs 10 4256,455 CIII 1 
4272,60 Xe III 20 4256,025 Ti I 8 
4272,440 Til 8 4255,600 Arii 4 
4272,1690 Ar I 1200 4255,59 Cu II 3 
4271,84 Cs II 10 4255,42 CIII 1 
4271,7634 Fe I 35 4254,95 Ar I 10 4271,47 Fe III 6 4254,85 Kr II 100 4271 ,24 Ar I 5 4254,7 Nl 4 
4271 ,1589 Fe I 20 4253,98 OII 4 
4270,61 Cl II 25 4253,74 OII 4 
4270,267 Nel 50 4253,51 Cl II 75 4270,139 Til 7 4253,390 CuI 20 4269,84 Xe II 40 4253,28 N I 4 4269,724 Ne I 70 
4269,02 CI 6 4252,775 Ne I 2 
4268,89 Cs 10 4252,67 Kr II 50 
4268,81 Kr II 1000 4252,520 Na I 2 
4268,57 Kr II 60 4252,418 Ne I 2 
4268,009 Nel 70 4251,618 Ti I 3 
4267 ,83 Fe I 5 4251,57 Xe II 100 
4267,730 Ar II 3 4251 ,1850 Arl 800 
4267,724 Ne I 5 4250,7896 Fe I 25 4267 ,490 Ar II 3 
4267,286 Ne I 1 4250,68 Ne II 4 
4267 ,258 en 20 4250,58 Kr II 150 

4250,41 Arl 3 4267,204 CuI 2 4250,1248 Fe I 25 4267 ,003 CII 18 
4266,528 Ar II 25 4249,95 Fe III 7 
4266,2868 Ar I 1200 4249,538 Ne I 2 
4266,227 Til 3 4249,410 Na I 1 
4265,723 Til 4 4249,37 Arl 20 
4265,52 Ar I 2 4249,114 Til 5 
4265.273 Til 3 4248,956 CuI 150 4264,675 Cs 50 
4264,59 Cll 5 4248,2275 Fe I 4 

4247 ,433 Fe I 12 
4263,57 Xe II 5 4247,31 Nil 1 
4263,44 Xe II 30 4247,308 CIII 4 
4263,40 KII 7 
4263,2881 Krl 20 4247 ,20 Nil 1 
4263,134 Ti I 15 4246,16 FII 15 

4262,479 Ne I 2 
4245,38 Xe II 500 
4245,2594 Fe I 6 

4262,3 0 IV 4244,41 Xe II 30 
4261,609 Ti I 5 
4261,22 Cl II 20 4244,33 Kr III 5 
4260,85 Kr II 5 4244,17 Ne II 0 
4260,4794 Fe I 35 4243,88 Xe II 10 
4259,739 Ne I 1 4243,85 Fe III 8 
4259,52 Cl II 35 4243,640 Ar II 2 
4259,44 Krll 80 

Ar I 4259,401 CuI 150 4243,57 20 
4243,35 Cu II 2 

4259,3617 Ar I 1200 4242,543 Mgll 2 
4259,202 Si II 5 4242,489 Nil 3 
4258,59 Ar I 5 4242,445 Mg II 3 
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4242,26 CuI 30 4227 ,28 Cs II 5 
4242,20 Ne II 1 4226,988 Ar II 10 
4242,082 Na I 3 4226,812 Alii 6 4241,973 Cs II 10 4226,728 Ca I 500 4241,784 Nil 10 4226,607 Ar II 5 
4241,38 CIII 60 4226,58 Kr III 25 
4241 ,240 Nil 3 4226,44 Cl I 15 
4240,75 Alii 3 4225,92 Kr III 20 4240,456 Ca I 6 4225,67 KII 7 4240,24 Xe III 10 4225,465 Fe I 6 
4239,95 Ne II 2 4225,12 FII 4 
4239,5 om 00 4224,92 Cl II 15 
4239,448 Cu II 25 4224,795 Til 5 4238,987 Na I 2 4224,74 N I 4 4238,821 Fe I 10 4224,57 Ne II 1 
4238,25 Xe II !lOO 4224,176 Fe I 6 
4237,889 Ti I 7 4223,36 CI 3 
4237 ,223 Ar II 12 4223,16 CI 4 4237 ,05 Nil 7 4223,04 NI 5 4236,91 Nil 8 4223,00 Xeii 400 
4236,64 Kr II 100 4222,97 KII 7 
4235,9433 Fe I 25 4222,78 0 I 5 
4235,82 Xe III 1 
4235,54 Fe III 10 4222,640 Ar II 10 
4235,49 CIII 25 4222,47 CI 3 

20 
4222,39 Fe III 8 

4234,408 Cs II 4222,2181 Fe I 12 
4234,09 Cl II 50 4222,20 Kr II 20 
4233,86 Ne II 3 4221,80 Cl II 3 
4233,72 Kr III 1 4221,554 Ne I 1 
4233,6089 Fe I 18 4221 ,119 Cs II 15 
4233,60 Cl II 4 4220,92 Ne II 2 
4233,32 01 7 4220,79 NI 2 
4233,168 Fe II 11 4220,571 Cs II 2 4232,864 Si II 10 4220,074 Ca II 5 4232,82 Krill 2 4219,76 Ne II 6 
4232,66 Xe III 1. 4219,51,6 Cs 5 
4232,323 Ne I 1 4219,3641 Fe I 12 
4232,188 Cs II ·)~ 4218,8 CuI 2 ~OJ 

4231,60 Ne II 4 4218,76 Cl II 4 4230,9 CuI 5 4218,667 Ar II 11 
4230,444 Cu li tO 4217,88 Kr II 2 
4230,35 N I 4 4217,555 Fe I 7 
4229,872 Ar II 8 4217,433 Ar II 9 
4229,81 AriY 
4229,59 NI 2 4217,15 Ne II 3 

4217,09 01 4 
4229,21 Kr II 8 4216,89 Cu II 3 
4228,79 Kr II 20 4216,75 Xe III 10 
4228,33 CI 5 4216,1854 Fe I 8 
4228,162 Ar II 20 4215,92 NI 2 
4227 ,982 Alii 4 4215,69 NIII 3 

4215,60 Xe II 200 
4227 ,936 Cu II 30 4215,55 Tilll 5 
4227 ,923 Alii 1 ,5 4214,854 Ar II 2 
4227 ,743 Nil 8 
4227 ,654 Til 5 4214,73 NI 5 
4227,493 Alii 5 4214,69 Xell 6 

4214,04 Xe Ill 20 
4227 ,432 Fe I 30 4213,72 Xe II 400 
4227,406 Alii 2 4213.650 Fe I 5 
4227 ,37 Cl II 4 4213,2 ov 
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4213,129 Cs II 30 4201 ,42 Kr II 30 
4213,07 CI 2 4201,35 Nil 1 
4212,694 Ne I 20 4201 ,25 Xe II 15 4212,497 Mgl 2 4200,898 Si II 40 4212,407 Si IV 7 4200,752 Til 6 
4212,33 CI 4 4200,6746 Ar I 1200 
4211 ,861 Cu II 30 4200,657 Si II 30 
4211 ,82 CI 2 4200,38 Fe III 6 
4211 ,729 Til 4 4200,11 Tiiii 2 
4211 ,679 Siiii 2 4200,06 Fe III 6 

4211 ,61 CI 
4200,02 NIII 6 

4211 ,12 C I 2 
4199,980 Nil 5 

4210,950 Arii 1 4199,892 Ar II 6 
4210,87 Fe III 10 4199,87 He II 2 

4199,0981 Fe I 20 
4210,67 Kr II 25 4199,00 Al III 0,5 
4210,3497 Fe I 15 4198,83 Ar III 3 
4209,944 Ar II 1 

4198,3176 4209,91 CI 0 Ar I 120(1 
4209,71 CI 0 4198,3098 Fe I 20 

4198,3 Na I 10 
4209,68 Cl I 12 4198,133 Si II 50 
4209,62 Xe III to 4198,099 Ne I 70 
4209,49 KII 4 
4209,47 Xe II 200 4197,81 Xe II 10 
4209,09 Nil 0 4196,72 Oil 1 

4196,415 Ne I 15 
4209,05 N I 1 4196,26 011 00 
4208,615 Fe I 3 4196,214 Fe I 4 
4208,48 Xe II 400 
4208,03 Cl II :~o 4195,974 Nil 3 
4207 ,87 FII ·2 4195,91 Kr III 1 
4207 ,54 Tiiii ;) 4195,70 NIII 5 
4207 ,50 Nil ;) 4195,337 Fe I 5 
4207 ,442 FII 5 4195,11 Cl II 18 
-4207,162 FII 7 4194,88 Xe III 5 
4206,6985 Fe I 3 4193,5296 Xel 150 
4206,51 Nil 2 4193,49 NI 3 
4206,43 Ne II 2 4193 ,482 Mg II 2 
4206,29 N I 1 4193,198 Cs II 8 
lt206 ,175 Ca II 4 4193,15 Xe II 500 4206,11 Nil 1 419::l,01 Xel 20 
4205,65 N I 2 4192,62 FII 2 
4205,404 Xei 10 4192,50 011 2 
4205.096 Mgl 2 4192,24 Cl II 6 
4205,07 Cl II 10 
4204,95 Tiiii 2 4191 ,59 Cl II 15 

4191 ,4358 Fe I 15 
4204,54 Cl II 18 4191 ,0288 Ar I 1200 
4204,31 Krii 3 4Hl0 ,724 Si II 100 
4203,9867 Fe I 10 4190,7138 Ar I 600 
420::l,92 Xe III '10 
4203,6945 Xel 50 41\:lO ,29 Ti II 1 

4189,788 011 10 
4203,465 Til 8 4189,653 Ar II 10 
4203,410 Ar II 11 4189,10 Fe III 7 
4203,270 Ne I 2 4188,88 Al III 0,5 
4203,22 Xe II 5 
4202,40 Alii 2 4188,82 Cl II 15 

4188,694 Ti I 5 
-1202,0320 Fe I 30 4187 ,8015 Fe I 20 
4201 ,971 Ar II 12 4187 ,137 Si II 5 
4201 ,551 Ar II 4 4187 ,06 Cl II 2 
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4187,06 NI 1 4172,51 Krll 20 
4187 ,0436 Fe I 20 4171,897 Ti II 30 
4186,900 CIII 9 4171,858 Cu II 25 4186,63 Cl II 5 41.71 ,79 Kr III 15 4186,249 Cs II 5 4171,607 Nil 6 
4186,24 KII 8 4171 ,018 Til 8 
4186,119 Ti I 25 4170,99 Xe II 8 
4185,61 Clll 20 4170,66 Clll 8 4185,456 011 8 4169,38 Nil 1 4185,12 Krll 50 4169,330 Til 7 
4184,8941 Fe I 10 4169,230 011 4 
4184,89 Cl II 7 4168,967 Ar II 4 
4184,59 Kr III 2 4168,967 He I 3 4184,4726 Krl 20 4168,70 Ari 3 4183,345 Si II 10 4168,424 Alii 1 
4183,294 Til 4 4168,41 Arl 3 
4182,97 Ar IV 4167 ,66 Xe III 1 
4182,60 N IV 4167,28 Krl 5 4181,8837 Ari 1000 4167 ,2712 Mgl 15 4181 ,7571 Fe I 15 4166,95 CIII 1 
4181,10 Nil 2 4166,84 Fe III 9 
4181,05 CIII 4 4166,64 NI 1 
4180,86 Til 3 
4180,10 Xe II 1000 41.66,311 Til 6 
4179,674 Nil 5 4166,10 Cl II 4 

4179,61 Cl II 2 
4166,091 Nel 30 
4165,101 Mgl 4 

4179,58 Krii 20 4164,802 Ne I 50 
4179,512 Cu II 30 4164,73 Fe III 20 
4179,302 Ar II 12 4164,48 Kri 2 
4178,86 Nil 0 4164,288 Cu II 20 
4178,855 Fe II 8 4164,1795 Arl 1000 
4178,371 Ar II 12 4164,134 Ti I 4 
4178,2 ov 4163,82 Kr II 2 4177,758 CuI "100 
4177,595 Fe I 4 4163,644 Till 40 

4163.26 em 2 
4177,109 Mgl 2 4163,243 Cs 15 
4177,02 Kr II 3 4162,86 CIII 7 
4176,572 Fe I 7 4162,296 Cu II 8 
4176,53 Xe III 20 4162,16 Xell 60 4176,33 Ari 20 4161,155 Cu II 30 
4176,161 Nil 8 4161 ,14 Nil 1 
4176,11 Cu II 5 4160,50 Nil 2 
4175,6386 Fe I 10 4160,263 Alii 3 
4175,488 Ne I 40 

2,5 4175,40 Ar I 10 4160,239 Alii 
4160,21 Kr III 4 

4175,223 Nei 60 4159,809 Alii 1 
4174,9137 Fe I 5 4159,725 Alii 1 ,5 
4174,472 Ti I 3 4159,634 Ti I 9 
4174,369 Nei 70 
4174,27 Fe III 10 4159,450 Alii '1 
4174,088 Till 2 4159,00 Kr II 4 
4173,966 Ne I 2 4158,76 ov 0 
4173.69 Ar III 2 4158,798 Fe I 5 
4173,67 NIV 4158,610 CsP 18 
4173,572 Nil 3 4158,5906 Arl 1200 
4173,533 Cs 15 4158,04 Xe II 200 
4173,450 Fe II 8 4157 ,98 Cl II 5 
4173,089 CIII 2 4157 ,82 Cl II 25 
4172,83 Krl 3 4157 ,791 Fe I 8 
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4157 ,01 Nil 3 4143,4174 Fe I '15 
4156,8021 Fe I 12 4143,4 NI 
4156,76 CIII 2 4143,280 Til 3 4156,54 011 3 4143,048 Ti I 7 4156,49 CIII 6 4'143,04 Clll 5 
4156,39 Nil 1 4143,020 Cu II 5 
4156,3 Li II 1 4142,24 011 0 
4156,17 Xe II 2 4142,15 Aliii 2 4156,15 Clll 7 4142,08 011 1 4156,090 Ar II 12 4142,01 Xe III 10 
4154,98 Fe III 8 4141,96 011 1 
4154,812 Fe I 9 4141,296 Cu II 20 
4154,77 Nil 2 4141 ,25 Al III 0 4154,65 Xe III 2 4140,74 Oil 0 4154,5021 Fe I 12 4140,48 Fe III 6 
4154,46 Kr III 40 4140,21 Aliii 2 
4153,98 Cl II 2 4139,35 Fe III 8 
4153,910 Fe I 10 4139,11 Kr II 100 4153,623 Cu II 10 
4153,37 CI 0 4139,00 Cl I 1 

4138,81 Xeii 3 
4153,302 Oil 7 4137 ,96 Krii 50 
4153,2 OV 4137 ,76 Fe III 10 
4152,54 Arl 20 
4152,512 CIII 5 4137 ,63 NI 7 
4152,03 Xe III 5 4137 ,284 Til 10 
4151 ,46 N I 12 4137 ,004 Fe I 7 

4151,267 Cs II 20 
4135,9 ov 
4135,86 Kr II 3 

4150,963 Ti I 10 
4150,67 Ne II 3 4135,1337 Xe I 20 
4150,557 Til 3 4134,72 KII 7 
4150,138 Aliii 8 4134,6798 Fe I 12 

4134,31 Cl II 4 4149,917 Aliii 1 4133,68 Kr II 5 4149,897 Aliii 10 
4149,370 Fe I 5 4133,672 Nil 5 
4149,19 KII 7 4133,66 Cl II 20 
4149,03 Ar III 3 4133,65 Ne II 3 
4148,4 Lil 4132,903 Fe I 8 
4148,19 Xe II 2 4132,806 Oil 6 
4147 ,98 CI 1 4132,62 Cu II 3 4147 ,6719 Fe I 10 4132,598 Lil 50 
4147,377 Ar II 2 4132,48 Cl II 200 
4147 ,20 Cl I 2 4132,42 Xe III 3 
4147 ,09 Cl II 30 4132,0603 Fe I 25 
4146,97 C I 0 

4132,003 4146,78 Xe I 2 Cs II 10 
4131 ,782 Nil 4 

4146,70 Ar III 5 4131,730 Ar II 15 
4146,26 CI 2 4131,359 Cu II 35 
4146,09 on 3 4131,33 Kr III 40 
4145,90 011 0 
4145,78 N I 2 4131 ,244 Til 4 

4131 ,054 Ne I 70 
414!1,776 Nil 6 4131 ,01 Xe II 20 
4145,73 Xe III 100 4130,893 Si II 500 
4145,12 Kr II 250 4130,86 Cl II 25 
4144,240 Ar II 1 
4143,8703 Fe I 30 4130,512 Ne I 20 

4130,22 Cl II 8 
4143,77 on 2 4129,693 Ar II 4 
4143,761 He I 10 4129,34 on 2 
4143,52 on '1 4129,16 N I 1 
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4128,64::! Ar ll 9 4112,885 Ne I 10 
4128,072 Nei 30 4112 ,819 Ar II 8 
4128,067 Sill 300 4112,734 FII 4 4127,6113 Fe I 7 
4127 ,531 Til 15 4112,708 Til 20 

41'12 ,34 Xe III 1 
4127 ,19 Ar III 4 4112,14 KII 4 
4126,96 FII 2 4112,14 Xe II ao 
4126,941 Nel •.> 

4125,9ti Cl II :~ 
4112,100 Nel 15 

4125,4 ov 4112,029 on 4 
4124,078 Nil 4 4111,882 Ne I 1 

4111 ,512 Siiii 3 
4124,058 Ar ll 1 4111,4 CuI 3 
4124,00 Cl II 12 4111 ,255 Siiii 2 4124,00 Cliii 1 
4123,90 ov 2 4110,83 Nil 2 
4123,559 Ti I 10 4110,795 Oil 3 

4110,41 Xe II 30 
4123,287 Til 5 4110,279 Ca II 3 
4123,287 CuI 30 4110,20 OII 1 4123,069 Na II 3 
4122,78 Fe III 8 41'10,16 Kr II 5 

4110,06 Xe III 10 
4122,143 Til 10 4110,04 Nil 3 
4122,02 Fe III 8 4109,959 N I 12 
4121,86 Xe II 5 
4121,843 em 5 4109,816 Ca II 6 
4121,8050 Fe I 5 4109,8053 Fe I 9 

4121 ,74 
4109,7093 Xei 60 

CuI 10 4109,54 Mg II 3 
4121,7 ov 4109,23 Kr II 100 
4121 ,48 OII 4 
4121,210 Cs II 15 4109,173 FII 8 
4120,90 Fe III 8 4109,07 Xe III 100 
4120,815 He I 60 4108,75 Oil 0 
4120,554 on 2 4108,q54 Ca I 10 

4120,279 Oil 3 4108,43 Krl 3 
4119,288 Cs II 8 /1108,232 Cs II 5 
4'119 ,221 OII 8 4107 ,4917 Fe I 12 
4119.219 FII 7 4107 ,07 Oil 1 
4119,2 ov 4106,83 Cliii 5 
4t1b ,84 Cl II 4 4106,03 Oil 0 
11118,756 FII 3 4105.000 on 7 4118,5484 Fe I 15 4104;95 Xe II 40 
4118,14 Krii 30 4104,78 Cl I 3 
4118,10 Ne II 0 4104,743 OIJ 5 
4117,008 FII 5 4104,23 Cliii 5 
4116,547 FII 7 
4116,377 Ar II 6 4104,218 CuI 25 

4103,913 Ar II 20 
!.116 ,1151 Xe I 80 4103,871 FII 7 
4116,097 Si IV 9 4103,724 FII 7 
4115,504 Siiii 5 4103,525 FII 15 
4114,99 KII 6 
4114,95 Na II 3 4103,37 NIII 9 

4103,217 FII 5 
4114,487 Ar II 2 4103,10 Xe II 8 
4114,36 NII 0 4103,085 FIJ 10 
4113,972 NI 6 4103,017 on 5 
4113,82 on 1 
4113,73 Kr II 8 4102,9359 Si I 70 

4102 ,422 Siiii 8 
4113,52 Xeii 2 4102,18 N I 2 
4113,26 Xe II' 2 4102,01 Cs II 1 
4112,975 FII 5 4101,86 Siiii 5 
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4101 ,737 H 100 4082,40 CI 1 
4100,97 Xe II 1 4082,393 Arii 15 
4100,621 D 100 4082.,270 Nil 5 4100,34 Xe II 20 4081,833 Mgl 2 4100,30 Ne II 1 4081,74 Ca III 5 
4100,249 T 100 4081,471 Cs 10 
4"100,04 He II 2 4081,40 Krll 1 
4099,951 NI 9 4081 ,10 om 1 
4099,77 Mgl 2 4081 ,00 Fe III 7 
4099,71 Kr II 3 4080,686 Ar II 4 
4099,458 Ar II 2 4080,645 Ar II 6 

4080,534 CuI 15 4099,166 Til 8 4080,48 Ne II 2 4098,89 Xe II 100 
4098,77 Ne II 4 4080,148 Ne I 50 
4098,72 Krii 250 4079,88 Clll 15 
4098,533 Ca I 15 4079,708 Ti I 6 

4079,582 Ar II 12 4098,27 OII 0 4079,359 Ne I 2 4098,19 Ar III 4 4078,862 on 4 4098,187 Fe I 4 4078,8207 Xe I 100 4097 ,84 Kri 1 4078,471 Til 30 
4097 ,31 NIII 10 4077 ,93 Cl II 4 
4097 ,3 Nil 4077,778 CII 4 
4097 ,260 on 4 
4097 ,190 Ar II 1 4077 ,625 CII 2 
4097 ,138 Ar II 3 4077,143 Ti I 4 

4076,939 Ar II 9 
4097 ,102 Ca II !) 4076,908 Nil 3 
4096,58 Nil 0 4076,83 CII 0 
4096,543 OII 3 
4096,18 011 0 4076,781 Si II 15 
4095,904 Nil 4 4076,638 Ar II 12 
4095,63 011 0 4076,637 Fe I 8 
4094,930 Ca I 12 4076,526 CII 4 
4094,18 on 0 4076,370 Ti I 4 
4093,90 Mg II 1 4076,251 CII 3 
4093,69 KII 5 4076,142 en 5 
4092,940 on 8 4075,868 011 10 
4092,633 Ca I 8 4075,851 CII 12 
4091,88 Xe II 3 4075,572 CuI 50 
4089,295 011 4 4075,451 Si II 20 4089,04 Ar IV 4075,395 CII 4 
4088,854 Si IV 10 4075,059 Mgi 3 
4088,33 Kr II 500 4074,845 CII 8 
4087 ,60 Na II 0 4074,518 CII 10 
4087,303 Nil 3 

4074,51 4087 ,16 011 2 Cl II 6 
4074,356 Ti I 3 

4087 ,00 Cliii 4 4073,90 0111 0 
4086,90 Krl 2 4073,50 Xe II 15 
4086,69 Ne II 1 4073,364 Cs II 8 
4085,324 Fe I 4 
4085,124 011 3 4073,33 CI 1 

4073,224 CuI 20 
4084,66 on 1 4073,042 Nil 6 
4084,499 Fe I 6 4072,711 Si II 3 
4083,919 FII 6 4072,64 CI 3 
4083,907 on 2 
4083,16 CI 1 4072,385 Ar II 12 

4072,164 on 8 
4082,98 CI 1 4072,10 Xe II 6 
4082,89 Nil 1 4072,006 Ar II 25 
4082,456 Til 20 4071 ,7399 Fe I 40 
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4071,20 Oil 0 4057,46 Xe II 200 
4070,97 ei 2 4057 ,01 Kr II 300 
4070,789 Ar II 2 4056,90 Nil 4 4070,261 em 9 4056,78 eu I 35 4069,897 Oil 6 4056,57 Krl 3 
4069,634 Oil 4 4056,38 eu I 35 
4069,53 eu I 6 4056,062 em 7 
4069,389 Ne I 5 4055,46 el II 4 4069,243 Nel 30 4055,011 Til 20 4068,981 Til 4 4054,689 Mgl 2 
4068,912 em 9 4054,55 Oil 00 
4068,835 Ne I 30 4054,5253 Ar I 80 
4068,773 es II 30 4054,18 el II 9 4068,144 Ti I 3 4054,10 OII 0 4068,090 eu II 5 4053,956 es II 15 
4067 ,982 Fe I 8 4053,814 Ti II 3 
4067 ,958 es II 30 4053,658 eu II 10 
4067 ,940 em 8 4053,540 Ar II 1 
4067,37 Kr III 50 4052,923 Ar II 12 4066,979 Fe I 6 4052,380 eu I 2 
4066,75 ei 2 4052,22 el II 12 
4066,328 Fe II 12 4051 ,58 el II 4 
4066,09 Kr II 6 
4065,25 ei 4 4051,27 Xe II 10 
4065,23 KII 4 4050,617 eu I 20 

4 
4050,42 Krii 50 

4065,113 Ar II 4050,05 Xe III 200 
4065,11 Krii 300 4048,22 Oil 1 
4065,094 Til 15 
4065,009 eu II 3 4047,480 Ar II 1 
4064,829 Ne I 15 4047 ,206 KI 17 

4064,27 ei 3 4047 ,184 es II 20 
4046,15 on 00 

4064,203 Til 15 4045,9658 Ar I 1150 
4064,113 Siiii 2 
4064,036 Nel 50 4045,8147 Fe I 60 
4063,5963 Fe I 45 4045,677 Ar II 2 
4063,58 e I 2 4045,662 Ne I 2 
4063,238 eu I 650 4044,96 on 0 
4062,90 Ne II 3 4044,90 Xe II 8 

4062,90 on 1 4044,777 Nil 4 
4062,641 eu I 2000 4044,67 Krii 80 
4062,4440 Fe I 10 4044,65 el II 4 
4062,12 Xe II 6 4044,64 Xe II 6 
4061,06 Xeii 3 4044,6125 Fe I 6 
4061 ,00 on 2 
4060,98 on 2 4044,4185 Ar I 1200 

4044,136 KI 18 
4060,88 Xe III 2 4044,09 el II 9 
4060,58 on 3 4043,751 eu II 35 
4060,43 Xe III 60 4043,529 Nil 9 
4060,263 Til 20 4043,502 eu II 75 
4059,89 Ar Ill 3 4043,422 Cs 20 
4059,07 eiiii 6 4043,21 Xe III 20 
4058,912 ea I 1 4042,896 Ar II 15 
4058,139 Til 7 4042,642 Ne I 50 
4057.759 N IV 8 4042,59 KII 6 

4057,672 Ar II 1 4042,327 Ne I 10 
4042,190 Ar II 3 

4057 ,612 Til 5 4041,311 Nil 11 
4057 ,52 el II 6 4041,31 on 0 
4057,5052 Mgl 10 4040,64 el II 9 
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4040,310 Til 4 4025,22 C I 1 
4039,841 Cs 50 4025,19 Xeii 30 
4039,69 KII 4 4025,136 Till 2 
4039,69 Xe II 1 4025,010 FII 10 
4039,345 Nil 2 4024,88 KII 4 
4038,807 Ar II 15 4024,739 Fe I 6 
4038,057 Si IV " 4024,727 FII 20 "' 4037 ,96 Nil 1 4024,573 Til 35 4037 ,83 Krll 30 
4037 ,696 Ne I 5 4024,552 Fe II 5 
4037,615 Nel 15 4024,04 Oil 1 
4037 ,59 Xe II 200 4023,973 He I 2 
4037 ,35 Nl 1 4023,60 Ar III 6 
4037 ,29 Xe II 100 4023,582 Cs 10 
4037 ,262 Ne I 5 4022,84 C I 3 
4036,53 Cl II 10 4022,629 CuI 1250 

4022,12 C I 2 
4035,87 Xe II 1 4021 ,8696 FE: I 12 
4035,83 Cs 15 4021 ,812 Til 25 
4035,828 Til 10 4021 ,62 Xe III 4 4035,459 Arii 12 
4035.09 Oil 0 4021 ,167 Cll 3 
4o3s;o8o Nil 9 4020,06 Cl II 15 
4034,884 Til 5 4020,015 Nel 2 
4033,883 Til 6 4019,843 Ar II 2 
4033,818 Ar II 12 4018,50 CIIII 6 
4033,64 Nl 1 4018,24 Cl II 3 
4033,23 CI 0 4017,86 Xe II 2 
4033,18 011 0 4017,771 Til 15 
4032,97 Arl 20 4017,52 KII 4 
4032,642 Cu II 3 4017,278 CII 5 
4032,628 Til 3 4017,152 Fe I 6 
4032,14 Cl I .'i 4016,943 Til 3 
4031,80 C I 3 4016,56 Xe II 2 
4031 ,753 Til 3 4016,264 Ti I G 
4031 ,39 Si IV 1 4016,22 Si II 5 
4031 ,378 Arll 2 4015,8 CuI 10 
4030,752 Siiii 2 4015,377 Til 12 
4030,512 Til 25 4014,99 Cs 10 
4030,492 Fe I 6 4014,534 Fe 1 10 
4029,82 Xe II l 4014,18 Cu II 2 
4029,66 Krl 2 4013,995 Ne I 2 4029,41 CI 4 4013,858 Ar II •)C 

~·) 

4028,58 Xe III 10 4013,80 Mg II 2 
4028,43 Cs II 2 4013,752 Ne I 1 
4028,36 C I 2 ·4013 ,587 Ti I 12 
4028,332 Ti II 7 4012,786 Til 3 
4028,03 Kri l 4012 ,:m Ti II 4 
4027 ,97 Xe II ;{ 

II 
lt012,10 KII 5 

4027,17 Kr III 1 4011,534 Ti I 3 
4027 ,026 CuI 10 

II 

4011 ,202 Ar If (i 

4026,539 Ti I 25 4010,99 !\I 2 4026,5 Alii ;) I• Hl10 ,83ti Cu J R ,I c 

4026,40 OII 0 ;I 4010,54 Cs 10 
4026,359 He T 25 

I, 

4010 ,1 92 Si lli 4 
4026,20 Xe II 5 4009,93 C I 4 
4026,1912 He I 250 4009,884 CII 7 

4026,075 NII 7 I 4009,7154 Fe I 1(1 
4025,68 Cl II 7 I ;,oo9 ,653 Ti I J?) 
4025,67 Cs 10 II 4009,58 Alii 1 
4025,60 He II !j 400\1,268 He I J 

4025,495 FII 15 !I 4008,926 Ti l 3S 
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4008,48 Kr II 10 3994,683 Til 4 
4008,08 Kr II 25 3993,863 es II 4 
4008,046 Til 9 3993,295 eu II 5 4007 ,632 Ar II 2 
4007 ,2735 Fe I 6 3992,85 Xe III 20 
lt007 .195 Til 3 3992,81 ei I 2 
4006,772 Cs 10 3992,210 FI 2 
4006,537 Gs 30 3992,053 Ar II 12 
4006,159 eu 11 3 :~991 ,94 Kr II 15 
4005,952 Til 6 3991 ,77 Si II 15 
4005,57 Krii 30 :3991 ,50 eiiii 7 
4005,51 elI ;)991 ,2581 Krl 10 
4005,362 Ar II 2 3991 ,0797 Krl 20 
4005,2440 Fe I 25 3990,66 Kr II 15 
4003,789 Ti I 10 3990,33 Xe II 60 
4003,64 NIII 4 3990,19 ei II 20 
4003,470 eu II 2 3989,758 Til 80 
4003,028 eu I 15 3988,17 el II 4 
4002,98 ei 2 3988 ,l58 Ar II 9 
4002,61 KrIll 15 3987,78 Kr II 25 
4002,466 Ti I 9 3987 ,09 Kr II 5 
4002,35 Xe II 80 3987 ,021 eu II 3 
4001,682 Cs 20 3986,88 ei 1 
4001,65 NI 1 
4001,56 em 0 3986,7533 Mgl 8 
4001 ,24 KII 7 3986,172 Fe I 5 
4001 ,135 Ar II 1 3985,96 Xe III 8 
4000,72 Kr I 2 3985,520 Li I 5 
4000,55 Xe II 5 3985,46 Oil 0 
3999,98 NI 4 
3999,92 em 0 :3985,388 Fe I 3 
3999,86 Ne II 1 3985,202 Xei 30 
3999,336 Til 7 3984,313 Til 3 

3999,263 Ne I 1 
3984,253 Ne I 7 

3999,248 Ar II 1 
3984,212 Mgl 1 

3998,69 NIII 3 3984,065 Ne I 2 
3998,635 Ti I 100 3983,9593 Fe I 10 
3998,594 Nei 1 3982,719 OII 5 
3998,0554 Fe I 10 3982,478 Ti I 30 
3998,018 eu I 3 3982,1699 Kri 6 
3998,01 Si II 10 
3997 ,95 Kr II 100 3981 ,94 Clll 15 
3997 ,3952 Fe I 15 3981,80 KII 4 

3997,14 ei 1 3981 ,7743 Fe I 7 
3981,761 Ti I 70 

3996,97 ei 0 3981,238 Siiii 5 
3996,69 Krll 3 
3996,49 ei 0 3980,56 AI III 2 
3996,381 Alii 3 3980,41 Xe II 2 
3996,159 Alii 4 3980,323 eii 8 
3996,075 Alii l 3979,954 CuI 5 
3996,05 Xe I.l 3 3979,7149 Ar I 10 
3995,86 Alii .') 

3979,356 12 3995,721 Ne I 1 Ar II 
3979,05 Kr III 3 

3995,24 Cl II 6 3978,98 Xe II 2 
:~995 ,17 OIV 2 3978,759 CII 4 
:1995,10 KII 6 3978,000 es II 10 
3994,998 NII 15 

3977 ,7437 :3994,86 NI 3 Fe I 12 
3977 ,46 Si II 10 

3994,83 Kr II 100 3977 ,269 en 5 
3994,82 Kri 3 3977 ,10 0 IV 1 
3994,789 Ar II 10 3975,953 en 1 
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3975,7 eu I 5 3959,495 es II 20 
3975,59 Xe II 4 3958,39 eliii 0 
3975,341 en 2 3958,382 Ar II 6 
3974,791 FII 6 3958,206 Til 80 3974,753 Ar II 9 3957 ,67 Kr III 25 
:3974,66 0 IV 3957 ,20 N I 3 
:3974,478 Ar II 10 3957 ,053 ea I 10 
3974,417 Xel 40 3956,85 Xei 6 
3974,239 Cs 6 3956,82 OIV 3973,760 en 7 
3973,707 ea I 12 3956,681 Fe I 12 
3973,263 Oil 10 3956,66 Siiii 2 
3972,670 FII 4 3956,4574 Fe I 9 
3972,58 KII 6 3956,336 Til 60 
3972,58 Xe II 50 3956,10 KII 3 
3972,570 ea I 1 3955,923 Cs 10 

en 6 
3955,851 Nil 10 

:3972,439 3955,74 Si II 10 
3972,411 FII 2 3955,21 KII 6 
3972,047 FII 6 3954,78 Kr II 90 
3971,626 FII 3 
3971 ,574 en 2 3954,73 Xe II 20 
3971 ,3250 Fe I 9 3954,596 0 I 5 
3971,18 el II 7 3954,507 Si II 10 
3970,386 en 4 3954,687 01 10 
3970,074 H 80 3954,372 Oil 7 
3969,95 Nl 1 3954,33 Fe III 12 

Xe III 4 
3954,296 Si II 5 

3969,91 3954,21 el II 20 
3969,520 ell 3 3953,95 en 0 
3969,2595 Fe I 30 3953,799 FI 2 
3968,995 D 80 
3968,92- en 0 3953,59 Kr II 20 
3968,71 Fe III 8 3953,080 Siiii 4 

3953,056 01 2 3968,637 T 80 3952,982 0 I 1 ::\968,468 ea II 22 3952,729 Ar II 9 3968,43 Hell 
3968,360 Ar II 20 3952,679 en 1 
3967 ,541 Xel 200 3952,606 Fe I 8 
3967 ,441 011 1 3952,26 FII 2 
3967,4234 Fe I 8 3952,21 N I 3 
3967,212 es II 4 3952,058 en 9 
3966 ,12· KII 6 3951,987 0 I 3 
3966,6304 Fe I 10 3951,616 eu I 2 
3966,14 FI 1 ,5 3951 ,61 Xe II 5 
3966,0645 Fe I 10 3951 ,168 Fe I 9 
3965,187 es II 25 3950,925 Xei 120 
3964,89 Kr II 30 3950,56 Xe III 300 
3964,7289 He I 100 3949,96 el II 10 

3949,9558 Fe I 10 3964,269 Til 35 3949,530 en 4 :3964 ,16 eu I 5 
:)963 ,838 Silll 6 3949,373 en 1 
3963,13 011 0 3948,9785 Ar I 2000 

3963,109 Fe I 6 
3948,901 Ca I 6 
3948,7778 Fe I 10 

3962,851 Ti I 35 3948,72 Xe I 10 
3962,34 Kr II 10 3948,670 Ti I 60 
3961 ,59 om 8 
3961 ,5200 AlI 26 3948,563 FI 5 

3948,333 en 6 
3961 ,40 ei 3 3948,163 Xe I 60 
3960,53 Ar III 8 3948,107 Fe I 6 
3959,84 KII 3 3947,770 Ti I 40 
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3947,715 en 6 3934,527 Til 50 
3947 ,66 Kr II 5 3934,46 KII 5 
3947,594 01 4 3934,41 NIII 3 3947 ,5048 Ar I 1000 
3947,489 01 7 3934,29 e IV 2 

3934,29 Kr IV 5 
3947,488 Siiii 6 3934,262 FI 5 
3947 ,301 01 10 3934,228 Til 9 
3947 ,079 eii 2 3933,663 ea II 23 3946,938 eu I 3 
3946,429 eii 1 3933,605 Fe I 10 

3933,260 eu II 3 
3946,278 eii 5 3933,22 Xe II 1 
3946,096 Ar II 12 3933,17 Ar II 2 
3945,83 Krll 1 3933,11 FI 3 3945,749 eu II 2 
3945,65 FII 4 3933,027 eu I 5 

3932,548 Ar II 15 
3945,570 eu II 5 3932,007 Ti II 2 
3945,48 Krll 5 3931 ,996 AI I 5 
3945,29 0 IV 3931,235 Ar II 12 
3945,197 en 4 3930,689 F I 8 
3945,048 on 5 3930,63 0 IV 

3945,003 en 5 3930,2981 Fe I 25 
3944,79 ei I 3 3929,875 Til 40 
3944,33 FII 6 3929,46 Cs 2 
3944,272 Ar II 15 3929,26 Kr II 20 
3944,193 en 3 3928,63 eiii 5 

3944,0058 All 24 
3928,629 Ar II 25 
3927 ,9216 Fe I 30 

3943,57 Xe II 20 3927 ,88 ei II 6 
3943,540 Ne I 2 
3942,93 Kr II 20 3926,80 Xe II 1 
3942,78 NIII 1 3926,58 Oil 

3942,53 KII 6 3926,534 He I 7 

3942,4418 Fe I 6 3926,36 KII 5 
3942,29 Xei 2 3926,319 Til 10 

3942,22 ei 3 3926,05 Krl 1 
3942,21 Xe II 3 3926,03 Ar II 7 
3942,19 Ne II 3 3925,947 Fe I 6 
3942,14 0 IV 3925,87 CIIII 5 
3941,52 FII 3 3925,722 Ar II 10 
3941,23 Nil 1 3925,583 es II 25 3940,92 Kr II 5 3925,274 eu I 8 
3940,8797 Fe I 5 3924,51 Ti I 50 
3940,66 Nil 2 3924,468 Silll 20 
3939,57 Nil 4 3923,556 Ar II 1 
3939,03 FII 7 3923,50 ea I 0 3938,92 Xe II 15 3923,438 eu II 3 
3938,88 Kr II 20 3923,00 KII 5 
3938,843 Ar II 1 3922,9134 Fe I 25 
3938,53 Kr III 4 3922,53 Xe III 500 
3938,52 NIII 4 3922,528 Ar II 1 3938,400 Mgl 6 3922,359 Ar II 2 
3937 ,66 Xe II 2 3921 ,75 ei II 3 
3935,912 He I 2 3921,69 Cs 4 
3935,8143 Fe I 8 3921,68 Kr II 6 
3935,677 All 4 3921,6 Li I 
3935,275 Ar II 1 3921,423 Ti I 30 

3921 ,267 eu I 5 
3935,00 FII 3 3920,693 en 18 
3935,0 0111 2 3920,641 eu II 5 
3934,89 e IV 1 3920,2601 Fe I 20 
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3920,14 Kr II 200 3901,12 Cl II 4 
3919,822 Ti I 5 3900.958 Til 12 
3919,287 Oil 6 3900,82 Cs 4 
3919,00 Si II 5 3900,680 Alii 1u 
3918,999 Nil 9 3900,624 Ar II 11 
3918,978 CII 15 3900,546 Ti II 70 

3900,11 KII 3 3918,646 Fe I 6 3900,09 Cs II 4 3918,57 Xe II 2 3899,878 Arl 100 3917 ,766 Ar II 4 3899,723 Ne I 2 3917,64 Krii 50 3899,7086 Fe I 30 
3917,57 Clll 18 3899,542 Mgl 1 
3917,1834 Fe I 8 3899,28 KII 3 
3916,90 Kr II 3 3899,27 Cl II 4 3916,733 Fe I 6 3899,22 CuI 8 3916,70 Cl II 20 3898,833 FII 6 
3916,60 Xe II 1 3898,725 FII 2 
3915,879 Til 3 3898,70 Kr III 10 
3915,82 Cl II 3 3898,487 Til 8 3915,30 Xe III 4 
3915,329 Li I 25 3898,478 F I 5 

3898,120 Mgl 4 
3914,768 Ar II 12 3898,012 Fe I 10 
3914,751 Til 5 3897 ,92 KII 8 
3914,334 Ti I 35 
3913,92 CIII 30 3897 ,895 Fe I 8 
3913,90 Kr III 3 3896,978 Cs II 7 
3913,6339 Fe I 4 3896,682 Cu II 3 
3913.464 Ti II 60 3896,66 FII 3 
3913,37 Cs 2 3896,30 Oil 1 
3912,88 Kr II 5 3896.12 l<' II 1 
8912,59 Kr II 70 3895;572 Mgl 3 
3912,088 on 2 3895,6579 Fe I 25 
3911,960 on 10 3895,250 Ar II 1 
3911,572 Ar II 10 

3895,243 Ti I 30 
3911,185 Til 8 3894,71 Kr II 60 
3910,60 Cl II 2 3894,6603 Arl 300 
3908.43 AriY 3894,55 Cl II 2 
3907 ,9371 Fe I 4 3893,53 011 2 
3907 ,91 Xe II 100 3893,3935 Fe I 7 
3907 ,84 Ar III 7 3893,304 Mgl 2 
3907,45 OII 4 3893,09 Cs 4 
3906,933 Cs II 20 3893,04 FII 2 
390G ,4814 Fe I 8 3892,913 Cu II 5 
3906,25 Krll 150 3892,69 Krl 1 
3905,85 Xe II 10 3892,206 Cs 4 
3905,80 Cl II 4 3891,984 Ar II 15 
3905,5227 Si I 300 3891 ,906 Mgl 2 
3\105,34 Xe II 1 3891,929 Fe I 5 
3904,806 Cs 4 3891,400 Ar II 12 
3904,785 Til 40 3891 ,114 Cu II ·2 
3903,9011 Fe I 5 3890,241 Mgl 3 
3903,859 Mgi 4 
3903,819 FII 4 3890,073 Cu II 3 

3889,948 Til 6 
3903,70 Xe III 4 3889,475 CIII 1 
3903,163 Cu II 15 3889,427 Ne I 5 
3902,9484 Fe I 20 :l889 ,14.4 CIII 6 
3902,84 Cl II 9 3889,141 Ca I 1 
3901 ,955 FII 5 3889,051 H 60 
3901,89 Cl II 5 3888,648 He I 5000 
3901,852 FII 2 3888,610 Cs I 150 
:3901 ,15 Kr II 10 3888,517 Fe I 20 

726 



;.. Symbol I ;.. Symbol I 

3888,40 eu I 4 3874,22 Ar III 4 
3888,020 Ti I 4 3874,10 on 2 
3887,993 D 60 3874,0-1. Kr III 3 3887,640 T 60 
3887,54 Kr II 5 3873,7624 Fe I 8 

3873,74 KII 5 
3887 ,134 Ne I 1 3873,203 Til 10 
3886,84 KIJ 2 3873,067 en 0 
3886,63 el II 4 3872,552 ea I 3 
3886,2839 Fe I 40 3872,5032 Fe I 60 
3885,941 em 5 3872,45 on 1 
3885,92 eu I 3 3872,143 Ar II 11 

3885,5165 Fe I 5 3871 ,791 He I 5 
3885,501 Kill 1 3871 ,7513 Fe I 4 
3885,45 Xe II 4 3871,669 en 7 
3885,28 Kr II 1 3870,508 ea I 2 
3885,00 Xe II 20 3870,164 es II 4 

3869,63 Xe II 20 3884,523 eu II 5 3869,614 Ar II 2' 
3884,120 eu II 10 3869,5615 Fe I 4 3883,824 en 1 3869,275 Til 5 3883,816 em 4 3869,10 NI 4 
3883,80 el II 12 3868,874 en 6 
3883,42 KII 3 

3868,70 Kr III 40 3883,15 on 3 
3882,892 Til 20 3868,62 el II 40 
3882,698 Ne I 2 3868,524 Ar II 20 

3868,397 Til 10 
3882,45 on 1 3868,358 eu II 3 
3882,313 Til 10 
3882,197 on 7 3867 ,739 Til 3 
3882,147 Til 15 3867,630 He I 5 
3881,73 elm 3 3867 ,475 He I 30 
3881 ,714 eu I .') 3867 ,2184 Fe I 7 

3881,399 Ti I 4 3866,446 Til 15 

3880,588 en 7 3866,291 eu II 2 
3866,2752 Ar I 5 3880,46 Xe III 60 3866,160 Alii 2 3880,335 Ar II 6 3865,5256 Fe I 30 

3880,07 Kr II 2 3864,68 on 1 
:3879,640 eii 7 
3879,387 eu II 5 3864,60 et II 15 
3878,663 Fe I 8 3864,45 OII 1 
3878,62 KII 4 3864,367 Cs 4 

3864,2669 Ari 10 
3878,5745 Fid 100 3864,249 Cs 6 
3878,306 Mgl 3 3864,13 on 7 
3878,181 He I 3 3864,121 eu II 5 
3878,028 en 7 
3878,0206 Fe I 60 3863,50 Oil 2 

3862,823 Til 10 
3877 ,80 Xe III 200 3862,781 eu I 5 
3876,664 en 12 3862,595 Si II 200 
3876,408 eii 12 3862,181 en 2 
3876,187 en 12 

3861,95 e1 II 20 :3876,146 es I 300 
"3861.747 eu I 250 

3876,080 Ar I 10 3861;489 Cs 4 
3876,055 en 9 3861 ,41 KII 3 
3875,82 on 4 3861,40 el II 50 
3875,807 ea I 4 3861,348 Ar II 3 
3875,44 Krii 150 3861,05 Xe III 10 

3860,98 eli I 100 
3875,264 Ar II 12 3860,898 eu I 5 
3875,262 Til 20 3860,80 el II 150 
3874,666 CII 2 3860,58 KriV 5 
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3860,472 eu I 600 3846,436 Til 6 
3860,05 el II 2 3846,12 Kr I 2 
3859,9132 Fe I 300 3845,9778 Krl 15 3859,33 Alii 3 3845,84 eli I 30 3859,2143 Fe I 10 3845,69 eli I 75 
3859,17 Cl II 7 3845,42 eli I 50 
3858,860 Mgl 2 3845,406 Ar II 10 
3858,78 Krii 5 3845,1706 Fe I 5 3858,53 Xe II 20 3844,735 Ar II 9 3858,46 AriV 3844,565 Ar II 4 
3858,32 Ar III 10 3844,51 eu I 4 
3858,133 Til 15 3844,45 Krii 50 
3857 ,32 Kr II 20 3844,02 KII 1 3857 ,18 on 4 
3856,62 en 0 3843,58 Oil 3 

3843,26 el II 100 
3856,373 Fe I 50 3843,2596 Fe I 8 
3856,16 011 5 3842,82 011 3 
3856,127 Ar II 1 3842,61 Til 3 3856,057 Nil 6 
3856,017 Si II 500 3842,577 eu II 4 

3842,458 Siiii 7 
3855,160 Ar II 4 3842,317 Alii 1 
3855,100 Nil 5 3842,28 Kr II 20 
3854,965 Mgl 1 
3854,75 eli I 15 3842,213 Alii 2 
3854,30 Xe III 10 3842,183 Nil 5 

3853,960 Mgl 2 
3842,037 Alii 3 
3841,88 Xe III 20 

3853,719 Til 10 3841,52 Xe III 100 
3853,664 Si II 100 
3853,038 Til 10 3841,518 Arll 6 
3852,5752 Fe I 6 3841,0499 Fe I 80 
3851,69 ell I 30 3840,48 Ne II 1 
3851,667 FII 10 3840,4397 Fe I 80 
3851 ,47 on 0 3839,37 Kr II 4 
3851,38 el II 75 3839,2584 Fe I 7 
3851,04 on 3 3838,374 Nil 8 
3850,97 el II 100 3838,37 el II 20 
3850,8193 Fe I 12 3838,2943 Mgi 20 
3850,81 eliii 4 3838,2918 Mgl 20 
3850,81 Oil 2 3838,239 Ar II 1 3850,578 Ar II 30 3838,15 Lil 3 
3850,385 Mg II 7 3838,100 He I 2 
3850,03 eu II 2 3837 ,976 eu I 5 
3849,987 FII 15 3837 ,81 Krl 30 
3849,9694 Fe I 40 

3837 ,68 FII 0,5 3849,87 Xe II 50 3837,449 Cs 4 
3849,570 eu II 2 3836,763 Ti I 5 
3849,33 e1 II 3 3836,683 en 2 
3848,914 Mgl 1 3836,54 Krii 30 
3848,58 Xe II 6 3836,333 Fe I 4 
3848,27 Cs II 2 3836,150 Cu II 4 
3848,209 Mg II 8 3835,730 en 6 
3847,89 011 3 3835,6 Xel 2 
3847 ,49 Kriii 'J 3835,386 H 40 .., 
3847,409 Nil 5 3835,37 1\r III 2 
3847,086 FII 20 3834,84 NI 2 

3834,6788 Arl 800 
3846,860 Ar II 2 3834,342 D 40 
3846,83 Krll 5 3834,24 NI 4 
3846,8023 Fe I 8 3834,24 0 VI 1 
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3834,2244 Fe I 100 3820,4274 Fe I 250 
3833,994 T 40 3820,25 Clll 100 
3833,91 Til 3 3819,758 He I 10 
3833,554 He I 4 3819,61 Cs 4 
3833,40 Cl II 200 3819,6072 He I 100 
3833,35 CI 3 3819,017 Ar II 5 

3818,869 Cu II 3 3833,3103 Fe I 5 3818,52 FII 2 3833,10 011 3 
3832,3037 Mgl 20 3818,44 Ne II 6 
3832,2996 Mgl 18 3818,40 Cl II 30 
3831 ,743 en 8 3818 ;27 NI 2 

3817,639 Ti I 5 3831,17 Krii 2 3817,50 KII 7 3830,80 Cl II 15 3817,490 CuI 5 3830.515 Ar II 4 
3830;45 on 4 3817,11 Krll 15 

3816,72 om 1 
3830,390 Ar II 10 3816,56 KII 6 
3830,39 Nl 9 3815,8430 Fe I 100 
3830,26 01 3815,70 Ar III 1 3830,165 Ar II 1 
3829,793 Nil 6 3814,855 Ti I 4 

3814,65 FII 4 
3829,77 Ne II 7 3814,580 Ti II 4 
3829,77 Xe II 10 3813,542 CuI 10 
3829,77 Xe III 20 
3829,57 Kr III 1 3813,390 Ti II 2 
3829,3549 Mgi 36 3812,9658 Fe I 40 

3812,2155 Kri 20 
3829,27 Clll 15 3811,95 CuI 8 
3828,85 CI 2 3811,385 Til 4 
3828,180 Ti I 3 
3827,8256 Fe I 75 3811 ,35 0 VI 2 
3827 ,68 FII 0,5 3811 ,212 Ar II 2 
3827 ,62 Cl II 150 3811,05 Xe II 40 
3826,908 Cu II 5 3810,99 om 2 
3826,86 Xel 15 3810,10 Clll 30 
3826,807 Ar II 12 3809,84 Xei 30 
3826,27 Xe II 2 3809,51 Cl II 40 
3826,15 Krll 2 3809,456 Ar II 15 
3825,8834 Fe I 200 3809,30 KriV 3 
3825,676 Ar II 8 3809,16 Kr III 7 
3825,530 01 3808,7306 Fe I 4 3825,249 01 4 3808,577 Ar II 11 
3825,090 01 3 3807 ,5392 Fe I 7 
3825,047 CuI 100 3807,29 Xe II 10 
3824,47 Clm 4 3806,6992 Fe I 10 
3824,4455 Fe I 50 

3806,544 3824,425 01 3 Siiii 30 
3806,52 Krll 1 

3823,95 N IV 0 3806,30 Ne II 2 
3823,74 Xel 10 3806,17 Kr II 8 
3823,469 0 I 10 3805,90 FII 5 
3823,35 Xe II 2 
3823,254 Ar II 3 3805,740 He I 3 

3805,412 Cs II 2 
3823,19 Ne II 1 3805,3450 Fe I 12 
3822,63 OI 3805,24 Cl II 75 
3822,07 NI 6 3805,232 CuI 100 
3822,02 Cliii 4 

3805,096 3821 ,68 Oil 4 Cs II 25 
3804,83 CIIII 3 

3821 ,30 KII 3 3804,67 Kr II 30 
3821 ,1807 Fe I 10 3804,31 CI 2 
B820,884 CuI 60 3803,57 Cliii 3 
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3803,49 CuI 5 3786,253 Ti I 3 
3803,172 Ar II 10 3786,261 Cu II 5 
3803,14 OII 6 3786,176 Fe I 4 3801,90 Xel 3 3786,043 Ti I 20 3801,39 Xe I 30 3785,97 FII 3 
3801,093 Til 3 3785,951 Fe I 6 
3801,09 FII 3 3785,49 Cui 5 
3800,99 Xe II 15 3785,424 Csii 20 3800,5437 Krl 30 3785,01 Oil 0 3800,502 CuI 30 3784,862 He I 2 
3800,42 Ar IV 3783,92 Ne 1 
3800,25 Ar III 6 3783,23 Xe II 10 
3800,14 KII 6 3783,19 KII 6 3800,02 Ne II 5 3783,13 Kr II 500 3799,88 CuI 10 3782,31 Ne 1 3799,5498 Fe I 50 3781,63 FII 2 3799,381 Ar II 10 3781 ,3570 Ar I 300 3798,80 Clll 50 
3798,5134 Fe I 40 3781,23 Cl II 30 
3798,46 FII 3 3780,98 Xe III 300 
3798,276 Ti I 6 3780,841 Ar II 25 

3780,70. Xe II 1 3797,908 Cs 4 3780,045 CuI 5 3797 ,900 H 20 
3797 ,832 Cu II 5 3779,446 Fe I 4 
3797,517 Fe I 12 3779,35 CIIII 5 
3797,245 CuI 8 3779,23 NIII 
3796,899 Ti II 2 3779,067 CuI 2 
3796,8839 Krl 20 3778,78 Xe II 1 
3796,866 D 20 
3796,599 Ar II 8 3778,09 Kr II 500 
3796,522 T 20 3717,60 on 4 
3796,30 Xe I 40 3777,529 Ar II 2 
3796,114 Siiii 25 3777 ,52 Ar IV 

3795,95 Xe I 3 3777,16 Ne II 8 
3795,903 Til 7 3776,4553 Fe I 6 
3795,37 Ar III 20 3776,30 Xe III 40 
3795,0045 Fe I 60 3776,20 Cl II 4 
3794,72 Li I 10 3776,062 Ti II 6 
3794,60 FII 2 3775,49 Xe II 1 
3794,48 OII 3 3775,4408 Arl 10 3794,340 Fe I 8 3774,8266 Fe I 5 
3793,75 Cl II 25 3774,650 Ti II 3 
3793,68 CI 2 3774,522 Ar II 4 
3793,226 Ar II 1 3774,38 0 IV 
3792,87 NIII 1 
3792,70 Kr III 15 3774,25 Cl II 25 

3774,00 om 6 
3792,40 FII 4 3773,68 Cl II 20 
3792,12 FII 1 3773,4241 Kri 50 
3791,67 Xe III 12 3773,151 Si IV 6 
3791 ,41 Siiii 20 
3791 ,26 OIII 6 3772,53 Xe III 20 

3771,904 CuI 100 
3790,96 Ne II 3 3771,652 Ti I 25 
3790,0943 Fe I 12 3771,64 Ne 1 
3789,293 Ti'I 8 3771,45 NIII 2 
3787 ,8825 Fe I 50 
3787 ,32 Xe II 3 3771 ,34 Kr II 30 

3771,08 NIII 7 
3786,6781 Fe I 8 3770,632 H 15 
3786,383 Ar II 12 3770,516 Ar II 10 
3786,29 Ne 2 3770,37 NIII 
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3770,3698 Arl 400 3757 ,05 CI 3 
3770,12 Xe II 3 3756,92 Cl II 2 
3769,69 Kr III 2 3756,87 Xe II 10 3769,654 Ne I 5 3756,671 Ar II 4 3769,606 D 15 3756,62 KII 3 
3769,449 Ne I 7 3756,52 CI 2 
3769,264 T 15 3756,107 He I 1 
3769,13 Clii 20 3755,82 0 IV 3768,784 He I 2 3755,668 Ca II 2 3768,13 Clii J8 3755,12 CI 1 
3768,05 Cll 3754,67 om 7 
3768,047 Ne I 5 3754,62 NIII 6 
3767 ,57 Cl II 30 3754,24 Krii 80 3767 ,36 KII 6 3754,215 Ne I 50 3767 ,1939 Fe I 80 3754,052 Ar II 6 
3766,445 Til 3 3753,83 Ne II 5 
3766,29 Ne II 8 3753,623 Ti I 25 
3766,118 Ar II 11 3753,6134 Fe I 8 3766,043 Til 20 3753,521 Ar II 9 3765,88 Krll 2 3753,519 CuI 8 
3765,85 Xe III 10 3753,367 Ca I 1 
3765,819 Ne I 5 3753,3 FII 0 
3765,5414 Fe I 20 

3753,10 Alii 3765,269 Ar II 20 1 
3764,837 CuI 5 3752,860 Ti I 80 

3752,65 NIII 3 
3764,42 ClJII 2 3752,36 FII 2 
3763,96 CI 0 3751,402 Cs II 4 3763,7910 Fe I 100 
3763,504 Ar II 12 ~751 ,330 Ar II 1 
3763,37 Xe II 15 3751 ,26 Ne II 5 
3763,111 Ar II 2 3751 ,047 Ar II 2 
3762,63 on 5 ~750,79 Ar IV 
3762,62 NIII 3750,485 Ar II 5 
3762,435 SiiV 8 3750,349 Ca I 1 
3762,26 Xe II 10 3750,154 H 10 
3762,25 CI 2 3750,00 Cl II 30 
3762,05 Xe II 3 3749,49 Oil 9 
3761 ,866 Ti II 15 3749,4875 Fe I 200 
3761 ,72 Ca I 0 3748,81 Cliii 8 3761,62 Ca III 6 
3761,6 ov 3748,492 Fe I 7 

3748,489 Fe II 8 3761,320 Ti II 200 3748,46 Cl II 15 
3760,5335 Fe I 6 3748,374 Ca I 1 
3760,052 Fe I 8 
3759,87 om 9 3748,2639 Fe I 60 
3759,492 CuI 60 3748,207 Cu II 3 

3759,460 Fe II 6 3748,101 Til 6 
3748,010 Ti II 10 3759,291 Ti II 200 3747,54 N IV 6 3759,10 Cliii 3 

3758,93 Kr II 6 3747,1 ov 
3758,45 0 IV 0 3746,929 Fe I 6 

3758,386 Ca II 3 
3746,915 Ar II 5 
3746,452 Ar II 6 

3758,296 CuI 5 3745,9013 Fe I 40 
3758,2350 Fe I 150 
3757 ,84 CI 1 3745,83 NIII 4 
3757 ,684 Ti II 30 3745,72 Xe III 25 
3757,66 NIII 3745,69 Xel 4 
3757 ,60 NIII 3745,562~ Fe I 100 
3757,21 OIII !) 3745,38 Xel 10 
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3745,356 CuI 20 3732,61 Krll 15 
3744,80 Kr II 150 3732,539 Cs II 4 
3744,73 0 IV 0 3732,399 Fe I 10 
3744,66 Ne II 4 3732,35 CI 2 
3744,42 KII 5 3732,13 om 1 
3744,274 Ar II 1 3731,950 Alii 1 
3743,7653 Ar I 100 3731,67 Kr II 2 
3743,468 Fe I 6 3731,18 Xe II 20 
3743,3640 Fe I 20 3729,980 Cs 4 
3743,363 CuI 3 3729,806 Ti I 50 
3742,85 CI 1 3729,70 OIII 1 

3729,34 on 2 3742,22 Xei 1 3729,310 Ar II 30 3741 ,70 Cliii 3 3729,03 CI 1 
3741,69 Kr II 200 
3741 ,69 on 0 3729,03 0 IV 3 

3741,633 Ti II 50 
3728,82 om 1 
3728,49 om 0 3741,44 CI 2 3728,04 Kr II 7 3741,242 CuI 450 3727,6211 Fe I 50 

3741,059 Ti I 60 3727 ,33 on 8 
3740,79 CI 0 3727 ,08 Ne II 9 
3740,73 Kr II 6 3726,925 Fe I 6 
3740,60 Ne 1 3726,4 ov 
3739,92 on 6 3726,32 Kr III 5 
3739,60 FII 4 3725,81 0 IV 2 
3739,375 Ca II 1 3725,74 Cllll 3 

3725,46 Cliii 1 
3739,13 KII 5 3725,30 om 3 
3738,901 Til 5 3725.155 Til 20 
3738,76 Clll 4 3724 9 Cs 4 
3738,637 Cu II 3 3724:570 Til 20 
3738,3078 Fe I 10 3724,521 Ar II 8 
3738,003 Alii 3 3724,3796 Fe I 8 
3737 ,893 Ar II 15 3722,568 Ti I 15 
3737 ,20 Xe II 5 3722,5642 Fe I 50 
3737,19 CI 0 3722 0 IV 2 
3737 ,1333 Fe I 150 3721,95 om 1 
3736,901 Ca II 18 3721,940 H 6 
3736,78 0 IV 4 3721 ,86 Ne II 2 
3735,94 on 3 3721 ,666 CuI 8 
3735,78 CI 1 3721,632 Ti II 15 3735,78 Kr II 40 3721,35 Kr II 150 
3735,495 Ar II 6 3721,34 KII 5 
3735,330 Fe I 6 3720,86 0111 3 
3734,94 Ne II 7 3720,80 Xe II 40 
3734,8659 Fe I 300 
3734,80 OIII 1 3720,771 CuI 150 

3720,45 Cliii 8 
3734,567 AlII 1 3720,428 Ar II 9 
3734,51 CI 0 3719,9367 Fe I 250 
3734,370 H 8 3718,7 Li I 5 
3734,337 Cs II 10 
3734,180 CuI 200 3718,63 Krll 200 

3718,208 Ar II 12 
3734 0 IV 3 3718,02 Krll 300 
3733,910 Alii 2 3717,94 Clll Hi 
3733,767 Til 4 3717,5 ov 
3733,73 Cl II 10 3717,393 Til 20 
3733,3191 Fe I 40 

3717,20 Xe II 20 
3733,010 He I 3 3717,174 Ar II 10 
3732,92 Kr II 6 3716,60 KII 5 
3732,865 He I 10 3716,448 Fe I 12 
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3716,15 Krii 4 3702,75 om 5 
3715,69 Xe II 2 3702,74 Xe I 2 
3715,08 om 6 3702,291 Til 10 3715,04 Kr II 12 3702,2 ov 3714,737 Ar II 6 3702,086 Al III 10 
3714,03 om 2 3702.005 Ar II 2 
3714,43 N IV 3701,81 Ne II 4 
3713,19 AriV 3701,2247 Ne I 40 3713,103 Al III 15 3701,090 Fe I 20 3713,084 Ne II 10 3701,070 CuI 5 
3713,019 Ar II 2 3700,536 CuI 250 
3712,75 on 7 3699.98 Kriii 2 
3712,733 FI 0,8 3699,475 Cs 10 
3712,48 om 2 3699,20 Cs II 10 
3712,48 Kr II 1 3699.097 CuI 10 
3712,04 CI 1 3699 0 ov 
3712,009 CuI 30 3698',70 om 5 
3711 ,974 H 5 3698,183 Til 3 
3711,64 Xe II 20 3698,0452 Krl 6 
3711,27 Krll 1 3697 ,154 H 3 

3711 ,074 Na II 6 3697 ,09 Ne II 2 
3696,82 Xel 4 3710,774 Cs 4 3696,69 Kr III 5 3710,365 FII 4 

3709,963 Til 20 3696,5082 Ar I 20 
3709,918 Ar II 6 3695,37 om 4 
3709,64 Ne II 7 3695,358 CuI 8 
3709,52 om 2 3695,054 Fe I 8 
3709,2484 Fe I 75 
3708,625 Ti I 4 3694,643 Ar II 2 
3708,15 Xe III 4 3694,445 Til 10 
3707 ,9216 Fe I 8 3694,355 Ca II 1 
3707 ,823 Fe I 20 3694,197 Ne II 10 
3707 ,549 Til 10 3694,15 Cl I 

3707 ,34 Cliii 6 3694,15 N IV 

3707 ,24 om 6 3694,108 Ca II 4 
3707,12 CuI 4 3694,010 Fe I 20 
3707 ,049 Fe I 8 3693,49 Xel 40 
3706,937 Ar II 5 3692,5 Ar IV 
3706,63 FII 0,5 3692,44 01 7 
3706,219 Till 20 3692,126 Ar II 1 3706,026 Ca II 17 3691,88 Clll 5 
3705,93 FI 1,5 3691,859 F I 2 
3705,5674 Fe I 100 3691,84 Xe II 1 
3705,56 CI 1 
3705,54 Cl II 2 3691,58 Cl I 
3705,45 Clm 6 3691,557 H 2 

3690,8960 Ar I 300 
:no5,148 He I 3 3690,74 Xe II 1 
3705,005 He I 30 3690,65 Krll 30 
3704,73 om 3 
3704,51 FII 8 3690,65 Kr III 30 
3704,4635 Fe I 10 3690,2 ov 

3690,018 FI 4 
3704,295 Til 15 3689,95 NIV 
3703,855 H 4 3689,916 Ti I 15 
3703,71 em 4 3689,6 CIV 2 
3703,550 Ar II 1 3689,463 Fe I 12 
3703,37 om 5 

3689,40 FI 1 
3703,3 ov 3688,80 Xel 1 
3703,217 AlII 4 3688,44 Cl II 15 
3703,03 CI I 3688,10 Cl III 2 
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3687 ,88 NI 2 3673,83 Cl II 18 
3687,708 CuI 40 3673,761 H 
3687,64 Cs II 4 3673,448 Ca I 1 3687 ,4589 Fe I 40 3673,266 Ar II 5 3687 ,438 CuI 400 3672,85 FI 2,5 
3687 ,354 Til 5 3672,57 Xe II 20 
3686,833 H 3671 ,953 CuI 100 
3686,555 Cu II 100 3671,672 Ti I 20 3686,15 Kr II 80 3671,478 H 3686,003 Fe I 15 3671 ,14 Kr III 1 
3685,90 Xe I 40 3671,005 Ar II 4 
3685,7351 Ne I 100 3670,6693 Ar I 300 
3685,192 Ti II 250 3670,4 Li I 3 3684,930 CuI 200 3670,28 Cliii 7 3684,672 CuI 450 3670,23 Kr III 4 
3684,1102 Fe I 15 3670,071 Fe I 3 
3684,1 Liii 3 3670,028 Fe I 3 
3683,696 Ca II 3 3669,91 Xe I 10 3683,39 Cliii 5 3669,605 Ar II 9 3683,0562 Fe I 10 3669,5229 Fe I 10 
3682,810 H 3669,466 H 
3682,547 Ar II 7 3669,46 Cl II 2 
3682,428 Cu II 10 

3669,01 Kr II 3682,25 Siiii 2 150 
3682,2421 Nel 100 3668,965 Til 15 

3668,9 FII 0 
3682,209 Fe I 20 3668,7363 Krl 10 
3682,15 Siiii 5 3668,60 CI 1 
3682,05 Cliii 7 
3681,54 KII 6 3668,60 KII 3 
3681,402 Silll 7 3668,59 Kr II 6 
3681,10 NI 3 3668,174 FI 12 
3680,454 Cs 4 3668,03 Clll 20 
3680,37 Kr II 100 3667,757 F I 4 
3680,101 Cs II 4 
3680,064 Ar II 9 3667 ,684 H 
3679,9152 Fe I 40 3666,097 H 

3679,80 Ne II 2 
3666,01 Kr li 5 
3665,735 CuI 125 

3679,673 Till 3 II 3665,3259 Krl 80 
3679,67 FII 5 

II 

3679,58 Kri 100 3664,679 H 
3679,355 H 3664 ;112 Ne II 9 
3679,31 Xei 4 

II 
3664,08 CuI 5 

3678,8620 Fe I 3 3663,93 Xe II 5 
3678,66 Kr II 7 II 3663,76 Ar I ;; 
3678,274 Ar II 10 I 3663,44 Kr II 20 
3678,240 Ca I 3 3663,406 H 

I 
3662,366 Siiii 2 

3677 ,6309 Fe I 12 3662,258 H 
3677 ,5/1 Xei 2 3662,237 Till 40 
a676,878 CuI 50 !i 3676,731 Siiii 3 

II 

3661,793 F I 3 
3676,63 Xe III 50 :~661 ,70 Xe II 20 

3661,48 Cllll 1 
3676,365 H 3661,391 Cs 6 
3676,3135 Fe I 6 3661.221 H 
3676,05 KII 3 366t ;oo Kr II l:i 
3675,307 Ca I 2 
3675,2367 Ar I 300 3660,631 Til l:! 

3660,439 Ar II JU 
3674,23 Kr III 4 ;~660 ,:!7 I H 
3674,0!'> Ar I 2 3659,9a Ne II :1 
3674,04 Xe II :l 3659,84 Cl II 18 
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3659,765 Till 60 3646,84 om 2 
3659,5305 Ar I 100 3646,198 Til 12 
3659,521 Fe I 8 3645,825 Fe I 6 
3659,353 CuI 125 3645,232 CuI 250 
3658,44 Xe II 6 3645,20 OIII 1 

3658,38 Clll 20 3645,123 Siiii 6 
3658,3 Aliii 1 3644,990 Ca I 2 
3658,097 Til 20 3644,91 Xe II 5 
3657,7,4 Xe II 5 3644,86 Ne II 4 
3657,218 Ar II 2 3644,765 Ca I 15 
3657,187 FI 3 3644,43 Xe II 5 
3656,95 Cliii 7 3644,410 Ca I 40 
3656,785 CuI 125 3644,14 Xe III 5 
3656,50 FII 0,5 3643,89 Ne II 5 
3656,051 Ar II 10 3643,632 CuI 5 
3655,859 Cui 600 3643,1169 Arl 100 
3655,77 Kr III 1 3642,798 FII 7 
3655,73 Cs 4 3642,675 Til 80 
3655,281 Ar II 12 3641,985 FII 8 
3655,112 Siiii 4 3641,693 CuI 50 
3655,00 AlII 8 3641,40 Cs 4 
3654,979 Alii 4 3641,34 Kr III 30 
3654,63 Xe III 20 3641,332 Cs 5 
3654,592 Ti I 15 3641,330 Ti II 100 
3654,243 CuI 200 3641 ,011 FII 3 
3653,97 Kr II 250 3641,00 Xe III 15 
3653,497 Til 100 3640,891 FII 9 
3653,12 Xe III 3 3640,3918 Fe I 15 
3653,00 om 1 3639,830 Ar II 12 
3652,982 FI 1 ,5 
3652,82 CI 0 3639,445 Siiii 5 

3652,34 CuI 100 
3639,19 Clll 18 
3638,898 Siiii 3 

36~2,130 He I 2 3638,70 om 3 
3651,990 He I 7 3638,524 Siiii 2 
3651,721 Siiii 2 
3651,4699 Fe I 20 3638,2998 Fe I 12 
3651,174 FI 2 3637 ,966 Ti I 10 

3651,090 Alii 4 3637,943 Siiii 2 
3651,073 Cs II 4 3637 ,93 Kr II 4 
3651,064 Alii 6 3637.48 Kr II 20 
3651,02 Kr II 25 3637 ,031 Ar JI 10 

3637 ,00 KII 3 
3650,891 Ar II 7 3636,03 Xe III 3 
.3650,855 CuI 5 3635,916 CuI 250 
3650,70 OIII 0 3635,636 Ar II 3 
3650,19 N I 5 
3650,13 Cl II 30 3635,462 Til 80 

3635,202 Ti I 8 
3649,8330 Ar I 800 3634,814 Ar II 7 
3649,5090 Fe I 12 3634,75 Cs 6 
3649,221 Alii 1 3634,48 Xe II 1 
3649,20 om 00 3634,4605 Ari 300 
3649,182 Alii 1 ,5 3634,42 Kr II 3 
3648,981 KI 4 3634,369 He I 2 
3648,841 KI 3 3634,334 Fe I 6 

3648,62 CI 0 3634,232 He I 15 
3648,61 Kr II 40 3633,6643 Ne I 100 
3648,383 CuI 125 3633,54 Kr II 3 

3633,458 Ti I 5 
3648,07 Cl II 10 3633,06 Xe I 6 
3647 ,95 KII 2 3632,75 Ne II 2 
3647,8439 Fe I '100 3632 6837 Arl 300 
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3632,558 CuI 50 3617,788 Fe I 12 
3632,5 Kr III 1 3617,295 Cs I 60 
3632,4896 Kri 4 3615,858 Nil 2 3632,308 CuI 5 3615,82 Kr III 20 3632,14 Xe III 20 3615,583 Mgii 3 
3631 ,87 Kr II 200 3615,4755 Kri 20 
3631,4646 Fe I 125 3615,09 Clii 10 
3631,266 Na II 8 3614,989 Cs 4 3631 ,096 Fe I 7 3614,873 Fe II 5 3630,974 Ca I 15 3614,218 CuI 200 
3630,776 FI 1 ,5 3613,781 Mgll 4 
3630,748 Ca I 30 3613,761 CuI 600 
3630,620 Cs II 2 3613,643 He I 30 3629,963 F I 4 3613,06 Xei 8 3629,771 CuI 10 3612,85 Cliii 8 
3628,57 Xe III 3 3612,37 Xe II 20 
3628,1570 Krl 10 36'12,352 Aliii 15 
3628,06 Ne II 4 3612,35 Ne II 3 3627 ,63 Mgi 4 3612,074 Fe I 8 3627 ,32 CuI 125 3611,812 Ar II 5 
3626,91 Kri 2 3611,52 Xe II 1 
3626,42 KII 4 3611,459 Cs I 200 
3626,085 Til 4 
3625,61 CI 0 3611,365 Ar II 1 
3625,148 Fe I 6 3611,06 Kr III 5 
3624,890 Fe II 5 3610,809 CuI 200 
3624,826 Ti II 70 3610,32 Xel 15 
3624,56 Cs 4 3610,162 Fe I 20 
3624,236 CuI 100 3610,154 Til 12 
3624,111 Ca I 20 3610,07 Cl II 12 
3624,05 Xe III 600 3609,808 F I 1 ,5 
3623,84 Krl 1 3609,75 Cl II 4 
3623,79 Cl II 9 3609,625 CIII 6 
3()23,61 Krll 30 3609,56 CI 0 
3623,444 Ar II 2 3609,44 Xe III 20 
3623,1878 Fe I 8 3609,295 CuI 200 
3623,13 Xe III 40 3609,1787 Ne I 50 
3622,691 Cs 6 3609,097 Nil 4 
3622,69 Cliii 7 3609,063 CIII 5 
3622,538 Siiii 8 3608,89 FII 3 3622,53 Krl 1 3608,88 KII 5 
3622,140 Ar II 12 3608,8609 Fe I 100 
3622,005 Fe I 12 3608,81 CIII 3 
3622 0 VI 3608,70 CI 1 
3621 ,98 Xe II 3 3608.285 Cs 10 
3621 ,4640 Fe I 15 3607,94 CI 0 

3621,273 Fe II 6 
3607 ,88 Kr II 100 
3607,41 Xe II 8 3621 ,245 CuI 600 3607 ,401 Ar II 2 3621,012 Ar II 3 3607 ,32 FII 3 3620,807 Ar II 3 

3620,789 Fl 1 3607 ,01 Xe III 40 
3606,80 FII 4 

3620,352 CuI 225 3606,786 Til 4 
3619,581 Siiii 3 3606,6821 Fe I 20 
3618,90 Xe III 4 3606,5224 Ar I 1000 
3618,88 Cl II 15 
3618,7694 Fe I 125 3605,883 Ar II 12 

3605,61 Cl II 7 
3618,549 Cs II 2 3605,535 Cs 4 
3618,49 KII 6 3605,458 Fe I 15 
3618,161 Cs 6 3605,39 Cl II 5 
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3604,92 Cl II 3 3593,418 Ar I 
3601! ,83 Xe II 3 3593,22 KII 2 
;~604 ,51 el II 15 3593,093 Till 2 3604,401 F I 2 
3604,284 Til 8 3592,80 Xei 2 

3592,48 es 4 
3603,96 Kr III 2 3592,00 Xe III 5 
3603,95 e I 0 3591 ,67 Xe I 1 
3603,905 Ar II 4 3590,862 en 8 3603,88 Fe III 9 
3603,72 Cl II 10 3590,63 FII 7 

3590,47 Ne II 2 
3603,72 FII 6 3590,465 Silll 20 
3603,53 CI 2 3589,88 Xe II 1 
3603,462 Ar II 4 3589,657 en 9 3603,44 CI 1 
3603,2068 Fe I 10 3589,65 Kr II 70 

3589,345 FII 6 
3602,852 es 8 3589,1063 Fe I 8 
3602,85 FII 8 3588,97 Ari 2 
3602,227 Cu II 2 3588,915 ell 5 
3602,12 Krll 2 
3602,10 Cllll 9 3588,63 Xe II 6 

3588,448 Ar II 30 
3602,032 eu I 1400 3588,11 Ar I 3 
3601,916 Allll 1 3587 ,980 FII 5 
3601 ,89 Xe III 6 
3601,623 Al III 20 3587,78 e111 12 
3601,512 Ar II 4 3587 ,657 CII 6 

3587 ,441 Alii 7 
3601 ,47 ei 0 3587 ,42 FII 3 
3601 ,403 FII 7 3587 ,405 He I 2 
3600,94 Fe III 10 
3600,73 es 10 3587 ,327 Alii 2 
3600,42 el II 5 :3587 ,270 He I 10 

3600,219 Ar II 3 3587,176 Alii 1 

3600,1694 Ne I 100 3587 ,13 FII 3 

3599,90 Krii 40 3587 ,130 Ti II 12 

3599,7116 Ari 20 3587 ,057 Alii 8 
3599,448 He I 2 3587 ,02 Xel 4 
3599,3111 He I 5 3586,9861 Fe I 30 
3599,21 Kr II 25 3586,908 Alii 3,5 
3599,132 eu I 1400 3586,692 Alii 2 
3598,97 es 4 3586,60 KII 2 
3598,714 Til 15 3586,546 Alii 9 
3598,704 FII 7 3586,25 Kr II 12 
3598,04 Kr III 1 3586 ,114 Fe I 10 
3598.011 eu I 10 3586,04 Fe III 9 
3597 ,73 es 6 
3597 ,50 Alii 2 3585,809 en 3 

3585,7068 Fe I 20 
3597,430 es 10 3585,3206 Fe I 30 
3596,86 Kr II 2 3584,977 eii 7 
3596,048 Ti II 60 3584,6627 Fe I 8 
3595,917 FII 5 

3583,64 80 3595,82 Cl II 8 Xe III 

0 
3582,6971 Arl 30 

3595 ,46 ei 3582,48 Kr III 5 
3595,14 CI 0 3582,362 Ar II 20 
3594,636 Fe I 3 3581,763 eii 3 
3594,18 Ne II 4 
3594,103 FI 6 3581 ,608 Ar II 18 
3594,023 CuI 30 3581,3 es 4 
3593,640 Ne I 300 3581 ,195 Fe I 250 
3593,597 Nil 5 3580,050 Siiii 3 
3593,5263 Ne I 500 3579,95 Krill 2 
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3579,69 Xe III 100 3562,09 Kr III 2 
3578,357 Ar II 5 3561,75 Xe II 1 
3578,25 Ti I 3 3561,575 Ti II 3 3577 ,60 Kr Il 4 
3577,23 FII 2 3561,38 Xe III 40 

3561,23 Ne II 4 
3576,611 AI· II 25 3561 ,031 Ar II 20 
3576,570 Csll 2 3560,68 Cllll 8 
3576,44 Ti IV 4 3560,42 0 IV 1 3576,00 Clll 15 
3575,761 Ar II 1 3559,68 Cs II 10 

3559,508 Ar II 25 
3574,92 FII 3 3558,5170 Fe I 30 
3574,64 Ne II 5 3558,51 Til 6 
3574,346 FI '1 ,5 3557 ,84 Ne II 4 3574,245 Til 8 
3574,23 NeH 0 3556,90 OIII 1 

3556,906 Ar II 7 
3573,737 Ti II 20 3556,883 Fe I 6 
3573,69 Cllll 2 3556,0076 Ar I 100 
3573,24 Cs 4 3555,92 Xe I 1 3572,68 Kr II 15 
3572,2960 Ar I 300 3555,54 Kr II 8 

3554,929 Fe I 40 
3571,996 Fe I 6 3554,547 He I 1 
3571,68 FII 3 3554,415 He I 7 
3571 ,26 Ne II 4 
3570,746 Ar II 1 3554,39 Ne II 1 
3570,258 Fe I 20 3554,3056 Ar I 300 

Fer 100 
3554,04 Xe I 10 

3570,0996 3553,741 Fe I 6 
3569,940 Ar II 3 3553,58 Ar I 15 
3569,68 Kr II 2 
3569,673 Siiii 8 3553,49 Kr II 20 
3569,47 FII 2 3553,366 Mg II 8 

3569,28 Cs 4 3553,35 Cliii 1 

3568,53 Ne II 6 3552,13 Xe III 50 

3568,04 Clii 20 3552,00 Alii 1 

3567,72 Kr III 15 3551,52 Ne II I 
3567 ,6562 Ar I 300 3550,030 Ar II 5 

3567 0 IV 2 3549,86 Xel 10 
3566,131 CuI 5 3549,516 Mg II 7 
3566,11 Cs II 2 3549,44 Krl 1 
3566,00 Ti II 6 3549,42 KrUI 20 
3565,84 Ne II lj. 

3548,742 Cu II 3 
3565,3807 Fe I 60 3548,71 Krll 6 
3565,326 Ti II 3 3548,69 Xe II 2 
3565,111 Cs Il 10 3548,519 Ar II 15 
3565,033 Ar II 12 
3564,33 Ar Il 7 3548,5 FII 0,5 

3547 ,029 Til 15 
3564,30 Xe II 20 3546,6 FII 0 
3564,2955 Ar II too 3546,46 Krl 3 
3564,23 Kr III 100 3546,433 Cu 1 15 
3563,87 FII 0 
3563,80 Xe I 3 3546,29 Xe II j 

3546,22 Ne II ·1 
3563,36 0 IV 2 3546,06 FII 1 
3563,2864 Ar I 100 3545,842 Ar II 18 
3563,11 Silll 2 3545,62 NI 2 
3562,979 He I 4 
3562,9551 Ne I '15 3545,597 Ar II 18 

3545,5 FII 0,5 
3562,50 Xe II 1 3544,963 CuI 125 
3562,194 Ar II 7 3544,54 Kr II 30 
3562,15 KII 4 3544,392 FII 3 
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3544,14 Kr II 30 3526,13 Clll 30 
3543,149 Ar II 7 3525,939 Siiii 9 
3542,90 Ne II 7 3525,161 Ti I 3 3542,51 Ti I 3 3524,78 Kr III 5 3542,33 Xe III 50 3524,231 CuI 1250 
3542,28 Ne II 2 3522,883 FII 6 
3542,078 Fe I 15 3522,83 Xe III 80 
3541,937 FII 8 3522,72 Ne II 1 3541,765 FII 9 3522,6747 Kri 15 3541,45 Cs 4 3522,14 CIII 40 
3541,44 Ti IV 3 3521,977 Ar II 4 
3541,086 Fe I 15 3521,555 Ar II 1 
3540,9538, Kr I 5 3521,263 Arii 12 3540,118 Fe I 3 3521,2630 Fe I 25 3539,96 Xe III 20 3521,11 Kr III 4 
3539,94 Ne II 0,5 3520,9 0 IV 
3539,5416 Krl 5 3520,4714 Nel 1000 
3539,45 FII 1 3520,253 Ti II 20 3538,813 Mgii 8 3520,031 CuI 500 3538,474 FII 3 3519,996 Ar II 15 
3538,08 Xe II 2 3518,31 CI 0 
3537 ,99 Ne II 3 3518,15 Cs 6 
3537,75 Ca III 7 
3537 ,35 Xel 1 3517,90 Xei 2 
3537,20 Kr III 2 3517,894 Ar II 6 

3536,838 FII 7 
3517,37 Krll 5 
3517,317 He I 2 3536,809 He I 3 3517,039 CuI 100 3536,61 Xei 1 

3536,557 Fe I 15 3516,92 on 0 
3535,408 Ti II 40 3516,838 Til 3 
3535,35 Kr II 50 3516,03 Cs 4 

3515,602 Mgl 4 3535,319 Ar II 18 3515,1900 Ne I 200 3535,162 FII 4 
3534,972 Mg II 7 3514,80 CI 2 3534,61 Xe II 1 3514,58 Xe II 8 
3533,97 on 00 3514,55 Kr III 15 
3533,868 Ti II 2 3514,388 Ar II 20 
3533,746 CuI 500 3514,18 Ar III 6 
3533,48 Xei 2 3514,022 Cs 6 3533,364 Cs 6 3513,88 Kill 5 
3533,202 Fe I 10 .'3513,8196 Fe I 30 
3533,043 Na II 10 3513,69 Cl II 12 
3532,65 Nl 4 3513,22 Cl II 35 
3532,233 Ar II 1 
3531,376 Cs II 4 3512,512 He I 4 

3512,121 CuI 650 
3531,178 Ar II 2 3511,985 CuI 10 
3530,75 KII 7 3511 ,8963 Krl 4 
3530,491 He I 5 3511,835 CuI 50 
3530,383 CuI 2000 
3530,21 Xe II 3 3511,69 Ar III 5 

3511,626 Til 3 
3530,03 CIIII 9 3511,12 Ar III 8 
3529,820 Fe I 6 3510.840 Ti II 60 
3529,53 KII 3 3510;7207 Ne I 50 
3528,51 KII 1 
3527 ,797 Fe I 4 3509,844 Ti II 3 

3509,783 Ar II 10 
3527 ,482 CuI 500 3509.39 Cl II 40 
3527 ,42 Kr II 3 3509,33 Ar III 5 
3526,1676 Fe I 15 3509 0 VI 
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3508,94 Cl II 12 3497 ,89 Xe III 4 
3508,88 Xe II 20 3497 ,8420 Fe I 40 
3508,42 Xel 2 3497,45 Kr II 3 3507 ,84 Krl 3 3497,13 Kr III 10 3507 ,42 Kr III 200 3497 ,108 Fe I 10 
3507 ,407 CuI 5 3497 ,10 Ar III 4 
3506,74 Xe I 5 3496,86 Xe I 1 
3506,66 Krl 3 3496,27 on 1 3506,643 Til 8 3495,9900 Kri 10 3506,56 Xell 15 3495,775 Ar II 1 
3506,4807 Ar I 30 3495,754 Ti I 6 
3506,02 on 0 3495,44 on 0 
3505,763 FII 4 3495,2879 Fe I 8 3505,614 FII 15 3495,'156 Ca II 1 3505,508 FII 6 3494,672 Fe II 5 
3505,44 Cl II 12 3494,66 on 00 
3504,890 Till 80 3493,57 Kr II 2 
3504,85 Cs 4 3493,474 Fe II 10 3504,25 Xe II 1 
3503,8981 Kr I 15 3493,280 Til 4 

3493,2747 Ar I 20 
3503,67 Cs 4 3493,215 FII 5 
3503,61 Ne II 5 3493,04 Kr II 8 
3503,58 Ar III 15 
3503,25 Kr II 50 3492,80 Kr III 8 
3503,15 Xe II 15 3492,39 Till 3 

3492,24 0 IV 0 
3503,095 FII 12 3491 ,538 Ar II 25 
3502,954 FII 8 3491,243 Ar II 20 
3502,859 FII 4 
3502,70 Ar III 6 3491 ,053 Ti II 10 
3502,5537 Krl 20 3490,884 Ar II 8 
3502,379 He I 2 3490,685 He I 2 
3502,2 0 IV 3490,5749 Fe I 100 
3501,77 Xe II 20 3490,50 Arl 3 
3501 ,76 Fe III 8 3489,84 0 IV 1 
3501 ,67 on 00 3489,739 Till 2 
3501,562 FII 5 3488,858 CuI 100 
3501 ,529 CuI 3 3488,65 Kr II 30 
3501 ,487 FII 3 3488,59 Kr III 100 
3501,416 FII 10 3488,188 Ar II 1 3501,251 CuI 5 3488,18 Oil 0 
3501 ,2154 Ne I 200 3487 ,723 He I 2 
3500,58 Ar III 5 3487 ,598 Ca I 12 
3500,5 on 00 3487 ,566 CuI 60 
3500,36 Xe II 30 

Kr II 3500,340 Till 2 3487 ,49 7 
3487 ,318 Ar II 3 

3500,324 CuI 50 3486 ,911 Siiii 15 
3500,28 Fe III 7 3485,689 Til 6 
3499,67 Ar III 12 3485,3418 Fe I 7 
3499,59 Fe III 7 
3499,481 Ar II 7 3485,23 Xe II 1 

3485,08 Kr III 1 
3499,099 Ti I 8 3484,96 N IV 13 
3498,938 CuI 3 3484,12 Ar III 3 
3498,92 Kr II 2 3483,80 Till 4 
3498,645 He I 3 
3498,50 Kr II 4 3483,761 CuI 1250 

3483,17 Ar I 14 
3498,31 Ar III 6 3482,99 N IV 5 
3498,0632 Ne I 100 3482,628 AlI 5 
3498,063 CuI 125 3482,21 Xe II 2 
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3481,96 Ne II 6 3470,81 on 8 
3481,675 Til 3 3470,42 on 5 
3481,614 CuI 5 3470,264 Ar II 4 3481 ,136 Til 3 3470,05 Krll 30 3481,11 KII 6 3469,81 Cs 4 
3481,11 Kill 6 3469,81 Xel 4 
3480,75 Ne II 2 3468,680 Fe II 8 
3480,55 Ar III 20 3468,476 Ca I 4 3480,525 Til 12 
3480,511 Ar II 9 3468,32 Kill 6 

3468,19 Xe III 40 
3480,063 Cs I 50 3467 ,260 Til 6 
3479,82 Clll 30 3467 ,20 Xe III 25 
3479,806 AlI 5 3466,90 OIII 0 3479,53 Ne II 1 
3479,25 Cs 4 3466,5781 Ne I 200 

3466,343 Ar II 8 
3479,11 Xe III 1 3466,24 CuI 25 
3479,00 Kr II 3 3466,15 om 2 
3478,957 He I 2 3465,8621. Fe I 60 3478,918 Tj I 6 
3478,71 N IV 15 3465,787 Ar II 4 

3465,562 Ti II 3 
3478,236 Ar II 6 3465,41 Krii 6 
3477 ,89 Kr II 5 3465,401 CuI 50 
3477 ,69 Ne II 3 
3477 ,181 Ti II 15 3465,20 Cs 4 
3476,814 Cs I 100 3465,15 Arl 2 

20 
3464,3385 Ne I 100 

3476,749 Ar II 3464,17 Xe II 1 
3476,7036 Fe I 40 3464,132 Ar II 10 
3476,452 Ti I 3 
3476,2 FII 0 3464,08 Ar I 1 
3475,999 CuI 750 3463,499 CuI 5 
3475,973 Cs II 2 3463,425 Cs 6 

3475,68 FII 2 3463,37 N IV 6 
3475,651 Fe I 6 3462,81 Xe II 1 
3475,4511 Fe I 70 3462,494 Na II 3 
3475,31 Kr II 3 3461,871 ca. II 2 
3475,26 OIII 3461,496 Till 20 
3475,25 Ne II 1 3461,36 N IV 2 
3474,94 on 1. 3461,26 Xe II 100 
3474,800 FII 7 3461,0785 Arl 300 3474,763 Ca I 8 3460,5235 Ne I 100 
3474,65 Kr III 70 3460,13 Krl 2 
3474,578 CuI 5 3460,09 Kr II 50 
3474,55 N IV 3 3460,08 Xe II 8 
3474,23 Xe II 20 
3473,621 FII 2 3459,98 om 2 

3459,52 om 0 
3473,314 FII 5 3459,428 CuI 25 
3472,964 FII 6 3459,38 Ne II 2 
3472,61 Ar III 6 3459,185 Cs II 15 
3472,5706 Ne I 500 
3472,36 Xe I 4 3459,07 011 0 

3458,50 CI 1 
3472,141 CuI 200 3458,216 AlI 6 
3471 ,818 Hel 1 3458,020 Til 3 
3471 ,748 CuI 2 3457 ,99 OII 1 
3471 ,600 Ar II 3 

750 3471,3460 Fe I 6 3457 ,850 CuI 
3457 ,85 KII 2 

3471,32 Ar III 9 3457 ,81 Arl 3 
3471 ,02 Kr III 3 3457 ,494 Ti I 4 
3470,92 Cs 4 3457,18 Cs 4 
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3457 ,16 Ne II 4 3444,23 Xe III 6U 
3456,928 Fe II 5 3444,10 OIII 5 
3456,87 Krl 3 3443,88 Cs 4 
3456,68 Ne II 4 3443,8775 Fe I 40 
3456,661 Til 6 :~443 ,83 Xei 1 
3456,390 Till 20 ::!443,70 Ne II 2 
3455,48 Cs 4 3443,644 Til 5 
3455,12 om 5 3443,640 AI I 9 
3454,944 Ar I 20 34.43,59 N IV 3 
3454,90 Krl 1 3443,29 Krll 5 
3454,90 Olll 2 3442,86 Kr III 6 
:1454,83 Ne 1 3442,66 Xei 3 
3454,70 N IV 2 3442,58 Ar I 10 
3454,686 CuI" 200 3442,5 FII 0 
3454,25 Xe Ill 70 :1442,12 Ne II 1 
3454,1942 Ne I too 3440,9899 Fe I 75 
3454,098 Ar II 12 3440,80 Ne II 1 
3453,8 FII 0 3440,75 Xe II 4 
3453,616 Mgl 3 3440,6069 Fe I 150 
3453,46 Kr II 3 :1440,507 CuI 250 
3453,31 on 0 3440,39 om 4 
3453,10 Ne II 3 3440,37 Silll 5 
3452,657 AI I 2 
3452,657 Ca II 1 :1440,05 KII 7 
3452,470 Till 4 3439,46 Kr III 100 

3439,347 AI I 6 
3452,32 Ar I 3 3439,305 Til 8 
3452,2760 Fe I 10 3439,242 Sim 3 
3451 ,9166 Fe I 10 
:3451 ,33 om 1 3439,094 Ar II 1 
3450,94 om 4 3438,97 Ne II 2 

3450,7641 Ne I 50 3438,88 Kr II 3 

3450,36 Cs 6 :1438,04 Ar III 8 

3450,332 CuI 750 3438 0 VI 

3450,3304 Fe I 10 3437 ,73 Xe II 3 
3449,52 Ar I 2 3437 ,147 Nil 9 
3448,71 Kr III 10 3437 ,14 N I 4 
3448,281 Ar II 1 3436,57 FII 4 
3448,14 CI II 4 3436,57 Fill 4 
3448,05 om 0 :1436.543 CuI 5 
3447 ,98 Oil 1 3436,48 Xe II 1 
3447 ,7022 Ne I 200 3436 ,112 Fe II 5 
3447,590 CuI 3 :3435,78 Xe III 4 
:3447,586 He I 15 :3435,773 Ar II 1 
3447 ,375 KI 10 
3447 ,290 Ar II 1 3435,40 Til ::I 

3434,1423 Kri 8 
3447,2797 Fe I 8 3434 0 VI 
3447 ,22 OIII 1 3433,972 CuI 3 
3446,85 Kr III 8 :3433,69 FII 2 
3446,73 om 2 
3446,51 Kr II 50 3433,369 Ar II 1 

3433 0 VI 
3446,372 KI 11 3432,585 Ar II 3 
3446,34 Xe II 25 3432,49 Xe II 1 
3445,20 N IV 2 :3431 ,737 Ar II 2 
3445,1508 Fe I 20 
3444,865 AI I 6 :1431 ,7217 Krl 20 

3431 ,45 Krl 2 
3444,409 Mgl 2 3431 ,03 Kr II 8 
3444,403 Til 3 34:10,990 Ar II 3 
3444,306 Till 30 3430,60 om 4 
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3430,417 Ar II 9 3416,560 Ar II 1 
3430,4 Cs 4 3416,45 FII 4 
3430,03 Ar Ill 2 3416,021 Fe II 5 3429,91 Krii 3 3415,993 Til 5 3429,617 Ar II 7 3415,80 CuI 200 
3429,49 Cs II 3 3415,29 OIII 3 
3428,956 Til 4 3414,82 Ne II 2 
3428,916 Alii 6 3414,80 Krll 10 3428,83 Kr III 10 3414,663 FII 5 3428,76 Ne II 5 3414,462 Ar II 4 
3428,67 om 3 3414,017 CuI 5 
3428,1948 Fe I 8 3413,71 0 IV 1 
3427 ,71 Kr II 30 3413,53 Ar III 6 3427,42 OIII 3 3413,343 CuI 200 3427 ,13 KII 2 3413,20 Xe II 6 
3427 ,1213 Fe I 20 3413,1339 Fe I 15 
3426,862 Na I 6 3413,13 Ne II 7 
3426,34 Fill 2 3413,107 CuI 10 3426,27 Krl 2 3412,80 Krl 1 3426 0 VI 34'12,67 Kr II 1 
3425,57 0 IV 0 3412,04 FII 2 
3424,9433 Kri 15 3411,76 0 IV 4 
3424,43 Ar IV 
3424,2861 Fe I 10 3411,67 Til 5 
3424,25 Ar III 9 3411,66 FII 3 
3423,9120 Ne I 50 

3411 ,66 Fill 3 
341'1 ,38 Ne II 1 3423,73 Kr II 20 3411,313 Cs 10 3422,6583 Fe I 7 

3422,10 CuI 15 3410,82 FII 1,5 
3421,83 KII 4 3409,92 Clll 5 
3421 ,83 Kill 4 3409,89 Krl 2 
3421,615 Ar II 8 3409,84 on 6 
3420,82 Kill 6 3409,809 Ti II 4 
3420,73 Xe II 40 3409,75 0 IV 2 3420,61 Oil 3 3409,699 Ar II 2 
3420,41 CI 0 3409,49 Xe II 8 
3420,166 CuI 8 3409,413 Ar II 1 
3420,00 Xel 2 3409,02 FII 3 
3419,87 on 2 3408,97 Krl 2 3418,512 Fe I 10 3408,68 FII 1,5 
3418,51 Ar I 3 3408,612 Ar II 2 
3418,37 Xe I 2 3408,13 om 1 
3418,11 Cs 6 3408,127 Nil 5 
3418,007 Ne I 50 
3417,9031 Ne I 500 :{407 ,4611 Fe I 20 

3!107 ,38 on 7 
3417,8428 Fe I 12 3407 ,205 Till 3 
3417,71 Ne II 5 3406,88 Ne II 5 
3417,68 Ari 4 3406,83 FII 1 
3417,49 Ar III 7 
3417,21 FII 4 3406,8021 Fe I 6 

3406,626 Cs 10 
3417,04 Xe II 1 3406,56 FII 2 
3417,02 I<' II 6 3406,361 en 2 
3416,957 Ti II 2 3406,298 Ar II 3 
3416,87 Ne II 4 
3416,80 Ar I 5 3406,1804 Ar I 30 

3405,980 FII 4 
3416,80 FII 1 3405,97 OIV 
3416,76 KII 2 3405,89 Cl II 3 
3416,58 FII 4 3405,74 OIII 2 
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3405,16 Kr II 80 3392,89 Cliii 8 
3405,094 Til 5 3392,7812 Ar I 100 
3404,77 Ne II 4 3392,78 Ne II 5 3404,66 Cui 125 
3404,3557 Fe I 6 3392,713 Til 10 

3392,6540 Fe I 15 
3404,33 CII 1 3392,63 KII 3 
3404,24 KII 6 3392,31 Ar I 3 
3403,89 Xe III 8 3392,3058 Fe I 8 3403,66 en 1 
3403,58 0 IV 3 3392,146 CII 2 

3392,016 CuI 8 
3403,369 Ti I 4 3391 ,86 Ar IV 
3403,107 CuI 5 3391 ,85 Ar III 15 
3402,79 Krll 2 3390,682 Ti I 10 3402,422 Ti II 8 
3402,262 Fe I 5 3390,56 Ne II 2 

3390,37 0 IV 
3402,244 CuI 225 3390,29 Arl 3 
3401,62 FIII 2 3390,25 011 8 
3401,53 en 0 3389,854 Arl 20 3401,5200 Fe I 6 
3401,40 Kr I 5 3389,67 Krll 5 

3389,15 Cs 6 
3400,79 Xel 1 3388,93 Kr III 20 
3400,15 Cliii 2 3388,755 Ti II 8 
3400,162 Til 3 3388,533 Arll 10 
3400,110 Na II 2 3388,46 Ne II 6 
3400,07 Xei 2 3388,365 Arl 20 
3399,983 Cs I 30 3388,134 Fe II 12 
3399,71 om 2 3388,07 CuI 8 
3399,37 Xe II 1 3388,05 Xe II 2 
3399,3356 Fe I 15 3387 ,834 Ti II 50 
3399,29 FII 3 3387,600 Arl 20 
3398,78 FII 1 3387 ,60 Cliii 6 
3398,634 Ti I 8 3387,11 Krii 7 

3397 ,969 Cs I 60 3386,30 Xe II 2 
3397 ,920 Arl 20 3386,24 Ne II 2 
3397,900 Arll 5 3386,22 Cliii 5 
3397,90 Ne II 1 3385,944 Til 40 
3397 ,608 Ar II 1 3385,664 Ti I 12 
3397 ,187 Cs 6 3385,55 OIV 6 
3397,002 Ar II 1 3385,394 CuI 2 3396,9774 Fe I 4 3385,23 Kr II 15 
3396,83 0 IV 2 3384,95 om 4 
3396,70 Fe III 8 3384,948 Cu II 3 
3396,63 FII 1 3384,86 KII 6 
3396,60 Cs II 2 
3396,58 Kr III 15 3384,80 Cui 15 

3384,36 Xei 1 
339fl,324 CuI 10 3384,13 Xe II 40 
3395,77 FII 1 3383,9808 Fe I 8 
3395,50 Xeii 3 3383,98 Arl 2 
3395,476 Cui 60 
3394,5854 Fe I 5 3383,865 Ar II 1 

3383,85 om 2 
3394,574 Ti II 40 3383,761 Ti II 125 
3394,26 om 1 3383,20 Xei 1 
3394,22 FII 2 3382,69 om 3 
3393,946 CII 1 

Ti I 15 3393.7522 Ar I 250 3382,312 
3393,45 Cliii 8 3382,18 Fe III 6 
3393,40 FII 1 3382,133 Ar II 3 
3393.35 AriV 3381,49 Ari 20 
3393,25 Cs 3 3381,421 CuI 200 
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3381,34 Xe II 1 3372,88 Arl 3 
3381,33 OIV 3372,800 Ti II 100 
3381,28 OIV 4 3372,68 Ca III 8 3381,124 CuI 60 
3381,11 Kr II 20 3372,24 FIII 1 

3372,208 Ti II 10 
3381,063 Ar II 1 3371 ,87 Ne II 4 
3380,717 Cu II 10 3371 ,85 Oil 2 
3380,62 KII 6 3371,447 Ti I 80 3380,278 Ti II 30 
3380,1117 Fe I 8 3371 ,412 Cu II 8 

3371 ,38 0 IV 4 
3379,961 Cu II 3 3370,925 Ar II 8 
3379,864 CuI 3 3370,7852 Fe I 10 
3379,653 CuI 5 3370,6!'i Xe III 4 3379,577 Ar II 4 
3379,458 Ar II 4 3370,457 Cu II 30 

3370,436 Ti I 40 
3379,39 Ne II 1 3370,34 Xel 1 
3379,29 FII 2 3370,23 OII 00 
3379,216 Ti I 15 3369,9069 Ne I 700 3379,03 Krii 15 
3379,0206 Fe I 6 3369,8076 Ne I 500 
;3379,02 Xe III 5 3369,549 Fe I 8 
3379,0 Cs 6 3369,40 om 00 
3378,707 CuI 2 3369,212 Ti II 2 
3378,685 Fe I 6 3368,84 Ar I 1 
3378,512 Cu II 3 3368,555 Cs II 30 
3378,442 Ar II 1 3367 ,881 Til 3 
3378,28 Ne II 5 3367 ,81 Ca III 5 
3378,09 0 IV 0 3367 ,65 FIII 1 
3377 ,706 Cu II 5 3367 ,36 NIII 7 3377 ,577 Ti I 30 
3377 ,485 Til 20 3367 ,20 Ne II 6 
3377,44 FII 4 3367 ,00 on 00 
3377 ,23 Ne II 1 3366,72 Xe II 300 
3377,20 on 7 3366,586 Ar II 6 

3377 ,09 Xe III 2 3366,560 Cu II 5 
3376,82 OIII 1 3366,269 Cu II 10 
3376,66 OIII 2 3366,176 Til 5 
3376,443 Ar II 12 3366,176 Ti II 8 
3376,261 Cs II 2 3365,79 NIII 3 
3375,78 Kr II 3 3365,65 Cu II 15 3375,77 OII 0 3365,536 Ar II 8 
3375,706 Til 3 3365,342 CuI 750 
3375,672 CuI 30 3364,52 Cs 4 
3375,6489 Ne I 50 3364,362 Ar II 2 
3375,50 0 IV 3 3364,22 KIII 6 
3375,18 CuI 8 3363,83 OIII 1 
3375,16 Xe II 3 3363,47 Arl 20 
3374,96 Kr III 40 3363,46 OIV 6. 
3374,953 Cu II 20 3363,300 Arii 2 
3374,77 011 00 3362,89 Ne II 2 
3374,352 Ti II 8 3362,81 Xe III 3 

3362,63 0 IV 
3374,10 Ne II 3 3362,38 om 4 
3374,06 NIII 6 3362,28 Ca I 0 
3373,92 Xe II 2 3362,131 Ca I 35 
3373,842 Ar II 3 

2 3373,60 KII 6 3362,12 CuI 
3362,100 Til 3 

3373,594 Cu II 15 3361,918 Ca I 3;) 
3373,49 FII 5 3361,90 NIII 2 
3373,4823 Ar I 300 3361,835 Til 10 
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3361,752 Ar II 6 3350,361 ea I 25 
3361,74 Kri 2 3350,209 ea I 25 
3361 ,721 eii 6 3350,07 eli I 4 
3361,28 Ar Ill 7 3349,76 Xe III 12 
3361 ,263 Til 40 3349,463 eu II 5 
3361 ,213 Till 125 3349,445 Cs 10 
3361,051 en 8 3349,399 Till 125 
3360,990 Til 10 3349,279 eu I 450 
3360,891 eii 3 3349,11 0 IV 4 3360,87 Fe III 6 3349,035 Ti II 75 
3360;63 Ne II 5 3348,844 Ti II 10 
3360,15 on 00 3348,825 es I 15 
3359,48 Ar I 10 3348,63 Xel 1 
:3358,96 Xel 1 3348,535 Til 5 
3358,8 Cs 4 3348,43 FII 0,5 
3358,74 eu I 2 3348,17 Kr III 10 
3358,72 Nill 1 3348,08 0 IV 2 
3358,49 Ar III 15 3348,05 OIII 2 
3358,479 Til 8 3347 ,9271 Fe I 6 3358,32 Fill 4 
3358,271 Ti I 10 3347,70 Fe III 8 

3347 ,694 Ar II 1 
3358,27 eu I 2 3347 ,50 Krl 2 
3358,17 Xel 1 3347 ,494 es I 30 
3357 ,98 Xe III 30 
3357 ,90 Ne II 3 3347 ,27 Xe II 3 
3357 ,82 Fill 1 3347 ,035 ea II 1 
3357,687 Cs 6 3346,724 Ti II 15 
3357 ,58 Krii 2 3346,717 Siiii 2 
3357 ,19 CII 0 3346,41 FII 0,5 
3356,51 KII 2 3345,88 Ne II 1 3356,35 Ne II 2 
3355,98 Fill 2 3345,73 Krl 4 

3345,49 Ne II 3 
3355,92 OIII 3 3345,32 KII 6 
3355,690 en 1 3345,00 es II 2 
3355,47 NIII 2 3344,97 Xe II 4 3355,2287 Fe I 6 3344,97 Xe III 4 3355,05 Ne II 7 3344,72 Ar III 20 3354,634 Til 60 3344,513 Ca I 8 3354,550 He I 10 3344,43 Ne II 5 3354,474 eu I 60 
3354,34 Fill 2 3344,26 om 2 
3354,31 0 IV 3344,004 Cs 10 
3354.29 NIII 4 3343,770 Till 10 
3353,88 Cs 4 3343,743 Cu II 20 
3353,78 Nlll 4 3342,77 eu I 5 
3353,63 Ne II 2 3342,77 NIII 1 
3353,466 eu I 10 3342,48 Kr III 50 
3353,39 e1 II 125 3342,454 CuI 5 

3342,151 Ti I 6 
3353,302 en 2 3341 ,905 Fe I 5 
3352,937 Ti I 6 3341 ,875 Til 50 
3352,20 Ar I 1 
3352,11 Ar III 4 :3341 ,875 Till 100 
3352,071 Ti II 5 3341 ,746 Ar II 6 

3341 ,507 1n II 3 
3352,044 eu II 8 3340,74 OIII 6 
3351 ,93 Kr III 100 3340,574 Cs 10 
:~351 ,744 Ne I 25 3340,5666 Fe I ti 
:3351 ,456 Alii 3 3340,42 CIIII 9 
:3350,933 Ar II 12 3340,344 Till 35 
3350,99 om 4 3340,06 Xe III 10 
3350,68 om 3 3340,04 Xel 1 
3350,44 Xe II 6 :~:-ng ,819 Si II :100 
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3339,38 Fe III 10 3327 ,34 Ar III 4 
3339,084 Cu II 3 3327 ,16 Ne II 5 
3338,98 Xe III 25 3326,762 Ti II 20 
3338,937 Cu II 3 3326,16 OIII 0 
3338,828 Ar II 5 3326,13 Kr II 1 
3338,80 Xe II 4 3325,812 CuI 3 
3338,647 Cu II 10 3325.R12 Cu II 8 
3337 ,85 Ti II 2 33~;),75 Kr III 200 
3337 ,845 CuI 1500 3325,5006 Arl 100 
3337 ,67 KII 1 3325,462 Fe I 4 
3337 ,6664 Fe I 6 3325,328 CuI 3 
3337 ,20 Cl II 3 3325,229 Til 3 
3337 ,17 Krl 1 3325,155 Til 3 
3337,116 Ar II 2 3324,78 Ar IV 
3336,78 OIII 3 3324,754 Til 4 
3336,674 Mgi 20 3324,573 Nil 5 

3324,5385 Fe J 4 3336,16 Cliii 5 3324,5 Cs 4 3336,13 Ar III 25 3324,228 Ar II 2 3336,12 Ne II 2 3324,13 FII 0,5 3335,7699 Fe I 4 3323,825 Arl 30 
3335,215 CuI 400 3323,803 Til 4 
3335,192 Ti II 40 3323,75 Ne II 7 
3335,16 Krll 4 
3334,87 Ne II 10 3323,7375 Fe I 7 
3334,47 Kri 1 3323,735 Cu II 5 

1 
3323,59 Ar III 9 

3334,26 Xe III 3323,068 Fe II 8 
3334,2201 Fe I 4 3322,936 Till 75 
3333,84 Ar I 2 3322,8 Cs 4 3333,64 Clll 40 
3333,139 Si II 300 3322,477 Fe I 5 

3322,44 Ari 5 
3333,00 om 4 3322;40 KIII 6 
3332,50 Kr III 10 3321 ,700 Till 25 
3332,49 om 1 3321,588 Til 8 
3332,47 Krl 1 
3332,42 Clii 15 3321,58 Ar I 5 

3332,146 Mgi 19 3321,578 Siiii 4 
3321,30 FII 2 3332,111 Till 30 3321 ,16 Krll 8 3331,65 Xe III 40 3320,67 Ar I 2 3331 ,613 Fe I 4 3320,57 Cliii 7 3331,310 Nil 6 3320,375 Ar II 2 

3330,78 Ne II 2 3320,29 Ne II 2 
3330,76 Kr III 60 3320,14 Cl II 30 
3330,40 om 4 3320,06 Ar I 3 
3330,33 Cs 4 
3330,314 Nil 5 3319,75 Ne II 3 
3329,919 Mgl 17 3319,682 CuI 150 

3319,53 Xe III 2 
3329,89 Fe III 7 3319,3446 Ar I 300 
3329,704 Nil 5 3318,362 Ti I 4 
3329,636 CuI 225 
3329,455 Ti II 70 3318,098 Nil 5 
3329,428 Cs II 10 3318,032 Na II 4 
33~9,20 Ne II 4 3318,024 Ti II 10 
3329,12 Cl II 150 3317,825 Ar II 3 
3329,06 Cliii 8 3317,54 Ar I 1 
3328,8667 Fe I 5 

3317,44 3328,730 Nil 7 Xe III 2 
3317,218 CuI 750 

3328,00 Krl 2 3317,140 Cu II 5 
3327 ,685 Na II 4 3317,121 Fe I 4 
3327,46 Xe II 15 3316,86 Cl II 50 
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3316,39 Xe II 6 3305,22 Fe III 10 
3316,279 Cu II 20 3305,2 Lill 4 
3315,72 Kr II 15 3305,15 on 6 3315,614 Alii 1 3304,950 Na II 0 3315,498 Cs 10 3304,75 Kr III 30 3315,44 Cl II 100 3303.89 FII 6 3315,324 Ti II 10 3303,72 Cs 4 3314,889 Alii 2 3303,516 Cu II 5 3314,87 Xe III 10 3302,979 Na I 18 3314,7420 Fe I 7 3302,787 CuI 4 3314,60 Ne II 1 3302,54 Kr I 10 
3314,523 Til 8 3302,369 Nal 19 
3314,49 Ar I 2 3302,28 Krll 4 
3314,422 Til 10 3301 ,88 Ar III 20 3314,30 Xe III 1 3301 ,75 Krll 5 3314,059 Cs I 5 3301,71 Ti II 2 3314 0 IV 3301,60 KII 3 3313,48 Xeii 2 
3313,351 Alii 3 3301,60 Xe III 20 
3313,124 Cs I 10 3301,56 on 3 
3312,936 Ar II 3 3301 ,41 FII 3 

3301 ,346 Na II 2 
3312,78 Cl II 15 3301,228 Cu II 40 
3312,690 Til 5 3300,95 Cliii 3 
3312,30 OIII 5 
3311,80 Xe II 2 3300,885 Cu II 20 
3311,63 FII 1 3300,644 Cu II 10 
3311,52 Cs 4 3300,444 Cu II 5 
3311,47 Kr III 50 3300,39 Ar I 20 
3311,30 Ne II 3 3300,18 Kr II 4 
3311 ,25 Ar III 15 3299,86 Cs 6 
3310,987 CuI 8 3299,413 Til 10 
3310,85 Xe II 1 3299,36 OIII 3 

3299,26 Arl 2 3310,55 Ne II 1 3299,050 Mgl 4 
3310,47 Ar I 3 3299,02 Ar I 1 3310,38 Xe II 3 
3310,342 Fe I 4 3298,72 Xe II 6 
3309,78 Ne II 3 3298,7 ov 
3309,730 Til 6 3298,418 Ar II 2 
3309,558 CuI 4 3298,1331 Fe I 6 
3309,501 Til 15 3297 ,888 Fe II 5 
3309,39 Xe II 2 3297,74 Ne II 7 3309,343 Ar II 5 3297 ,199 Cu II 10 
3308,806 Ti II 8 3297 ,020 Ar II 2 
3308,73 Kr III 1 3296,773 He I 7 
3308,391 Til 10 3296,56 FII 5 
3308,16 Kr III 20 
3307 ,948 CuI 2500 3296,19 FII 2 

3295,814 Fe II 6 
3307 ,90 Cl II 50 3295,29 Kr II 3 
3307 ,229 Ar II 9 3295,13 Oil 4 
3306,879 Ti I 10 3295,103 Cu II 15 
3306,80 Xe III 10 
3306,60 OII 6 3294,903 Til 6 

3294,37 FII 4 
3306,498 Fe I 6 3294,336 Cu II 3 
3306,45 Cl II 40 3294,168 CuI 5 
3306,445 Ar II 5 3293,921 Ar II 9 
3306,354 Fe I 20 
330ti,17 Krl 7 3293,88 Kr III 4 

3293,815 CuI 2 
3305,9719 Fe I 20 3293,641 Ar II 10 
3305,77 0111 0 3293,334 Cu II 2 
3305,530 CuI 4 3292,965 CuI 450 
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3292,827 CuI 650 3279,995 Ti II 4 
3292,5910 Fe I 8 3279,97 om 1 
3292,393 CuI 125 3279,937 Ar II 4 3292,21 Kr III 1 
3292,124 Cu II 10 3279,815 CuI 2000 

3279,42 Kr III 2 
3292,078 Til 20 3279,258 Siiii 7 
3292,04 Fe III 8 3279,25 Ar I 3 
3292,023 Fe I 8 3278,93 Arl 3 3291,441 Ar II 6 
3290,9899 Fe I 5 3278,922 Til 12 

3278,922 Ti II 35 
3290,65 KII 5 3278,79 Kill 6 
3290,541 CuI 1500 3278,734 Fe I 4 
3290,422 Cu II 50 3278,48 Xe III 8 
3290,13 on 5 3278,290 Ti II 30 
3289,95 Ar I 3 3278,26 Cs 4 

3289,80 Cllll 7 3277 ,69 on 7 
3277 ,346 Fe II 9 3289,39 Arl 3 3277,310 CuI 650 3289,347 Fe II 7 

3289,290 Cs I 2 3276,81 Cl II 40 
3289,06 Kill 6 3276,774 Ti II 5 
3288,81 Fe III 15 3276,606 Fe II 5 

3276,4713 Fe I 4 3288,605 Csl 4 3276,39 Xe III 8 3288,575 Ti II 5 
3288,428 Ti II 5 3276,264 Siiii 10 
3287 ,92 Xe III 30 3276,085 Ar II 3 

3287 ,69 Krll 2 
3276,08 Fe III 15 
3275,776 Alii 4 

3287 ,64 Ti II 40 3275,72 Arl 2 
3287 ,59 011 9 
3287,38 Kr II 2 3275,68 Cs 4 
3287,37 AI III 1 3275,67 ov 0 

20 
3275,639 Ar II 4 

3286,7541 Fe I 3275,293 Ti II 3 
3286,193 CuI 2 3275,20 Ne II 2 
3286,067 Ca i 4 3274,94 Xe II 4 
3285,89 Kr III 30 3274,661 Ca I 2 
3285,89 Xe III 10 3274,220 Na II 5 
3285,85 Ar III 25 3274,047 Til 5 
3285,603 Na II 8 3273,957 CuI 10000 
3285,25 Kr III 3 3273,53 Fe III 6 
3285,10 Ari 2 3273,52 OII 7 3284,70 Xe III 3 3273,316 Ar II 6 
3284,5888 Fe I 5 3272,91 Xe II 60 
3284,57 om 4 3272,080 Ti II 25 
3283,74 Ar I 1 3271 ,652 Ti II 25 
3283,41 Cliii 6 
3283,114 AI III 0,5 3271,65 Kr III 30 
3282,716 CuI 1400 3271 ,626 Cs II 20 
3282,70 Ar I 1 3271 ,16 Arl 10 
3282,329 Ti II 20 3271 ,0014 Fe I 15 
3282,1 Cs 3 3270,980 Cs I 1 
3282,08 Krll 15 3270,98 on 7 3281,94 om 3 3270,79 Ne II 2 
3281,703 Ar II 12 3270,562 Til 3 
3281,696 Cu II 10 3270,477 Cs I 2 
3281,300 Fe II 7 3270,474 Ar II 5 
3281,26 Xe II 12 
3280,59 Krl 1 3270,456 Siiii 6 

3269,86 Ne II 3 
3280,56 Fe III 6 3269,090 Ca I 1 
3280,48 Xell 8 3268,987 Ar II 5 
3280,2613 Fe I 8 3268,96 Xe III 80 
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3268,48 Kr III 100 3257 ,965 Na II 6 
3268,314 Cs 10 3257 ,5940 Fe I 8 
3268,278 CuI 650 3257 ,585 Arl 100 
3268,236 Fe I 5 3257 ,10 Kri 1 
3268,08 Xe II 1 3256,67 Kr II 4 
3267 ,34 Xe II 3 3256,20 Ar I 2 
3267 ,31 om 5 3255,890 Fe II 8 
3267 ,22 Ne 1 3255,39 Ne II 2 3267 ,202 Fill 4 3255,35 Cs 10 
3267 ,135 Cs II 30 3254,800 Sim 7 
3267 ,05 Xe II 6 3254,3628 Fe I 10 
3266,88 Fe III 20 3254,250 Ti II 30 
3266,34 Ari 1 3253,q~ KII 3 
3266,08 Xeii 4 3253,918 Ar II 3 3266,023 CuI 650 3253,741 Silll 5 3265,924 Cs II 30 3253,602 Fe I 4 
3265,6182 Fe I 15 3253,43 FIII 2,5 
3265,46 om 10 3253,401 Siiii 7 
3265,45 Cllll 0 3253,117 Silll 4 3265,37 Ne 3 3252,94 om 2 3265,0473 Fe I 8 3252,914 Till 40 
3264,81 Kr III 150 3252,437 Fe II 5 
3264,7 ov 3252,220 CuI 650 
3264,33 Krll 5 3251 ,911 Till 30 
3264,29 Ar I 3 3251,235 Fe I 8 
3264,164 FIII 9 3250,949 Nail 3 
3264,16 FII 7 3250,58 Cs 6 
3263,982 Cs II 5 3250,56 Xe II 25 
3263,78 Arl 3 32!10,469 Cu II 10 
3263,686 Till 4 3250,34 Ne 1 
3263,572 Ar II 12 3250,04 Xe II 2 
3263,43 Ne II 3 3249,801 Ar II 15 
3263 .12 Krii 1 3249,8 Lill 5 
3263,06 Cs 4 3249,7 OV 3262,46 Fe III 6 3249,370 Ti II 2 3262,29 Cs 6 
~~262 ,272 Clll ::> 3249,35 Xe II 1 
;:1262,083 Ar II 2 3248,602 Til 15 
3262,02 Xe II 4 3248,602 Ti II 50 
3261,70 Kr IV 3 3248,206 Fe I 10 
3261 ,596 Till 60 3248,15 Ne II 3 
3261 ,58 Kr II 8 3248,03 Krll 6 
:-3260.98 om 8 3247 ,74 Xe II 6 
3260,87 Ne 3 3247 ,540 CuI 10000 
3260,73 Xeii 2 3247,5 Cs 4 
3260,259 Til 3 3247 ,481 Ar II 3 
3260,259 Ti II 3 
3260,218 Na II 3 3247 ,213 Fe II 9 

32117,00 Kr II 12 
3259,994 Fe I 6 3246,962 Fe I 6 
3259.656 Ar II 6 3246.84 Xe III 10 
3259;541 CIII 2 3246,62 Kr III 5 
3259,36 Xe II 12 
3259.32 Cliii 6 3246,005 Fe I 8 
3259,048 Fe II 10 3245,69 Kr III 300 
3258,894 Ar II 2 3245,05 Cl III 2 
3258,81 KII 3 3244,44 Cllii 5 
3258,773 Fe II 10 

3244,192 Si.IV 1 3258,664 Siiii 12 
3244,190 Fe I 5 

3258,275 He I 5 32411,15 Ne II 5 
3258,00 em 1 3243,803 Til 4 
3258,00 Krl 1 3243,724 Fe II 8 
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3243,689 Ar II 14 3231,178 CuI 650 
3243,6 ov 3230,967 Fe I 10 
3243,513 Ti I 3 3230,78 Cliii 1 3243,34 Ne II 2 3230,680 Ar II 2 3243,164 Cui 1500 3230,68 Kri 2 3242,86 Xe III 100 3230,499 Siiii 12 
3242,40 Ari 2 3230,211 Fe I 6 
3242,28 Cs 10 3230,16 Ne II 5 3241,984 Till 60 3230,021 Ar II 4 3241,708 Ar II 2 3229,91 Ar I 3 3241,622 Siiii 15 3229,50 Ne II 3 3240,44 Kr III 40 

3240,20 Kr II 2 3229,397 Ti II 35 
3239,91 FII 0,5 3229,193 Ti II 40 

3229,03 Xe II 4 3239,664 Ti II 30 3228,8 ov 3239,52 Kr III 40 3228,605 Ti II 30 3239,436 Fe I 15 3228,254 Fe I 5 3239,3 ov 
3239,16 CuI 150 3227,798 Fe I 15 
3239,037 Ti II 60 3227,747 Fe II 13 
3238,83 Cu II 5 3227,2 Cs 4 
3238,57 0111 5 3226,771 Ti 11 2 

3238,49 Ar I 1 3226,602 CuI 150 
3226,57 Kr II 5 

3238,47 Ne 1 3226,541 CuI 50 3238,224 Til 4 3226,129 Ca I 8 3238,10 FII 0 3226,128 Til 12 3237 ,819 Fe II 8 3225,976 Na II 4 
3237 ,402 Fe II 5 3225,973 Ar II 6 
3237 ,266 Mgl 3 
3236,84 Xe III 25 3225,896 Ca I 8 
3236,809 Ar II 6 3225,789 Fe I 20 
3236,573 Ti II 70 3225,698 CuI 5 
3236,2231 Fe I 8 3225,58 Ari 20 
3236,122 Ti II 20 3225,088 CuI 2 
3235,713 CuI 650 3225,08 Xe II 15 3235,57 Arl 2 3224,99 Kr IV 6 3235,21 Kr III 2 3224,85 Kr III 20 
3235,175 Ar II 3 3224,82 Ne II 4 
3234,926 Na II 4 3224,664 CuI 450 
3234,6138 Fe I 7 

3224,241 Ti II 35 3234,517 Ti II 75 
3234,491 Ari 100 3223,74 Kr III 3 
3234,16 Cs 6 3223,52 Krii 12 
3233,971 Fe I 12 3223,519 Ti I 10 
3233,954 Siiii 14 3223,435 CuI 400 
3233,899 CuI 450 3223,01 Si II 20 3233,23 Xe II 1 3223,00 Kr II 6 3233,054 Fe I 8 3222,843 Ti II 35 
3233,02 Ca III 4 3222,741 Til 3 
3232,80 Kri 2 3222,55 Clii 7 
3232,791 Fe II 7 3222,393 Ar II 6 3232,791 Til 3 3222,3 ov 
3232,634 Lii 50 3222,24 Kr III 10 
3232,38 l\'e II 3 3222,069 Fe I 20 
3232,280 Ti II 30 3221,625 Ar II 7 
3232,15 Krii 2 
3231,97 Ne II 0 3221 ,381 Til 10 
3231 ,75 Cl II 12 3221,35 CuI 8 
3231,702 Fe II 5 3220,65 CuI 8 
3231 ,315 Ti II 4 3220,62 Kr III 20 
3231,266 He I 3 3220,60 KII 4 
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3220,44 Si II 10 3210,236 Fe I 8 
3220,25 Kr II 6 3210,025 Si II 200 
3220,1 ov 3209,930 Ca I 2 
3219,581 Fe I 12 3209,7 Kr II 7 
3219,212 Til 8 3209,65 Cs 10 
3219,1 Cs 4 3209,64 0 IV 3 
3218,77 Cu II 3 3209,498 CuI 4 
3218,34 Fe III 6 3209,38 Ne II 3 
3218,270 Ti II 25 3209,34 Kill 6 
3218,21 Ne II 8 3209,297 Fe I 12 
3218,204 CuI 5 3209,030 Til 4 
3218,10 on 2 3208,99 Ne II 2 

3217,99 Si II 15 3208,475 Fe I 4 
3208,28 Kr II 40 3217,942 Til 8 3208,231 CuI 1400 3217,669 Ar II 5 3207 ,906 Ne 2,5 3217,64 CuI 10 3207,897 Til 5 3217,621 KI 6 3207 ,655 Ar II 2 3217,380 Fe I 10 

3217,155 KI 7 3207,577 Ar II 4 
3217,056 Ti II 30 3207,50 Ar I 10 
3216,76 on 1 3207 ,337 Til 5 
3216,729 Ar II 8 3207 ,29 Kr II 1 
3216,31 0 IV 3207 ,12 OIII 1 

-,. 3207,07 Cs 4 3216,284 Na II 2 3206,825 Til 5 3216,25 Kr II 7 3206,72 Xe II 1 3216,249 Siiii 7 3206,709 Nil 2 3216,203 Til 3 3206,344 Til 5 3216,08 on 0 
3215,97 0111 1 3205,848 Til 5 
3215,940 Fe I 12 3205,44 Krll 2 
3215,688 Ar II 3 3205,400 Fe I 15 
3215,63 Fe III 8 3205,26 Kr II 4 
3215,334 Ca I 5 3204,996 Ar II 8 
3215,145 Ca I 5 3204,870 Til 6 
3215,10 FII 0,5 3204,76 Fe III 6 
3214,750 Ti II 4 3204,318 Ar II 9 
3214,67 FII 0,5 3204,27 Cs 4 
3214,66 Si II 75 3203,872 Si If 100 
3214,396 Fe I 8 3203,828 Til 15 
3214,38 Ne II 5 3203,66 Ar I 10 
3214,240 Til 12 3203,435 Ti II 3 
3214,040 Fe I 20 3203,392 Ar II 3 
3213,972 Fill 6 3203,104 He II 200 
3213,84 Arl 2 3203,05 Cl II 20 
3213,7 Cs 6 3202,85 Arl 5 
3213,70 Ne II 3 3202,740 FII 10 
3213,314 Fe II 13 3202,54 Krll 15 
3213,145 Til 8 3202,535 Ti II 40 3212 ,9·9 Arl 2 3202,49 Si II 20 
3212,516 Ar II 9 3202,12 Clll 6 
3212,29 Xe II 5 
3212,186 Na II 6 3202,04 Xe II 1.0 
:i211 ,992 Fe I 10 3201,95 Kill 6 

3201 ,796 Mgl 3 
3211,99 Arl 2 3201,68 Xe II 3 
3211,568 He I 2 3201,594 Til 5 
3211,43 CuI 30 3201 ,17 FII 1 
3210,89 Kr II 7 3201 ,12 Ar I 3 
:i210,834 Fe I 10 3201,09 Cs 4 
3210,64 Krll 2 3200,95 OIII 1 
3210,554 Siiii 15 3200,84 Arl 2 
3210,451 Fe II 10 3200,685 Nil 2 

752 



"' Symbol I 
"' 

Symbol I 

3200,475 Fe I 15 3191 ,6599 Fe I 7 
3200,40 Krii 50 3191,50 Ar I 2 
3200,39 Ar I 100 3191,45 Cliii 9 3199,915 Til 100 
3199,91 Kr IV 2 3191 ,21 Kr III 80 

3199,53 0 IV 1 3190,874 Ti II 30 

3199,525 Fe I 15 3190,86 Ne II 2 

3199,514 Si II 200 3190,58 Cliii 4 

3199,43 Lill 7 3190,07 KII 5 
3199,22 Xe III 4 3189,783 Na II 6 

3189,52 Till 5 
3198,920 Ar II 2 3189,28 KII 2 
3198,7 Cs 4 3189,20 Cs 4 
3198,62 Ne II 5 3189,11 Kr III 100 
3197 ,65 Kr II 4 3189,04 Cl II 20 
3197 ,625 Mgl 2 3188,97 Si II 150 
3197,518 Ti II 2 3188,821 Fe I 7 3196,997 Fe I 20 
3196,930 Fe I 20 3188,74 Ne II 3 

3196,742 He I 2 3188,571 Fe I 4 

3196,51 Xe III 25 3188,369 Ar II 1 

3196,504 Siiii 14 3187 ,90 Ar III 6 
3187,745 He I 200 

3196,22 Xe II 25 3187 ,61 Kr II 4 
3196,076 Fe II 10 3187 ,60 Ne II 2 
3195,8 Li II 3 
3195,752 Ar II 5 3187 ,42 Cl II 5 
3195,717 Ti II 3 3187 ,293 Fe II 8 
3195,6 Lil 3 3186,741 Fe II 11 
3195,5 Cs 4 3186,63 Arl 5 
3195,574 Ar II 2 3186,451 Til 60 
3195,50 Kr II 2 3186,169 Ar II 5 3195,41 Si II 100 
3195,12 Ar I 5 3186,022 Silll 13 

3186,017 Cu II 5 
3194,93 Ar I 1 3186,01 Krl 1 
3194,76 Ti II 6 3185,99 Si I 10 
3194,75 0 IV 1 
3194,69 Si II 50 3185,734 Ar II 3 
3194,61 Ne II 4 3185,729 Cu II 2 
3194,598 Ar II 4 3185,72 0 IV 0 
3194,56 Ti II 8 3185,315 Fe II 5 
3194,26 Ti II 5 3185,24 Xe III 40 
3194,229 Ar II 9 3185,125 Siiii 16 3194,21 Si II 50 3184,8955 Fe I 7 
3194,099 CuI 1500 3184,843 Cu II 15 
3193,84 Cliii 0 3184,53 Kri 1 
3193,809 Fe II 11 3184,09 Ti II 2 
3193,75 Xe II 1 
3193,6 Cs 4 3183,108 Fe II 8 
3193,512 Ar II 1 3182,9798 Fe I 4 
3193,314 Fe I 8 3182,57 Tiii 6 
3193,2268 Fe I 10 3182,175 Cu II 10 
3193,09 Si II 150 3181 ,84 Ti II 8 
3192,926 Fe II 9 3181,70 Cl II 3192,802 Fe I 8 7 

4 
3181,39 Xe II 3 

3192,68 Ti II 3181,275 Ca II 15 
3192,54 Kr II 2 3181 ,26 Cl II 5 
3192,363 Ar II 3 3181 ,25 Kr II 5 
3192,26 Ti II 2 
3192,25 Si II 50 3181 ,038 Ar II 12 
3192,22 CuI 2 3180,98 0 IV 
3192,1 Cs 4 3180,94 Cs II 10 
3191,994 Til 80 3180,7562 Fe I 5 
3191 ,72 Arl 2 3180,521 Ca I 1 
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3180,43 eli I 7 3170,346 Fe II 6 
3180,225 Ti II 2 3170,23 eli I 15 
3180,226 Fe I 20 3170,03 eii 2 3180,164 Fe II 7 
3179,793 eu II 5 3170,016 em 4 

3169,854 ea I 1 
3179,504 Fe II 8 3169,82 Xe III 5 
3179,343 eu I 2 3169,80 KII 3 
3179,332 ea II 18 3169,73 Cs 4 
3179,291 Til 3 3169,681 eu I 500 
3179,055 Na II 5 3169,667 Ar II 15 
3178,92 Kr II 1 3169,66 en 1 
3178,630 Ti II 3 3169,45 el II 7 
3178,61 Cs 10 3169,30 Ne II 0 
3178,015 Fe I 10 3169,2 Oil 1 
3178,01 Fe III 10 3168,951 Mg II 6 
3177,965 eu II 3 3168,67 Xe II 3 
3177,80 0 IV 0 3168,519 Ti II 40 
3177,535 Fe II 10 3167 ,931 en 8 
3177,19 Xe III 5 3167 ,87 el IV 2 
3176,95 el II 5 3167 ,859 Fe II 11 
3176,94 Kr II 15 3167,74 F IV 1 
3176,16 Ne II 3 3167 ,5762 Ne I 50 
3176,08 F IV 2 3167 ,487 Na II 2 
3175,99 Fe III 10 
3175,783 Mg II 7 3167 ,464 Ar II 3 
3175,67 eu I 60 3166,56 eu II 5 

Krii 40 
3166,438 Fe I 6 

3175,67 3165,974 en 4 
3175,66 Ti II 2 3165,878 Mg II 2 
3175,64 Xe II 80 
3175,447 Fe I 12 3165,861 Fe I 4 
3175,30 el II 6 3165,710 SilV 9 

3175,25 Xe II 6 3165,70 Ne II 4 
.3165,467 en 9 

3175,008 Na II 3 3165,38 Siiii 2 
3174,80 Ti II 5 
3174,725 Fill 10 3165,288 Ar II 6 
3174,59 Xe II 1 3165,27 Xe II 6 
3174,58 en 0 3165,1 on 1 
3174,125 FIII 12 3164,94 Kr II 3 
3174,09 Fe III 10 3164,91 Ti II 8 
3173,71 Arl 2 3164,618 ea I 1 
3173,66 eli I 20 3164,46 Ne II 3 
3173,58 Ne II 3 3164,44 Xe II 4 
3173,355 es II 5 3164,23 Xe II 6 
3172,97 NIII 2 3163,731 Na II 6 
3172,961 Arl 150 

3163,535 3172,855 Ar II 3 Ar II 2 
3163,281 Siiii 2 

3172,731 Til 4 3163,247 Na II 1 
3172,706 Mg II 6 3163,091 Fe II 5 
3172,62 en 1 3162,93 Xe II 25 
3172,56 el II 6 
3172,56 Cs 10 3162,800 Fe II 8 
3172,18 Ar I 5 3162,570 Till 35 

3162,42 FII 1 
3171 ,81 KII 2 3162,03 eu II 3 
3171 ,663 eu I 5 3161 .949 Fe I 8 
3171,64 Ar III 2 3161,949 Fe II 5 
3171,403 Ar II 3 3161 ,92 em 2 
3171,14 NIII 1 3161,755 Ti II 30 
3170,93 Kr III 20 3161,68 NV 3 
3170,925 Til 3 3161,610 Siiii 8 
3170,63 Kr II 2 3161 ,456 Ar II 8 
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3161 ,44 Cl II 20 3150,538 Cu II 3 
3161 ,369 Ar II 7 3150,510 Ar II 4 
3161,333 Cs II 2 3150,42 Ar I 1 
3161 ,205 Till 25 3149,92 Si II 20 
3161 ,16 Na II 0 3149,561 Si IV 7 

3160,70 Xe III 20 
3149,508 CuI 30 
3149,36 Cs 10 

3160,658 Fe I 10 3149,266 Na II 5 
3160,52 Cl II 10 
3160,06 Ar I 5 3148,99 Xe II 5 

3160,047 CuI 25 3148,6107 Ne I 100 

3159,75 NV 2 3148,57 CuI 2 

3159,75 Xell 4 3148,333 CuI 3 

3159,55 Ar I 1 3148,202 Ar II 5 

3159,53 Na II 0 3148,20 Ar I 1 

3158,869 Ca II 17 3148,033 Ti II 12 
3147 ,965 FII 5 

3158,64 Cu II 5 3147 ,86 Cl II 20 
3157,887 Fe I 6 3147 ,701 Ne I 25 
3157 ,60 Ar IV 3147 ,39 Kr II 1 3157 ,42 Ar III 5 
3157 ,397 Ti II 2 3147 ,371 Siiii 7 

3147 ,268 Til 3 
3157 ,15 KII 2 3146,962 Fill 8 
3157 ,13 CII 0 3146,821 CuI 450 
3157 ,040 Fe I 8 

3146,422 Ar II 4 3156,63 Kr III 1 
3156,629 CuI 450 3146,260 Til 3 

3145,900 Ar II 2 
3156,274 Fe I 5 3145,697 Na II 3 
3156,11 Fill 0 3145,63 Arl 1 
3155,670 Till 12 3145,536 Fill 4 
3155,4 Lill 2 3145,42 Ar I 1 
3155,09 CIII 1 3145,2 Cs 4 
3154,82 NeIl 1 3145,02 Xe 11 4 
3154,75 Cs II 4 3144,758 Fe II 5 
3154,387 FIII 4 3144,68 ov 1 
3154,289 Ar II 2 
3154,206 Fe II 12 3144,495 Fe I 6 

3154,195 Ti II 12 
3144,32 Kr III 9 
3143,9896 Fe I 8 

3153,88 Cs 6 3143,891 Ar II 3 
3153,782 Ar II 4 3143,756 Ti II fO 
3153,492 FII 6 
3153,4107 Ne I 100 3143,74 Ne II 2 
3153,206 Fe I 5 3143,62 Xe II 6 
3152,98 Xe Ill 8 3143,350 Til 12 
3152,883 Cu II 3 3142,797 CuI 8 
3152,613 Ar II 3 3142,777 Fill 3 
3152,30 Cs 6 3142,75 KII 2 
3152,29 Ar I 3 3142,60 Ar I 3 

3142,453 Fe I 6 
3152,251 Ti II ·15 3142,444 CuI 750 
3151,85 CIII 0 3142,04 en 0 
3151,82 Xe III HI 
3151,75 Kr III 10 3142,01 Kr IV 3 
3151 ,62 CuI 8 3141,88 Kr III 20 
3151 ,52 Ar I ::> 3141,670 Til 10 
3151,351 Fe I 10 3141,537 Til 15 
3151,280 Ca I 4 3141,46 Cs 4 
3151:16 Ne 11 2 3141..35 Kr III 60 
3151,14 Cs 6 3141,35 Ne II 3 
3151 ,049 Cu II 10 3141,164 Ca I 3 

3141,16 NIV 3 
3150,93 Kr II 80 3140,963 Ar II 2 
3150,738 Ca I 4 3140,782 Ca I 3 
3150,69 Xe III 20 3140,44 Kr II 3 
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3140,391 Fe I 5 3126,380 Mgl 2 
3140,312 CuI 400 3126,267 Siiii 6 
3139,87 Til 10 3126 ,198() Ne I 200 
3139,86 Kr II 4 3126,175 Fe I 8 
3139,77 Oil 4 3126,109 CuI 1400 
3139,58 Krll 20 3126,02 Krll 6 
3139,58 Kr III 15 3125,98 AriV 

3139,34 CIIII 8 3125,96 Cl II 5 
3139,257 Ar II 4 3125,73 FII 1 
3139,015 Ar II 12 3125,654 Fe I 15 
3138 ,44 Oil 8 3125,59 FII 0,5 
3137 ,92 CII 1 3125.44 Cl II 6 
3137 ,852 Na II 3 3125,3 Cs 4 
3137,72 CuI 5 3125,208 Na II 1 
3137 ,629 Ar II 3 3125,15 FII 1 
3136,481 Ar II 3 3124,762 FIII 8 
3136,43 Fe III 10 3124,61 Xe III 1 
3136,20 Kr III 10 3124,414 Na II 3 
3136,003 Ca I 1 3124,39 Kr III 100 
3135,906 Silll 3 3124,28 Cl II 6 
3135,875 Alii 5 3124,268 Ar II 1 
3135,82 Ne II 1 3124 ,19 FII 2 
3135,483 Na II 5 3124,18 FIII ~{ 

3135,364 Fe II 9 3124 ,133 CII 2 3135,10 Krll 8 3124,02 011 2 3135,069 Til 8 3124,02 Xe II 12 3134,90 Ar IV 3 3123,769 Ti I 20 3134,82 Oil '10 3123,74 CIIII 1 3134,8 Cs 4 
3134,02. 011 3 3123,72 Cl II 15 3134,27 Ar I 2 3123,074 Ti I 15 
3134,208 FIII 8 31.22,62 OII 6 
3134,1115 Fe I 10 3122,46 Kr III 20 
::H32 ,87 Ar I :l 3122,086 CII 1 
3132,86 om 6 3122,065 Till 2 
3132,84 Krll 4 3121,87 Xe II 250 
3132,707 Til 6 3121 ,71 0111 5 
3132,31 Arl 2 3121 ,62 Cl II 10 
3132,22 Ne II 2 3121 ,515 FIII 12 
3131 ,33 CuI 5 3120,847 Fe III 20 3131 ,04 Arl 2 3120,61 Kr III 30 
3130,804 Til 15 3120,4364 Fe I 6 
3130,804 Ti II 15 3120,435 CuI 50 
3130,80 Ar I 20 3120,212 Til 3 
3130,7 Cs 4 3120,12 FII 3130,40 Xe II 3 1 
3130,175 Til 8 3120,06 Ar I 3 
3129,44 on 6 3119,82 Clll 12 
3129,368 Na II 6 3119,800 Ti II 15 
3129,3349 Fe I 5 3119,725 Til 15 
3129,1 Cs 4 3119,66 Ca III 3129,075 Til 7 8 
3128,701 CuI 650 3119,4956 Fe I 6 

3118,85 Till 2 
3128,640 Til 8 3118,79 NIV 1 
3128,640 Till 10 3118,69 FII 0,5 
3128 ,40 Xe II 1 3118,355 CuI 5 
3127 ,90 Ar III 7 3ll8,35 Cs 4 
3127 ,90 Til 5 3118,130 Til 15 
3127 ,883 Till 10 3118,02 Ne II 4 
3127 ,684 Ti I 8 3117,899 Til 5 
3127,41 NIV 2 3117,85 Ar I 3 
3126,40 Nil 3 3117,75 FII 0 
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3117,669 Till 20 3104,396 Na II 4 
3117,656 Ca I 1 3104,359 Ar II 5 
3117,455 Til 6 3103,804 Till 50 3116,78 Xe II 2 
3116,6337 Fe I 12 3103,47 Xe III 3 

3102,975 Till 2 
3116,63 Ar I 3 3102,953 Ar II 1 
3116,590 Fe II 6 3102,73 Xell 3 
3116,348 CuI 400 3102,585 Ar II 4 3116,22 Arl 1 
3115 ,73 om 4 3102,517 Til 3 
3115,669 Fill 10 3102,36 Ca I 0 
3114,96 Ar I 1 3102,043 KI 3 
3114,46 Xe III 12 3101 ,790 KI 4 
3114,378 Ar II 3 3101 ,526 Til 4 
3114,293 Fe II 7 3101 ,51 Xe II 50 
3114,10 Arl 1 3101 ,407 Ne 2 
3114,092 Ti I 20 3101 ,004 Ar II 2 
3113,92 Kr II 2 3100,6667 Fe I 20 

3113,71 011 1 3100,666 Til 12 
3113,579 Fill 8 3100,570 CII 2 
3113,482 CuI 50 3100,3054 Fe I 20 
3112,74 Xe II 20 3100,09 Ar I 5 
3112,482 Til 8 3099,9695 Fe I 15 
3112,25 Kr III 60 
3112,18 Cs 4 3099,928 CuI 1250 
3112,050 Ti II 10 3099,923 Ar II 5 

8 
3099,91 Xe III 8 

3111 ,609 Fe III 3099,8968 Fe I 20 
3111,45 Krll 2 3098,50 Xe II 1 
3111 ,283 Til 10 3098,21 Xe Il •) 

'-' 
3110,841 Fe III 8 3098,192 Fe I 6 
3110,66 Ari 3 3097 ,52 011 0 
3110,620 Ti II 20 3097,38 Cs 10 
3110,41 Ar III 7 3097 ,1b6 Till 25 

3110,095 Ti II 8 3097 ,16 Kr III 40 

3109,711 Ar II 4 3097 ,15 Ne II 3 
3109,581 Ti I 8 3096,90 Xe II 8 
3109,3 Cs 4 3096,890 Mgi 24 
3108,801 Ar II 2 3096,826 Siiii 16 
3108,605 CuI 2000 3096,72 Cl II 25 
3108,58 Ca I 3 
3108,452 CuI 600 3096,52 Krii 20 
3107,978 Fe III 6 3096,424 Till 2 

3107 ,82 20 
3096,296 Fe II 5 

Xe II 3095,86 Cs II 6 
3107 ,468 Til 12 3095,81 om 00 
3107 ,388 Ca I 1 
3106,806 Til 8 3095,14 Krii 30 
3106,33 Xe III 30 3094,960 Ar II 4 
3106,234 Ti II 35 3094,82 Cs 4 
3106,16 FII 4 3094,53 Xe II 30 
3106,09 Cl IV I 3094,08 Ne II 4 
3105,68 Krll 1 3093,989 CuI 1500 
3105,548 Fe II 5 3093,813 Til 3 

309:1,65 Siiii 5 
3105,168 Fe II 5 309:3,424 Siiii 20 
3105,084 Ti II 20 :3093,403 Ar II 10 
:3105,00 KII 6 3092,984 Mgi 22 
3104,809 Mg II 8 
3104,722 Mg II 9 3092,97 Ar I 1 

3092,91 Ne II 2 
3104,593 Ti II 3 3092,90 Cl II 8 
:3104,46 CIIII 6 :~092 ,8386 All 20 
3104,40 Xe II 70 3092,729 Na II 10 
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3092,7099 AlI 26 3081,222 Nil 2 
3092,41 Xe II 15 3080,874 es II 6 
3092,31 es II 10 3080,826 ea I 2 3092,22 el II 50 
3091,6 Cs 4 3080,250 Na II 3 
3091,5786 Fe I 20 3079,175 Ne I 100 

3078,875 Ne I 100 
3091,32 Ar I 2 3078,733 Na II 1 
3091 ,065 Mgl 20 3078,698 Fe II 8 
3091,06 Xe III 50 3078,645 Till 50 
3090,47 Xe II 1 3078,315 Na II 6 
3090,18 Arl 1 3078,25 N IV 6 
3090,137 Til 8 3078,15 ArliT 10 
3090,051 Ti II 8 3078,07 es II 6 
3089,401 Till 15 3078,018 Fe I 4 3089,17 Ar I 2 3077 ,523 Siiii 4 
3089,053 es II 5 3077 ,40 AriV 8 
3088,92 Xe II 3 3077,168 Fe II 10 
3088,910 Ar II 3 3076,971 Ne I 200 
3088,9 Cs 4 3076,68 el IV 6 
3088,523 Alii 3 3076,455 Fe II 6 
3088,23 Ne II 3 3075,95 OIII 0 
3088,209 Ar II 7 3075,7214 Fe I 25 
3088,132 eu I 125 

3075,225 Ti II 40 
3075,19 om 0 3088,04 0111 2 3075,00 KII 3 3088,027 Till 75 3074,68 om 00 3087 ;90 en 0 3074,665 Alii 6 3087 ,81 ArJ 1 3074,334 Na II 6 3087 ,34 Xe II 1 

3087 ,31 Ar I 1 3074,15 Ar I 1 
3087 ,047 Na II 2 3074,15 om 0 
3086,903 en 1 3073,99 Mg 8 
3086,78 Nil 2 3073,798 eu I 1400 
3086,47 Arl 2 3073,49 Xe III 10 
3086,47 eu I 2 3073,17 Xe II 2 
3086,46 Siiii 6 3072,971 Till 40 
3086,236 Siiii 25 3072,7 Cs 4 
3085,026 Ar II 5 ~(!72,68 Ne II 1 
3084,96 eu I 2 3072,107 Till 30 
3084,875 es II 5 3071,96 eu I 2 
3084,819 Til 4 3071 ,66 OIV 5 3084,63 om 0 3071 ,39 Xe II 6 3084,155 Nil 2 3071 ,36 el IV 3 
3084,07 Fe III 6 3071,35 el II 40 
3083,7430 Fe I 20 3071,242 Ti II 15 
3083,65 OIII 1 3071,08 Ne II 2 
3083,64 Ar III 3 3070,97 eu I 5 
3083,54 Xe III 40 3070,84 Na II 0 

3083,363 Siiii 
3069,73 Cs 4 

2 3069,66 el II 5 
3083,193 Ar II 1 3068,90& eu I 15 
3083,052 en 2 
3082,979 Ar II 5 3068,68 OIII 0 
3082,87 Xe II 2 3068,238 Siiii 7 

3068,1749 Fe I 8 
3082,62 Xe II 20 3068,06 OIII 00 
3082,381 en 2 3068 0 VI 
3082,191 Nil 4 3067,8 Cs 4 
3082,1529 All 24 3067,30 Xe II 30 
3081 ,575 Ti II 5 3067 ,2457 Fe I 30 

3067 ,214 Ne 4 
3081 ,485 Nil 2 3067,8 Cs 4 
3081,46 on 2 3067,1196 Fe I 8 
3081,45 Ne 1 3066,889 Ar II 6 
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3066,72 Krll 2 3058,090 Ti II 50 
3066,71 FIII 2 3058,00 eli I 40 
3066,60 es II 10 3057 ,4471 Fe I 40 3066,60 Xe II 1 3057 ,395 Ti II 10 3066.536 Na II 4 
3066,514 Till 3 3057 ,388 Ne I 300 
3066,354 Till 20 3057,36 eu I 8 
3066,238 Na II 1 3057 ,144 All 14 
3066,220 Ti II 30 3057 ,083 FII 6 
3066,145 All 5 3056,85 eii 1 
:3066,011 eu I 3 3056,84 KIII 5 
:3065,73 Ar I 1 3056,802 Fe II 5 
3065,668 Ne 1,5 3056,740 Ti II 15 
3065,315 Fe II 6 3056,72 Kr III 30 
3065,120 Ar II 3 3056,49 Xe II 20 
3065,11 AriV 3056,28 Ar I 3 
3065,01 om 00 3056,157 Na II 6 
3064,77 Ar III 10 3056,04 Cs 6 
3064,372 Na II 4 3056,01 Krll 30 
3064,290 All 7 3055,346 Na II 1 
3063,7 Cs 4 3055,31 Kr II 3 
3063,695 Nei 200 3055,2638 Fe I 12 
3063,57 Kr II 3 3054,82 Ar III 12 
3063,502 Ti II 4 3054,69 Ne II 5 
3063,46 OIV 6 3054,679 All 5 3063,44 Ar I 5 3054,56 es 4 
3063,411 eu I 2500 3054,49 Xe III 15 
:~063 ,280 Ti II 2 3054,20 es 4 
3063,13 et IV 5 3054,138 Fe III 6 
3063,13 Kr III 60 
3062,82 Arl 1 3053,74 el II 10 
3062,7 Cs 4 3053,664 Na II 6 
3062,643 Ar II 3 3053,5 es 4 
3062,58 Ne 2 3053,38 eu I 10 
3062,43 Kr III 3 3053,184 Si II 150 
3062,233 Fe II 9 3053,151 Ar II 5 3062,18 KII 5 
3062,06 Ari 3 3053,070 Fe I 5 
3061,54 Xe II 12 3052,554 eu I 15 
3061 ,51 Kr II 6 3052,54 0 IV 1 
3061,333 Na II 1 3052,07 Kill 6 
3061,24 Cs 6 3051 ,901 eu I 2 3060,976 es II 5 3051,75 Krii 1 
3060,909 Ar II 8 3050,98 Xe II 3 
3060,84 eu I 2 3050,8 es 6 
3060,84 Krll 30 3050,57 Ne II 1 
3060,64 en 1 
3060.260 Na II 1 3050,211 Na II 1 
3060,12 Cs 6 3050,073 All 13 
3059,960 FII 8 3050,043 Ar II 1 
3059,924 AlI 4 3049,671 en 3 
3059,83 en 0 3049,398 eii 3 
3059,741 Ti II 6 

3049,23 Kr II 8 3059,30 om 6 
3049,139 Fill 8 

3059,16 Ne II 3 3049,011 Fe II 5 
3059,091 en 3 3048,933 en 2 
3059,0871 Fe I 100 3048,92 Xe II 3 
3059,029 All 4 
3058,727 Na II 1 3048,80 Fill 2 
3058,68 OV 0 3048,784 Ar II 2 
3058,6 Cs 6 3048,766 Ti II 6 
2058,45 eii 2 3048,69 en 0 
.3058,141 FII 7 3048,50 Xe II 2 
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3048,30 Si II 50 3039,31 Cs 4 
3048,17 Xe II 5 3039,254 Fill 7 
3048,021 Ar II 2 3039,21 Si II 3 3047 ,9 on 0 
3047 ,76 Xe II 8 3038,91 CIII 1 

3038,706 Ti II 6 
3047 ,6060 Fe I 100 3038,38 Kr II 3 
3047 ,57 Ne II 6 3037 ,98 AriV 6 
3047,16 KII 2 3037 ,98 Cl II 35 3047,13 OIII 8 
3047,077 Fill 4 3037,73 Ne II 4 

3037 ,3901 Fe I 80 
3046,93 Kr III 50 3037 ,35 Xe II 6 
3046,685 Ti II 30 3037 ,287 Siiii 8 
3046,284 Siiii 3 3037 ,071 Na II 5 3046,27 Xe II 25 
3046,079 Ar II 5 3036,986 Fe II 5 

3036,96 Ar III 3 
3045,949 Ne I 7 3036,887 Ar II 2 
3045,9 Cs 4 3036,80 Xell 30 
3045,77 Si II 10 3036,101 CuI 2500 3045,593 Na II 5 
3045,58 Ne II 4 3035,98 Ne II 3 

3035,43 om 4 
3045,25 Xe II 30 3034,920 KI 
3045,085 Till 5 3034,761 KI 
3045,078 Fe I 5 
3045,076 Siiii 5 3034,732 Siiii 6 
3045,00 Cl II 10 3034,555 CuI 3 

3044,843 
3034,54 Fill 1 ,5 

Fe II 5 3034,48 Ne II 5 
3044,80 Kr III 6 3034,32 OIII 0 
3044,75 Xe II 10 
3044,16 Ne II 2 3034,16 Kr II 2 
3044,028 CuI 20 3033,71 Xe II 10 

3043,932 Siiii 7 3033,510 Ar II 10 
3043,851 Ti II 5 3033,480 CuI 2 
3043,85 Si II 10 3033,11 Xe II 6 
3043,692 Si II 100 3032,77 Krll 5 
3043,02 Ne 2 3032,66 Siiii 4 
3043,02 OIII 5 3032,50 Oil 1 
3042,808 FIII 10 3032,41 Cs 4 
3042,6667 Fe I 15 3032,08 on 2 
3042,535 Til 3 3031,639 Fe I 15 3042,463 Ar II 1 3031 ,59 Krii 5 
3042,3 Cs 4 3031 ,5 Cs 4 
3042,191 Si II 30 3031 ,215 Fe I 12 
3042,12 Xe II 12 3030,792 Ne II 2 
3042,0215 Fe I '1.5 

3030,43 KII 2 3041 ,7401 Fe I 15 
3030,35 Cs 4 

3041 ,6396 Fe I 10 3030,313 Ne I 50 
3041 ,573 Si II 20 3030,258 CuI 10 
3041 ,278 Alii 6 3030,1494 Fe I 15 
3040,933 Siiii 9 

3030,01 Krll 4 3040,512 CII 2 
3030,000 Si II 100 

3040,4281 Fe I 15 3029,730 Ti II 35 
3039,76 Oil 1 3029,60 CuI 2 
3039,75 AriV 3029,15 Cs 4 
3039,746 Fill 6 

Liii 2,5 3039,714 CII 3 3029,1 
3029,068 Na II 6 

3039,65 Ne II 3 3028,914 Ar II 8 
3039,488 CuI 10 3028,860 Ne II 4 
3039,51 Oil 1 3028,82 on 1 
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3028,721 Ar II 3 
II 

3017,348 Ne I 50 
3028,66 Ca III 6 3017,348 Ne II 3 
3028,424 Ne 1 3017,187 Ti II 50 3028,25 Cs 4 3016,185 Fe I 12 3028,04 0 IV 0 3016,15 Ar IV 5 
3027 ,82 CuI 5 3016,14 on 1 
3027 ,63 Xe II ~ 3015,980 Si II 3 
3027,27 Xe II 3 3015,8 Cs 4 3027 ,16 Ar III 5 
3027,011 Ne II 4 3015,52 Xell 20 

3015,400 Na II 6 
3027 ,006 Fe III 6 3015,260 Fe III 7 
3026,913 Ne 3 3014,920 Si II 3 
3026,762 Alii 1 ,5 3014,848 CuI 30 3026,745 Ar II 5 
3026,52 Xe III 8 3014,50 011 1 

3014,481 Ar II 6 
3026,4637 Fe I 15 3014,18 Xe III 6 
3025,8442 Fe I 50 3013,82 Xe II 2 
3025,75 011 1 3013,510 CuI 2 3025,638 Fe I 15 3013,37 011 3 3024,994 CuI 100 3013,167 Fe III 20 
3024,63 Ne 2 3013,091 Siiii 5 
3024,57 0111 4 3012,955 Ne I 50 
3024,45 Kr III 80 
3024,36 OIII 1 3012,88 Xe II 1 
3024,074 Alii 1 3012,83 Oil 1 

3012,129 Ne I 50 
3024,05 Ar III 12 3012,041 Cs II 8 
3024,0337 Fe I 15 3012,005 CuI 250 
3023,86 Till 12 
3023,83 Fe III 8 3012,00 Krii 1 
3023,80 Xe III 100 3011,482 Fe I 7 
3023,668 Nil 4 3010,838 CuI 2000 
3023,45 om 5 3010,02 Ar III 10 
3022,93 Clii 30 3009,83 Oil 1 
3022,820 Ti II 15 3009,62 Oil 1 
3022,608 CuI 300 3009,5707 Fe I 25 
3022,49 Kr II 5 3009,205 Ca I 5 
3022,30 Kr III 50 3009,138 Na II 4 
3022,10 Xe II 2 3008,83 011 3 
3021,544 CuI 300 3008,79 OIII 3 3021,55 Si II 20 3008,42 Kr II 8 
3021,0743 Fe I 150 3008,322 Ti II 2 
3020,9 Cs 4 3008,28 011 1 
3020,6405 Fe I 200 3008,1399 Fe I 60 
3020,4918 Fe I 150 

3008,12 3020,37 Cs II 4 CuI 5 
3007 ,82 Ne 1 

3020,29 Xe II 2 3007 ,793 Fe III 6 
3020,0044 Si I 75 3007,74 on 3 
3020,001 Fe II 10 3007 ,442 Na II 4 
3019,78 Xe II 2 
3018,9848 Fe I 15 3007 ,275 Fe III 20 

3007 ,1469 Fe I 8 
3018,82 Clii 12 3007 ,08 Oil 3 
3018,789 Fe III 6 3006,98 Clii 20 
3018,30 Kr II 1 3006,97 Xe II 2 
3018,09 CuI 2 

3006,858 Ca I 6 3017,65 Krll 20 
3006,830 Nil 7 

3017,63 0111 5 3006,82 on 3 
3017,6288 Fe I 15 3006,75 Cs II 
3017,43 Xe II 100 3006,7387 Si I 50 
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3006,05 Clll 20 2995,94 on 1 
3006,01 on 2 2995,75 Till 5 
3005,62 Oil 2 2995,524 Alii 1,5 3004,486 Ar II 2 
3004,39 Cl II 10 2995,34 Cs 20 

2994,958 Ca I 5 
3004,35 om 4 2994,69 Xe III 8 
3004,32 Xe Ill 30 2994,4281 Fe I 100 
3003,98 Xe II 40 2994,385 Fe I 5 3003,15 Fill 2 2994,280 Alii 1 3003,0323 Fe I 10 2994,273 Fill 8 
3002,961 Arll 6 2994,250 Ne I 3 
3002,93 on 1 2994,13 Cui 5 
3002,88 Cs 6 2993,27 Kr III 2 3002,730 Til 3 2993,09 Cl II 8 3002,649 Fe II 13 2992,91 Xe Ill 40 
3002,48 Kr II 2 2992,618 en 18 
3002,330 Fe II 5 2992,438 Ne I 200 
3002,281 CuI 10 2992,420 Ne I 200 3002,24 KrIll 6 2992,24 Kill 6 3001,920 Fill 3 2992,223 KI 1 
3001,85 Xe III 10 2992,22 Kr III 60 
3001,82 Alii 3 2992,118 KI 1 
3001,774 CuI 2 
3001,663 Ne II 6 2992,11 0111 2 
3001,617 Fe III 12 2991,82 CIIII 3 

2991,780 CuI 15 
3001 ,271 Cs II 10 2991,73 Xe II 3 
3001,24 Cui 5 2991,637 Fe I 5 
3000,9489 Fe I 100 
3000,892 Til 20 2991,45 Xe III 8 
3000,863 Ca I 5 2991 ,25 Xe III 10 
3000,4527 Fe I 8 2990,981 Til 3 
3000,442 Ar II 9 2990,85 Cs II 2 
3000,110 Ar II 5 2990,843 Ar II 2 
3000,097 Fill 4 2990,54 Xe II 12 
3000,059 Fe II 5 2990,488 Til 3 
2999,84 Krll 40 2990,3933 Fe I 6 
2999,641 Ca I 4 2990,17 Ti II 10 
2999,513 Cs 8 2990,036 Til 3 
2999,5125 Fe I 30 2989,30 Ca III 6 2999,465 Flll 6 2989,010 CuI 2 
2999,21 Xe II 15 2988,69 Krll 3 
2999,110 Ar II 2 2988,61 Ca III 7 
2998,43 NV 5 2988,45 Fill 4 
2998,384 CuI 150 
2998,20 Cs 2 2988,45 FII 3 
2998,174 AI II 2 2987 ,6453 Si I 150 
2997 ,74 on 2 2987,2923 Fe I 10 
2997,71 0111 2 2986,89 Cs 2 
2997 ,513 Fill 6 2986,82 Xell 8 
2997,364 Cui 2000 

2986,4569 Fe I 2997,309 Ca I 5 3 
2986,33 Cu II 2 

2997,301 Fe II 7 2986,20 Kill 5 
2997 ,2 Cs 2 2986,18 Xe II 10 
2997,168 Fill 6 2985,926 CuI 10 
2996,63 Clll 40 

2985,550 Fe II 13 2996,60 Kr III 20 
2985,464 Til 3 

2996,60 Kr II 20 2985,33 Krll 4 
2996,51 om 3 2985,3 Cs 2 
2996,15 Cs 2 2985,04 ArlV 
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2984,830 Fe II 15 2976,971 Nil 4 
2984,785 Fe I 10 2976,81 Cs 2 
2984,76 Tiiii 10 2976,39 Xe II 8 2984,63 Xe III 15 
2984,479 Fill 5 2976,28 Krll 3 

2976,131 Fe I 5 
2984,267 CuI 5 2975,938 Fe II 5 
2984,183 Na II 7 2975,92 Kr II 3 
2983,94 Kr II 2 2975,65 Cs 2 2983,91 Cs 2 
2983,82 Ne 5 2975,518 Ne I 35 

2975,13 Cs 2 
2983,78 om 9 2974,991 Na II 6 
2983,765 Fill 4 2974,926 Til 4 
2983,66 OIII 1 2974,86 Xe II 20 
2983,58 NIII 6 2974,714 Ne I 300 
2983,5714 Fe I 125 2974,675 CuI 10 
2983,290 Til 20 2974,65 Nil 2 
2983,22 Kr IV 2 2974,527 Ne 1. 
2983,038 CuI 3 2974,52 NV 6 
2982,78 Cl II 18 2974,236 Na II 2 
2982,765 CuI 8 2974,04 Kr II 25 

2982,663 Ne I 300 
2973,601 Nil 3 
2973,46 Cl II 2 

2982,5 Cs 2 2973,2368 Fe I 60 
2982,34 Kr II 1 
2982,23 Xe II 2 2973,1336 Fe I 60 
2982,123 CuI 3 2973,07 Ne II 1 
2982,106 CIII 8 2972,8 Cs 2 
2982,07 NIII 1 2972,63 Cl II 5 
2982,062 Fe II 8 2972,60 NIII 4 
2982,03 Cs 2 
2981,854 Fe I 6 2972,34 Krii 2 

2981 ,4459 Fe I 20 2972,31 Xe II 8 
2972,279 Fe I 3 2981,31 NV 10 2971 ,80 Krll 4 2980,922 Ne I 50 

2980,90 Cl II 4 2971 ,839 Mgll 1 
2980,78 NV 8 2971 ,522 Si IV 1. 
2980,642 Ne I 40 2971 ,24 Xe III 8 
2980,622 Na II 3 2970,851 Cs II 5 
2980,538 }'e I 5 2970,725 Na II 1 
2980,519 Si III 5 2970,682 Fe II 5 
2980,47 Cl II 2 

Cliii 2979,81 Krii 20 2970,67 4 
2979,806 Nei 50 2970,554 Til 4 

2970,513 Fe II 5 
2979,662 Na II 5 2970,372 Til 10 
2979,380 CuI 25 2970,3547 Si I 55 
2979,352 Fe II 8 
2979,32 Xe II 300 2970,106 Fe I 40 
2979,20 Ti II 10 2969,934 Fe II 8 
2979,051 Ar II 15 2969,80 Xe II 12 
2979,050 Na II 2 2969,59 CII 0 
2978,87 Krii 25 2969,4759 Fe I 10 
2978,87 NIII 3 
2978,48 Cl II 7 2969,45 Xe III 4 

2969,3606 Fe I 5 
2978,295 CuI 30 2969,23 Xe II 3 
2978,145 Fill 4 2969,145 Mg II 0 
2977 ,90 Xe II 5 2969,0 Cs 8 
2977 ,80 Till 7 

2968,836 CII 2977 ,32 NIII 3 2 
2968,56 Xe III 10 

2977,258 Cs II 3 2968,383 Cs II 5 
2977 ,222 Fe III 6 2968,31 Kr III 20 
2977,132 Na II 3 2968,226 Ti I 4 
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2968,020 Mg II 2 2958,35 Kr II 20 
2967 ,87 Mg II 1 2958,30 Ti II 2 
2967 ,868 CII 7 2958,286 Fe III 6 2967 ,629 CII 3 2957 ,532 Ar II 3 2967 ,25 Kr II 80 2957 ,50 Ti IV 4 
2967 ,244 CI 5 2957 ,3660 Fe I 30 
2967 ,218 Til 25 2957 ,293 Nel 8 
2967 ,181 Ne II 3 2956,795 Til 25 2966,97 Xe III 10 2956,541 Ar II 4 2966,8997 Fe I 125 2956,30 Kr II 3 
2966,89 FIII 1 2956,18 Til 70 
2966,871 en 5 2955,84 Xeii 2 
2966,74 Xe II 1 2955,73 Ne II 7 2966,655 CII 3 2955,388 Ar II 10 2966,187 CII 3 2955,20 Kr III 3 
2966,13 Kr II 3 2955,13 Fill 2 
2965,750 Na II 2 2954,78 Xe II 2 
2965,686 Til 15 2954,76 Ti II 60 2965,681 Ti I 8 2954,6543 Fe I 5 2965,56 Cliii 6 2954,37 Fill 0,5 
2965,4 Cs 2 2954,28 Kr II 12 
2965,2561 Fe I 20 2953,95 C IV 1 
2965,231 Til 6 
2965,19 Mg II 0 2953,9411 Fe I 50 
2965,11 Kr II 2 2953,778 Fe II 11 

2953,486 Fe I 5 2965,037 Fe II 10 2953,40 CIV 0 2965,0 Cs 8 2953,10 Ne II 0 2964,98 Xe.III 15 
2964,846 CI 2 2952,7 Lill 0,5 
2964,629 Fe II 9 2952,56 Kr III 50 
2964,21 Cl II 2 2952,527 Ne I 5 

2952,48 Xeii 2 2964,19 Xe II 12 2952,395 Na II 3 2964,131 Fe II 7 
2963,41 Xe II 50 2952,10 Till 4 
2963,235 Ne II 2 2952,09 Kr III 4 
2963,230 Fe III 8 2951 ,59 Cs 2 
2962,953 Nil 4 2951 ,58 Xe II 2 
2962,8 Cs 2 2951,231 Na II 8 
2962,4 Cs 2 2951 ,21 CuI 5 2961 ,596 Fill 5 2951,10 Ne II 2 
2961 ,272 Fe II 5 2950,88 KII ::! 
2961 ,165 CuI 2500 2950,35 Cl II 5 
2961 ,06 AI III 1 ,5 2950,243 Fe I 20 
2961,05 Krll 4 
2960,78 Kr II 5 2950,21 Kr II 30 

2949,91 Fill 1 ,5 
2960,260 Ar II 5 2949,800 Cs II 5 
2960,14 Kr II 40 2949,77 Xe II 4 
2960,112 Na II 1 2949,54 Kr II 15 
2959,9929 Fe I 10 
2959,98 Ti I 5 2949,316 Ne I 15 

2949,178 Fe II 10 
2959,74 OIII 5 2949,1 Cliii 1 
2959,71 Til 3 2949,043 Ne I 10 
2959,682 Fe I 5 2948,94 Kill 0 
2959,67 Siiii 3 

2948,388 2959,666 Fill 2 Fe III 8 
2948,38 Ti I 60 

2959,599 Fe II 7 2948,13 Kr III 10 
2959,150 Siiii 5 2948,06 Xe III 40 
2958,98 Till 50 2947 ,8773 Fe I 60 
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2947 ,85 Cs 2 2935,30 Ne II 1 
2947,700 Ti I 3 2935,23 Kr III 20 
2947,658 Fe II 13 2935,12 C IV 1 2947,53 Xe III 40 
2947,441 Na II 5 2934,80 Xe II 2 

2934,60 Clll 5 
2947 ,297 Ne I 200 2934,065 Na II 2 
2947,275 Ar II 2 2934,00 Kr III 10 
2946,732 Ne I 2 2933,70 Ne II 2 2945,695 Na II 4 2933,526 Til 25 2945,47 Ti II 50 2933,34 Xe II 1 
2945,368 Cu II 2 2933,060 CuI 20 
2945,25 Xe III 60 2932,74 Xe III 25 
2945,23 CuI 3 2932,721 Ne I 100 2945,106 He I 100 
2944,61 Xeii 4 2932,589 Arii 8 

2932,479 Fill 8 
2944,575 Ne I 2 2932,06 Kr II 1 
2944,398 Fe II 13 2931,699 CuI 10 
2944,1 Cs 2 2931 ,483 Ar II 9 2943,495 Nil 4 
2943,41 Xe II 4 2931,27 Ti II 40 

2931 ,09 Cs II 20 
2943,12 Ti II 12 2930,883 Na II 1 
2942,892 Arll 20 2930,416 CuI 5 
2942,25 Cs II 8 
2942,17 Nil 3 2930,40 Kr II 2 
2942,10 Xe II 20 2930,29 Xe III 20 

50 
2930,14 Ti IV 1 

2941,993 Till 2929,312 Ne I 15 
2941,963 Til 60 2929,121 Fe I 6 
2941,995 Mgl 13 
2941,893 Ar II 1 2929,0085 Fe I 25 
2941,39 Ti II 8 2928,69 Ti II 15 
2941,38 Xe II 8 2928,655 Nil 3 
2841,3438 Fe I 15 2928,634 Mg II 9 
2940,953 Cs II 20 2928,313 Til 30 
2940,22 Xe III 40 2927 ,87 Ti II 2 
2939,91 Kr III 15 2927 ,58 Xe II 2 
2939,72 Xe II 5 2926,75 Ti II 10 
2939,70 Kr II 2 2926,587 Fe II 12 
2939,55 Fe III 7 2926,33 Ar IV 11 
2939,506 Fe II 5 2926,33 om 2 2939,453 CuI 2 2926,274 Cs II 1 
2939,13 Xe III 10 2926,14 0 IV 1 
2938,868 CuI 15 2926,057 CuI 10 
293~,69 Ti II 30 2925,623 Ne II 3 
2938,56 Kr III 4 
2938,5 Cs 20 2925,439 CuI 30 

2924,882 CuI 10 
2938,473 Mgi 12 2924,642 Ar II 10 
2938,45 Kill 5 2924,52 Alii 3 
2937,811 Fe I 10 2924,48 Cs 2 
2937 ,766 CuI 2 
2937,725 Na II 5 2924,38 Xe II 2 

2924,33 Ca III 8 
2937 ,52 Ti IV 5 2923,95 Xe II 6 
2937 ,293 Til 25 2923,902 Fe III 8 
2936,9049 Fe I 60 2923,852 Fe I 7 
2936,739 Mgl 10 

2923,704 CuI 80 2936,509 Mg II 10 
2923,51 Xe III 25 

2936',17 Till 30 2923,474 Na II 3 
2935,86 Xe II 60 2923,212 CuI 20 
2935,538 Ar II 3 2923,050 Nil 1 
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2923,03 Xe II 1 2910,729 en 3 
2922,830 eu I 10 2910,64 Xell 1 
2922,76 Nil 1 2910,82 Cs 2 2922,21 es 2 2910,44 Ne 2 2922,024 Fe II 5 2910,27 Xe II 3 
2921,92 Krll 4 2910,059 Ne II 5 
2921,83 Cs 2 2909,912 Ti II 7 
2921,43 0 IV 3 2909,77 AI III 2 2921,03 Cs 20 2909,17 Kr III 30 2920,940 Na II 4 2908,957 en 2 
2920,887 Fill 4 2908,74 on 1 
2920,6915 Fe I 5 2908,62. Kr II 5 
2920,538 Fill 6 2908,14 Ti II 4 2920,296 eu I 10 
2919,87 Xe II 40 2907 ,90 ea III 2 

2907,701 Fe III 12 
2919,845 Na II 2 2907 ,520 Fe I 5 
2919,048 Na II 5 2907,497 Fe III 10 
2918,77 Ti II 2 2907,18 Xe II 80 2918,28 AriV 3 
2918,023 Fe I 10 2907,15 Kr II 1 

2907 ,09 en 1 
2917,734 Nil 1 2907,05 AI III 10 
2917,67 KrIll 10 2906,815 Ne II 3 
2917,59 Xe III 20 
2917,516 Na II 5 2906,69 Ti II 20 
2916,40 om 4 2906,62 on 3 

2916,335 Fill 10 
2906,56 Xe III 50 
2906,360 Mgi 4 

2916,29 0 IV 2 2906,34 AI III 3 
2916,16 Ne II 1 
2916,09 Till 10 2906,29 eiV 5 
2915,967 Arll 1 2906,25 eli I 20 
2915,78 Kr III 6 2906,17 Cs 2 
2915,65 on 1 2906,011 en 2 
2915,593 Ar II 4 2905,85 Ne 4 
2915,453 Mgl 3 2905,80 Fe III 8 
2915,24 Cs 2 2905,715 en 2 
2914,932 Ar II 1 2905,692 Si II 500 
2914,89 Ti II 10 2905,662 eu I 5 
2914,652 es II 8 2905,655 Ti I 5 
2914,12 Xe III 20 2905,301 Fill 6 2913,417 Ne I 2 2905,10 Xe II 2 
2913,34 Ti II 10 2905,00 on 2 
2913,279 Fill 8 2904,914 Na II 7 
2913,267 All 3 2904,61 FII 0 
2913,23 Krll 4 
2913,168 Ne I 200 2904,470 Si IV 2 

2904,431 Fe III 12 
2913,08 Ti II 1 2904,357 Nil 1 
2913,00 Ar IV 12 2904,29 OII 2 
2912,98 OIII 2 2904,283 Si II 300 
2912,916 eu I 2 
2912,1589 Fe I 20 2904,18 Xell 3 

2903,30 om 4 
2912,082 Ti I 40 2903,19 Alii 1 
2912,06 ei II 15 2902,923 Mgl 2 
2911,90 Xe III 40 2902,68 Xe II 3 
2911,85 on 2 
2911 ,47 Xe III 2 2902,47 Fe III 9 

2902,456 Fe II 5 
2911,461 Ne I 25 2902,45 ei II 4 
2911,215 eu I 30 2902,258 All 2 
2911,20 on 2 2902,08 Alii 2 
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2901,915 Fe I 5 2890,59 Ti II 8 
2901,60 C IV 2 2889,447 FIII 8 
2901,3820 Fe I 5 2889,07 Xe II 10 2901 ,136 Na II 4 
2901 ,1 Cs 2 2888,923 Till 15 

2888,62 Ti II 10 
2900,04 Kr III 20 2888,43 Ne II 1 
2900,02 Ti IV 0 2888,093 Fe II 5 
2899,78 Ca III 9 2887 ,91 Oil 3 2899,75 Cs II 8 
2899,57 Xe III 1 2887 ,807 Fe I 5 

2887 ,559 FIII 8 
2899,086 Nil 1 2887 ,511 Si II 10 
2898,90 KIII 1 2887,456 Ti II 2 
2898,48 om 1 2887 ,41 CIII 4 2898,355 Fe I 5 
2897 ,69 Xe III 2 2887 ,358 Si II 5 

2887.12 Xe II 10 
2897 ,503 Nil 4 2886;67 Cs 20 
2897,332 Ar II 6 2886,250 Na II 4 
2897,262 Fe II 8 2885,928 Fe II 5 2897,03 Ne II 2 
2896,753 Ar II '10 2885,90 on 1 

2885,496 CII 6 
2896,63 Xe III 30 2885,408 CuI 5 
2896,564 Ar II 2 2885,36 OIII 3 
2895,92 Kr III 1 
2895,92 Kr II 1 2885,273 Nil 6 
2895,458 Fill 4 2884,808 en 4 

2895,45 
2884,77 NIV 4 

OIII 2 2884,685 Nil 2 
2895,32 Cs 2 2884,55 Kr III 2 
2895,22 Xe II 150 2884,42 Cs 8 
2895,215 Fe II 7 2884,246 Nil 4 
2895,131 Si IV 3 2884,21 Kr II 2 
2895,076 Fe III 8 2884,20 Alii 4 
2895,05 Ne 1 2884,1955 Cu II 60 
2895,036 Fe I 8 2884,12 Ar III 9 
2894,85 Cs 2 2884,099 Till 70 
2894,778 Fe II 7 2884,01 Cl II' 2 
2894,63 Krii 2 2883,96 on 4 
2894,5055 Fe I 10 2883,78 OI 3 
2894,228 AI I 3 2883,745 Cs II 5 
2893,985 Ar II 1 2883,71 Xe II 12 2893,946 Na II 6 2883,702 Fe II 10 
2893,889 Nil 1 2882,99 F IV 0 
2893,81 Cs 2 2882,934 CuI 1500 
2893,70 om 3 2881,852 Ne I 2 
2893,63 Kr III 40 
2893,618 Nai 1 2881 ,80 Ca III 7 

2881 ,70 OIII 4 
2893,11 Ne 1 2881 ,5792 Si I 1000 
2892,868 Nil 4 2881,463 Alii 4 
2892,47 011 2 2881 ,28 om 2 
2892,18 Kr III 100 

2881 ,19 Cs II 15 2891 ,88 011 1 
2881 ,14 Xell 1 

2891 ,75 Cs 2 2881 ,140 Na II 6 
2891,71 Xe III 25 2880,756 Fe II 9 
2891 ,64 CuI 30 2880,290 Ne I 3 
2891 ,612 Ar II 18 

2880,28 Ti II 3 2891 ,36 Ne II 0,5 
2879,80 om 0 

2891,050 Ti II 15 2879,751 Nil 4 
2891,046 NII 3 2879,743 CuI 2 
2890,84 CuI 50 2879,327 Ar II 4 
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2879,25 es 8 2871,40 FII 5 
2879,04 on 3 2871,399 Ar II 1 
2878,95 OI 2 2871 ,32 es 2 2878,86 eu I 5 2871,270 Na II 5 2878,72 Ar III 5 2871,24 Xe II 50 
2878,13 Ne II 0,5 2871,125 Fe II 6 
2877,6996 eu II 40 2871,059 Fe II 6 
2877,681 Nil 4 2871,022 Ar II 1 2877,418 Ti II 60 2870,61 Kr III 50 2877 ,3021 Fe I 8 2870,04 Ti II 25 
2877 ,29 es 8 2869,993 Fill 3 
2877 ,101 eu I 5 2869,95 ea III 7 
2876,802 Fe II 7 2869,95 Ne II 2 2876,65 Ar III 1 2869,80 eu I 2 2876,49 Fill 3 2869,3083 Fe I 10 
2876,49 FII 3 2869,283 Ar II 1 
2876,43 Ne II 4 2868,874 Fe II 5 
2876,42 eiii 5 2868,732 Ti II 15 2876,30 OI 1 2868,52 Alii 9 2876,025 eu I 2 2868,470 eu I 10 
2875,88 FII 2 2868,42 Xe III 1 
2875,87 Fill 3 2868,41 el II 10 
2875,79 Ti II 10 

2868,33 2875,67 eu I 10 es 8 
2875,39 Ti II 15 2867,36 Xe II 2 

8 
2867 ,30 Fill 5 2875,346 Fe II 2867 ,30 FII 3 

2875,3034 Fe I 5 2866,90 es 2 2875,30 es 8 
2875,240 eu I 2 2866,76 Xe II 5 
2875,09 Siiii 2 2866,73 OIII 2 
2874,81 Fill 5 2866,65 Ne 5 
2874,80 FII 4 2866,6264 Fe I 7 
2874,722 em 3 2866,57 ea III 7 
2874,626 Siiii 4 2866,37 Cs II 8 2874,583 Ar II 3 2865,841 Ar II 4 
2874,560 eu I 20 2865,670 Fill 4 
2874,43 em 2 2865,45 es 2 
2874,40 Ar IV 6 2865,21 eli I 4 
2874,24 Kr III 2 2864,973 Fe II 5 2874,24 em 0 2864,73 Xe II 150 
2874,22 FII 1 2863,8644 Fe I 8 
2874,173 Fe I 10 2863,86 Xe III 1 
2874,08 Ti II 2 2863,712 em 4 
2873,82 om 2 

2863,57 2873,72 Kr II 4 om 3 
2863,55 ell I 7 

2873,401 Fe II 10 2863,4311 Fe I 8 
2873,13 FII 2 2862,866 Fill 6 
2873,12 Fill 4 2862,67 Ti IV 1 
2873,00 Ne II 3 
2872,95 Na II 0 2862,52 om 3 

2862,41 Xe III 30 
2872,85 Kr III 5 2862,40 es 8 
2872,73 Xe III 2 2862,34 Till 30 
2872,663 Ne I 35 2862,26 om 3 
2872,382 Fe II 9 

2862,26 2872,35 es 8 NIII 6 
2862,17 Kr II 2 

2872,3346 Fe I 7 2862,07 CuI 5 
2871 ,68 Xe III 30 2862,070 Ne I 8 
2871,40 Fill 8 2862,06 eli I 5 
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2861 ,99 Till 20 2851 ,94 Ar IV 4 
2861 ,90 Xe II 20 2851 ,7979 Fe I 15 
2861 ,40 FIV 2 2851 ,743 eu I 15 2861 ,38 OIII 3 2851 ,660 Mgi 16 2861 ,291 Till 3 2851 ,23 es 20 2861 ,060 en 2 2851 ,16 Kr III 30 2861,011 Na II 1 2851 ,087 Ti II 20 2860,85 es 8 
2860,79 Ti II 4 2850,95 Xe II 3 
2860,742 Ar II :3 2850,4 es 2 

2860,71 el II 5 2850,288 Fe III 7 
2850,25 Xe III 2 

2860,:308 FIIJ 9 2849,66 Xe II 8 2859,481 Na II 5 
2859,32 es 20 2849,606 Fell 7 
2859,3 Kr IV .3 2849,050 em 5 
2859,16 NV 5 2848,955 es II 3 
2859,05 Kr III 4 2848,91 OIII 6 
2858,8970 Fe I 5 2848,899 Fe II ,') 

2858,734 eu I 200 2848,72 eu II 2 2858,664 Fe lii 7 
2858,399 Till 8 2848,342 Mgi 14 

2848,332 Fe II 7 
2858,:343 Fe II 11 2848,122 Fe II 7 
2858.225 eu I 50 2848,046 Fe II 8 
2858,03 NV 4 
2858,01 Ne II 2 2847 ,816 Ar II 3 
2858,00 en 1 2847 ,66 Xe III 40 
2857 ,89 om 3 2847 ,655 es II 1 
2857 ,83 es 2 2847 ,36 Kr II 25 
2857,81 Xe III 1 2847 ,24 es II 3 
2857,79 Till 15 2847 ,146 Ar II 2 2857,746 eu II 5 
2857,171 Fe II 7 2846,716 Mgi 12 

2846,490 Ne I 2 
2857 ,013 em 1 2846,48 Xe II 3 
2856,928 Fe II 8 2846,478 eu I 15 
2856,78 OIII 3 
2856,660 eu I 2 2846,193 Csll 10 
2856,65 Xe II 2 2846,09 Ti II 15 
2856,616 Till 2 2845,92 Xe II 8 
2856,392 Fe II 5 2845,84 OIII 3 
2856,24 Till 25 2845,67 es 20 
2856,2 Kr IV 2 2845,5959 Fe I 8 2856,141 Fe II 7 2844,842 eu I 10 
2856,09 Kr III 5 2844,48 es 2 
2855,670 Fe II 9 2844,46 Krii 20 
2855,29 Ar III 8 2844,45 Xe II 5 
2854,53 Xe II 60 
2854A5 es 8 2844,39 om 2 

2844,28 el II 4 
2854,13 em 0 2844,160 eu I 15 
2853,922 Till 10 2844,129 Ar JI 4 
2853,78 OIII 1 2844,117 em 2 
2853,23 Ar III 6 
2853,22 Kr III 2 2844,09 Till 2 

2843,9775 Fe I 20 
2853,13 em 0 2843,6314 Fe I 10 
2853,11 Xe II 1 2843,485 Fe II 5 
28.53,013 Na I 15 2843,369 Ar II 3 
2853,0 KriV 5 
2852,811 Na I 16 2842,88 Ar III 7 

2842,647 Mgi 6 
2852,415 es II 8 2842,632 Nei 15 
2852,39 Xe II 3 2842,3345 Si I 15 
2852,127 Mgi 50 2841 ,914 Till 30 
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2841,721 Na II 7 2832,49 CuI 5 
2841,72 F IV 2 2832,46 Xe II 2 
2841 ,7 Fill 3 2832,4364 Fe I 25 2841,5 Cs 2 2832,39 Kr II 2 2841,00 Kr III 30 2832,33 Cl II 4 
2840,92 CuI 10 2832,158 Till 20 
2840,756 Fe II 8 2832,00 Xe II 2 
2840,647 Fe II 9 2831,562 Fe II 11 2840,489 Cu II 2 2831,490 Silll 7 4840,4229 Fe I 6 2830,93 Cu II 3 
2840,342 Fe II 7 2830,43 Krii 3 
2840,205 AlI 2 2830,36 Nil 0 
2840,099 AlI 7 2830,31 CuI 2 2839,819 Fe II 6 
2839,70 Ti II 15 2830,25 Ar IV 10 

2829,854 Na II 2 
2839,622 Silll 5 2829,60 Kr IV 3 
2839,57 Xe III 2 2829,423 Cs II 5 
2839,57 Xe II 2 2829,42 CuI 5 2839,555 Na II 4 
2839,535 Fe II 7 2829,41 Kr III 6 

2829,358 Nil 1 
2839,20 Kr II 2 2829,18 0 IV 2 
2838,85 Xe III 3 2829,076 He I 40 
2838,85 Xe II 3 
2838,79 Krii 20 2829,045 Cs II 5 
2838,1205 Fe I 10 2828,87 Ti II 30 

20 
2828,8094 Fe I 7 

2838,09 Cs 2828,80 Ti II 30 
2837 ,963 AlI 7 2828,634 Fe II 6 
2837 ,856 All 2 
2837 ,603 CII 18 2828,150 Ti II 60 
2837 ,3685 Cu II 50 2827 ,98 Ne 0 
2837 ,300 Fe II 5 2827 ,91 Cs II 00 

2827 ,90 Xe II 2 2837 ,28 Cs II 00 2827,8931 Fe I 5 2836,98 Ti IV 0 
2836,710 en 20 2827 ,584 Ne I 3 
2836,60 Till 15 2827 ,45 Xe III 30 
2836,35 Oil 2 2827,431 Fe II 5 
2836,34 0111 4 2827 ,22 Till 10 
2836,25 0 IV 6 2826,94 Xe II 5 
2836,16 Xe II 1 2826,802 Cs II 1 2836,08 Kr IV 3 2826,13 FIV 5 
2835,94 Kr III 6 2826,081 FIII 5 
2835,716 Fe II 9 2826,05 Xe III 20 
2835,606 Fill 9 2825,82 Ne III 5 
2835,59 Cl II 3 
2835,4574 Fe I 6 2825,687 Fe I 6 

2825,609 Ne I 8 
2835,4 Cliii 4 2825,557 Fe I 20 
2835,35 Kr II 8 2825,28 Ne III 4 
2835,233 Ne I 15 2825,259 Ne I 10 
2835,01 Cs 8 
2834,472 Si II 5 2824,66 Ar III 6 

2824,47 Ne III 3 
2834,30 CuI 2 2824,370 CuI 1250 
2834,14 Ti II 10 2824,12 Cs 8 
2833,962 FIII 8 2823,80 FIV 3 
2833,18 Xe III 6 

2823,77 2833,100 Fe II 5 Fill 3 
2823,635 Nil 5 

2833,00 Krll 100 2823,2767 Fe I 20 
2832,95 Xe III 6 2823,03 Cs 8 
2832,921 Ne I 8 2823,03 Kr II 2 
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2822,95 Ne III 7 2811,67 Kr III 25 
2822,812 en 2 2811,67 Xe III 8 
2822,63 Kr III 6 2811 ,422 Fill 10 2822,63 Kr II 5 2811 ,112 Mgi 2 2822,05 eu III 1 2810,82 Cs 20 
2821 ,68 Ne 0 2810,80 eu II 3 
2821,54 eii 1 2810,52 Xe III 1 
2821 ,41 Till 8 2810,276 Ti II 50 2820,95 Kr III 4 2809,91 es 8 2820,74 F IV 4 2809,806 Fe II 7 
2820,70 en 1 2809,761 Mgi 3 
2820,695 Fill 4 2809,63 om 3 
2820,632 Alii 1 2809,514 Na II 5 
2820,580 Si II 2 2809,50 Ne II 4 
2820,44 Ne 0 2809,44 Ar IV 16 

2820,36 Ti II 4 2809,35 NIV 2 
2809,154 Til 5 

2820,268 es II 5 2809,07 Xe III 8 
2820,06 Xe II 4 
2820,00 ell 1 2808,99 KII 3 
2819,99 Till 8 2808,84 Oil 2 

2819,28 es 2 
2808,72 Kr II 1 
2808,685 Na II 1 

2819,24 eiV 1 2808,56 Xe II 4 
2819,13 eii 1 
2819,02 Xe II 1 2808,07 em 1 
2819,02 Ti III 1 2807 ,55 Xe II 2 

2807 ,46 F IV 0 
2818,88 Ne 1 2807 ,25 Xe III 10 
2818,68 eu I 4 2807 ,02 Ar III 4 
2818,68 om 1 
2818,624 Fe III 6 2806,985 Fe I 20 
2818,302 Fill 5 2806,407 Ti II 5 

2818,271 Na II 2 2806,39 Xe III 3 
2806,31 em 1 2818,26 Ar III 6 2806,168 Ar II 5 2817,98 es 20 

2817,838 Till 60 2806,07 Kr III 20 
2817,53 Kr III 2 2806,00 F IV 1 
2817,5047 Fe I 6 2805,990 Ar II 1 
2817,37 Til 3 2805,791 Fe II 5 
2817,110 Si III 9 2805,71 eu I 5 
2816,943 es II 20 2805,694 Til 6 
2816,87 Kr II 30 2805,65 Alii 4 
2816,53 OIV 4 2805,17 elm 2 
2816 ,46 Krii 60 2805,13 em 0 
2816,179 Alii 20 2805,08 Xe III 2 
2815,94 Xe III 40 

40 2815,57 Till 2 2805,00 Till 
2804,5212 Fe I 20 

28'15,33 es 2 2803,97 Fill 0,5 
2814,685 Ne I 20 2803,686 eu I 10 
2814,48 Kr III 15 2803,60 Kr II 4 
2814,47 Xe III 30 
2813,97 Kr III 15 2803,60 0 IV 2 

2803,45 en 0 
2813,88 ea III 7 2803,441 Fe III 6 
2813,613 Fe II 5 2803,20 Kr II 20 
2813,558 eu I 2 2803,11 on 1 
2813,2877 Fe I 30 
2813,241 Fe III 10 2803,02 Xe II 5 

2802,95 eii 0 
2812,96 eu III 5 2802,704 Mg II 12 
2812,74 eu I 2 2802,556 eu I 10 
2811 '781 Mgi 1 2802,50 Xe II 1 
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2802,498 Ti I 15 2793,316 Cs II 5 
2802,39 en 0 2793,18 Fill 2 
2802,34 Ne III 2 2792,660 Ne I 3 2801,43 en 5 2792,52 Xe II 1 2801,23 Krll 2 2792,318 Ne I 20 
2801 ,21 en 5 2792,16 Cs 8 
2800,98 Krll 2 2792,015 Ne II 5 
2800,919 Ar II 1 2791,951 CuI 5 2800,65 Ti II 30 2791 ,798 Cu II 10 2800,27 Cl II 4 2791,63 Ca III 6 
2800,24 Ne III 3 2790,776 Mgll 9 
2800,22 Xe III 20 2790,62 Ti II 3 
2799,80 Ne I 2 2790,39 Li II 2 2799,69 Cu II 2 2789,89 OIII 3 2799,60 Clii 4 2789,86 ov 3 
2799,536 Cu II 5 2789,83 Kr II 3 
2799,47 CIII 4 2789,797 Cs II 10 
2799,41 Csll 10 2789,52 Xe II 2 2799,286 Fe II 7 2789,352 Fill 3 2799,216 Nil 5 2788,96 AriV 14 
2799,15 en 1 2788,81 Cs 2 
2799,01 om 2 2788,56 FIV 1 
2798,96 Ne 0 

2788,258 Fe III 6 2798,95 Tiiii 1 
2798,73 Tiiii 0 2788,24 Cs II 10 

2788,105 Fe I 30 
2797 ,998 Mg II 10 2788,093 Fill 20 
2797 ,97 0111 1 2788,00 Till 8 
2797 ,914 Fe II 5 
2797 ,7765 Fe I 15 2787 ,9331 Fe I 5 
2797,70 CII 1 2787,73 Ne III 4 
2797 ,65 Xe II 30 2787 ,72 Fill 2 

2787 ,38 Fill 0,5 2797 ,44 Cu II 2 2787 ,04 0 IV 8 2797 ,26 Cu II 2 
2797,11 Ar IV 7 2787 ,03 ov 4 
2796,80 F IV 2 2787 ,02 Cs 8 
2796,49 Xe II 2 2786,89 Ne III 3 
2796,46 CIII 3 2786,496 CuI 10 
2796,37 Cliii 1 2786,17 Ne III 2 
2796,26 Krll 2 2785,99 Ti II 6 2795,963 Nei 8 2785,96 FIV 3 
2795,81 Kr II 30 2785,42 Xe II 3 
2795,613 Ne I 1 2785,39 Ar IV 
2795,528 Mg II 13 2785,29 Ne III 5 
2795,500 Fill 4 
2795,425 Ar II 2 2785,26 Kr III 2 

2785,23 Ar III 5 
2795,31 Cu II 2 2785,213 Fe II 8 
2795,289 Ar II 2 2784,666 Cs II 3 
2795,101 Nei 35 2784,648 Ti II 3 
2794,86 Xe III 20 

2784,48 OIII 2 2794,592 Ne I 5 
2784,47 Ar IV 12 

2794,56 CIII 2 2784,10 Cs 8 
2794,50 Csll 10 2783,696 Fe II 12 
2794,26 F IV 3 2783,65 Ar III 5 
2794,220 Ne II 3 

2783,551 2794,2 Fill 3 CuI 20 
2783,37 Xe III 12 

2794,09 om 5 2783,30 Fill 0 
2793,888 Fe II 7 2783,15 on 2 
2793,485 Cui 2 2783,03 Ne III 2 
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2782,972 Mgl 18 2772,1107 Fe I 20 
2782,92 AriV 3 2772,04 OIII 2 
2782,73 Xe II 2 2771 ,27 Ca III 4 2782,592 CuI 20 
2782 ,47 Cl IV 7 2771 ,184 Fe li 5 

2770,79 Ca I 3 
2782,46 0 IV 3 2770,64 Cl IV 4 
2782,30 Ti II 2 2770,508 Fe II 5 
2782,07 Ne I 2 2770,41 Xeii 2 2781 ,956 Fill 4 
2781,68 Ne I 3 2770,15 om 2 

2770,06 Ne II 1 
2781 ,42 Ne 1 2769,748 Ar II 4 
2781 ,416 Mgi 18 2769,69 ov 1 
2781 ,350 Fill 5 2769,6693 Cu II 50 2781,288 Mgi 8 
2781 ,18 F IV 2 2769,5 Cs 2 

2769,354 Fe II 9 
2781,05 OIV 7 2769,3 CIIII 3 
2781 ,04 ov 5 2769,2985 Fe I 6 
2780,81 Cs 2 2769,153 Fe II 6 
2780,55 Till 5 
2780,065 Cs II 3 2768,934 Fe II 8 

2768,878 CuI 125 
2780,023 Ne II 2 2768,54 Kr III 4 
2779,97 Krll 1 2768,349 Mgi 7 
2779,9 Cs 8 
2779,831 Mgi 20 2767 ,945 Ar II 2 
2779,64 Xe III 5 2767 ,77 Ne I 2 

4 
2767 ,673 en 3 

2779,51 Kr II 2767 ,5232 Fe I 20 
2779,299 Fe II 11 2767 ,503 Fe II 13 
2779 ,11 Kr II 20 
2779,1 es 8 2767 ,28 Ne I 3 
2778,99 Kr II 2 2767 ,00 Xe II 1 

2778,48 Till 2 2767,00 Ne 7 

2778,270 Mgi 18 2767 ,0 Liii 4 

2778,2214 Fe I 20 2766,50 OIII 2 

2778,03 FIV 1 2766,371 eu I 2500 
2777,96 Kr II 1 2766,364 Nei 3 
2777 ,892 Fe II 5 2766,20 Xe III 5 
2777 ,89 KII 2 2766,13 Ca I 1 
2777,714 em 5 2766,118 en 2 
2777 ,65 Ne III 7 2766,095 es II 5 
2776,99 es II 15 2766,07 Ne 6 
2776,96 Xe III 10 2765,90 Kr III 2 
2776,923 Fe II 5 2765,222 Mg-I 5 
2776,690 Mgi 18 2765,120 en 1 
2776,26 Ar IV 10 . 

10 2775,049 Ne I 5 2764,821 Till 
2764,762 CuI 5 

2774,86 Xe II 15 2764,70 Ne 2 
2774,70 Kr IV 6 2764,648 Ar II 4 
2774,691 Fe II 7 2764,60 FIV 0 
2774,59 Kr II 3 
2774,46 Cs 8 2764,60 ea I 2 

2764,42 es 20 
2774,099 Ar II 2 2764,38 Ne 1 
2773,73 Tiiii 1 2763,88 ei II 10 
2773,55 Xe II 5 2763,809 CuI 15 
2773,306 Fe III 8 

2763,804 2772,80 ea I 1 He I 20 
2763,56 Xe II 1 

2772,740 Ar II 2 2763,520 Ar II 1 
2772,60 Kr II 10 2763,108 Fe I 4 
2772,41 Xe III 10 2763,00 Xe III 1 
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2762,922 Ne II 3 2752,47 om 0 
2762,815 AI III 9 2752,24 OV 0 
2762,77 Xe II 2 2751,828 CIII 3 2762,460 Alii 2 2751,810 CuI 10 2762,324 Ne I 3 2751 ,8 Fill 1 
2762,23 Ar III 7 2751,70 Ti II 50 
2762,22 Ti II 2 2751,59 Krll 5 
2762,05 Ca I 2 2751,52 Cl II 5 2762,0275 Fe I 15 2751,29 CuI 10 2761 ,97 Cs II 8 2751,23 Cl IV 5 
2761 ,813 Fe II 9 2751 ,123 Fe II 6 
2761,785 Fe I 18 2751 ,11 Cs 2 
2761,60 Xe III 12 2750,878 Fe I 5 2761,30 OIII 3 2750,786 CuI 5 2761,291 Ti II 7 2750,36 Kr III 10 
2760,852 Alii 1 2750,1415 Fe I 25 
2760,76 Xe III 6 2749,839 Cs II 8 
2760,48 AI III 1 2749,734 CuI 2 2760,25 CuI 2 2749,484 Fe II 12 2759,817 Fe I 5 2749,34 Ca I 1 
2759,81 FIII 5 2749,324 Fe II 14 
2759,589 FIII 10 2749,184 Fe II 13 
2759,323 Ne I 2 
2759,02 Kr II 4 2749,031 Ti I 5 
2758,69 Cl II 5 2748,23 Cs II 15 

2758,64 3 
2748,18 Kr IV 8 

Ne I 2748,065 All 3 
2758,36 Xe II 1 2747 ,88 Xe III 8 
2758,35 Ti II 2 
2758,066 Til 20 2747 ,870 F III. 5 
2757,92 Ar IV 14 2747 ,46 OII 6 
2757 ,86 Xe II 40 2747 ,41 Kr II 2 
2757,81 Cs II 7 2747 ,282 CII 12 
2757 ,62 Ti II 3 2746,982 Fe I 20 
2757 ,40 Ca I 2 2746,713 CuI 20 
2757,374 Til 6 2746,70 Ti II 30 
2757,3170 Fe I 10 2746,488 en 10 
2757 ,304 Ar II 3 2746,483 Fe II 14 
2757 ,025 Fe II 5 2746,31 Kr II 15 
2756,617 Ne II 3 2745,49 Ca I 1 2756,664 Fill 5 2745,452 CuI 20 
2756,53 Kr III 8 2745,2710 Cu II 20 
2756,512 Fe II 5 2745,00 OIII 2 
2756,3295 Fe I 20 2744,838 Til 5 
2756,2677 Fe I 20 
2756,22 OIII 1 2744,797 Ar II 6 

2744,64 Kr II 1 
2755,82 Ne I 15 2744,5287 Fe I 8 
2755,737 Fe II 15 2744,51 F IV 1 
2755,69 CuI 5 2744,0691 Fe I 10 
2755,556 Fill 7 
2755,20 Cs 20 2744,05 Kr III 2 

2744,04 Xe II 2 
2755,307 Fill 4 2743,89 Ar III 3 
2755,13 ov 2 2743,62 O'V 0 
2754,907 Fe II 6 2743,55 KII 4 
2754,864 Ar II 2 
2754,10 Cl II 25 2743,53 Ne I 15 

2743,196 Fe II 14 
2753,287 Fe II 12 2743,16 Xe II 2 
2752,85 Ti II 4 2743,03 Kr III 3 
2752,8 FIII 1 2742,56 Krii 40 
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2742,4064 Fe I 30 2733,15 Xe II 25 
2742,30 Ti II 8 2733,022 Ar II 4 
2742,297 Til 15 

2732,61 Nel 1 2742,2554 Fe I 20 
2742,13 Kr IV 20 2732,504 Ar II 6 

2732,335 Ar II 1 
2742,05 Kr III 5 2732,33 Krll 4 
2741,962 Ar II 1 2732,3 Lil 2 
2741,84 KrIll 2 
2741 ,397 Fe II 6 2731 ,993 Mgl 8 
2741,186 Lil 10 2731 ,93 eu II 2 
2741,067 Ar II 2 2731,8 es 2 

2731,639 Ar II 1 2740,980 AlI 4 2731 ,583 Ti I 7 2740,912 Ar II 1 
2740,80 Xe III 12 2731,528 Ne I 3 
2740,73 es II 15 2731 ,46 Xe II 1 
2740,333 Ar II 1 2731,44 ov 0 
2740,31 Fill 1 2731 ,37 Nil 1 
2740,11 Kr II 1 2731,358 Nel 3 
2739,808 Til 15 2731 ,141 Til 4 2739,7658 eu II 8 2730,95 Ti II 6 
2739,63 FII 0 2730,738 Fe II 11 
2739,546 Fe II 15 2730,7 Li II 5 
2739,15 Oill 0 2730,61 en 1 
2739,11 Fill 1 

3 2738,70 Ti II 3 2730,55 KriV 
2730,41 Kr III 5 

2738,13 Kr II 1 2730,065 es II 5 
2737 ,954 Fill 4 2729,46 Kr II 30 
2737 ,608 eu I 2 2729,35 ov 1 
2737,3422 eu II 10 
2737 ,3108 Fe I 20 2729,213 eii 2 
2736,968 Fe II 12 2728,707 en 4 
2736,96 Kill 0 2728,4 Liii 2 
2736,91 FV 0 2728,22 Xe III 4 
2736,65 Kr IV 2 2728,0212 Fe I 5 
2736,542 Mgl 12 2727,93 Fill 2 
2736,177 Ne I 5 2727,80 es 2 
2735,69 Ne I 8 2727 ,7 eliii 2 
2735,614 Fe I 8 2727 ,53!1 Fe II 13 
2735,613 Ti I 6 2727,47 Fill 0 
2735,4762 Fe I 8 2727,420 Til 8 
2735,283 Til 10 2727 ,382 Fe II 8 
2735,168 Ne I 3 2727 ,36 en 2 
2735,14 OIII 1 2727,22 Xe III 4 
2734,858 eu I 10 2726,95 om 1 
2734,85 es 2 

2726,802 es II 1 
2734,82 ea I 2 2726,702 Si II 5 
2734,755 Ne I 2 2726,30 es II 0 
2734,702 Nil 2 2726 ,05·1 Fe I 6 
2734,14 Xe II 50 2725,90 em 7 
2733,879 es II 5 

2725,79 Ti II 3 
2733,8 Fill 0,5 2725,30 em 7 
2733,5816 Fe I 15 2725,081 Til 10 
2733,493 Mgl 10 2724,9542 Fe I 10 
2733,36 Kr IV 2 2724,885 Fe II 9 
2733,34 Oil 10 

2724,85 em 6 
2733,32 He II 100 2724,84 Ar III 10 
2733,264 Til 30 2724,772 Ne I 3 
27.33,26 Kr II 50 2724,21 Cs II 10 
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2724,03 CliV 5 2714,54 CuI 2 
2724,03 Cliii 5 2714,49 Kr II 3 
2724,01 0 IV 2 2714,412 Fe II 13 2723,953 Cui 30 2714,38 Cl II 8 2723,95 Cs 8 2714,37 CIIII 2 
2723,812 Si IV 3 2714,35 NIII 1 
2723,5786 Fe I 15 2714,08 NIII 3 
2723,40 Xe II 1 2714,0 Cs 2 2723,25 FIV 0 2714,00 CuI 2 2723,25 Fill 1 2713,95 NIII 5 
2723,191 He I 10 2713,76 Ne 1 
2723,091 Alii 2 2713,54 FIV 0 
2722,737 Fe II 5 2713,5079 Cu II 50 2722,702 CuI 5 2713,40 om 2 2722,040 Fe II 5 2712,88 FV 0 
2721,6771 Cu II 25 2712,77 Cl II 4 
2721,645 Ca I 10 2712,40 Krii 80 
2721,6 Cs 2 2712,388 Fe II 6 2721 ,28 Xe II 1 2712,32 CII 0 2721,06 FV u 2711,88 Cu II 5 
2720,918 Alii 1 2711 ,845 Fe II 9 
2720,9035 Fe I 40 2711,6560 Fe I 4 
2720,62 Cui 2 
2720,199 CuI 15 2711,6 Cs 2 
2720,184 Ar II 2 2711,11 Kr II 2 

2719,90 Kr II 5 
2710,59 CII 1 
2710,5 Cs 2 

2719,89 Fill 1,5 2710,37 Cllll 7 
2719,61 Cl II 4 
2719,39 Ti II 2 2710,27 Kr III 2 
2719,296 Fe II 5 2710,27 Krii 3 
2719,097 CuI 15 2709,837 Nil 6 

2709,82 Cl II 2 2719,025 Fe I 60 2709,60 CIII 4 2719,0 Cs 2 
2718,90 011 3 2709,582 Alii 1,5 
2718,847 CuI 2 2709,408 FIII 3 
2718,79 Xe II 1 2709,056 Fe II 7 
2718,775 Cu II 35 2709,03 Cl II 10 
2718,64 Tiiii 0 2709,02 Kr III 1 
2718,639 Fe II 5 2709,0 Cs 2 2718,4365 Fe I 6 2708,87 0111 1 
2718,34 FIV 0 2708,4 CII 1 
2718,14 Fill 1 2708,311 Kr III 1 
2717,86 Cs II 1 2708,272 Ar II 6 
2717,70 Krll ·I 
2717,62 Cllll 2 2708,052 Ar II 2 

2707 ,507 Fe I 20 
2717,35 Xe II 30 2707,17 FV 2 
2717,304 Ti II 3 2707,132 Fe II 6 
2717,18 Kr II 1 2706,79 Cs 20 
2716,860 Ar II 2 

2706,76 CIII 2716,218 Fe II 9 4 
2706,74 Ne 1 

2716,20 Ti II 4 2706,66 FIV 1 
2716,16 Krii 10 2706,5829 Fe I 8 
2715,8 Cs 2 2706,566 Fe II 7 
2715,76 Xe II 3 
2715,543 CuI 20 2705,3 Cs 2 

2705,18 CuI 2 
2715,45 on 5 2705,117 Fe III 7 
2715,35 CuI 5 2704,87 Ca III 6 
2715,19 Kr III 7 2704,32 Ne I 2. 
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2704,1 Cs 2 2695,150 Fe III 10 
2703,989 Fe II 10 2695,08 FIV 1 
2703,96 FV 1 2694,81 Kr III 20 2703,95 Cs II 3 
2703,44 Xe II 10 2694,63 Clii 3 

2694,538 Fe I 5 
2703,184 Cu II 30 2694,080 CuI 5 
2702,65 CuI 10 2693,98 FV 1 
2702,554 Ne I 3 2693,723 Mgi 3 2702,34 Xe II 2 
2702,30 FV 1 2692,836 Fe II 5 

2692,790 FII 5 
2702,22 Xe II 2 2692,74 0111 1 
2701 ,95 Tiiii 1 2692,597 Fe II 10 
2701 ,766 Ne I 2 2692,596 Ar II 5 2701 ,719 Ar II 2 
2701,653 Ne I 2 2692,45 Mgl 2 

2692,15 Tiiii 1 
2701 ,36 Cl IV 4 2691 ,86 Kr III 4 
2701 ,34 Krii 15 2691 ,83 Cs 2 
2701 ,19 Cs II 4 2691,52 Cliii 5 2701 ,13 Fe III 8 2691 ,40 Xe II 1 2701 ,05 om 3 2691,20 Kr II 2 
2700,963 Cu II 30 2690,49 Nil 1 
2700,681 Nel 2 2690,23 Kr III 15 
2700,60 Kr II 3 

2690,033 2700,555 Ne I 8 Ar II 2 

2700,30 Cs 8 2689,90 Kill 5 

2700,045 Fe III 8 
2689,49 Mgl 1 
2689,412 Cs II 5 

2699,79 Cliii 1 2689,39 Clll 6 
2699,16 Cs 8 
2699,1075 Fe I 6 2689,2998 Cu II 50 
2698,71 Kr III 2 2689,26 NIII 4 

2698,67 CIV 4 2689,2130 Fe I 8 

2698,56 Cl II 2 2689,093 Ar II 2 

2698,52 Till 30 2688,826 Til 10 . 

2698,46 Cu III 3 2688,728 Alii 2 
2698,414 Fe III 7 2688,37 Kr II 4 
2698,145 Mgi 6 2688,11 FIV 2 
2698,07 Kr III :i 2688,04 Clii 150 
2697,75 CIV 4 2687,78 Ca III 8 
2697,75 CIII 7 2687 ,53 OIII 5 2697 ,462 Fe II 5 2687 ,395 Ar II 1 
2697,42 CIII 3 2687 ,03 Xe III 5 
2697 ,30 Kr III 25 2687 ,o:~ Xe II 5 
2697 ,905 Fe III 7 2687 ,01 NIII 3 
2696,64 NIII 1 
2696,59 Kr III 25 2686,75 Ne 3 

2686,73 Ca III 3 
2696,50 Xe III 8 2686,60 Cs II 10 
2696,39 Cu III 6 2686,322 Ar II 2 
2696,284 Fe 1' 5 2686,14 om 10 
2696,19 NIII 2 

2686,14 2696,119 He I 7 Xeii 3 
2685,63 Ar III 6 

2696,11 om 2 2685,58 Xe III 2 
2696,00 OIII 3 2685,58 Ne 1 
2695,70 Kr II 30 2685,40 Cliii 4 
2695,49 om 6 
2695,45 FIV 3 2685,33 Ne 1 

2685,137 Ti I 3 
2695,45 Fill 4 2684,795 Ti I 5 
2695,314 Fe III 9 2684,76 Cllll 5 
2695,181 Mgl 5 2684,751 Fe II 10 
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2683,65 om 4 2674,62 Cs 2 
2683,55 Kr II 15 2674,57 om 8 
2683,280 Alii 3 
2683,094 Ar II 3 2674,54 Fill 1 
2682,63 AriV 9 2674,4 Liii 2 

2674,170 Ar II 2 
2682,60 FIV 1 2674,02 Ar III 8 
2682,41 0 IV 2 2674,0 Cs 2 
2682,40 Cliii 3 
2682,210 Si II 10 2673,24 Cs II 6 
2681,99 Cs 8 2673,0 Kr IV 2 

2681,42 om 2 2672,959 CIII 5 

2681,34 Cs 8 2672,79 Kr III 3 
2681,19 Krill 40 2672,79 Krii 3 
2680,88 Cliii 2 2672,460 Mgi 10 
2680,72 Kr III 7 2672,22 Xe II 4 
2680,685 Ne I 1 2672,193 Si IV 1 
2680,433 Na I 7 2672,19 Cl II 50 
2680,340 Na I 8 2672,05 CuI 5 
2680,32 Kr III 30 2671 ,82\J Na II 6 2679,923 Til 20 2671,43 Clii 6 
2679,62 Kr III 15 2671,318 em 4 
2679,60 Nil 1 2671,204 CuI 20 
2679,37 Cl II 5 2671,17 Cs II 4 
2679,19 Ne I 2 
2679,0626 Fe I 10 2670,67 Kr III 20 

2670,240 CIII 3 
2678,92 Cs 20 2670,10 om 2 
2678,810 Fe III 6 2669,960 CII 3 
2678,64 Ne III 25 2669,792 Cs II 10 
2678,54 Xe III 1 
2678,38 Ar III 9 2669,592 Til 15 
2678,086 Na II 5 2669,553 Mgi 8 
2677 ,906 Si II 3 2669,52 Cliii 3 
2677 ,90 Ne III 30 2669,36 Ne 1,5 
2677 ,87 Ar III 3 2669,166 Alii 10 
2677 ,87 Ne I 2 2669,13 Ne I 3 
2677 ,81 om 3 2669,00 Xe III 10 
2677 ,57 Si IV 1 2668,76 Cs 8 
2677 ,42 FIII 0 2668,25 Fill 2 
2677 ,36 Ne 3 2668,124 Mgi 6 
2677 ,20 Krii 6 2668,02 Xeii 5 
2677 ,18 Xe II 50 2667 ,36 Cl II 40 
2677,135 He! 5 2666,8133 Fe I 8 
2677 ,09 0 IV 2 2666,635 Fe II 10 
2677 ,020 Ne I 1 2666,61 Krii 6 
2677 ,01 Cs 2 

2666,59 CuI 2 
2676,95 Cl II 100 2666,46 Cl II 20 
2676,46 Ar III 4 2666,358 Cs II 1 
2676,428 CuI 20 2666,2910 Cu II 20 
2676,08 Cu II 2 2665,69 om 7 
2676,00 Kr III 8 

2665,54 Cliii 6 
2675,78 Nil 2 2664,664 Fe II 10 
2675,64 Ne I 200 2664,390 Fill 3 
2675,4 Cliii 2 2664,37 Kr II 4 
2675,34 0 IV 2 2664,00 Kr II 8 
2675,31 Kr II 4 

2663,38 Ne 2 
2675,249 Si IV 4 2663,29 Xeii 3 
2675,24 Ne I 200 2662,271 He I 4 
2675,120 Si IV 4 2663,22 0 IV 2 
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2663,20 Cliii 3 2651,550 Fill 3 
2662,62 Cs II 1 2651,19 Cliii 3 
2662,57 Krll 2 2651,01 Ne 6 2662,29 Cliii 3 2650,96 Kr III 1 2662,29 0 IV 2 2650,7 Cs 20 
2661,962 Til 10 2650,492 Fe II 4 
2661,65 Cliii 5 2650,20 Xe III 1 
2661,47 Krll 5 2650,10 Alii 4 2661,22 Krll 1 2649,840 CuI 30 2661,00 Xe III 1 2649,67 Kr II 4 
2660,996 Na II 7 2649,599 Ar II 2 
2660,97 Kr II 8 2649,464 Fe II 4 
2660,817 Mgll 8 2649,27 Krll 20 2660,755 Mg II 8 2649,062 Mgl 4 2660,386 AlI 12 2648,69 Kr III 10 
2660,24 Cs II 5 2648,60 Cu II 3 
2660,22 Ar III 3 2648,56 Nei 25 
2659,781 Si II 5 2648,43 Kr III 4 2659,60 Kr II 2 2648,21 Ne I 15 2659,28 Xe II 1 2648,19 Clll 10 
2658,74 Cl II 100 2648,18 FIV 0 
2658,71 Cs 2 2648,15 Kr II 20 
2658,26 Xe III 3 
2658,251 Fe II 5 2648,07 Cs II 10 
2658,00 Kr III 2 2647 ,844 Ar II 1 

2657 ,52 Ne I 15 
2647,79 Clll 5 
2647 ,76 Ne I 8 

2657 ,406 All 3 2647 ,5588 Fe I 5 
2657 ,3 Lill 1,5 
2657 ;178 Ti I 10 2647 ,42 Ne I 200 
2657 ,00 Xe II 5 2647 ,247 Ar II 6 
2656,83 Cs 2 2646,956 NIV 12 

2646,88 Clll 25 2656,475 Fill 6 2646,87 Nil 0 2656,38 Kr II 15 
2656,303 Ar II 2 2646,751 Fe III 6 
2656,294 Fill 3 2646,631 Til 40 
2656,17 Ar III 1 2646,206 Mgl 3 
2655,803 $iII 3 2646,20 Cs 8 
2655,512 Silll 14 2646 ;19 Ne I 15 
2655,39 Xe II 2 2646,176 N IV 11 2654,921 Til 5 2646,08 Ti II 50 
2654,63 Ar III 10 2646,02 Nil 0 
2654,056 Ar II 2 2645,654 N IV 7 
2653,95 Krll 6 2645,645 Nei 35 
2653,77 Ar III 4 

2645,539 Si II 5 2653,757 Fill 5 
2645,51 Ne 6 

2653,66 Krill 4 2645,5 Fill 0 
2653,491 Fill 4 2645,47 Ar III 2 
2653,252 Fill 2 2645,39 Fe III 9 
2652,899 Ar II 1 

CuI 2652,848 He I 3 2645,303 20 
2644,801 Mgl 2 

2652,475 All 12 2644,802 He I 2 
2652,065 CuI 2 2644,69 Cs II 5 
2651 ,958 Fill 3 2644,253 Ti I 40 
2651,906 Ar II 2 

2644,16 Ne I 5 2651 ,723 Fill 3 
2644,000 Fe I 8 

2651 ,71 Cs II 12 2643,93 Nil 1 
2651 ,693 CuI 10 2643,92 Cu III 40 
2651,6 Kr IV 2 2643,427 CII 3 
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2643,413 Nil 2 2635,37 FIV 3 
2643,06 Krii 20 2635,17 Alii 1 
2642,63 Cs 20 2635,11 Kill 5 
2642,47 Ne I 8 2635,03 Alii 3 
2642,42 Ne III 3 2634,95 el II 12 
2642,331 en 3 2634,933 eu I 30 
2642,28 el II 4 2634,8 Fill 0,5 
2642,25 Ne III 2 2634,49 F IV 0 
2642,15 Ti II 20 2634,41 Kr II 6 
2642,08 Kr II 4 2634,20 Xe II 2 
2641 ,74 Kr III 2 2634,17 es 2 
2641,6468 Fe I 4 2634,17 ea III 6 
2641,550 eu I 5 2634,001 Ar II 2 
2641,54 eu III 8 2633,88 Xe II 2 
2641 ,53 OIII 3 2633,194 Fe II 5 
2641 ,425 en 8 2633,18 eiiii 5 
2641,24 Fill 2 2632,873 Mgi 8 
2641 ,12 Xe III 5 2632,78 OIV 4 
2641 ,089 Til 40 2632,67 eliJI 5 
2641,07 Ne III 10 2632,414 Til 15 
2641,0 es 2 2632,40 Ar III 4 
2641,00 Kr III 4 2632,2382 Fe I 4 
2640,98 OIII 2 

2631 ,90 Ar III 2640,92 Csll 3 7 
2640,894 en 5 2631,609 Fe II 8 

2631,553 Alii 7 
2640,788 Siiii 11 2631 ,33 eli I 2 
2640,H Kr II 2 2631 ,323 Fe II 13 
2640,68 om 2 
2640,63 FIV 1 2631. ,2819 Si I 190 
2640;56 Nelli 1 2631 ,25 Xe II 2 

2640,560 eii 6 2631,051 Fe II 13 

2640,36 Alii 3 2630,93 Fill 1 

2640,34 Ar IV 15 2630,66 Kr III 15 

2639,97 Ne I 15 2630,40 Xe II 6 
2639,76 Kr III 60 2630,28 FIV 3 
2639,553 Fe II 5 2630,20 ei II 4 
2639,47 Fill 3 2630,066 Fe II 8 
2639,18 Ne III 5 2630,053 Mgl 6 
2639,05 Fill 4 2630,004 eu I 20 
2639,04 OIII 2 2629,686 Fill 8 
2638,70 Till 10 2629,587 Fe I 5 
2638,70 Ne III 10 2629,587 Fe II 8 
2638,695 Alii 3 2629,54 Xe II 5 
2638,32 Krll 2 
2638,263 Alii 4 2628,90 Kr III 25 

2628,86 es II 2 
2637 ,696 Alii 5 2628,664 Mgl 3 
2637 ,644 Fe II 6 2628,53 om 2 
2637 ,6 es 2 2628,46 en 1 
2637 ,54 Xe III 3 
2637,14 es II 8 2628,29 .. Fe II 13 

2628,08 Kr III 6 
2636,906 Ar II 2 2627 ,952 es II 5 
2636,725 Alii 6 2627 ,84 es 8 
2636,51 Kr II 3 2627,75 Krll 7 
2636,354 Ar II 2 
2636,070 Ne I 25 2627,74 FIV 2 

2627 ,68 Alii 7 
2635,882 es II 1 2627,397 Ar II 3 
2635,8100 Fe I 8 2627 ,365 eu I 20 
2635,60 Ti II 5 2627 ,22 Kr II 3 
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2626,678 eu I 10 2617,513 Mgl 3 
2626,500 Fe II 6 2617,3 Fill 1 
2626,32 AriV 2 2617,26 Ar III 1 2625,711 Ar II 1 2617,149 Fe III 8 2625,666 Fe II 13 2616,97 eliii 4 
2625,64 Kr III 2 2616,811 Ar II 3 
2625,51 F IV 0 2616,71 Kr II 10 
2625,490 Fe II 9 2616,627 em 4 2625,000 Fill 7 
2624,92 Ar IV 12 2616,62 Ne I 25 

2616,27 es II 10 
2624,78 Kr II 6 2615,87 Ne III 10 
2624,71 eliii 3 2615,68 AriV 12 
2624,593 Ar II 3 2615,3 Kr IV 8 2624,52 Xe III 1 
2623,721 Fe II 5 2615,19 Kr III 3 

2615,13 el II 10 
2623,69 om 3 2614,726 Mgi 2 
2623,532 Fe I 5 2614,65 el II 5 
2623,11 KrIll 1 2614,62 es 8 2623,090 Arii 1 
2622,90 Ne I 15 2614,51 Ne III 4 

2614,478 CIII 5 
2622,90 en 2 2614,41 Cu II 8 
2622,875 CuI 5 2614,26 Ne I 5 
2622,85 NIII 2 
2622,82 Kr II 2 2613,95 Ar III 3 
2622,41 om 3 2613,94 Nei 2 

2622,32 
2613,823 Fe II 13 om 2 2613,6 es 2 

2621 ,879 Ar II 1 2613,59 Ne I 30 
2621 ,87 elii 4 
2621,668 Fe II 10 2613,44 Ar III 3 
2621 ,39 Xe II 2 2613,41 Ne III 12 

2621 ,36 Ar IV 12 2613,357 Mgl 1 

2621,19 NIII 1 2613,083 Fill 5 
2621,11 Kr IV 7 2612,45 en 2 

2621,1 Cs 2 2612,1 Cs 2 
2621 ,10 Ne 2 2611,872 Fe II 13 
2620,985 Ar II 4 2611 ,815 Na II 7 
2620,82 ea III 6 2611 ,476 Ti I 8 
2620,695 Fe II 7 2611,45 Cliii 2 
2620,6663 Cu II 5 2611 ,42 Ne III 4 2620,65 Kr II 6 2611 ,288 Ti I 25 
2620,44 Krii 40 2611,24 AriV 3 
2620,407 Fe II 6 2611 ,072 Fe II 6 
2620,20 CII 3 2610,98 Krii 10 
2620,05 elm 4 
2620,04 0 IV 3 2610,8 FIII 0,5 

2610,76 Krii 1 
2619,98 Ar IV 6 2610,140 es II 1 
2619,940 Til 10 2610,03 Ne III 15 
2619,80 el II 4 2610,020 em 6 
2619,77 Ne 1 
2619,22 Cs 2 2609,83 em 1 

2609,66 KrIll 1 
2619,076 Fe II 7 2609,59 om 4 
2619,02 Ne 1,5 2609,5 Kr IV 10 
2618,78 Cliii 4 2609,50 elm 4 
2618,366 CuI 2500 
2618,0191 Fe I 5 2609,44 es II 15 

2609,31 eu III 50 
2617,66 ea I 3 2609,122 Fe II 5 
2617,616 Fe II 12 2608,90 Xe III 6 
2617,596 Ar II 2 2608,72 Cl II 2 
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2608,44 AriV 7 2598,369 Fe II 14 
2608,24 el II 2 2597,73 Krii 7 
2608,112 Fe III 7 2597 ,69 OIII 8 2608,06 Ar IV 10 
2607,52 Xe II 1 2597 ,25 Ar III 3 

2597 ,'18 Alii 6 
2607 ,087 Fe II 13 2597 ,01 Xe II 4 
2606,93 Xe II 5 2596,95 es 20 
2606,8286 Fe I 6 2596,86 Xell 5 2606,621 Mgl 5 2596,79 OIII 00 2606,504 Fe II 7 2596,73 Krii 5 
2606,17 Kr IV 5 2596,564 Ti I 10 
2606,045 Fill 5 2596,5 Fill 1 
2605,67 el II 5 2595,973 Mgl 2 2605,6578 Fe I 6 
2605,62 en 1 2595,886 es II 3 

2595,68 Ne III 20 
2605,54 Xe II 50 2595,622 Fe III 8 
2605,416 Fe II 6 2595,488 FIII 7 
2605,41 Krii 1 2595,36 Krii 4 2605,41 om 6 
2605,40 es 20 2595,295 eiV 3 

2595,21 Ne 6 
2605,303 Fe II 6 2595,089 e IV 4 
2605,26 eu I 3 2594.965 Na II 1 
2605,121 Til 25 2594,56 Ne I 2 
2605,1 Lill 1 ,5 2594,41 Ar III 1 
2605,040 Fe II 6 2594,40 Kr II 4 
2605,04 eiiii 2 

2594,34 NIV 2 
2593,97 elm 2 

2604,883 Ti I 3 2593,919 Nal 2 
2604,863 en 4 
2604,35 Kr III 8 2593,869 Na I 3 
2604,18 eli I 8 2593,726 Fe II 7 
2604,11 Ti II 2 2593,65 eu I 2 
2603,854 Mgl 4 2593,647 Til 3 
2603,72 es 2 2593,60 Ne III 30 
2603,72 eii 1 2593,231 Mgl 1 
2603,59 eliii 5 2593,195 Fill 6 
2603,36 el II 10 2592,804 Fill 6 
2603,161 en 3 2592,779 Fe II 9 
2602,9 Fill 0 2592,71 eii 1 
2602,495 Mgi 2 2592,65 Fill 1 2602,39 en 2 2592,627 eu I 200 
2602,12 Ar III 1 2592,48 Kr II 60 
2602,11 Krii 7 2592,45 eiiii 2 
2602,02 en 2 2592,43 Fill 1 
2601,42 en 2 2592,178 Ar II 1 
2601 ,16 eliii 4 2592,074 Ar II 1 

2591 ,891 Mgl 0 
2601 ,05 en 1 2591,845 en 4 
2600,956 Ar II 3 2591,696 Ar II 1 
2600,551 FIII 4 
2600,36 es 20 2591,69 Xe III 4 
2600,2711 eu II 20 2591,543 Fe II 1.0 

2591,44 NV 1 
2599,885 Til 25 2591,410 en 2 
2599,570 Fe I 6 2591 ,25 Kr II 1 
2599,47 Ar IV 12 2591,17 es 20 
2599,396 Fe II 14 2591 ,15 Ne I 3 
2599,230 Fill 8 2590,938 Nil 5 

2590,81 NV 2 
2598,8125 eu II 20 2590,74 Kr II 2 
2598,7 es 2 2590,67 Ne I 10 
2598,42 Xe II 2 2590,5290 eu II 15 
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2590,45 Xe III 2 2577 ,19 Fill 2 
2590,34 ea III 2 2577 ,1514 Si I 45 
2590,247 Til 5 2577 ,13 eliii 5 
2590,09 es II 10 2577,12 eu I 2 
2590,04 Ne III 40 2576,97 Xe II 15 
2589,48 Nel 2 2576,865 Fe II 7 
2589,47 Kr III 3 2576,74 es II 10 
2589,3 es 2 2576,43 Tiiii 5 
2589,08 Kr II 30 2575,433 Oil 1 
2588,80 eiiii 3 2575,397 AlI 8 
2588,285 Mgl 3 2575,300 Oil 10 
2588,23 om 0 2575,095 AlI 10 
2587 ,999 Fe I 8 2575,07 es II 3 
2587 ,948 Fe II 7 2574,945 Mgl 2 
2587 ,09 ea III 3 2574,838 Fe III 7 
2586,95 Alii 6 2574,826 en 10 
2586,9 Kr IV 3 2574,55 Ne I 8 
2586,78 Kr III 3 2574,54 es II 10 
2586,312 Na II 2 2574,368 Fe II 9 
2586,274 Til 3 2574,13 eliii 0 
2585,876 Fe II 13 2573,596 Fill 4 
2585,558 Mgl 2 2573,09 ea II 3 
2584,88 Xe II 1 
2584,5370 Fe I 8 2573,03 es II 30 
2584,216 Mgl 1 2572,648 Ti II 5 

2572,30 Xe III 1 
2584,15 Krii 3 2572,30 om 2 
2584,038 Fe III 6 2572,248 Mgl 1 
2583,760 FIII 7 
2583,39 Ar III 3 2572,03 Kr II 10 
2582,99 om 3 2571 ,79 es II 2 

2582,901 ei 5 2571 ,76 ell 1 

2582,585 Fe II 10 2571 ,7563 eu II 10 . 

2582,5 es 2 2571 ,476 on 8 

2582,37 Fe III 8 2571,19 Kr III 6 
2582,299 Fe I 6 2571 ,10 el II 8 
2581 ,74 Kr II 5 2571 ,036 Ti II 20 
2581 ,05 es II 0 2570,917 Fill 4 
2580,803 Ti I 5 2570,908 Mgl 0 
2580,67 eliii 6 2570,841 Fe II 7 
2580,587 Mgi 1 2570,800 eu I 10 
2580,57 eu I 5 2570,57 en 2 
2580,43 Tiiii 5 2570,525 Fe II 5 
2580,40 el II 4 2570,48 Kr III 10 
2580,360 Ar II 1 
2580,17 Ar III 2 2570,411 Ar II 4 

2570,26 Xe III 1 
2580,031 FIII 6 2569,984 Ar II 3 
2579,846 Fill 3 2569,983 AlI 10 
2579,428 Ar II 2 2569,888 eu I 10 
2579,29 eu I 20 
2579,0 Kr IV 2 2569,601 Fe I 6 

2569,53 AriV 7 
2578,98 Kr II 2 2569,21 OIII 2 
2578,62 Xe III 2 2569,202 Ar II 4 
2578,36 Xe III 5 2569,11 om 1 
2578,27 OIII 00 
2578,26 eliii 5 2568,69 es II 15 

2568,6407 Si I 85 
2578,24 0 IV 4 2568,405 Fe II 6 
2577 ,923 Fe II 9 2568,25 el II 3 
2577,888 Mgl 0 2568,17 es II 10 
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2568,13 Cliii 4 2559,281 Ar II 3 
2568,07 Ar IV 10 2559,210 Siiii 14 
2567 ,983 AI I 10 2559,10 Krii 8 2567 ,727 Ar II 1 2558,62 NII 0 2567 ,53 Tiiii 8 2558,60 Ca I 2 
2567 ,330 CuI 2 2558,20 Ca I 2 
2567 ,095 Ar II 1 2558,08 Kr IV 4 
2566,912 Fe II 9 2558,06 OIII 8 2566,61 Krii 1 2558,00 Kr III 5 2566,23 Cliii 1 2557 ,93 F IV 2 
2566,218 Fe II 5 2557 ,9 CIIII 3 
2566,01 Cl II 5 2557 ,71 Alii 5 
2565,782 Ar II 3 2557 ,55 Kr III 1 2565,68 Alii 4 2557 ,4 Lii 2565,42 Tiiii 8 2557 ,226 Mgi 0 
2565,29 Cl II 15 2557 ,206 Si II 1 
2565,20 Ca I 2 2557 ,18 Ca I 2 
2565,02 Cs II 1 2556,78 Alii 3 2564,937 Mgi 1 2556,586 Ar II 4 2564,84 Clii 20 2556,58 Tiiii 1 
2564,8242 Si I 20 2556,36 Kr II 6 
2564,416 Ar II 4 2556,12 CII 0 
2564,13 Cl II 6 
2564,09 Ca I 3 2556,10 FII 4 
2563,955 CuI 3 2556,01 Alii 4 

2555,988 Ti II 10 
2563,6787 Si I 30 2555,91 Krii 6 
2563,553 CuI 3 2555,66 CII 1 
2563,474 Fe II 12 
2563,42 Tiiii 15 2555,59 F IV 00 
2563,32 Na III 25 2555,447 Fe II 7 
2563,319 NII 3 2555,13 Kr III 10 

2555,066 Fe II 5 2563,29 Ar III 5 2554,82 Ca I 2 2563,25 Krill 30 
2563,167 CuI 10 2554,8 Cs 2 
2562,534 Fe II 13 2554,530 Si II 10 
2562,52 Cliii 1 2554,478 CII 3 
2562,413 Fill 4 2554,47 FIV 1 
2562,305 Lii 5 2554,25 Kr III 8 
2562,259 Mgi 1 2554,20 Xe II 1 2562,17 AriV 12 2553,81 Kr III 1 
2562,090 Ar II 6 2553,61 Na III 25 
2562,04 Kr II 1 2553,61 0 IV 2 
2561 ,954 Ar II 1 2553,422 NII 4 
2561,943 NII 2 
2561,94 Kr II 3 2553,400 Ar II 2 

2553,32 Cu II 3 
2561 ,79 Ne I 8 2553,29 CuI 2 
2561 ,545 Nil 1 2553,193 Fe I 7 
2561 ,48 Xe II 2 2553,16 Kr III 8 
2560,941 Mgi 0 
2560,89 Xe II 3 2552,29 Fill 0 

2552,12 Alii 5 
2560,853 Ar II 1 2552,00 Cs II 2 
2560,37 Cs 8 2551 ,70 Xe II 3 
2560,272 Fe II 7 2551 ,7 Liii 1 
2560,243 Nil 3 

2551 ,64 Nil 2 2559,912 Fe II 5 
2551 ,61 F IV 1 

2559,774 Fe II 5 2551 ,571 Ar II 1 
2559,614 Alii 3 2551 ,49 Kr III 2 
2559,50 Cliii 3 2551,17 Cs II 10 
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2551 ,098 Fe III 6 2544,72 Kr III 3 
2551,094 Fe I 8 2544,685 Ar II 6 
2550,89 FIII 1 2544,63 Fill 4 
2550,680 Fe II 8 2544,046 Si II 3 2550,65 es II 7 2543,98 el II 10 
2550,23 Alii 3 2543,92 es 20 
2550,020 Fe II 8 2543,920 Fe I 6 
2550,02 Kill 6 2543,872 Na I 2 2550,02 KII 6 
2549,85 e1 II 50 2543,841 Nai 1 

2543,45 eii 2 
2549,788 Ar II 3 2543,431 Fe II 5 
2549,68 Fill 2 2543,4 Fill 1 
2549,62 om 2 2543,384 Fe II 9 2549,6142 Fe I 10 
2549,51 Kr III 2 2542,89 Na III 10 

2542,767 FIII 6 
2549,453 Fe II 8 2542,733 Fe II 5 
2549,399 Fe II 8 2542,68 om 5 
2549,30 Alii 1 ,5 2542,65 elm 2 
2549,082 Fe II 7 
2548,925 Fe II 5 2542,41 Tiiii 1 

2542,18 es II 1 
2548,741 Fe II 7 2542 ,101 Fe I 6 
2548,69 Tiiii 1 2541,910 Til 20 
2548,60 Kr III 4 
2548,590 Fe II 6 2541,831 Fe II 7 
2548,55 Tiiii 1 2541 ,818 Siiii 25 

2541 ,75 Ti IV 8 
2548,45 F IV 00 2541 ,49 ea III 6 
2548,43 es II 2 2541,40 ea I 0 
2548,10 F IV 0 
2547,98 Tiiii 0 2541,096 Fe II 7 
2547,76 el II 12 2541 ,03 Fill 1 

2547 ,48 eu I 10 2540,9734 Fe I 10 
2540,88 en 1 

2547 ,45 OIII 2 2540,84 eliii 3 
2547,35 eii 1 
2547 ,330 Fe II 5 2540,83 es II 3 
2547 ,30 Ti IV 3 2540,70 Alii 1 
2547 ,184 Ar II 2 2540,666 Fe II 6 
2547 ,0 KriV 6 2540,55 Ar IV 4 
2546,98 F IV 0 2540,39 en 3 
2546,94 el II 20 2540,38 eu I 5 
2546,866 Ar II 2 2540,12 Alii 4 
2546,85 Ti IV 12 2540,037 Ar II 3 
2546,81 eii 2 2540,02 Ti III 15 
2546,67 Kr III 1 2539,58 Fill 00 
2546,667 Fe II 8 
2546,43 OIII 4 2539,50 OIII 2 

2539,4 Liii 2 
2546,37 Xe II 3 2539,3576 Fe I 7 
2546,36 Kr III 1 2539,174 es II 5 
2546,23 FIII 3 2539,08 es II 10 
2546,1 es 2 
2546,093 Siiii 10 2539,003 Fe II 10 

2538,997 Fe II 8 
2546,0 KriV 5 2538,98 en 2 
2545,9795 Fe I 10 2538,94 0 IV 3 
2545,642 Ar II 3 2538,809 Fe II 9 
2545,60 Alii 6 

2538,67 2545,215 Fe II 7 es 2 
2538,500 Fe II 5 

2544,972 Fe II 6 2538,34 Krii 5 
2544,84 eli I 15 2538,205 Fe II 6 
2544,8055 Cu II 100 2538,02 Xe II 3 
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2537 ,873 Nil ;) 2529,1361 Fe I 10 
2537 ,57 Kr III 6 2529,080 Fe II 5 
2537,49 Nil 0 2528,8 Cs 8 2537 ,16 Kr III 1 2528,679 Ar II 3 2537 ,142 Fe II 5 2528,5086 Si I 450 
2536,86 CuI 2 2528,49 Xe II 6 
2536,817 Fe II 9 2528,318 Ar II 4 
2536,673 Fe II 7 2528,08 Cliii 5 2536,67 CuI 2 2528,08 0 IV 2 2536,62 FIV 1 2527 ,980 Til 5 
2536,03 CuI 2 2527 ,80 Ti III 15 
2536,018 Ar II 7 2527,762 Nil 2 
2535,881 Till 10 2527 ,7 CIV '1 2535,758 Ar II 1 2.527 ,4358 Fe I 15 2535,6086 Fe I 8 2527 ,16 Kr II 3 
2535,480 Fe II 7 2527 ,16 Fe I 5 
2535,250 Ar II 3 2527,102 Fe II 6 
2534,712 Ar II 7 2527 ,03 Oil 1 2534,640 Till 20 2526,98 Xe II 12 2534,416 Fe II 9 2526,91 Oil 7 
2534,10 AriV 2526,79 Xe II 12 
2.534,08 om 6 2526,5929 Cu II 25 
2533,95 Cllll 1 
2533,92 Ar III 3 2526,477 Alii 1 
2533,77 CIV 2 2526,295 Fe II 9 

2526,17 Nil 0 
2533,644 Fill 4 2526,076 Ar II 2 
2533,627 Fe II 10 2526,071 Fe II 5 
2533,44 Cs 20 
2533,31 Xe III 2 2525,69 AriV 9 
2533,16 Alii I 2525,68 Cs 20 
2532,655 Alii 2 2525,619 Till 30 
2532,48 Cliii 5 2525,51 Kr III 2 
2532,3814 Si I 110 2525,48 Nil 0 

2532,10 Alii 3 2.525,479 Ar II 4 
2531 ,76 Cliii 5 2525,387 Fe II 10 
2531,76 0 IV 2 2525,022 Fe I 7 
2531 ,73 Krii 1 2524,97 Kr III 10 
2531 ,548 Na II 6 2524,655 Ti II 8 
2531 ,46 Kr III 1 2524,64 Cs II 0 2531 ,36 Xe II 3 2524,5 Kr IV 5 
2531 ,266 Till 20 2524,488 Nil 4 
2530,fi6 Fill 2 2524,48 Ar III 1 
2530,6 CIV 6 2524,46 Xe II 3 
2530,423 Ar II 1 
2530,30 Oil 8 2524,41 C IV 9 

2524,2939 Fe I 8 
2530,21 Na III 15 2524,27 Kr III 2 
2530,18 Xe II 2 2524,1079 Si I 425 
2530,103 }'e II 6 2524,09 Xe III 1 
2529,98 CIV 11 
2529,97 Mg III 2 2523,7 C IV 4 

2523,67 FIV 3 
2529,92 0 IV ;i 2523,66 Cs II 4 
2529,866 Ti I 4 2523,658 Fe I 6 
2529,547 Fe II 10 2523,20 Oil I 
2529,545 Fe II 10 
2529,52 Kr III 1 2523,11 Fe I ;) 

2523,09 0 II 1 
2529,36 om 2522,8505 Fe I 40 
2529,3048 Cu II 50 2522,5 FII 0 
2.529,221 Fe II 5 2522,497 Ar II 4 
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2522,488 Fe I 6 2514,29 Xell 5 
2522,458 Nil 4 2514,01 Cl II 3 
2522,36 Cu III 25 2513,305 AlI 5 2522,227 Nil 7 2513,28 Ar IV 12 2521 ,9197 Fe I 7 2513,15 Alii 1 
2521 ,814 Fe II 7 2512,92 Kr III 6 
2521,590 FIII 4 2512,513 Fe II 5 
2521,089 Fe II 7 2512,41 Cl II 2 2520,8 Cs 2 
2520,791 Nil 6 2512,363 Fe I 5 

2512,260 Ar II 4 
2520,64 Alii 2 2512,210 Na I 4 
2520,534 Til 10 2512,128 Na I 2 
2520,32 Kr III 2 2512,1 Cs 2 2520,222 Nil 5 2512,065 CII 12 2519,6305 Fe I 10 2511 ,92 Kr III 1 
2519,514 All 1 2511,759 Fe II 10 
2519,45 Cllll 5 2511 ,74 Kr II 3 
2519,38 Kr IV 6 2511 ,734 CII 5 2519,29 Kr III 6 2511,51 Cs 8 2519,222 All 4 2511 ,418 Fe III 6 
2519,2023 Si I 350 2511,33 Clii 3 
2519,17 Cs II 00 2511,22 Hell 50 
2519,17 Xe II 6 
2519,044 Fe II 7 2511,16 Fill 1 
2519,017 Ti I 8 2510,92 CIIII 4 

8 
2510,90 Ti II 2 

2518,95 Cu II 2510,8362 Fe I 15 
2518,40 Ar IV 6 2510,624 Ar II :~ 
2518,26 Ar III 2 
2518,15 Cl II 4 2510,56 Kr II 5 
2518,1029 Fe I 12 25'10,52 Xe III 3 
2518,02 KriV 5 25'10 ,37 Na III 20 
2517,97 011 6 2510,2 Kr IV 2 
2517,95 Kr II 8 2509,23 0 IV 8 
2517,659 Fe I 8 2509,122 Fe II 5 
2517,506 Si IV 7 2509,121 en 10 
2517,448 Ti II 2 2508,91 Ar III 3 

2517,40 0 IV 7 2508' ,83 Li II 3 
2517,28 Ar IV 5 2508,548 Ar II 1 

2517,120 Fe II 6 2508,31 FIV 0 2517,07 FIII 3 2507 ,899 Fe I 6 
2517,0 Kr IV 4 2507 ,84 Kr III '1 
2516,791 Ar II 6 2507 ,77 0 IV 7 
25'16 ,27 FIV 00 2507 ,333 Ar II 3 
2516,12 Xe II 12 
2516,1125 Si I 500 2507 ,08 Ne 1 

2506,8973 Si I 425 
2516,01 Tiiii 20 2506,86 Xe II 8 
2515,92 Cl II 3 2506,86 Kr III 5 
2515,72 Cs II 10 2506,69 Ar III 5 
2515,62 Fill 4 
2515,598 Ar II 4 2506,56 Kr II 5 

2506,56 0 IV 3 
2515,57 F IV 2 2506,53 Cs II 1 
2515,460 Na II 2 2506,2\15 Na II 2 
2515,42 Kr III 10 2506,2732 Cu II 30 
2515,272 Ar II 3 
2515,14 Xe III 1 2506,093 Fe II 7 

2505,485 Fe I 5 
2515,01 F IV 2 2504.738 Ar II 3 
2514,383 Fe II 7 2504;70 OIV 5 
2514,3161 Si I 375 2504,60 KJI 3 
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2504,42 Ar III 4 2494,71 Nil 3 
2504,25 Alii 1 2494,66 Kr II 1 
2504,23 ellll .'> 2494,114 Ar II 4 2504,20 0 IV 2 2494,01 Kr III 40 
2504,188 Nil 4 2493,999 Fe I 6 
2503,935 Arll 4 2493,940 Nil 3 
2503,87 Krll 7 2493,75 0 IV 10 
2503,870 Fe II 7 2493,40 0 IV 7 2503,57 FIV 1 
2503,560 Fe II 5 2493,261 Fe II 12 

2493,180 Fe II 12 
2503,325 Fe II 7 2493,16 Nil 2 
2502,75 ell I 40 2493,153 Na II 5 
2502,390 Fe II 7 2492,95 Ar III 3 2502,2 Cs 2 
2501,970 Si II 5 2492,58 Fill 0 

2492,2 OIII 00 
2501,84 0 IV 4 2492,146 eu I 2000 
2501 ,8R6 Arll 4 2492,013 Arll 3 
2501,66 FIV 0 2491,984 Fe I 8 2501 ,1332 Fe I 20 
2501,10 F IV 1 2491,78 Xe II 5 

2491,46 Nil 3 
2501,04 Xe III 4 2491,392 Fe II 6 
2500,928 Si II 3 2491,37 en 2 
2500,919 Fe II 5 
2500,672 Nil 4 2491,35 Kr III 2 
2500,64 Kr III 8 2491,21 Nil 3 

Ar II 5 
2491 ,1562 Fe I 20 

2500,397 2491,036 Ar II 4 
2499,96 Ar III 1 2490,87 en 2 
2499,825 Nil 2 
2499,527 Ar II 4 2490,856 Fe II 6 
2499,29 0 IV 6 2490,76 Xe II 20 
2498,95 FIV 0 2490,733 Na I 3 
2498,94 Till 2 2490,6454 Fe I 30 
2498,895 Fe I 10 2490,3 eiiii 5 
2498,894 Fe II 10 2490,281 Nil 4 
2498,77 Kr III 3 2489,822 Fe II 8 
2498,53 el II 30 2489,751 Fe I 15 
2497 ,85 Alii 2 2489,664 eu II 5 
2497 ,820 Fe II 7 2489,5 Cs 2 
2497 ,72 FII 2 2489,39 Krll 8 2497 ,71 Kr,III 15 2489,11 Xe II 50 
2497,67 ea III 5 2489,0 om 00 
2497,58 eu III 20 2488,950 Fe I 6 
2497 ,221 Ar II 3 2488,86 Ar III 12 
2497,10 0 IV 3 
2497,05 Na III 50 2488,746 Nil 3 

2488,74 es II 1 
2496,97 Nil 4 2488,3 OIII 00 
2496,93 Ar IV 3 2488,1437 Fe I 40 
2496,9 es 2 2488,120 Nil 2 
2496,83 Nil 5 
2496,79 FII 1 2487,62 Krii 4 

2487 ,50 Krii 3 
2496,5343 Fe I 6 2487 ,356 Fe II 5 
2496,40 Ar III 5 2487 ,064 Fe I 12 
2496,04 el II 20 2487 ,03 Kr III 1 
2495,920 Ar II 2 
2495,04 es 20 2486,91 eiiii 5 

2486,906 Ar II 3 
.2494,92 Nil 0 2486,693 Fe I 10 
2494,90 Ar III 6 2486,69 Xe III 3 
2494,89 CuI 10 2486,49 NIII 3 
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2486,371 Fe I 10 
I 

2478,568 Fe II 6 
2486,345 Fe II 7 2478,556 CI 16 
2485,985 Fe I 10 

I 
2478,37 Kr III 2 

2485,79 F IV 0 2478,05 F IV 1 
2485,794 Cu II 20 I 2477,69 NIV 8 

I 2477 ,58 Cs 20 2485,63 Ar Ill 2 2477 ,29 Cliii 2 2485,42 Cs 20 2477 ,21 Till 2 2485,378 Si IV 1 
2485,35 Alii 1 2476,970 Ar II 2 
2485,27 OIII 00 2476,55 Ar III 6 

2485,1 Cliii 3 2476,30 Alii 4 
2476,10 Ar III 7 2484,87 Ar III 2 2476,07 Cs II lO 2484,56 NIII 4 2475,89 Xe II 100 2484,360 Fill 9 

2484,27 CIIII 4 2475,73 OIII 00 
2475,462 Ar II 4 

2484,243 Fe II 5 2475,31 F IV 0 
2484,187 Fe I '15 2475,260 Alii 4 
2484,11 Ar III 6 2475,057 Lii 4 2484,06 F IV 1 
2483,62 Kr II 1 2474,90 Kr III 3 

2474,818 CuI 5 
2483,531 Fe I 10 2474,8151 Fe I 8 
2483,43 Xe III 1 2474,765 Fe II 6 
2483,2718 Fe I 60 
2483,24 om 0 2474,69 Na III 40 
2483,225 Ar II 2 2474,69 Krll 2 

2474,252 Ar II 1 
2483,196 SiiiJ 6 2474,22 Ti II 2 
2483,0 Cs 2 2474,06 Kr IV 5 
2482,99 Kr III 2 
2482,85 NIIJ 1 2473,998 Ar II 4 
2482,816 Si IV 2 2473,96 Kr III 4 
2482,654 Fe II 8 2473,40 Ne III 10 
2482,60 om 0 2473,3339 Cu II 20 
2482,34 Cu III 30 2473,314 Fe II 6 
2482,151 Ar II 4 2472,95 Ar III 8 
2482,115 Fe II 8 2472,95 Alii 1 
2481,77 Cliii 2 2472,909 Fe I 12 
2481 ,508 Siiii 3 2472,8962 Fe I .5 
2481,478 Ar II 5 2472,69 Clii 3 
2481,04 Kr III 1 2472,52 Ca III 1 2480,861 em 4 2472,426 Fe II 5 
2480,858 Ar II 6 2472,34 Xe III 1 
2480,73 om 1 2471,92 Ar III 6 
2480,7 Cs 2 2471 ,88 Cs II 1 
2480,502 CIII 4 
2480,467 Ar II 3 2471 ,28 Xe III 3 

2471 ,24 NIII 00 
2480,41 Cs II 6 2471 ,07 Cliii 5 
2480,158 Fe II 8 2470,987 Ti I :~ 
2479,7774 Fe I 20 2470,658 Fe II 7 
2479,77 F IV 0 
2479,76 Ar III 3 2470,48 Fill 3 

2470,45 Kr II 10 
2479,754 CuI 10 2470,355 Ar II 3 
2479,4813 Fe I 6 2470,279 FIII 7 
2479,055 Ar II 5 2470,18 Xe II 5 
2478,85 Kr II 3 
2478,82 Xe II 4 2469,876 Ar II 2 

2469,712 Fe II 8 
2478,79 Ar III 6 2469,58 Cs II 0 
2478,709 Fill 6 2469,46 Xe II 5 
2478,64 Till 5 2469,20 Cliii 5 
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2468,86 Na III 30 2459,63 Kr III 5 
2468,5006 Cu II 5 2459,45 0 IV 3 
2468,50 Mg III 3 2459,40 Na III 45 2468,43 Xe II 5 2459,36 Cl II 10 2468,43 Kr III 6 2459,26 NIII 0 
2468,37 Cliii 3 2459,23 Cs 2 
2468,36 NIII 0 2458,964 Fe II 5 
2468,30 Ar III 2 2458,88 CuI 5 2468,20 Ne III 4 
2468,12 Cs II 3 2458,88 Alii 0,5 

2458,782 Fe II 8 
2467 ,732 Fe II 6 2458,05 Alii 2 
2467 ,30 AriV 2457 ,954 Ar II 2 
2467 ,10 Ar III 3 2457 ,8 OIII 00 2466,811 Fe II 7 2457 ,74 CuI 5 2466,8 Cs 2 2457 ,72 Kr III 10 
2466,72 Clii 2 2457 ,5980 Fe I 6 
2466,670 Fe II 7 2457 ,55 Ne III 2 
2466,60 Xe II 2 2457 ,525 Ar II 1 2466,3 Cs 2 2457 ,32 Cs II 1 
2466,24 NIII 1 2457 ,20 Alii 1 
2466,162 Fill 4 2456,92 F IV 5 
2466,162 FII 4 2456,266 Ar II 2 
2465,200 Fe II 7 
2465,150 Fe I 6 2456,07 Krii 6 
2464,907 Fe II 7 2455,892 Fe II 10 

2464,834 Fill 8 
2455,81 Fill 0,5 
2455,80 Cs 8 

2464,77 Kr II 100 2455,628 Ar II 1 
2464,62 Ar III 5 
2464,26 Ar III 4 2455,31 Kr II 2 
2464,007 Fe II 7 2455,235 Ar II 1 

2463,900 Fe II 5 2455,22 Alii 2 

2463,79 FIV 2 2455,080 Ar II 5 

2463,728 Fe I 6 2455,04 Kr II 2 

2463,38 Ne III 2 2454,99 OIII 8 
2463,280 Fe II 6 2454,98 Ne III 5 
2463,27 Kr II 2 2454,706 Fe I 6 
2463,04 NIII 00 2454,63 Ar III 6 
2463,02 Xe III 1 2454,567 Fe II 6 
2462,998 Ar II 2 2454,270 Ar II 8 2462,76 Kr III 3 2454,21 OIII 0 
2462,6483 Fe I 10 2454,12 Krill 3 
2462,56 NIII 1 2453,935 Fe II 25 
2462,35 Ne III 6 2453,85 NIII 4 
2462,33 Kr II 2 
2462,0 Cs 2 2453,747 Fe II 15 

2453,74 Kr III 1 
2461 ,857 Fe II 8 2453,47 Alii 1 
2461,83 Nil 0 2453,28 Kr III 8 
2461,33 FV 1 2452,743 Ar II 2 
2461,282 Fe II 8 
2461 ,270 Nil 6 2452,62 Xe III 3 

2452,59 Alii 0,5 
2461 ,203 Ar II 1 2452,58 AriV 4 
2460,93 CuI 5 2452,30 Cl II 10 
2460,84 Ne III 1 2452,29 Kr III 10 
2460,635 Ar II 2 
2460,453 Fe II .5 2452,1180 Si I 70 

2452,070 Fill 7 
2459,953 Ar II 4 2451 ,7 KriV 4 
2459,82 Alii 4 2451,58 FIV 4 
2459,74 KriV 6 2451 ,56 Fill 4 
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2451,52 Kr III 4 2441,622 Fill 8 
2450,63 FV 2 2441,60 Xe II 2 
2450,541 Ar II 1 2441,288 Ar II 2 2450,44 Ti II 6 2441,06 om 2 2450,134 Fe II 5 2440,976 Til 10 
2450,06 0 IV 10 2440,89 Kr III 5 
2450,062 OIII 2 2440,49 Cl II 4 
2449,590 Mgii 6 2440,33 Cl II 5 2449,5 Fill 5 2440,21 Till 5 2449,484 Siiii 11 2440,107 Fe I 15 
.2449,407 Ar II 2 2440,05 Kr III 6 
2449,38 OIII 2 2440,028 Ar II 4 
2449,36 0 IV 8 2439,860 Fe II 8 2449,179 Ar II 2 
2448,58 Cliii 6 2439,8 Cs 2 

2439,78 Kr III 1 
2448,21 Cu II 5 2439,744 Fe I 25 
2447 ,92 Ti II 2 2439,69 Cliii 5 
2447 ,747 Fe II 6 2439,34 Ne III 5 2447 ,743 Ar II 2 
2447,71 Ar IV 8 2439,300 Fe II 8 

2439,21 Kr III 6 
2447,64 Xe III 1 2438,83 OIII 5 
2447,43 Ar III 1 2438,7674 Si I 65 
2447 ,374 Fe III 7 
2447,14 Cliii 6 2438,76 Xe II 1 
2446,92 OIII 00 2438,47 Cu III 25 

2446,462 5 
2438,174 Fe III 8 

Fe II 2438,09 on 1 
2446,44 Krii 8 2437 ,632. Fe II 20 
2446,405 Fe II 25 
2446,355 Ar II 1 2437,517 Ar II 2 
2445,558 Fe II 7 2437 ,200 Ar II 1 
2445,55 on 10 2437 ,1 Cs 2 
2445,34 Cl II 20 2437 ,100 Fe II 5 
2445,210 Fe I 6 2436,987 Fe II 10 
2445,114 Fe II 40 2436,615 Fe II 20 
2444,828 Ar II 3 2436,48 Xe III 5 
2444,512 Fe II 8 2436,344 Fe I 10 
2444,40 Xe II 2 2436,1 Cliii 5 
2444,274 Fe II 10 2436,06 011 5 
2444,26 OII 5 2435,62 FIV 2 2444,12 Cl II 7 2435,47 Xe II 6 
2443,8728 Fe I 20 2435,1545 Si I 300 
2443,842 Fe II 15 2435,1 Cliii 2 
2443,69 Ar III 7 2434,988 Fe II 25 
2443,3643 Si I 65 
2443,32 Cu II 6 2434,96 OIII 2 

2434,944 Fe II 7 
2443,24 Cs II 5 2434,822 Fe II 5 
2443,219 Ar II 2 2434,81 CII 1 
2443,2 Cs 2 2434,733 Fe II 7 
2442,794 Ar II 2 
2442,68 Kr IV 5 2434,64 Kr III 2 

2434,364 Ar II 2 
2442,67 Cu II 15 2434,24 CII 2 
2442,67 Ti II 2 2434,229 Fe II 20 
2442,567 Fe I 20 2434,13 Fill 6 
2442,54 Ca III 1 

2434,10 2442,47 Cliii 5 Cl II 50 
2434,067 Til 3 

2441 ,90 Ne III 2 2434,052 Fe II 15 
2441 ,67 on 2 2433,95 FIII 3 
2441,637 CuI 1000 2433,62 Ne III 8 
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2433,538 on 9 2424,27 Ar III 6 
2433,49 en 0 2424,247 Til 10 
2433,26 eli I 3 2424,143 Fe II 8 2433,211 Til 6 2424,01 Cl II 10 2432,90 eii 0 2423,93 Ar III 12 
2432,8 Kr IV 1 2423,528 Ar II 5 
2432,74 Krii 8 2423,52 Ar III 12 
2432,72 Xe II 12 2423,42 Si II 3 2432,71 es II 5 2422,94 Xe II 10 2432,6 es 8 2422,91 Fill 3 2432,267 Fe II 7 
2432,12 en 0 2422,9 es 2 
2431,923 Ar II 1 2422,84 OIII 5 
2431,69 om 0 2422,78 Fill 4 
2431,66 Oil 0 2422,695 Ar II 4 
2431 ,62 Ar II 2 2422,47 eJIII 4 
2431,55 NIV 0 2422,44 AI III 5 
2431 ,025 Fe I 20 21o22,12 Xe II 2 
2431,08 Ca III 1 2422,089 Ar II 2 
2431.07 NIV 2 2421 ,81 Ar III 4 2431,04 Kr III 1 2421 ,72 Si II 3 2430,876 Fe II 10 2421.65 NIV 3 
2430,78 en 1 2421 ,502 Ar II 3 
2430,41 NIV 3 2421 ,4 es 2 
2430,16 Clll 30 2421,296 Til 10 
2430,072 Fe II 7 2421 ,27 Xe II 20 
2430,032 Ar II 5 2421 ,2 OIII 00 
2430,0 Liii 1 2421 ,00 Na III 8 
2429,65 OIII 0 2420,457 Ar II 6 
2429,446 Ar II 2 2420,44 Fill 3 2429,35 Siiii 7 
2429,35 OIII 1 2420,19 Si II 3 
2429,148 Fe II 10 2420,06 Cs 2 
2428,970 Fe II 6 2419,85 eli I 4 
2428,92 eu II 8 2419,5 eliii 5 
2428,92 Kr III 1 2419,413 Ar II 1 2428,523 Ar II 1 2419,36 FIII 0,5 2428,45 Si II 10 2419,164 Ar II 1 
2428,367 Fe II 6 2418,82 Ar III 10 2428,35 Krll 20 2418,704 Ar II 1 2428,04 Kr IV 3 
2428,02 eJ II 10 2418,60 Oil 1 
2427 ,79 eJ II 20 2418,568 Fe III 7 
2427 ,70 Alii 3 2418,46 Oil 7 
2427 ,65 es 20 2418,41 Kr II 4 
2427 ,48 Kr III 1 2418,362 Til 10 
2427 ,20 Ar III 4 
2426,94 OIII 2 2417,866 Fe II 6 

2417,214 Ar II 2 
2426,70 C II_ 2 2416,9 Kr IV 4 
2426,54 NIV 1 2416,73 Xe III 4 
2426,41 es 8 2416,605 eu I 5 
2426,36 Kr II 10 
2426,35 OIII 0 2416,42 eliii 7 
2426,280 FIII 4 2416,05 FIII 4 
2425,93 OIII 2 2416,00 Ar III 3 
2425,55 on 2 2415,84 Ar III 4 
2425,414 Lil 3 2415,61 Ar III 7 
2425,15 es 20 
2425,05 Xe II 40 2415,197 eu I 5 
2424,73 NIV 2 2415,13 Oil 4 
2424,659 Ar II 4 2415,0 es 2 
2424,49 Ar III 2 2414,94 Kr II 2 
2424,428 eu II 50 2414,89 es II 8 

792 



" Symbol I " Symbol I 

2414,89 Kr II 10 2405,228 Ar II 5 
2414,84 Cu II 5 2405,19 NeiV 1 
2414,78 Kr III 1 2405,10 CIV 6 2414,77 Cs 2 
2414,52 Xe III 1 2405,01 Fill 4 

2404,98 Ar III 6 
2414,224 Ar II 5 2404,882 Fe II 9 
2414,18 Cu II 5 2404,864 CuI 2 
2413,97 Tiiii 15 2404,59 Cl II 5 2413,81 Kr II '10 
2413,78 Ne III 10 2404,50 Ar III 3 

2404,44 CIV 5 
2413,69 Fill 3 2404,430 Fe II 7 
2413,54 Ne III 6 2404,352 Ar II 9 
2413,486 Ar II 1 2404,28 NeiV 0 2413,309 Fe II 9 
2413,20 Ar III 10 2403,87 Cl II 3 

2403,76 Xe III 1 
2413,18 Ne III 8 2403,65 Kr III 3 
2412,94 Ne III 12 2403,551 Fe III 6 
2412,910 Ar II 1 2403,3378 Cu II 100 2412,73 Ne III 15 
2412,48 Clii 10 2403,32 Cliii 5 

2403,29 Kr III 1 
2412,461 Ar II 4 2403,237 Ar II 5 
2412,32 Cu III 15 2402,96 Kr III 3 
2412,08 Cu III 4 2402,450 J<'e II 8 
2411 ,98 Cs 2 2402,402 CII' 7 
2411,60 on 6 2402,3 Li II 1 

2411,58 Til 3 2402,10 Kr III 2 
2402,05 NIV 5 

2411,066 Fe II 9 2401,79 Xe II 2 
2411,01 Ar III 5 
2410,94 Ar II 6 2401 ,761 CII 5 
2410,85 Lill 1 2401 ,7 Cs 2 
2410,80 Ar III 4 2401 ,58 Kr III 1 
2410,72 Xe II 7 2400,33 Aliii 3 
2410,517 Fe II 9 2400,1138 Cu II 20 
2410,34 Ar III 4 2400,10 Kr III 4 
2409,74 Xe II 40 2399,851 Ar II 3 
2409,702 Ar II 1 2399,85 Cl II 3 
2409,503 Ar II 2 2399,372 Ar II 2 
2409,06 Kr II 5 2399,239 Fe II 9 
2408,96 Cs II 0 2399,237 Fe II 9 2408,943 Ar II 1 2399,15 Ar III 12 
2408,52 Kr II 5 2398,98 Al III 5 
2408,207 Ar II 2 2398,91 Cl II 2 
2407 ,862 Ar II 2 2398,76 Xe II 4 
2407 ,49 on 6 
2407 ,37 OII 1 2398,76 Al III 5 

2398,559 Ca I 2 
2407,20 Ar IV 6 2398,372 Ar II 5 
2407,10 Kr III 10 2397 ,548 Ar II 2 
2407 ,10 Clii 5 2397 ,29 Fill 1 
2406,90 Cs 2 
2406,665 CuI 1500 239f?,86 Cs 2 

2396,04 Mg III 3 
2406,658 Fe II 9 2395,63 Ar III 10 
2406,647 Ar II 5 2395,625 Fe II 9 
2406,58 Na III 18 2395,408 Fe II 7 
2406,42 Kr IV 2 

4 2406,41 011 6 2395,150 Mgi 
2394,92 Cs 2 

2405,92 Xe II 3 2394,73 Cliii 5 
2405,776 Ar II 2 2394,355 Li I 2 
2405,49 Cu III 20 2394,33 OIII 4 
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2394,051 Na II 2 2380,80 Ti 4 
2393,99 Cu II 2 2380,759 Fe II 7 
2393,94 Kr III 40 2380,15 Cs 3 2393,835 Alii 2 2379,863 Ar II 3 2393,6 Cs 2 2379,54 Cs 2 
2393,24 Cu II 2 2379,47 Cliii 5 
2393,20 Ca III 3 2379,39 Cu II 3 
2392,86 Cs II 15 2379,275 Fe II 7 2392,78 Kr II 10 
2392,627 CuI 2500 2378,90 OIII 4 

2378,83 Cu II 10 
2392,33 Xe II 2 2378,395 All 7 
2392,15 Xe II 2 2378,39 Cu II 2 
2392,15 Alii 4 2378,145 Til 3 2391 ,73 Cu III 10 
2391,35 Alii 1 2376,80 Cs II 0 

2376,69 Kr III 1 
2390,878 Ar II 2 2376,435 Fe II 5 
2390,866 Nil 4 2376,430 Ar II 1 
'2390 ,755 AlII 2 2376,29 Cu II 50 2390,50 Krll 4 
2390,44 OIII 8 2375,82 Cs 2 

2375,73 Oil 4 
2390,02 Cs 4 2375,52 Kr II 20 
2389,9732 Fe I 25 

2375,192 2389,533 Fe III 8 Fe II 7 
2389,08 Alii 1 2375,08 en 4 
2388,627 Fe II 9 2375,02 Tiiii 6 

2388,268 1 
2374,59 Til 3 

Ar II 2374,5192 Fe I 10 
2388,230 Nil 3 2374,496 All 4 
2388,20 0 III. 1 
2388,05 Kr IV 3 2374,255 Si II 5 
2387,933 Ar II 3 2373,68 Kr II 4 
2387 ,90 Kr III 1 2373,6250 Fe II 8 
2387,75 Xe II 4 2373,618 Fe I 20 
2387 ,3 Cliii 3 2373,571 All 8 
2387 ,26 Cs 3 2373,548 Lil 1 
2387 ,026 Na II 2 2373,4 Cs 2 
2386,78 Nil 1 2373,351 AlI 15 
2386,14 Xe II 2 2373,21 NeiV 9 
2385,936 Ar II 1 2373,122 AlI 7 
2385,85 Xe II 1 2372,82 OIII 2 2385,42 He II 30 2372,7 Cliii 0 
2384,969 Ar II 4 2372,46 NIII 2 
2384,95 NeiV 7 2372,21 om 3 
2384,9441 Cu II 10 2372,16 NeiV 7 
2384,80 Cu II 5 
2384,67 0 IV 1 2372,070 All 10 

2371,718 Ar II 4 
2384,516 Til 4 2371,662 Ar II 1 
2384,386 Fe II 7 2371,4313 Fe I 15 
2384,20 NeiV 3 2370,985 Si IV 3 
2383,934 Ar II 2 
2383,92 OIII 6 2370,7474 Cu II 20 

2370,726 AlI 6 
2383,486 Ar II 6 2370,496 Fe II 5 
2383,26 Lill 2 2370,49 NIII 3 
2383,242 Fe II 7 2370,37 Cliii 6 
2382,955 Ar II 1 
2382,32 om 7 2370,225 AlI 9 

2369,960 Fe II 5 
2382,039 Fe II 9 2369,916 Ar II 2 
2381,99 Fill 2 2369,8897 Cu II 100 
2381,138 Ar II 3 2369,62 Xe II 4 
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2369,4567 Fe I 8 2360,20 Si II 10 
2369,304 AlI 10 2360,14 Kr III 3 
2369,187 Ar II 2 2360,058 Ar II 4 2368,94 Kr II 3 
2368,75 Cs II 0 2359,997 Fe II 8 

2359,67 Cliii 6 
2368,68 Xe II 5 2359,51 Ti IV 5 
2368,612 Ar II 1 2359,23 Cs 2 
2368,595 Fe li 7 2359,111 Fe II 8 2368,19 Kr III 4 
2368,15 Cu III 20 2359,11 Ti IV 5 

2359,104 Fe II 8 
2368,15 AriV 3 2358,917 Lii 1 
2368,112 AlI 8 2358,70 KII 1 
2367,611 AlI 8 2358,5 Kr IV 3 2367,43 NIII 4 
2367,33 Na III 4 2358,48 Kr III 3 

2358,408 Ar II 2 
2367 ,248 Ar II 1 2357 ,97 Si II 50 
2367 ,2 Fill 1 2357 ,96 NeiV 10 
2367 ,053 AlI 6 2357 ,9 Cs 2 2367 ,02 Ne 5 
2366,972 Si II 5 2357 ,85 Cs II 5 

2357 ,82 Ti II 2 
2366,778 Ar II 2 2357 ,589 Ar II 5 
2366,755 Si IV 2 2357,18 Si II 30 
2366,595 Fe II 5 
2366,053 Si II 5 2356,95 Cs II 0 
2365,77 Ne 6 2356,90 Nil 0 

2365,52 3 
2356,72 Xe II 4 

Kr II 2356,6410 Cu II 10 
2365 ,49 Alii 1,5 2356,295 Si II 100 
2365,49 NeiV 4 
2365,15 on 3 2356,25 Xe II 1 
2365,03 011 1 2356,12 Cs 2 
2364,827 Cs 2 2355,17 Till 2 

2364,826 Fe II 8 2355,0141 Cu II 15 

2364,81 Cs II 10 2354,889 Fe II 5 

2364,70 Kr III 1 2354,793 Ar II 1 
2364,33 Si II 3 2354,466 Fe II 5 
2364,15 Cu II 3 2354,44 Cs II 10 
2364,112 Ar II 5 2354,42 Cs 2 
2364,04 Nil 0 2354,135 Ar II 6 
2363,51 Fe III 7 2354,12 Till 3 2363,28 NeiV 6 2353,96 Cu II 2 
2363,26 Kr III 3 2353,68 Kr II 50 
2363,220 CuI 5 2353,52 Xe II 1 
2363,21 Cu III 8 2353,426 Ar II 3 
2362,866 Ar II 1 
2362,85 Ne 5 2353,09 Si II 20 

2352,86 Kr II 2 
2362,74 Kr II 6 2352,731 Arii 2 
2362,68 Cu II 2 2352,52 NeiV 8 
2362,68 NeiV 6 2352,33 Ar III 5 
2362,50 Xe II 1 
2362,083 Ar II 1 2351 .911 Cs 2 

2351 ,8 Ar IV 
2362,019 Fe II 6 2351 ,74 Cs 8 
2361 ,82 Kr III 4 2351 ,67 Ar III 7 
2361 ,56 Cu III 10 2351 ,56 Xe II 4 
2361 ,19 Cu II 3 

2351 ,40 2360,59 Si II 5 Ca III 1 
2351 ,198 Fe II 5 

2360,4 KriV 2 2351 .18 Xell 4 
2360,293 Fe II 8 2350,84 NeiV 6 
2:~60 .26 Ar III !l 2350,67 Ti II 2 
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2350,486 Ar II 5 2335,90 Cs II 00 
2350,408 Fe I 5 2335,90 CIV 2 
2350,20 Alii 4 2335,42 Xe II 2 2350,174 Si II 20 
2349,97 Ti II 3 2334,99 FII O,f> 

2334,606 Si II 30 
2349,54 Si II 10 2334,54 Till 3 
2348,910 Ar II 1 2334,404 Si II 30 
2348,90 om 4 2334,33 Tiiii 3 2348,74 Cu II 15 2334,12 FII 1 2348,352 CuI 2 2333,78 FII 2 
2348,303 Fe II 8 2333,036 Ar II 2 
2348,27 KriV 4 2332,895 Ar II 1 
2348,099 Fe II 8 2332,796 Fe II 8 2347,7 Cllll 2 2332,42 Cs 8 2347 ,54 Alii 2,5 2331 ,67 Tiiii 3 
2347 ,46 Till 2 2331,452 Ar II s 
2346,78 Tiiii 6 2331,35 Tiiii 3 
2346,570 Ar II 2 2331,306 Fe II 7 2346,17 Cu III 40 
2345,92 AlII 1,5 2331 ,16 on 0 

2330,0 Li II 1 
2345,45 Kr III 6 2329,931 Siiii 2 
2345,42 Ar III 5 2329,93 FII 0,5 
2345,4 Ar IV 

2329,905 Fe III 9 2345,327 Fe II 5 
2345,17 Ar III 9 2329,578 Mgll 3 

2329,357 Ar II 1 
2344,69 Alii 1 2329,3 Kr IV 3 
2344,47 Xe II 12 2329,22 Kr III 3 
2344,38 Cs 4 
2344,38 Krll 10 2328,56 Si IV 2 
2344,278 Fe II 8 2327 ,97 on 2 
2344,204 Ar II 6 2327 ,784 Ar II 2 
2344,203 Si II 10 2327 ,394 Fe II 7 
2343,959 Fe II 6 2327,28 F VI 5 
2343,56 Ar III 3 2327 ,04 Tiiii 1 
2343,492 Fe II 8 2326,498 Alii 2 
2343,13 Csii 8 2326,340 Nil 3 
2342,31 Ti II 3 2326,948 Fe III 10 
2342,30 KII 3 2325,497 Alii 3 
2342,18 Xe II 3 2325,16 Nil 0 2342 ,'17 Cu II 3 2324,85 Kr IV 1 
2341 ,23 Ti II 3 2324,83 on 0 
2340,93 Kr IV 2 2324,427 Ar II 3 
2340,64 Cliii 6 2324,358 Fe III 8 
2340,60 Cl II 2 
2340,47 Cs 2 2324,20 Alii 4 

2323,57 Kr IV 1 
2339,795 Ar II 4 2323,50 Cllll 6 
2339,73 Cu II 3 2323,35 F VI 7 
2339,31 on 3 2323,02 Cl II 4 
2339,15 KriV 2 
2339,01 Tiiii 5 2323,01 Cull 8 

2322,81 NIII 1 
2338,961 Fe III 10 2322,32 Kr III 1 
2338,005 Fe II 8 2322,23 NIII 0 
2337 ,88 Cs 4 2322,15 on 3 
2337 ,780 Ar II 6 
2336,768 Fe III 10 2322,081 Ar II 2 

2322,00 Cl II 1 
2336,75 KriV 4 2321,71 Fe III 10 
2336,45 Cliii 5 2321,650 Nil 4 
2336,17 Cu II 20 2321 ,562 All 9 
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2321,28 Clll 1 ! 2312,31 Cu III 5 
2321,1 Cs 6 2312,29 Xe III 1 
2321 ,o7 Cs II 10 2312,13 Nil 0 2320,3585 Fe I 40 2312,00 Kr II 6 2320,33 NIII 00 2311 ,83 F IV 3 
2320,28 Cu III 8 2311,58 OIII 2 
2320,25 Clll 2 2311,16 Cs II 0 
2319,941 Nil 4 

2311' 035 All 4 2319,70 Xe II 7 2310,87 Ca III 0 2319,68 011 4 2309,96 Na III 30 
2319,561 CuI 500 2309,860 Ar II 2 
2319,52 OIII 2 2309,53 Nil 1 
2319,466 Fe III 8 2309,51 Cu II 6 2319,37 Ar III 10 2309,148 Ar II 6 2319,220 Fe III 10 2308,9999 Fe I 30 2319,13 Ar III 10 
2319,057 All 5 2308,70 OIII 1 
2318,83 Mg III 1 2308,191 Siiii 10 
2318,35 Ar III 2 2307 ,72 011 1. 
2318,09 NIV 6 2307,71 Cs II 5 
2318,04 Ar III 12 2307 ,456 Ar II 2 
2317,87 J(r III 1 2307 ,28 Xe II 3 
2317,745 Ar II 5 2307,27 Ne 2 
2317,482 All 7 2307 ,266 Ar II 2 2317,47 Ar III 15 2306,61 Ne 6 
2317,37 OIII 3 2306,42 Siiii 2 
2317,35 NIII 0 2306,31 NeV 2 
2317,046 Nil 8 2306,22 He II 20 
2317,00 Ar III 9 
2316,80 Xe II 10 2305,859 Ar II 2 
2316,79 on 3 2305,665 Ti I 12 
2316,690 Nil 6 2305,50 Ne 2 

2304,87 Ne 4 2316,493 Nil 7 2304,627 Fe I 5 2316,32 Krll 10 
2316,299 Ar II 8 2304,60 Xe II 1 
2316,12 011 3 2303,94 Ne 3 
2315,70 Fe III 10 2303,73 Xe III 1 
2315,68 Cs II 6 2303,5815 Fe I 20 
2315,65 Na II 0 2303,422 Fe I 15 
2315,52 Kr II 8 2303,116 CuI 1000 2315,52 om 4 2303,0585 Si I 55 
2315,39 FYI 9 2303,012 Fe III 7 
2315,306 Ar II 3 2303,00 Kr III 2 
2315,25 Nil 0 2302,92 Ar III 6 
2315,10 Cu III 4 

2302,83 on 2314,983 All 4 5 
2302,808 Fe III 8 

2314,970 Ar II 6 2302,730 Ti I 10 
2314,76 OIII 2 2302,67 Krll 3 
2314,66 Na III 3 2302,17 Ar liJ 15 
2314,56 NIII 1 
2314,24 Kr II 6 2302,077 Ar II 4 

2301,825 Ar II 3 
2313,77 Alii 1 2301 ,73 Kr II 6 
2313,720 Ar II 7 2301 ,6849 Fe I 20 
2313,70 Xe II 5 2301,173 Fe I 6 
2313,526 All 6 

8 2313,1048 Fe I 40 2300,930 Siiii 
2300,85 Ar III 10 

2313,05 on 3 2300,38 Kr II 6 
2312,491 All 5 2300,38 Ne 2 
2312,47 Cs II 0 2300,35 on 8 
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2300,179 Ar II 5 2291,38 Cl II 4 
2300,139 Fe I 30 2291,28 Kr III 3 
2299,98 Xe II 6 2291 ,26 Kr IV 6 2299,852 Til 10 
2299,72 Ar IV 4 2291,120 Fe I 15 

2291 ,034 Si I 35 
2299,47 Aliii 3 2290,998 Cu II 15 
2299,47 Cu II 7 2290,88 OII 6 
2299,36 Xe II 2 2290,84 Xe II 2 2299,2209 Fe I 25 2290,61 Ar III 6 2299,15 Kr III 3 2290,545 Fe I 9 
2298,96 Ne 1 2290,52 Kr III 1 
2298,662 Fe I 6 2290,425 Ar II 3 
2298,51 Cliii 5 2290,259 Nil 3 2298,36 Aliii 0 2289,84 Nil 0 2298,31 Fill 3 2289,771 Ar II 5 
2298,29 FIV 5 2289,6074 Si I 20 
2298,1699 Fe I 10 2289,376 Ar II 2 
2297 ,879 Ar II 2 2289,36 NeVI 1 2297 ,82 FIV 2 2289,31 Ar III 4 2297,7877 Fe I 35 2289,031 Fe I 10 
2297 ,15 Ar III 5 2288,82 Ar III 2 
2297,14 Na III 25 2288,765 Ar II 4 
2296,9279 Fe I 15 
2296,873 Siiii 10 2288,444 Nil 5 
2296,870 CIII 16 2288,36 om 00 

2288,20 om 2 
2296,79 KII 1 2288,17 Clii 7 
2296,64 NaIll 25 2288,12 om 00 
2296.52 Xe II 30 
2296;24 Ar III 4 2287 ,79 Kr II 30 
2295,859 Fe III 15 2287 ,630 Fe I 15 

2295,476 Siiii 6 2287 ,2505 Fe I 30 
2287 ,21 om 1 2295,401 Si I 10 2287,041 Si IV 5 2295,349 Ar II 3 

2294,91 Ar III 5 2286,925 Ar II 4 
2294,57 Xe II 15 2286,69 FIV 1 
2294,406 Fe I 25 2286,689 Nil 6 
2294,3683 Cu II 40 2286,68 Cs II 5 
2294,200 Ti I 3 2286,642 Cu II 15 
2294,17 FIV 2 2286,40 om 0 2294,05 Ar III 3 2286,0 Cliii 3 
2293,8482 Fe I 25 2285,94 Xe II 8 
2293,842 CuI 2500 2285,801 Arii 4 
2293,745 Til 3 2285,79 Ne IV 9 
2293,49 NeiV 6 

2285,72 2293,32 on 6 Na III 35 
2285,66 om 2 

2293,318 Nil 4 2285,612 Ar II 1 
2293,14 NeiV 2 2285,52 Alii 2 
2293,056 Fe III 10 2285,24 Xe II 2 
2293,03 Ar III 12 
2292,652 Nil 3 2285,22 FIV 2 

2285,17 Alii 3 
2292,5249 Fe I 30 2285,07 om 00 
2292,40 Xe II 20 2284,89 on 3 
2292,39 Ar III 5 2284,60 Cs 2 
2292,25 Ar III 4 
2292,130 Ar II 4 2284,0864 Fe I 40 

2283,994 Ar II 7 
2291 ,850 Fe III 6 2283,93 Cliii 7 
2291 ,81 Cliii 4. 2283,753 Ar II 1 
2291 ,652 Nil 4 2283,6557 Fe I 12 
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2283,652 Nil 4 2273,58 Ne 20 
2283,42 Oil 3 2273,51 NIII 1 
2283,3045 Fe I 9 2273,280 Til 8 2283,243 Ar II 7 
2283,079 Fe I 9 2273,24 Kr II 8 

2272,816 Fe I 8 
2283,07 Kr II 30 2272,8 Cliii 1 
2282,621 Ar II 8 2272,79 Cs 2 
2282,61 NeV 1 2272,76 Cs II 0 2282,21 Ar III 7 
2281 ,512 Ar II 1 2272,640 Ar II 2 

2272,613 Til 8 
2281,50 Cs II 00 2272,55 Krii 1 
2281 ,22 Ar III 7 2272,42 NIII 0 
2280,85 Ar III 5 2272,0703 Fe I 15 
2280,72 F IV 0 
2280,222 Fe I 8 2271 ,97 F IV 3 

2271 ,79 NIII 0 
2280,02 Cs II 2 2271 ,778 Fe I 40 
2279,964 Til 12 2271 ,69 Cu III 5 
2279,96 Cs II 2 2270,91 CV 3 
2279,924 Fe I 10 
2279,85 Na III 3 2270,8628 Fe I 18 

2270,43 NIII 2 
2279,79 Kr III 4 2270,20 CII 2 
2279,68 Ar III 4 2269,70 CII 2 
2279 ,47 Ar III 3 
2279,45 Cu III 2 2269,36 CII 0 
2279,36 FII 3 2269,30 NIII 0 

2279,10 Ar III 10 
2269,222 AlI 1 
2269,14 Ti II 3 

2278,98 Ne 10 2269,0990 Fe I 18 
2278,48 Na III 40 
2278,432 Fe III 6 2269,096 Ali 7 
2278,34 Cliii 5 2268,95 Cliii 5 

2278,33 Cu II 7 2268,91 CII 1 

2278,281 Si I 10 2268,78 Ti I 4 

2277 ,92 cv 2 2268,72 Xe II 1 

2277 ,820 Fe III 8 2267 ,98 Til 4 
2277 ,672 Fe I 12 2267 ,96 Na III 8 
2277 ,43 Cu III 4 2267,77 en 0 
2277 ,25 cv 1 2267 ,61 Cs II 20 
2277 ,096 Fe I 9 2267 ,466 Fe I 15 
2276,870 Fe III 8 2267 ,42 Fe III 10 
2276,703 Til 10 2267 ,29 Gs II 3 
2276,54 Ca III 2 2267 ,28 NIII 3 
2276,2582 Cu II 35 2267,111 Ar II 2 
2276,25 Cl II 4 2267 ,080 Fe I 9 
2276,0263 Fe I 12 
2275,471 Ca I 1 2266,98 Ne III 5 

2266,903 Fe I 10 
2275,358 Ar II 3 2266,80 Xe II 3 
2275,187 Fe I 6 2266,441 Ar II 2 
2275,054 Ar II 1 2266,16 Ne III 8 
2274,923 Ar II 3 

2266,08 Cliii 2 2274,74 Cu II 3 
2266,014 AlI 3 

2274,54 NeV 0 2265,94 Xe II 2 
2274,12 NIII 0 2265,87 NIII 0 
2274,088 Fe I 9 2265,71 NeV 6 
2274,00 Fe III 8 

2265,62 Xe II 3 2273,98 Cs Il 0 
2265,36 Cu II 7 

2273,83 Cs II 20 2265,215 Ar II 4 
2273,76 Kr III 3 2265,0546 Fe I 20 
2273 ,6Fi FIV 2 2265,04 KII 5 

799 



1 Symbol I 1 Symbol I 

2264,91 Ne III 10 2254,283 Ar II 5 
2264,55 eu II 2 2254,066 Fe II 8 
2264,54 NeiV 4 2253,26 Ti II 2 2264,390 Fe I 45 2253,22 NeVI 3 2264,20 Xe II 2 2253,16 el II 30 
2264,11 Ne III 3 2253,07 ellll 7 
2264,020 Til 5 2253,00 eu II 2 
2263,780 eu II 35 2252,90 on 3 2263,738 All 1 2252,72 FV 2 2263,474 Fe I 6 2252,71 Hell 10 
2263,463 AlI 7 2252,65 ea III 2 
2263,39 NeV 3 2252,54 Kr IV 2 
2263,212 eu II 8 2252,248 Ar II 6 2263,21 Ne III 12 
2263,079 eu I 2200 2251,8749 Fe I 12 

2251,84 eu II 2 
2263,068 Ar II 2 2251,831 Fe II 80 
2262,95 Xe II 2 2251,50 el II 40 
2262,80 on 1 2251,44 Na III 45 2262,632 Ar II 2 
2262,16 Ne III 2 2251,403 Ar II 2 

2251,17 Na III 20 
2262,08 NeiV 5 2250,96 el II 20 
2261 ,592 Fe III 12 2250,7911 Fe I 10 
2261,23 Ti II 3 
2260,547 Fe III 7 2250,32 Krii 8 
2260,528 eu I 1300 2250,09 Ti II 2 

Kr III 6 
2250,00 OII 1 

2259,76 2249,86 Xe II 4 
2259,66 on 2 2249,658 Ar II 1 
2259,587 Si I 10 
2259,57 NeV 3 2249,347 Ar II 3 
2259,5109 Fe I 15 2249,181 Fe II 25 
2259,42 Kr IV 1 2249,175 Fe II 10 
2259,22 Xe II 1 2249,063 Fe II 30 
2258,35 es II 5 2248,960 eu II 25 
2258,342 Ar II 1 2248,88 NIII 25 
2258,02 NeiV 6 2248,857 Fe I :.!5 
2258,008 All 1 2248,80 es II 0 
2257 ,965 Arll 1 2248,73 Ar III 7 
2257 ,82 es II 12 2247 ,92 NIII 6 
2257 ,788 Fe II 25 2247,76 NeVI 1 2257,406 Fe III 8 2247 ,692 Fe II 35 
2256,897 Fe II 10 2247 ,65 NIII 2 
2256,79 eii 0 2247 ,503 eu I 2 
2256,56 Xe II 1 2247,002 eu II 75 
2256,545 Ar II 3 

2246,66 2256,33 ea III 0 Na III 40 
2246,56 es 2 

2256,19 en 2 2245,975 Ar II ::l 
2256,10 es 3 2245,6536 Fe I 15 
2256,05 NeV 1 2245,505 Fe II 45 
2255,859 Fe I 45 
2255,691 Fe II 50 2245,48 NeV 3 

2245,410 Ar II 2 
2255,68 en 1 2245,39 Kr II 10 
2255,6!f eliii 2 2245,116 Ar II 2 
2255,408 Ar II 3 2244,690 Til 7 
2255,29 KII 3 

2244,31 2255,23 en 0 ea III 2 
2244,265 eu I ~00 

2255,178 Ar II 1 2244,216 Fe II 8 
2254,975 eu II 6 2244,17 Na III 3 
2254,58 es II 15 2244,080 Ar II 1 
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2243,662 Ar II 5 2231,571 Cu II 30 
2243,405 Fe III 8 2231,512 Fe II 10 
2243,10 Cu II 6 2231,423 Ar II 5 2243,05 Alii 4 2231,2138 Fe I 15 2243,0 KII 2 2231,16 Cl III 3 
2242,6183 Cu II 50 223.1,024 Ar II 1 
2242,579 Fe I 15 2230,948 Cu II 30 
2242,29 Ar III 6 2230,79 Xe II 1 2242,14 Cu II 6 2230,69 Krill 1 2242,10 CII 1 2230,492 Ti I 7 
2242,05 Cs II 2 2230,40 Cu II 10 
2241,86 Xeii 2 2230,317 Ar II 3 
2241 ,858 Ar II 2 2230,30 Na III 50 2241,54 Fe III 12 2230,244 Ti I 4 2241,426 Fe II 20 2230,087 Cu II 30 
2241,05 CII 1 2230,084 CuI 2500 
2241 ,028 Ar II 6 2229,850 Cu II 30 
2240,89 K 4 2229,67 Ti I 7 2239,906 Ar II 1 2229,66 Oil 0 2239,89 OII 0 2229,648 Ar II 8 
2239,43 Na III 45 2229,56 Na III 15 
2239,10 om 2 2229,267 Fe III 10 
2239,047 Fe II 25 
2238,974 Nil 4 2229,18 FV 1 
2238,750 Til 8 2229,12 Cs 5 

2229,0735 Fe I 5 
2238;454 CuI 1100 2228,88 Cs II 10 
2238,20 Til 6 2228,8700 Cu II 40 
2238,155 Fe III 10 
2237,82 Ti III 1 2228,761 Fe II 30 
2237,721 Ar II 2 2228,1722 Fe I 10 
2237,577 Fe II 20 2228,15 om 3 

2227,92 Kr II 30 2237,385 Ar II 1 2227,848 Fe III 7 2237,34 KriV 3 
2237,34 CuI 5 2227,775 CuI 1600 
2237,21 NIII 2227,42 Ne V 3 
2237' 15 Kr II 4 2227,298 Ar II 5 
2236,527 Ar II 3 2227,14 Till 2 
2236,29 Ne V 2 2227,01 Cs II 00 
2236,278 CuI 900 2226,798 Ti I 6 2235.908 Fe III 10 2226,773 Cu II 40 
2235,904 Ar II 2 2226,19 Na III 8 
2235,760 Ar II 3 2225,90 Na III 45 
2235,699 Fe III 6 2225,697 CuI 2100 
223!'i,35 Xe III 1 

6 2235,208 Nil 4 2225,662 Ar II 
2225,29 Na III 12 

2234,673 Ar II 6 2225,11 Til 8 
2234,57 Cs II 0 2224,701 Cu II 15 
2233,809 Til 8 2224,550 Ar II 1 
2233,654 Fe III 6 
2233,478 Ar II 4 2224,12 NeV 1 

2223,199 Til 7 
2233,28 Cs 3 2222,79 Na III 0 
2232,690 Fe III 10 2222,763 Fe l 7 
2232,548 Fe III 8 2222,066 Arll 3 
2232,430 Fe III 10 

2 2232,41 NeV 4 2222,01 Siiii 
2221,830 Fe III 10 

2232,35 Kr III 1 2221 ,65 Cu II 2 
2232,17 Na III 40 2221 ,352 Ar II 1 
2231 ,65 N III 2220,81 NeiV 1 
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2220,51 Cs II 9 2210,6894 Fe I 9 
2220,453 Fe II 6 2210,53 KII 4 
2220,388 Fe II 25 2210,321 Ar II 2 2220,347 Ar II 2 2210,2684 Cu II 60 2219,962 Ar II 6 2210,073 Fe III 6 
2219,889 Fe II 20 2210,060 AlI 2 
2219,87 Ca III 1 2209,795 Cu II 30 
2219,75 Til 5 2209,66 Al III 1 2219,22 Ca III 2 2209,61 Cs 3 2219,14 Kr III 1 2209,35 Ne III 10 
2218,9148 Si I 50 2209,049 Fe II 20 
2218,805 Ar II 4 2208,85 Fe III 10 
2218,70 Oil 2 2108,611 Ca II 20 22'18,504 Cu II 25 2208,419 Fe II 30 2218,41 Nil 0 2208,41 Kr II 1 
2218,38 Til 5 2208,04 Ne III 4 
2218,375 Ar II 1 2207 ,9783 Si I 110 
22'18,289 Fe II 30 2207 ,29 Ne III 8 2218,1082 Cu II 50 2207 ,0692 Fe I 6 2218,0569 Si I 120 2206,94 Fill 3 
2217,91 Cs II 3 2206,153 Fe II 8 
2217,34 FIII 5 2206,088 Nil 6 
2217,34 FII 5 
2216,6688 Si I 120 2205,95 Ne III 5 
2216,190 Ar II 4 2205,738 Ar II 4 

2216,07 15 
2205,65 CuI 5 

Ne III 2204,98 Ne III 7 
2215,67 on 1 2204,698 Arii 1 
2215,654 CuI 1000 
2215,60 Kr III 2 2204.668 AlI 1 
2215,100 Cu II 35 2204,619 AlI 1 

2215,094 Fe II 10 
2204,40 Ca III 3 
2204,16 Ne 2 

2214,77 Ne III 4 2203,89 Ne 6 2214,67 He II 6 2203,88 NeiV 2 2214,581 CuI 1600 2203,633 Nil 3 
2214,17 Na III 25 2202,78 Na III 40 
2214,147 Ar II 1 2202,54 em 1 
2214,059 Fe II 20 2202,458 Fe III 8 
2213,76 Ne III 12 2202,22 Ne III 7 
2213,679 Fe II 20 2202,135 Ar II 1 2213,56 Aliii 2 2201 ,595 Fe II 5 
2213,15 Cs II 5 2201 ,573 Ar II 1 
2212,96 Krii 5 2201 ,242 Ar II 2 
2212 ,741 Cu II 10 2201 ,23 Ne III 4 
2212,63 Ne III 5 
2212,40 Cs II 0 2200,82 Ne 5 

2200,728 Ca I 1 
2212,29 Kr II 6 2200,722 Fe I 15 
2211,85 Ne III 10 2200.68 Cs 8 
2211,7441 Si I 110 2200,498 Cu II 25 
2211 ,71 Kr II 5 
2211 ,30 Cs 3 2200,37 Na III 2 

2200,370 Fe I 10 
2211,243 Fe II 12 2199,752 CuI 1300 
2211 ,2364 Fe I 7 2199,!)83 CuI 1700 
2211,16 Na III 1 2199,30 Tiiii 1 
2211 ,112 Fe II 5 
2211 ,07 F IV 1 2199,183 All 1 

2198,01 Na III 2 
2210,952 Fe II 5 2197 ,86 Ne III 7 
2210,883 Ar II 3 21.97 ,84 Cu II 1 
2210,8940 Si I 115 2197,787 Ca II 2 
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2197 ,786 Ar II 2187,444 Fe II 12 
2197 ,506 Nil 4 2187,320 Ar II 6 
2197 ,36 FIV 0 2187 ,'1950 Fe I 40 2197,273 Fe II 5 2186,97 om 1 2197 ,15 es 6 2186,876 Fe III 6 
2197,10 Ne III 3 2186,62 Ne 3 
2196,389 Ar II 1 2186,61 He II 4 
2196,0428 Fe I 50 2186,485 Fe I 40 2195,674 eu II 25 2186,31 es 3 2195,532 Fe III 6 2185,622 Fe II 8 
2195,445 Ar 11 5 2185,52 Krii 5 
2195,43 011 2 2185,489 Ar II 5 
2194,92 NeIll 5 2185,13 NIII 1 2194,907 Ar II 2 2184,06 Ar III 8 2194,85 Na III I 2183,980 Fe III 6 
2194,251 Alii 1 2183,803 Fe II 10 
2193,08 Na III 1 2183,468 Fe II 8 
2192,74 Ne 7 2183.301 Fe II 12 2192,674 Fe II 5 2183;30 ea III 3 2192,607 Alii 1,5 2183,24 Ne III 2 
2192,52 NIII 1 2182,85 eu II 6 
2192,2678 eu II 75 2182,74 Na III 15 
2192,224 Ar II 2 
2192,06 Ar IIl 15 2182,64 011 4 
2191,935 Fe II 10 2182,28 Ne III 3 

2191 ,838 
2182,14 es II 5 

Fe I 60 2182,13 es 5 
2191,579 Ar II 4 2182,049 Silll 3 
2191 ,45 Ne 1 
2191 ,44 011 2 2181 ,720 eu I 1700 
2191,39 Nlll 3 2181 ,66 om 1 

2191 ,287 Ar II 5 2181,378 Ar II 1 
2191 ,27 ea IJJ 2 2181 ,41 eu II 4 
2191 ,215 Fe Ill 8 218'1,407 Fe II 5 
2191 ,2052 Fe I 10 2181 ,211 Ar II 7 
2191,16 Ne 4 2181,137 Fe II 8 
2190,511 Ar II 4 2180,996 AlI 8 
2190,42 on 2 2180,89 Ne III 10 
2190,235 Ar IJ 2 2180,8692 Fe II 12 
2190,29 Ne III 7 2180,836 Silll 4 2190,18 Na III 5 2180,789 Ar II 1 
2190,00 KII 6 2180,74 eu II 10 
2189,6323 eu II 50 2180,63 Na III 0 
2189,62 en 1 2180,410 Fe III 12 
2189,51 on 1 
2189 A7 es II 10 2180,255 Fe II 12 

2180,247 Ar II 1 
2189,36 eu IJ 3 2180,089 Ar II 2 
2189,20 011 2 2179,60 es II 10 
2188,72 en 1 2179,399 eu II 60 
2188,52 NIIJ 3 

2178,944 eu I 1600 2188,492 Ar II 3 
2178,69 Ne III 4 

2188,39 en 2 2178,37 Mg III 3 
2188,27 NIII 5 2178,090 Fe I 35 
2188,22 Ar IIJ 10 2177,79 Kr II 3 
2187,88 es 3 

2177,73 Ne III 8 2187 ,87 es II 3 
2177,61 es II 3 

2187 ,868 Fe II 15 2177.432 Si I 10 
2187 ,678 Fe II 10 2177,396 AI I 6 
2187,48 en 1 2177,22 Ar III 25 
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2177,025 Fe II 10 2166,19 Ar III 15 
2176,963 CIII 4 2165,860 Fe I 20 
2176,894 Silll 5 2165,821 Ar IJ 6 2176,8414 Fe I 6 2165,555 Fe II 10 2176,826 Fe II 20 2165,32 0111 3 
2176,67 Ne III 5 2165,24 He II 2 
2176,387 Ar II 1 2165,09::\ CuI 1300 
2175,959 Arll 2 2164,915 AlI 2 2175,636 Ar II 10 2164,558 Fe II 25 2175,445 Fe II 25 2164,547 Fe I 7 
2174,968 Cu II 35 2164,38 Krii 4 
2174,849 Fe II 8 2164,351 Ar II 2 
21.74,658 Fe III 15 2164,339 Fe II 20 2174,585 Ar II 5 2163,8633 Fe I 6 2174,43 Na III 3 2163,77 Ne III 15 
2174,190 Ar II 2 2163,54 Cs 8 
2174,168 CII 3 2163,51 Ca III 4 
2174,071 AI I 2 2163,370 Fe II 20 2173,848 CII 5 
2173,8~ Na III 1 2163,368 Fe I 10 

2163,32 Na III 1 
2173,829 Fe III 7 2162,944 CIII 9 
2173,720 Fe II 15 2162,88 om 5 
2173,220 Fe II 20 
2173,2146 Fe I 8 2162,68 Tiii 4 
2173,209 Ar II 1 2162,50 Kr III :1 
2172,989 

2162,50 Krii 3 
Fe II 15 2162,292 Ar II 2 

2172,679 Fe II 8 2162,023 Fe II 20 
2172,637 Ar II 2 
2172,581 Fe I 6 2161 ,895 Ar II 3 
2172,341 Ar II 2 2161 ,65 on 0 

2172,25 KrIll 1 2161 ,582 Fe II 20 
2171 ,817 CuI 200 2161 ,5802 Fe I 5 
2171 ,60 Ca III 5 2161 ,:114 Cu II 20 
2171,44 FlY 4 2161 ,:113 Fe II 20 
2171 ,418 Ar II 5 2161,270 Fe III to 
2171 ,312 Arll 3 2161 .22 Ne III Hl 
2171,2976 Fe I 40 2161 ;161 Fe II 15 
2171,045 Fe III 12 2161,04 Ne III 6 
2171 ,o;.~8 Ar II 1 2160,88 Ne III 2 2170,914 Ar II 1 2160,655 Fe III 6 
2170,83 Kr III 2 2160,52 on 0 
2170,63 Na III 0 21!i0 ,40 Ca III 2 
2170,23 Ar III 20 2160,388 AlI 3 
2170,193 Fe II 5 
2169,994 Fe II 12 2159,927 Nil 3 

2159,60 Ne III 4 
2169,950 Fe II 12 2159,50 Till 3 
2169,562 CuI 300 2159 ,41! NeIll 5 
2169,431 Fe II 10 2159.199 Fe II 25 
2168,925 Fe II 8 
2168,826 AlI 2 2159,152 Fe II 10 

2159,09 Till 5 
2168,26 Ar III 10 2159,046 Ar II 2 
2167 ,880 Fe II 12 2158 ,88:1 Ar JJ 2 
2167 ,70 Cs II 3 2158,755 Ar 11 2 
21tH ,101 Fe II 12 
2166,952 Fe III 12 2158,518 Fe II 25 

2158,49 Fe I 6 
2166,773 Fe I 100 2158,472 Fe III 12 
2166,67 Na III :1 2158,43 Kr III 1 
2166,198 Fe II 20 2158,29 Till 2 
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2157 ,795 Fe I 5 2146,91 eu II 8 
2157 ,710 Fe III 12 2146,823 Ar II 2 
2157 ,53 Ar III 3 2146,75 es II 10 2157 ,280 Siiii 2 2146,59 NIII 00 2156,38 Ar III 3 2146,339 Fe III 6 
2156,28 en 1 2146,062 Fe III 8 
2155,839 Fe II 12 2146,058 Fe II 10 
2155,588 Ar II 1 2145,74 NIII 1 2155,58 Ti II 4 2145,616 Fe III 6 2155,39 en 0 2145,58 em 0 
2154,70 Till 4 2145,555 AlI 3 
2154,70 en 0 2145,48 eu II 10 
2154,635 Aliii 1 2145,08 Kr II to 2153,980 Ar II 3 2144,743 Fe III 7 2153,373 Fe II 12 2144,70 eu II 2 
2153,281 Fe II 5 2144,282 Fe III 8 
2153,15 Ne III 2 2143,96 NIII 0 
2153,068 Ar II 3 2143,827 Fe III 7 2153,06 es II 0 2143,81 ea III 1 
?153,0075 Fe I 5 2143,52 Til 6 
2152,706 Fe III 6 2143,470 Fe III 8 
2152,488 Fe II 25 2143,045 Fe III 7 
2152 ,47 ea III 6 

6 2152,373 Fe II 12 2142,775 Nil 
2151,801 eu II 25 2142,72 eu I 5 

2142,67 NIII 0 
2151 ,78 Ne III 3 2142,49 Kr III 1 
2151 ,776 Fe III 15 2142,49 eiii 1 
2151,774 Fe II 25 
2151 ,61 NIII 0 2142,263 Ar II 2 
2151 ,26 Ne III 5 2142,05 Til 5 

2151,052 Ar II 6 2141 ,682 Ar II 2 
2141 ,30 es 10 2150,78 ea I 1 2140,92 em 1 2150,762 Fe II 10 

2150,70 Ne III 8 2140,747 Ar II 2 
2150,699 All 5 2140,56 eu I 2 
2150,618 Fe II 20 2140,39 ea III 6 
2150,537 Ar II 2 2139,86 em 1 
2149,96 NIII 0 2139,676 Fe II 25 
2149,92 Ne III 6 2139,48 es II 2 2149 ,47 on 0 2139 ,41 Ti I 5 
2149,40 eu I 10 2139,007 Nil 4 
2149,07 Ar III 3 2138,882 Ar II 3 
2148,99 NIII 1 2138,70 Kr III 1 
2148,9838 eu II 60 

10 2148,73 Ar III 8 2138,59 Ar III 
2138,533 eu I 500 

2148,58 Kr III 2 2138,103 Fe II 20 
2148,47 NIII 3 2137 ,897 en 5 
2148,38 Ar III 5 2137 ,735 Fe II 15 
2148,23 Oil 0 

3 2148,09 NIII 3 2137,417 ell 
2137 ,365 Fe III 8 

2147 ,95 Ar III 6 2136,73 Ar III 3 
2147,911 Si I 50 2136,560 Si II 50 
2147 ,904 Fe III 7 2136,519 Fe II 20 
2147 ,79 NIII 2 

30 2147 ,719 Fe II 15 2136,402 Si II 
2136,17 es II 3 

2147 ,681 Ar II 2 2135,9815 eu II 75 
2147 ,37 Na III 1 2134,861 Fe III 9 
2147 ,27 NIII 4 2134,733 All 2 
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2134,72 Mg III 3 2121,542 Ar II 1 
2134,3413 Cu II 35 2121,306 Ar II 2 
2133,99 Si II 10 2121,1945 Si I 10 2133,990 Fe II 8 
2133,87 Ar III 15 2120,179 Si IV 3 

2119,985 Ar II 3 
2133,85 Krii 2 2119,125 Fe I 5 
2133,77 Cs II 0 2119,050 Fe II 12 
2132,304 Ca II 1 2118,948 Ar II 1 2131 ,99 OII 4 2118,83 Kr II 12 2131,85 Cs 10 2118,567 Fe III 6 
2131 ,76 OII 5 2118,38 Cu II 2 
2131,505 Ca II 2 2118,195 Fe II 8 
2131,49 Ca III 3 2117,934 Ar II 1 2131,23 Cu II 2 
2130,762 CuI 50 2117,08 Na III 0 

2117,633 Fe II 25 
2130,548 Fe II 12 2117,300 Cu II 35 
2130,429 Ar II 6 2117,01 Ti I 6 
2130,259 Fe II 15 2116,960 Fe II 25 2130,179 Nil 5 
2130,08 Cu II 8 2116,70 Na III 8 

2116,687 Ar II 5 
2129,810 Ar II 3 2116,588 Fe III 7 
2129,80 Kr II 1 2116,00 Kr III 1 
2129,75 Kr III 1 
2129,663 All 1 2115,55 Cs II 0 
2129,54 Ne 6 2115,1697 Fe I 20 

4 
2115,090 Ar II 1 

2129,427 Arll 2114,72 en 0 
2129,20 Ca III 6 2114,631 Si I 30 
2128,750 Ca II 0 
2128,22 Ar III 6 2114,532 Ar II 1 
2127 ,967 Fe II 10 2114,488 Fe I 25 
2127 ,89 Ar III 3 2113.891 Fe III 6 
2127 ,69 Cs 6 2113 As Mg III 2 
2127 ,646 Ar II 3 2113,26 CuI 2 
2127 ,467 Si IV 4 2113,146 Ca II 1 
2127 ,050 Ar II 2 2113,08 Fe I 20 
2126,89 Ti I 5 2112,966 Fe I 25 
2126,668 Ar II 4 2112,757 Ca II 10 
2126,0449 Cu II 50 2112,65 Cs II 5 
2125,706 Ar II 1 2112,1001 Cu II 30 2125,50 Ar III 3 2111 ,30 Cu II 6 
2125,272 Ar II 1 2111 ,274 Fe I 20 
2125,24 Cu II 4 2110,896 Ar II 2 
2125,16 Ar III 10 2110,747 Ar II 2 
2125,098 Cu II 8 
2124,80 Csii 0 2110,724 Fe II 15 

2110,240 Fe II 25 
2124,35 CuI 5 2110,233 Fe I 30 
2124,27 Ne 7 2109,861 Fe I 25 
2124,1225 Si I 100 2109,81 Kr II 5 
2123,590 Fe III 8 
2123,50 Ti I 7 2109,613 Fe II 23 

2109,37 Cl II 2 
2123,48 Kr II 3 2109,11 Cs 6 
2123,39 on 0 2109,097 Fe II 10 
2123,362 All 1 2109,046 Ar II 2 
2122,994 Si I 15 

2108,959 Fe I 2122,9793 Cu II 50 30 
2108,886 Ar II 1 

2122,34 Ar III 8 2108,302 Fe I 12 
2122,27 Cs II 1 2108,139 Fe II 15 
2121,90 Ti I 6 2108,139 Fe I 12 
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2108,068 Ar II 2 2096,856 NII 5 
2107 ,62 Na III 1 2096,808 Ar II 1 
2107 ,555 Fe II 10 2096,430 Fe III 6 2107 ,324 Fe III 10 2096,24 Kr II 15 2107 ,13 om 5 2096,23 Ne 12 
2106,537 Ar II 1 2096,192 Nil 4 
2106,39 Cu II 2 2095,976 Arll 1 
2106,380 Fe I 25 2095,582 Nil 6 2106,260 Fe I 20 2095,54 NeIll 20 2106,247 Ar II 1 2095,20 Alii 5 
2106,07 OIII 5 2095,02 Krii 1 
2105,935 Ar II 3 2094,8 Alii 5,5 
2105,45 KII 1 2094,77 Cu II 2 2105,112 CuI 800 2094,30 Alii 6 2104,885 Ar II 3 2094,211 Si I 10 
2104,7971 Cu II 40 2094,183 NII 3 
2104,24 CIV 1 2094,15 Ne 2 
2103,94 CIV 2 2093,683 Fe II 35 2103,799 Fe III 12 2093,660 Fe I 40 2103,353 Ar II 5 2093,64 Ne 3 
2103,235 Ca II 10 2093,606 Cu II 10 
2103,213 Si I 3 2093,37 Krii 3 
'2103,08 Ti IV 10 
2103,048 Fe I 25 2093,13 CII 1 
2102,99 Cl II 3 2092 ,945 Fe III 6 

2092,90 Oil 1 
2102,910 Fe I 20 2092,764 Ar II 3 
2102,3542 Fe I 30 2092,64 Mg III 4 
2102,33 Ne 2 
2101 ,49 Cs 8 2092,44 Ne III 12 
2101 ,467 Ar II 1 2092,337 Ar II 3 

2101 ,29 Oil 4 2091 ,999 CIII 6 
2091,97 Cs II 8 2100,961 Fe III 8 2091,90 Ne 4 2100,7984 Fe I 30 

2100,69 OII 1 2091,83 Cs 8 
2100,46 CIII 0 2091 ,63 Cll 2 
2100,144 Fe I 10 2091,627 Ar II 5 
2099,91 OII 1 2091 ,316 Nil 3 
2099,68 Alii 5 2091 ,312 Fe Ill 7 
2099,60 Na III 1 2091,17 Cll 2 2099,59 Ne 4 2090,862 Fe I 20 
2099,50 Cs II 4 2090,380 Fe I 30 
2099,34 Ne 10 2090,240 Fe III 6 
2099,332 Fe Ill 6 2090,139 Fe III 12 
2098,97 Kr II 1 
2098,953 Fe I 25 2090,053 Fe Ill 7 

2089,43 NeIll 15 
2098,72 Cu II 2 2089,27 om 2 
2098,62 Mg Ill 2 2089,20 Ne 2 
2096,56 Ca III 5 2089,089 Fe III 6 
2098,386 Cu II 15 
2098,181 Fe II 25 2088,92 Ne III 5 

2088,71 Cs II 8 
2098,123 Ar II 1 2088,16 Kr II 20 
2098,081 Fe I 15 2087 ,930 Cu II 35 
2098,00 Ne 1 2087 ,907 Fe III 7 
2097 ,692 Fe III 12 
2097 ,52 Cs II 0 2087 ,718 Ar II 1 

2087 ,527 Fe II 25 
2097 ,512 Fe II 25 2087 ,525 Fe I 25 
2097 ,480 Fe III 15 2087,44 Ne III 7 
2097,43 Ne 2 2087,132 Felli 8 

807 



~ Symbol I A. Symbol I 

2087 ,0 Alii 5 2070,539 Jt'e III 8 
2086,96 Ne III 10 2070,330 Fe II 8 
2086,816 Arii 2 2069,952 Fe II 10 2086,73 Krii 5 
2086,55 Mg III 2 2069,92 Cu II 2 

2069,55 Ca III 2 
2085,56 Ne 5 2068,321 CuI ;, 
2085,295 Cu II 8 2068,25 NIII 6 
2084,54 Kr II 1 2068,243 Fe III 12 2084,4669 Si I 10 
2084,349 Fe III 10 2067,917 Fe II 20 

2067 ,64 Ca III 2 
2084,33 Cu II 2 2067 ,50 Ti IV 15 
2084,117 Fe I 50 2067 ,41 Na III 18 
2083,87 Krii 1 2067 ,302 Fe III () 2083,75 Cs 8 
2083,530 Fe III 6 2066,25 Cu II 8 

2066,005 Fe II 15 
2083,01 Cs 7 2065,54 Mgiii 5 
2082,92 Cu II 2 2065,516 Si I 30 
2082,109 Ar II 3 2065,23 Na III 10 2081,5 Alii 2 
2080,912 Fe II 20 2065,18 Ne 20 
2080,53 Kr II 1 2064,335 Fe II 25 
2080,357 Ar II 5 2064,212 Ar II 5 
2080,34 NIV 6 2063,99 NIII 10 
2080,05 Cs II 8 2063,761 Ar II 2 
2080,03 Cu II 2 2063,672 Fe II 25 
2079,968 Nil 3 2063,50 NIII 10 
2079,86 NIII 6 2063,'13 Cs II 00 
2079,654 Ar II 4 2062,97 NaIll 8 
2079,529 CuI ;:W 2062,62 Ne 2 2079,06 Na III 0 
2078,989 Fe III 14 2062,41 Cu II 10 
2078,95 Ne 15 2062,17 Ca III 3 
2078,646 Cu II 40 2061,751 Fe III 9 
2078,164 Fe II 8 2061 ,552 Fe III 10 
:1077 ,81 Cu III 2 2061,192 Si I 40 
2077,507 Fe II 12 2060,079 Ar II 1 
2077,43 Cs II 8 2059,677 Fe III 7 
2077 ,14 Cs 8 2059,190 Ar II 1 
2076,944 Nil 4 2059,014 Si II 50 
2076,29 Cs 8 2058,72 Na III 8 2076,178 Ar II 2 2058,646 Si II 50 
2075,683 Fe II 5 2058,560 Fe III 8 
2075,04 Siiii 2 2058,47 Cs 3 
2074,89 Ca III 2 2058,136 Si I 15 
2074,74 NIII 2 
2074,195 Fe II 8 2058,10 Cs II 3 

2058,087 Ar II 3 
2074,17 OII 1 2058,00 Cs 1 
2074,003 Ar II 1 2057 ,61 Cs 3 
2073,8 Alii 3 2057,514 Ar II 5 
2073,60 Cs II l 
2073,426 Ar II ·~ 2057,332 Fe 11 12 

2057 ,058 Fe III 6 
2073,38 Na III HI 2056,64 Ca III 3 
2073,147 lt'e II 8 2056,30 Cs 4 
2072,86 NIII 1 2056 ;145 Fe III 7 
2072,701 Si II 200 

Mg III 3 2072,016 Si II 200 2056,13 
2055,93 NeVI 3 

2071 ,821 Fe II 10 2055,855 Fe III 6 
2071 ,79 NIII 2 2055,270 Fe II 20 
2070,63 NIII 5 2055,17 Na III 10 
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2054,9795 Cu II 50 2033,064 Fe II 25 
2054,828 Si I 50 2032,65 Na III 0 
2054,54 Till 3 2032,173 Ar II 3 2054,43 Cu II 6 
2054,27 Cu II 4 2032,14 Cliii 3 

2031,10 Na III 10 
2052,53 OIII 4 2031 ,023 Cu II 15 
2052,16 CII 2 2030,01 Ca III 1 
2051,90 Na III 8 2029,182 Fe II 8 2051,79 CII 2 
2051 ,75 Cs II 0 2028,558 Ar II 1 

2028,55 Na III 25 
2051,688 Fe II 25 2028,38 Ca III 2 
2050,794 Ar II 5 2027 ,778 Fe II 5 
2050,739 Fe III 7 2027 ,72 Ca III 2 2050,324 Ar II 2 
2049,94 He II 2026,68 Ca III 2 

2026,602 Ar II 2 
2049,913 Siiii 2 2025,824 Mgl 9 
2049,384 Fe III 7 2025,4902 Cu II 8 
2048,67 Na III 8 2025,44 Na III 8 2048,492 Fe II 5 
2048,36 Ca III 3 2025,183 Ar II 3 

2025,05 Cs II 5 
2047 ,995 Ar II 2 2024,733 Ar II 2 
2047 ,72 Alii 1 2024,335 CuI 200 
2047,65 Cu II 8 
204'7 ,14 Ca III 3 2024,21 Cliii 3 
2046,65 Ca III 4 2023,118 Ar II 2 
2046,492 Ar II 4 2022,83 Oil 1 
2046,25 Cs II 00 2022,73 Ar II 1 
2046,00 Cs II 00 2022,29 Cs II 0 
2045,62 CuI 5 2022,27 Na III 10 
2045,41 Na III 18 2022,192 NeiV 4 
2045,41 OIII 5 2022,14 Alii 2 
2043,8031 Cu II 60 2021 ,46 Cliii 3 
2043,37 Cu III 5 2021,45 on 1 
2042,382 NeVI 3 
2042,355 Ar II 3 2020,83 Ca III 3 
2041,61 Ca III 4 2020,739 Fe II 25 
2041 ,49 Ti II 3 2020,44 Oil 2 
2041,345 Fe II 25 2020,19 Cliii 3 
2041,204 Fe I 25 2019 ,427 Fe II 25 
2041,09 Na III 0 2018,77 Ca III 4 
2040,687 Fe II 25 2018,754 Ar II 2 
2040,23 Mgiii 3 2018,441 NeiV 3 
2039,93 Alii 3 2018,38 CII 2 
2039,507 Fe III 6 2017,94 CII 1 
2039,490 Ar II 3 
2038,35 Ca III 3 2017,090 Fe II 15 
2037 ,70 Na III 10 2017,090 Fe I 15 
2037 ,1269 Cu II 30 2016,885 Cu II 8 
2036,435 Fe II 20 2016,84 em 1 
2036,42 NIV 1 2016,654 Si II 3 
2036,10 NIV 4 

2016,60 Oil 2 2035,8539 Cu II 30 
2016,512 Fe I 5 

2035,84 Na III 3 2016,154 Fe II 10 
2035,62 NIII 2 2016,092 Fe II 10 
2035.57 NIV 5 2016,09 Alii 1 
2035,15 Cs II 7 
2035,02 NIII 3 2015,7 CIII 0 
2034,88 Cliii 3 2015,576 Cu II 5 
2034,760 Ar II 2 2015,500 Fe II 20 
2033,78 Cs II 0 2015,319 Ar II 2 
2033,46 Ca III 4 2014,311 Ar II 1 
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2014,10 Ca III 3 1991,848 Si I 50 
2013,268 Fe II 15 1991,64 Nil 
2012,96 Cu II 15 1991 ,613 Fe III 14 
201'1 ,88 Na III 30 1990,53 Alii 7 
2011,34 Cllll 1 1990,1 Cs 1 
2010,974 Si I 30 1989,975 Fe III 7 
2010,688 Fe II 25 1989,61 Ca III 2 
2010,094 CIII 5 1989,2116 Cu II 30 2009,90 Ca III 1 1988,9950 Si I 15 2009,570 CIII 4 1988,620 Ar II 3 
2009,327 eiii 2 1988,51 en 1 
2008,494 Fe III 6 1988,09 en 2 
2008,439 Si I 15 1987 ,76 en 3 2008,43 Na III 8 1987 ,503 Fe III 15 2007,711 Fe II 12 1987 ,33 en 1 
2007 ,452 Fe II 15 1986,3637 Si I 10 
2007 ,215 Fe I 15 1985,58 Na III 30 
2007,178 Ar II 1 1985,1 es 1 
2007 ,013 Fe. II 12 1984,434 Si I 30 2006,84 eliii 4 1984,288 Fe III 9 
2006,260 Fe I 15 1984,027 Fe III 7 
2005,83 es II 00 1983,831 Ar II 1 
2005.55 Mg III 0 
2005;33 Na III 6 1983,7 es 1 
2005,24 Na III 30 1983,61 eliii 5 

3 
1983,296 Ar II 1 

2004,914 Ar II 1983,2341 Si I 20 
2004,80 Na III 0 1982,805 Fe III 8 
2004,143 Fe III 8 
2003,97 eliii 0 1982,076 Fe III 6 
2003,903 Ar II 2 1981 ,974 NeVIl 6 

2003,325 Ar II 1 1981 ,74 Ar II 1 

2003,09 ea III 3 1981,5 es 1 
2002,72 eliii 3 1981,394 Ar II 2 
2000,96 ea III 4 1980,95 Na III 0 
2000,78 eu III 3 1980,6203 Si I 15 
2000,368 Fe II 30 1980,129 Fe I 25 
2000,228 Fe III 9 1979,988 Ar II 1 
2000,000 Ar II 2 1979,62 eiii 1 
1999,79 ea III 4 1979,46 eliii 3 1999,7000 eu II 60 1979,3124 eu II 50 
1999,588 Fe III 9 1979,31 Mg III 1 
1999,430 Fe II 10 1979,2062 Si I 15 
1997 ,345 NeVIl 1 1979,16 eiii 2 
1996,5 es 5 
1996,420 Fe III 12 1978,702 Xe III 3 

1978,63 ea III 3 
1995,62 Na III 3 1977 ,5982 Si I 15 
1995,563 Fe III 12 1977 ,56 Mg III 1 
1995,266 Fe III 7 1977,14 Na III 1 
1.994,857 Fe II 20 
1994,073 }'e III 13 1977 ,02 eu II 15 

1976,8 es 1 
1993,627 ei 2 1976,765 Ar II 3 
1993,289 Fe II 8 1976,62 Na III 1 
1993,262 Fe III 7 1976,126 Fe III 8 
1992,858 Fe III 6 
1992,196 Fe III 9 1975,58 Na III () 

1974,5 es 1 
1992,060 NeVIl 3 1974,467 Ar II 3 
1992,017 }'e III 9 1973,780 Ar III 4 
1991,9 es 1 1973,4837 Ar II 2 
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1972,6 Xe II 5 1956,58 Mg IV 0 
1972,270 Ar II 2 1956,48 Na III 0 
1972,01 Ca III 1 1956,026 Fe I 30 1971,57 Cs II 3 
1971,57 Mg III 0 1955,690 Fe I 20 

1955,31 Na III 8 
1970,489 Cu II 15 1955,3 Cs 1 
1968,21 Cs II 2 1954,975 Fe III 8 
1968,03 Ca III 5 1954,966 Si I 100 1967 ,99 Cu II 2 
1966,952 Ar II 1 1954,87 Mg III 0 

1954,223 Fe III 10 
1966,91 Cs II 2 1953,80 NIII 3 
1966,740 Fe III 8 1953,66 NIII 3 
1965,309 Fe III 8 1953,488 Fe III 10 1965,23 Alii 4 1953,322 Fe III 13 1965,04 Na III 18 1953,06 Ca III 4 
1964,776 Fe III 8 1952,997 Fe I 20 
1964,70 Ca III 5 1952,648 Fe III 11 
1964,330 Fe II 12 1952,596 Fe I 30 1964,260 Fe III 7 1952,56 Cu II 5 1964,25 011 0 1952,262 Fe I 20 
1964,169 Fe III 8 1952,20 NIII 1 
1964,043 Fe I 20 1952,16 Ca III 3 
1963,84 011 2 
1963,629 Fe I 15 1951 ,556 Fe I 25 
1963,110 Fe II 25 1951 ,43 NIII 2 

1963,110 25 
1951,21 Na III 40 

Fe I 1951 ,007 Fe III 12 
1962,871 Fe I 20 1950,79 Na III 15 
1962,746 Fe I 15 
1962,74 Ar III 2 1950,334 Fe III 10 
1962,67 Alii 7 1950,223 Fe I 20 
1962,3 Cs 0 1949,81 NIII 4 

1949,564 Si II 100 1962,24 on 3 1949,331 Si II 10 1962,18 Mg III 0 
1962,164 Ar II 3 1949,22 NIII 6 
1962,100 Fe I 30 1948,79 Tiiii 5 
1962,031 Fe I 25 1948,372 Fe II 10 
1961 ,4 Cs 2 1948,31 Ca III 5 
1961,3610 Ar II 4 1946,99 NIII 5 
1961,236 Fe I 20 1946,978 Fe I 25 1961,230 Fe III 6 1946,8000 Ar II 2 
1960,76 Na III 20 1946,70 Na III 0 
1960,70 Alii 3 1946,49 Cu II 10 
1960,34 011 1 1946,43 Na III 20 
1960,318 Fe III 13 

1946,219 Fe I 10 1960,129 Fe I 30 
1946,20 MgiV 0 

1959,324 Fe III 8 1945,504 Si II 3 
1958,739 Fe I 15 1945,35 Alii 5 
1958,598 Fe I 30 1945,342 Fe III 12 
1958,583 Fe III 11 

1945,294 25 1958,29 Alii 1 Fe I 
1945,111 Ar II 1 

1958,18 Ca III 2 1945,1 Cs 1 
1958,121 Fe II 5 1945,070 Fe I 20 
1957 ,938 Fe III 6 1944,99 Na III 3 
1957 ,831 Fe I 25 

1944,586 Si II 15 1957 ,83 Ar III 1 
1944,586 Cu II 25 

1957,51 Cu II 20 1943,481 Fe III 14 
1957 ,42 on 0 1943,40 Na III 6 
1957 ,02 Ti III 0 1943,12 Ca III 6 
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1942,3 Cs 4 1926,27 Na III 45 
1942,19 Na III 6 1926,18 Tiiii 0 
1941,77 Na III 0 1926,013 Fe III 10 1941 ,667 Si II 50 1925,99 Alii 2 1941 ,61 Na III 0 1925,99 MgiV 0 
1941,50 Mg III 0 1925,987 Fe II 20 
1941,40 Ti III 4 1925,0 Cs 0 
1941,2 Cs 0 1924,81 Alii 4 1941,0724 Ar II 3 
1940,649 Fe I 25 1924,532 Fe III 6 

1923,88 Kr III 0 
1940,018 Fe III 8 1923,877 Fe III 7 
1939,72 Ca III 4 1923,87 Mg III 3 
1939,32 Na III 0 1923,86 NIII 2 1939,30 Alii 5 
1938,95 Mg III 0 1923,4 Cs 2 

1923,35 Cl II 4 
1938,827 Ne II 8 1923,31 CIII 2 
1938,901 Fe III 10 1923,14 CIII 4 
1938,899 Fe II 8 1923,11 NIII 2 1938,8 Cs 2 
1937 ,80 Mglll 2 1923,003 Fe III 7 

1922,93 CIII 5 
1937,4 Cs 1 1922,797 Fe II 20 
1937 ,345 Fe III 14 1922,789 Fe III 15 
1937 ,274 Fe I 35 
1937 ,042 Ar II 1 1922,13 Cu II 5 
1936,96 AlII 4 1921,630 Xe III 2 

1936,781 Fe II 20 
1921 ,49 NIII 4 
1920,86 NIII 8 

1936,0 Cs 0 1920,665 Cu II 5 
1935,83 Al III 10 
1935,79 Ca III 3 1920,32 Cllll 4 
1935,54 Na III 0 1920,12 Na III 6 
1935,296 Fe II 15 1920 ,Q16 Ar II 2 
1935,2 Cs 8 1920,0 Cs 1 
1935,18 Tiiii 3 1919,99 NIII 2 
1934,75 Alii 10 1919,71 NIII 2 
1934,54 Alii 10 1919,515 Ar III 4 
1934,528 Fe I 25 1919,44 NIII 1 
1933,87 Na III 30 1919,3 Cs 1 
1933,694 Ar II 2 1919,197 Ar II 3 
1933,59 Mg III 0 1919,06 NIII 0 1932,477 Fe II 15 1918,76 Mg III 1 
1932,43 AlII 5 1918,69 NIII 0 
1932,231 Arll 2 1918,667 Ar III 4 
1931,507 Fe III 14 1918,480 Fe III 7 
1931,421 Ar II 1 
1931 ,027 em 4 1918,46 Na III 6 

1918,284 Fe III 7 
1930,905 CI 10 1918,06 Ar III 1 
1930,9 Cs 1 1917,960 Fe III 6 
1930,64 Mg III 3 1917 ,87 Cllll 4 
1930,387 Fe III 15 
1930,033 Ne II 8 1917,453 Fe III 9 

1917,351 Fe III 8 
1930,03 Alii 5 1917,337 Fe II 15 
1929,74 Cu II 25 1916,53 Cliii 4 
1929,34 Tilll 1. 1916,48 0111 2 
1928,787 Ne II 1 
1928,715 Cu Ill 2 1916,081 Ne II 10 

1915,6 Cs 3 
1927 ,21 Na III 15 1915,564 Ar III 7 
1926,99 Alii 1 1915,083 Fe III 15 
1926,304 Fe III 18 1914,653 Ar III 3 
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1914,6 Cs 4 1897 ,27 Tiiii 0 
1914,398 Ar III 9 1897 ,1 Cs 0 
1914,09 Cliii 3 1896,904 Xe III 5 1914,086 Kr III 3 1896,803 Fe III 9 1914,056 Fe III 19 1896,8 Cs 0 
1913,17 Na III 8 1896,26 Mg III 0 
1912,90 Cliii 4 1895,7 K 2 
1911,338 Fe III 7 1895,675 Fe II 10 1910,91 Alii 5 
1910,669 Fe II 8 1895,456 Fe III 20 

1894,49 CIII 2 
1910,621 Si II 50 1894,17 Ca III 3 
1910,401 Fe III 6 1894,006 Fe II 10 
1910,2 Cs 0 1893,981 Fe III 11 1910,17 Ca III 4 
1909,74 Ti II 2 1893,87 MgiV 1 

1893,245 Si I 200 
1909,33 Ti II 2 1892,92 Ca III 1 
1908,96 NIII 1 1892,7 K 2 
1908,46 Mgiii 3 1892,030 Siiii 3 1908,29 Ti II 3 1890,9 K 2 
1908,11 NIII 7 1890,75 Na III 12 
1908,1 Cs 1 1890,669 Fe III 13 
1907 ,989 Ar II 4 1890,35 Mg III 2 
1907 ,577 Fe III 10 
1907 ,494 Ne II 8 1889,714 Ne II 1 
1907,46 Ca III 2 1889,2 Cs 6 

1907 ,28 NIII 4 
1889,06 Cllll 0 
1889,056 NI 2 

1907 ,06 om 1 1889,029 Ar II 6 
1906,89 NIII 1 
1906,814 Fe III 6 1888,788 Ar II 4 
1906,71 MgiV 0 1888,729 Fe II 20 

1906,57 AlII 4 1888,32 Fe I 12 

1906,457 Fe III 6 1888,110 Ne II 1 

1906,30 Ti II 3 1887 ,9 K 2 

1906,22 NIII 1 1887,761 Fe I 14 
1905,878 Si II 3 1887,700 Si I 200 
1904,787 Fe II 15 1887,48 Na III 15 
1904,660 Si I 50 1887 .471 Fe III 8 
1904,38 Alii 2 1887 ;45 Nil 4 
1904,326 Si II 5 1887 ,31 Mg III 0 
1902,89 OIII 1 1887 ,197 Fe III 8 
1902,459 Si II 100 1886,757 Fe III 12 
1902,402 Fe III 6 1886,387 Ar II 4 
1901,61 Cliii 5 1885.75 Na III 4 
1901,55 Mg III 1 1885,25 NIII 10 
1901 ,331 Si I 1000 1885,125 Fe III 9 

1884,596 Fe III 8 
1901,31 Tilll 3 1884,0 Cs 6. 
1901 ,096 Fe III 9 1883,799 Ne II 1 
1900,7 Cs 1 
1900,638 Arii 4 1883,14 Cl II 3 
1899,834 Ar II 1 1882,92 NV 1 

1882,36 NV 0 
1899,70 Na III 3 1882,250 Cu III 2 
1899,271 Ar II 1 1882,047 Fe III 10 
1899,17 Alii 4 1881,851 Si I 200 
1898,870 Fe III 6 1881 ,19 Al IV 1 
1898,538 Fe II 10 1880,976 Fe II 20 

1880,953 Si I 20 
1897 ,85 Cliii 3 1880,21 Ne II 3 
1897,7 Cs 0 1880,14 Fe I 5 
1897,49 Alii 2 1880,10 Cliii 3 
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1879,788 Ar II 2 1859,99 Alii 3 
1879,46 Mg III 4 1859,744 Fe II 15 
1879,419 Ar II 1 
1878,60 NII 2 1859,61 Na III 0 
1878,48 Alii 3 1859,3 Cs 2 

1877 ,989 Fe III 12 
1859,22 Nil 5 
1859,20 Na III 0 

1877 ,6 Cs 1 1858,685 Cu III 1 
1877 ,523 Ar II 4 1858,53 Nil 2 
1877 ,462 Fe II 20 1858 ,19 Mg III 2 
1877,13 Alii 1 1858,05 Alii 10 
1876,835 Fe II 15 1857 ,935 Fe II 12 
1876,421 Fe I 10 1857,88 NV 3 

1857 .83 Nil 3 1876,173 Fe II 8 1857,69 NV 3 
1875,809 Si I 100 1857 ,57 Na III 5 
1875,536 Fe II 15 1856,73 Na III 20 
1874,907 Xe III 5 1856,690 Fe III 7 
1874,838 Si I 500 1855,95 Alii 8 
1874,59 Mg IV 0 1855,91 Na III 15 
1874,22 Na III 0 1855,58 Fe I 15 1873,32 Na III 4 1854,826 Fe III 9 
1873,259 Fe I 15 1854,76 Alii 3 
1873,217 NI 1 1854,72 Ca III 6 
1873,2 Cs 2 1854,715 Aliii 10 
1873,140 Ar II 6 
1873,100 Si I 100 1854,365 Xeiii 6 

1872,582 Ar II 1 
1854,11 Ne II 1 
1853,22 Ne II 1 

1873,052 Fe I 12 1853 ,148 Si I 50 
1872,45 Na III 1 1852,rm Fe III 6 
1872,39 Ca III 5 
1872,359 Fe I 15 1852,464 Si I 200 
1872,214 Fe III 6 1852,11 Cliii 2 

1851 ,791 Si I 30 1871,152 Fe III 9 1851 ,261 Fe III 6 1870,782 Si II 3 1850,691 Ca II 2 1870,28 Ca III 6 
1870,227 Si II 15 1850,668 Si I 500 
1869,828 Fe III 10 1850,39 Na III 18 
1869,43 Na III 1 1850,24 Na III 20 
1869,317 Si II 20 1849,64 Cliii 0 
1868,660 Ar II 3 1849,58 Na III 35 
1868,23 Mg III 1 1849,51 Ca III 2 
1868,21 Nil 0 1849.41 Nil 1 
1867 ,747 Cu III 50 1849;407 Fe III 7 
1866,815 Fe I 10 1848,90 Alii 2 
1866,305 Fe III 9 1848,768 Fe II 12 
1866,093 Ar II 1 

1848,737 Si I 100 
1866,07 Fe I 12 1848,74 CIIII 0 
1865,202 Fe III 7 1848,231 Fe II 5 
1864,743 Fe II 20 1848,144 Si I 200 
1862,856 Ar II 1 1848,1 Nil 0 
1862,749 Al III 10 

1847 ,54 Na III 10 
1862,57 Nil 2 1847 ,468 Si I 400 
1862,40 Na III 6 1846,581 Fe II 12 
1862,34 Alii 15 1846,399 NI 6 
1862,318 Fe I 15 1846,103 Si I 100 
1861 ,3 Cs 0 

1845,80 1861 ,19 Na III 15 NIII 4 
1860.50 Ca III 3 1845,7 Nil 
1860,37 NV 6 1845,64 NIII 5 
1860,040 Fe II 20 1845,510 Si I 300 
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1845,521 Fe III 7 1828,14 Tiiii 1 
1845,10 Na III 12 1827 ,97 Mgi 8 
1844,590 Fe II 5 1826,477 Xe III 7 1844,547 Fe III 6 
1844,4 Nil 10 1826,339 Cu III 10 

1825,858 Xe III 3 
1844,36 Na III 20 1825,55 Fe IV 8 
1843,9 K 2 1825,44 Na III 10 
1843,765 Si I 200 1825,348 CuI 100 1843,5 Nil 0 
1843,43 Na III 2 1825,30 Tiiii 0 

1824,59 Cliii 3 
1843,19 Ar III 2 1824,52 Na III 0 
1843,088 Ca II 1 1823,207 Ar II 1 
1842,547 Siiii 9 1822,72 Fe IV 2 1842,4 Nil 1 
1841,701 Fe II 10 1822,50 Cliii 6 

1822,452 Si I 50 
1841 ,68 NIII 1 1821,68 Na III 12 
1841,440 Si I 200 1820,47 Mg III 1 
1841,146 Si I 100 1820,339 Cu III 5 1841 ,1 Nil 
~840,917 Cu III 200 1819,845 Xe III 6 

1819,29 Fe IV 1 
1840,6 Cs 2 1819,01 Na III 2 
1840,2 K 2 1818,55 Al IV 1 
1.840,061 Ca II 8 

4 1839,64 Alii 2 1817,73 Cliii 
1839,59 NIII 2 1817,445 Si II 10 

1817,381 Xe III 2 
1839,43 Ar III 3 1817,334 CuI 20 
1838,32 Mg III 1 1817,265 CuI 20 
1838,309 Fe III 7 
1838,27 Alii 1 1816,921 Si II 200 
1838,11 Na III 6 1816,83 Na III 2 
1838,008 Ca II 7 1815,61 Fe IV ' 25 
1838,006 Si I 30 1814,647 Ca II 1 
1837 ,1 K 2 1814,495 Ca II 1 
1836,97 Alii 1 1814,35 Na III 3 
1836,739 N I 4 1814,068 Si I 500 
1836,506 Si I 200 1813,772 Ar II 1 
1836,42 Ar III 5 1813,009 Ar II 1 
1836,36 Nil 1 1812,53 Fe IV 1 
1835,869 Fe II 15 1812,17 Ca III 5 1835,587 NIII 6 1811 ,70 Na III 5 
1835,22 Na III 15 1811,62 NV 1 
1834,82 Alii 6 1811.09 Tiiii 2 
1834,254 Xe III 4 1811,08 NV 0 
1834,039 Ar II 2 1810,74 NaIll 4 
1833,31 Cliii 4 1810,26 Cllli 1 

180\l,316 Fe II 10 
1832.87 Alii 8 1809,092' Si I 50 
1832;21 Tiiii 0 1808,51 Cliii 4 
1832,08 Cliii 4 1808,003 Si II 150 
1831 ,78 Nil 5 1807 ,91 Ca III 5 
1831,525 Ar II 5 1807 ,84 Cu II 15 
1831 ,31 Tiiii 0 1807 ,40 Alii 4 
1830,771 Ar II 5 1807 ,337 Ca II 1 
1830,458 Nil 4 1805,5 NIII 7 
1829,893 Si I 20 1804,3 NIII 6 
1829,42 Tiiii 0 1804,109 Xe III 2 

1803,023 Siiii 3 
1828,61 Alii 10 1801,53 Fe IV 5 
1828,43 Ca III 1 1801,27 Na III 7 
1828,40 Cliii 5 1800,95 Cu II 2 

815 



A Symbol I A Symbol 

1.800,75 Mg Ill 4 1772,01 Cl II 3 
1800,24 Ca III 4 1771 ,829 Ar II 2 
1799,122 Si I 100 1770,922 Si I 100 1798,761 Cu III 5 1770,8 K 6 1798,163 Fe II 10 1770,8 Na 6 
1797,98 Cllll 2 1770,652 Ar II 1 
1797,69 Ti III 1 1770,629 Si I 30 
1797,343 Si I 15 1770,554 Fe III 6 1797,10 Ti III 0 
1794,68 Mg III 3 1769,762 Si I 15 

1769,140 AI I 4 
1794,31 Ca III 4 1768,869 Cu III 200 
1793,371 Fe II 10 1768,042 Ar II 1 
1792,56 Ti III 2 1767,76 Alii 7 1791,91 Cl II 4 1767,24 Cl II 1 1791 ,80 Na III 8 1767,21 Na III 0 
1791,561 Ar II 1 1766,385 AI I 4 
1791,50 Mg III 1 1766,346 Si I 20 
1791,23 Na III 10 1766,219 Cu III 2 1790,65 Cu II 5 
~1790 ,292 Si I 20 1766,08 Nil 1 

1766,060 Si I 30 
1788,86 Tiiii 1 1765,82 Alii 4 
1788,101 Ar II 3 1765.636 AI I 4 
1788,05 Mg III 1 1765,60 Si I 30 
1787,997 Fe II 35 1765,4 K 3 
1787,902 Cu III 1 1765,366 Cl 1 

8 
1765,13 Nil 1 

1787,538 Si II 1765,030 Si I 40 
1787,4 K 4 1764,540 CuI 10 
1787,4 Na 4 
1787,32 Ti III 2 1.764,01 Alii 10 
1787,10 Cl II 3 1764,0 KII 0 
1786,817 Si II 4 1763,93 ~j III 2 

1763,909 2 
1786,738 Fe II 40 1763,85 Alii 8 
1785,669 Ar Il 1 1763,84 Na III 3 
1785,262 Fe II 40 
1785,06 Cl II 1 1763,664 Si I 50 
1784,36 Tiiii 1 1763,63 Nil 2 
1783,935 Cu III 5 1762,899 AI I 2 

1783,92 Ca III 4 1762,557 Cu III 30 
1783,799 Cu III 20 1762,14 r.a III 3 

1762,13 Na III 0 1783,58 Tiiii 1 1762,00 Alii 5 
1783,36 Mg III 4 1761,379 Fe II 25 
1783,232 Si I 50 1761,155 Cu III 20 
1782,92 Na III 12 1761 ,05 Na III 1 
1782,587 Ar II 1 
1780,062 Cu III 5 1760,81 CII 3 

1760,586 Cu III 10 
1776,826 Si I 100 1760,415 Fe II 20 
1776,670 Ar II 1 1760,40 CII 4 
1776,136 Cu III 20 1760,15 Alii 7 
1775,983 Fe III 6 
1775,32 Na III 0 1759,601 Si I 20 

1758,01 Mg III 1 
1774,820 CuI 200 1757,223 NI 1 
1773,697 Cu III 1 1.756,0 Liii 5 
1773,5 K 6 1755,810 Ar II 1 
1773,29 Ca III 3 

1755,012 1773,09 Mg III 3 Cu III 20 
1754,97 Na III 0 

1773,00 Na III 0 1753 ,474 Mg II 60 
1772,518 Fe II 15 1753,27 Cu II 15 
1772,478 Cu III 2 1753,112 Si I 30 
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1752,65 Na III 3 1732,69 Ne II 1 
1752,4 K 4 1732,674 CuI 20 
1752,06 Na III 1 1732,253 Fe II 15 1751,827 CI 8 
1751,75 NIII 10 1731,88 Mg III 1 

1731,32 CuI 2 
1751,679 Ar II 2 1731,08 Na III 0 
1751,24 NIII 6 1731,038 Fe II 10 
1750,749 Xe III 2 1730,81 Mg III 1 1750,664 Mg II 50 
1750,56 Alii 6 1730,576 CuI 10 

1730,04 NIII 8 
1750,391 Cu III 500 1729,997 Si IV 5 
1750,079 NI 2 1729,481 NI 1 
1749,3 K 8 1729,262 Ar II 1 
1749,3 Na 8 
1749,202 CuI 2 

1729,075 Ar II 1 
1728,170 NI 3 

1749,02 Mg III 5 1728,139 Cu III 200 
1747,86 NIII 9 1727,377 Si IV 5 
1747,81 Mgl 5 1726,88 Ca III 1 
1747,64 Mg III 4 
~747 ,40 FII 3 1726,394 Fe II 12 

1726,275 Cu III 5 
1747,404 Si I 50 1726,006 Si IV 4 
1746,816 Fe II 20 1725,664 CuI 50 
1746,39 Na III 0 
1745,57 FII 2 1725,402 Fe II 5 
1745,332 Si I 15 1725,138 Ar II 1 

1745,249 N I 30 
1725,01 Alii 15 
1725,0 KII 3 

1744,86 FII 1 1724,963 Fe II 8 
1744,61 Ca III 3 
1744,50 Cu II 20 1724,847 Fe II 8 
1744,08 Mg III 0 1724,810 Cu III 10 

1743,884 Si I 30 1722,534 Si IV 6 

1743,197 Nil 3 1722,379 Cu III 1000 

1742,724 N I 10 1722,21 en 0 

1741 ,574 CuI 50 1722,10 Mg III 2 
1741,378 Cu III 500 1721,746 N I 3 
1741,33 Na III 1 1721 ,66 CII 2 
1741,2 K 4 1721,637 Kr III 1 
1741,135 Cu III 30 1721,6 K 3 
1740,378 Si I 20 1721,31 Alii 10 
1740,309 Nil 4 1720,99 CII 1 
1739,64 Alii 5 1720,621 Fe II 20 
1739,56 Mg III 0 1720,44 CII 0 
1739,508 Cu III 300 1720,042 Fe II 10 
1739,4 K 2 
1738,91 Mg III 6 1719,8 K 3 

1719,60 Na III 0 
1738,648 Cu III 10 1719,43 Alii 8 
1738,56 Ca III 3 1719,346 Ar II 2 
1738,145 Cu III 30 1718,680 Ar II 1 
1737,893 Cu III 30 
1737,628 Mg II 10 1718,551 N IV 20 

1718,48 Na III 0 
1737,612 Mg II 10 1717,72 Cu II 15 
1736,830 Ar II 1 1717,134 Cu III 5 
1736,54 Cu II 10 1716,400 Cu III 10 
1734,852 Mg II 10 

1716,23 Ca III 1 1734,769 Si I 10 
1715,507 Fe II 12 

1734,21 Cu II 3 1715,24 Tiiii 0 
1733,362 Ar II 1 1714,85 Mg III 0 
1732,998 Cu III 5 1713.,364 CuI 50 
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1713,346 Cu III 5 1696,54 NIII 3 
1713,215 Ar II 2 1696,203 Si I 200 
1713,002 Fe II 20 1696,202 Cuiii 15 
1711 ,437 Cuiii 30 1695,507 Si I 50 1711 ,296 Si II 20 1694,79 NIII 0 
171'1 ,257 Cu III 30 '1693,461 Si I 20 
1710,826 Si II 10 1693,292 Si I 50 
1709,678 Fe II 15 1692,706 Cu TII 300 
'1709 ,4 K 3 1692,654 CuI 5 
1709,396 CuI 2 1691 ,779 Ca II 1 1700,036 Cu 111 700 1691,70 Na III 1 
1709,018 Siiii 3 1691 ,289 Fe II 8 1708,958 Cu III 200 1691 ,076 CuI 30 1708,627 Fe II 8 

1690,786 Si I 30 1707,500 Cu III 5 
1690,781 Fe II 8 1707,391 CuI 5 1689,821 Fe II 10 1707,10 Mgi 3 1689,50 Cliii 1 1705,977 Ar II 1 1689,290 Si I 50 1705,633 Cu III 400 1689,051 Cu III 200 

1705,333 Cu III 300 1688,865 CuI 15 1704,967 Si II 2 1688,81 Ca III 1 1704,90 FII 0,5 1688,618 Cu III 100 1704,5 K 3 1688,44 Fe IV 2 1704,434 Si I 50 
1704,072 Cu III 10 1688,356 Ne II 4 

1688,11 NIV 3 1703,843 CuI 30 1688,093 CuI 30 1703,78 Mg III 1 1687,82 NIV 2 1703,5 K 9 1687,60 NIV 1 1703,43 Mglll 0 1687,134 Cu III 600 1703,218 NV 4 1687 ,095 Si I 15 1702,994 Cu III 500 1687 ,043 CuI 20 1702,862 Si I 30 1686,815 Si I 30 1702,349 Cu III 30 1686,475 Fe II 8 1702,25 NV 3 1686,214 Cu III 300 1702,190 Cu III 300 
1686,19 Alii 5 1702,186 Ar II 1 
1685,953 Fe II ;, 1702,102 Cu III 400 

1702,06 NIV 5 1685,682 CuI 25 
1702,045 Fe II 25 1685,457 Fe II 8 
1701 ,358 Ar II 1 1684,674 CuI 20 
1701 ,292 CuI 10 1684,642 Cu III 500 
1701 ,023 Cu III 400 1683,51 Mgl 1 
1700,626 Si I 30 1683 ,18 Cllii 0 1700,423 Si I 50 1683,15 Cu II 40 
1699,95 NIII 4 1683,04 MgiV 3 1699,808 Siiii 5 1682,695 Cu III 30 1699,716 Si I 10 1682,675 Si I 30 
1699,32 NIII 5 

1682 ,4 Liii 4 
1699.09 Cu II 30 1682,044 Cu III 10 1699,08 NIV 4 1681,78 Alii 5 1699,00 NIII 2 1681,683 Ne II 3 1698,95 Ca III 1 1681 ,481 Cu III 300 1698,9 K 10 1681 ,45 Fe IV 25 1698,9 Na 10 1680,86 Fe IV 1 1698,83 Mg IV 2 1680,129 Ca II 1 1698,183 Ca II 1680,051 Ca II 1698,16 NIII 2 1680,02 Mg IV () 1697 ,938 Si I 200 

1679,56 Mg III 0 1697 ,32 Mg III 2 
1679,388 Fe II 15 

1697 ,19 NIII 0 1679,151 Cu III 400 
1696,86 NIV 3 1678,74 Na III 1 
1696,800 Fe II 8 1677,906 N I 4 
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1677 ,373 Cu III 200 1662,26 Fe IV 20 
1676,818 Si I 10 1662,253 Ar II 1 
1676,469 Cu III 15 1661 ,059 Si II 3 1675,920 Nll 1 1660,887 Cu III 30 1675,78 Fe IV 25 1660,484 Si I 10 
1675,76 Mg III 0 1660,07 Fe IV 20 
1675,744 Nil 4 1660,0009 Cu II 20 
1675,637 Ar III 4 1659.809 Kr III 2 1675,5 Cs 1 1659,7 K 4 1675,484 Ar III 7 1659,487 Fe II 20 
1675,198 Si I 200 1659,28 Mg III 0 
1675,1 K 2 1658,92 MgiV 0 
1674,89 Fe IV 5 1658,785 Fe II 15 1674,716 Fe II 10 
1674,602 Cu III 500 1658,71 Na III 2 

1658,7 Na 40 
1673,860 Ca II 1 1658,472 Cu III 200 
1673,470 Fe II 15 1658,121 CI 5 
1673,440 CuI 5 1657,907 C I 4 1673,425 Ar III 7 
1673,374 Si IV 150 1657,379 CI 2 

1657,008 C I 10 
1673,315 Siiii 7 1656,930 CI 3 
1673,241 Ar III 3 1656,61 Fe IV 15 
1673,2 Cs 1 
1673,14 Ar III 1 1656,3216 Cu II 20 
1672,9 K 3 1656,268 C I 5 

1656.25 Fe IV 10 
1672,77 Cu II 10 1655,922 NV 1 
1672,593 Si I 100 1655,318 CuI 30 
1672,18 Fe IV 5 1654,574 Cu III 300 
1671 ,886 Cu III 500 1654,484 Fe II 5 
1671,484 CuI 3 1654,105 Fe II 5 
1671 ,111 Si I 20 1653,9 Li II 8 

1671 ,020 N I 1 1653,399 Cu III 10 

1670,81 Alii 15 1653,351 Si I 30 

1670,759 Fe II 25 1653,322 Ar II 1 
1670,140 Cu III 500 1652,85 Fe IV 20 
1669,73 Fe IV 2 1652,26 Mg III 0 
1669,671 Ar III 7 1652,010 Cu III 300 
1669,52 Na III 3 1651 ,991 Ca II 1 
1669,5 Cs 1 1651 ,758 Cu III 15 1669,304 Ar III 5 1651,721 CuI 20 
1669,3 K 4 1651 ,21 CIIV 1 
1669,3 Na 40 1651 ,013 Si I 20 
1669,273 Cu III 10 1650,91 Na III 1 
1669,10 Ar III 1 
1668,7 K 4 1650,709 Fe II 20 

1650,531 Ar II 1 
1668,7 Na 40 1650,301 CuI 5 
1668,57 Mgl 0 1650,119 CuI 5 
1668,517 Si I 100 1649,858 Ca II 2 
1667,7 Ca 30 
1667,618 Si I 100 1649,583 Fe II 20 

1649,4573 Cu II 25 
1666,369 Si I 50 1649,444 Fe II 15 
1664,708 CuI 10 1649,299 Ar II 1 
1664,521 Si I 30 1648,88 Mg III 0 
1664,303 CuI 10 
1663,52 Fe IV 10 1648,04 Cl IV 0 

1647 ,493 NI 3 
1663,266 Fe II 15 1647 ,359 Kr III 2 
1663,21 Fe IV 10 1647 ,161 Fe II 25 
1663,0017 Cu II 30 1647 ,05 Fe IV 45 
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1646,187 Fe II 20 1626,411 Cu III 200 
1645,06 CIII 1 1626,139 Cu III 200 
1644,78 Alii 5 1625,919 Fe II 15 1644,441 Ca II 0 1625,707 Si I 30 1644,15 Alii 5 1625,60 AlII 3 
1643,770 Ca II 1625,534 Si I 15 
1643,588 Fe II 15 1625,525 Fe II 20 
1643,40 Cl IV 1 1625,500 Cu III 1 
1642,86 Mgiii 1 1624,07 Na III 12 
1642,802 Ca II 1623,17 Cu II 30 
1642,208 Cu III 2000 1623,102 Fe II 8 
1642,187 Fe II 5 1622,867 Si I 100 
1642,168 Si IV 4 1622,86 Cl IV 2 
1641,761 Fe II 25 1622.44 Cu II 40 
1640,496 He II 1 -1621,966 NV 1 
1640,474 CuI 5 1621,94 Na III 5 

1621 ,723 Cu III 3 1640,474 Hell 10 1621,685 Fe II 30 1640,437 NI 2 1621,4256 Cu II 60 1640,335 Ar II 1 1621 ,316 Cui 20 1640,332 Hell 5 1620,776 Cu III 1 
1640,257 Si I 20 1620,68 em 1 
1640,167 Fe II 12 1620,389 Si I 20 
1640,03 Fe IV 65 
1639,960 Cu III 10 1620,33 CIII 2 
1639,403 Fe II 30 1fi20,05 CIII 3 

1619.688 NV 12 
1639,00 Al IV 2 1619,531 Si I 10 
1638,956 Cu III 300 1618,464 Fe II 25 
1638,95 Cl IV 0 1618,408 Cu III 5 
1638,816 Kr III 3 1618,38 Alii 4 
1638,274 Si I 10 1617,9151 Cu II 20 
1637,400 Fe II 15 1617,43 Cl IV 1 
1636,61 Cu II 10 1616,972 Ar II 1 
1636,334 Fe II 30 1616,940 CuI 20 
1635,389 Fe II 35 1616,607 Cu III 300 
1634,607 Si IV 1 1616,571 Si I 20 
1634,353 Fe II 20 1616.41 Alii 4 
1633,978 Si I 50 1616,328 NV 9 
1633,907 Fe II 15 1616,160 Cu III 15 
1633,64 Na III 4 1616,06 Nil 1 

1615,937 Si I 20 1633,318 Si I 15 1614,650 Si I 10 
1633,192 Cu III 1 1614,557 Si I 10 
1633,203 Si I 15 1613,77 Na III 8 
1632,326 CuI 5 1612,814 Fe II 20 
1631 ,124 Fe II 30 
1631,134 Si I 75 1611,849 AI III 8 

1611,763 Fe III 7 
1630,99 Fe IV 75 1611,723 Fe III 7 
1630,27 Cu II 25 1611,1180 Cu II 10 
1629,921 Si I 200 1610,97 Na III 4 
1629,834 Ar II 1 
1629,830 Nil 4 1610,933 Fe II 15 

1610,571 Cu III 75 
1629,426 Si I 300 1610,2964 Cu II 15 
1629,301 Cu III 1 1609,757 Cu III 100 
1629,155 Fe II 30 1609,599 Cu III 50 
1629,02 Nil 1 
1628,825 Ar II 1 1608,900 Si I 10 

1608,6396 Cu II 25 
1628,295 Cu III 300 1608,446 Fe II 35 
1628,088 Cu III 50 1607 ,723 Felli 9 
1627,42 Nil 1 1607 ,542 Cu III 100 
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1607 ,168 Ar II 1 1589,463 Ar II 5 
1606,927 Ar II 4 1589,27 Al IV 1 
1606,837 Cu III 10 1588,950 Siiii 2 1606,8338 Cu II 40 1588,551 Cu III 3 1606,730 Cu III 300 1588,295 Fe II 10 
1606,197 Ar II 3 1586,783 Si I 20 
1605,969 Cu III 300 1586,26 Mg III 3 
1605,776 Aliii 8 1586,256 Ar II 2 1605,274 Cu II 30 
1604,8474 Cu II 20 1586,19 Ca III 4 

1586,133 Si I 15 
1604,47 Na III 6 1585,87'1 CuI 5 
1604,083 Ar II 5 1584,954 Fe II 15 
1603,443 Ar II 4 1584,77 Alii 2 1603,146 Cu III 400 
1603,074 Ar II 4 1584,45 Al IV 2 

1583,83 Ar II 1 
1602,973 NI 1 1583,799 CuI 15 
1602,971 CI 5 1583,683 Cu II 50 
1602,91 Na III 5 1582,849 Cu II 10 1602,893 Ar II 2 1582,04 Al IV 3 1602,588 Fe II 12 1581 ,991 Cu II 40 
1602,554 Ar II 2 1581 ,243 Fe II 8 
1602,3882 Cu II 40 1580,960 Ar II 1 
1602,250 Cu II 15 
1601,289 Fe III 6 1580,93 Alii 2 
1601,211 Fe III 10 1580,768 Ar II 2 

6 
1580,635 Fe II 25 

1600,694 Ar II 1580,628 Cu II 30 
1600,194 Cu III 500 1580,303 Si I 10 
1600,133 Ar II 4 
1599,597 Ar II 1 1580,025 Cu II 15 
1599,44 Alii 3 1579,73 Fe IV 3 
1599,125 Ar II 1 1579,658 CuI 5 

1579,498 Xe III 5 1598,872 Ar II 1 1579,492 Cu II 30 1598,724 Ar II 2 
1598,561 Ar II 1 1579,353 Cu III 15 
1598,4024 Cu II 40 1578,812 Ar II 3 
1597 ,950 Si I 30 1577 ,89 CIII 2 
1597,418 Cu III 10 1577 ,32 CIII 2 
1597,181 NI 2 1577 ,131 NI 1 
1596,141 Ar II 1 1576,897 Ar II 3 1596,02 Alii 3 1576,817 Si I 15 
1595,760 Si I 20 1576,49 CIII 3 
1595,734 Ar II 1 1575,815 Ar II 3 
1595,597 Fe III 6 1575,349 Cu II 5 
1595,24 Ca III 1 
1594,927 Si I 50 1575,115 Si I 20 

1574,992 Ar II 6 
1594,548 Si I 150 1574,931 Fe II 20 
1594,787 Ar II 1 1574,817 Si I 50 
1593,758 Cu III 1000 1574,68 Fe IV 8 
1593,581 Ar II 2 
1593,5557 Cu II 60 1574,402 Ar II 1 

1573,874 Si I 50 
1592,867 NI 3 1573,831 Fe II 5 
1592,409 Si I 50 1573,650 Si I 20 
1592,39 Mg III 1 1573,21 Nil 1 
1591 ,933 Ar II 1 
1591 ,48 CIII 2 1572,97 Alii 1 

1572,72 Mglll 4 
1590,25 Nil 2 1571 ,390 Cu III 1 
1590,229 Ar II 2 1571 ,390 Ar II 1 
1590,1646 Cu II 40 157'1 ,377 Si I 10 
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1571 ,31 Ca Ill 5 1558,543 Fe II 10 
1571,21 Fe IV 10 1558,3446 Cu II 30 
1571 ,154 Cu III 3 

1558,05 Cl II 1570,568 Cu II 3 1 
1570,248 Fe II 20 1557 ,583 Cu II 20 

30 
1557 ,302 Ar II 1 

1570,202 Cu lii 1557 ,24 Al IV 5 
1570,035 Cu II 2 1556,48 Fe IV 15 
1569,886 Kr III 2 
1569,670 Fe II 12 1555,698 Cu II 50 
1569,426 Cu II 10 1555,48 Ca III 4 
1.569,35 Alii 1 1555,134 Cu II 40 
1569,322 Si I 10 1555,01 Fe IV 1 
1569,2123 Cu II 10 1554,642 Ca II 4 
1568,655 Cu III 2 1554,438 Xe III 1 
1568,564 Cu III 2 1554,17 FeY 1 
1568,172 Si I 15 1553,893 Cu II 25 
1568,031 Fe II 8 1553,176 Ca II 4 
1567 ,987 Arii 4 1553,00 Al IV 1 
1567,703 Si I 10 1552,641 Cu II 50 1566,825 Fe II 20 1552,11 Fe IV 15 
1566,812 Ar II 1 1551 ,379 Cu II 30 
1566,54 Fe IV 3 1551,27 Cl IV 1 
1566,4151 Cu II 40 1550,862 Fe III 8 
1565,9240 Cu II 40 

1550,80 1565,377 Arll 1 FeY 2 
1550,771 C IV 19 

1565,194 Cu III 5 1550,644 Cu II 30 
1565,05 Fe IV 2 1550,292 Cu II 3 
1564,589 Si I 10 1550,196 Fe III 12 
1564,14 Al IV 1 1549.975 Xe III 2 
1564,066 Si II 5 1549,336 NV 6 
1563,790 Fe II 25 1549,203 Cu III 10 

1549,15 Cl IV 2 1563,765 Si II 10 1548,867 Cu III 300 1563,56 Alii 1 1548,68 Na III 8 1563,30 Fe IV 10 
1563,189 Cu II 5 1548,185 C IV 20 
1563,036 Ar II 1 1548 NV 
1562,845 Si II 15 1547 ,950 Cu II 10 
1562,563 Xe III 4 1547,58 Fe IV 15 
1562,50 Ca III 6 1547,354 Ar II 1 
1562,451 Si II 10 1546,03 Fe IV 8 

1545,7 Ca 3 
1562,441 Ar II 2 1545,19 Cl IV 2 
1561,982 Si I 10 1544,711 Ar II 2 
1561 ,792 Si I 10 1544,674 Cu II 40 
1561 ,790 Cu III 3 1544,50 FeY 3 
1561,435 CI 20 

1544,177 Ar II 2 
1561,337 CI 5 1544,110 Cu III 2 
1560,739 Si I 15 1544,062 Cu III 2 
1560,691 CI 15 1543,66 FeY 2 
1560,35 Alii 1 1543,438 Cu III 500 
1560,306 CI 8 

1543,180 Cu III 2 
1560,26 Fe IV 15 1542,562 Cu III 2 
1560,184 Ar II 4 1542,499 NI 1 
1560,067 Si I 15 1542,177 CI 2 
1559,106 Fe II 20 1542,15 Fe IV 15 
1559,08 Fe IV 15 

1541,970 Cu III 40 
1559,072 Ar II 3 1541,7031 Cu II 75 
'1558,802 Kr III 3 1541,19 Na III 1 
1558,706 Fe II 10 1540,77 Fe IV 1 

822 



I. Symbol I I. Symbol I 

1540,589 Cu II 30 1512 ,457 Cu II 20 
1540,3889 Cu II 30 1512,174 Cu II 20 
1540,231 Cu II 20 1512,072 Si II 50 1539,74 Alii 10 1511 ,121 Xe III 3 1539,30 CliV 2 1510,924 CI 1 
1539,128 Fe III 8 1510,502 Cu II 35 
1538,67 Fe IV 25 1509,454 Xeiii 2 
1538,632 Fe Ill 10 1509,101 Si II 100 1538,488 Cu II 10 
1537 ,560 Cu II 50 1508,82 MgiV 0 

1508,741 Si II 3 
1537 ,52 Al IV 2 1508,627 Cu II 30 
1537 ,21 Cl IV 3 1508,175 Cu II 25 
1535,515 Cu II 15 1506,94 Ca Ill 3 1535,0024 Cu II 25 1506,07 Tiiii 10 1533,976 Cu II 25 1506,060 Silll 6 
1533,445 Si II 1000 1505,848 Cu II 5 
1533,27 Fe V 2 1505,384 Cu II 20 
1533,25 Cl IV 1 1505,166 Fe III 10 
1532,70 Fe V 4 1504,91 Tiiii 5 
1532,124 Cu II 30 1504,755 Cu II 25 
(532,19 Cl IV 1 1504,59 Tiiii 10 
1531 ,864 Fe Ill 7 1503,368 Cu II 15 
1531 ,85 CIII 2 
1531,8557 Cu II 50 1502,36 Tiiii 10 
1531,644 Fe III 8 1502,107 Cu III 1 

1501,870 Siiii 9 
1531,588 Cu III 1 1501 ,333 Cu II 10 
1531 ,293 Fe Ill 6 1501 ,3 Cs II 5 
1.529,67 Na III 1 
1.529 ,28 Cl IV 0 1501 ,191 Siiii 10 
1528,91 Cl II 1 1500,241 Si III 12 

1528,89 Ca Ill 0 1499,510 Cu II 10 

1528,782 Cu II 2 1499,17 Ti III 20 

1527,801 Cu II 5 1498,65 Ti III 30 

1526.969 Cu II 5 1498,566 Cu II 3 
1526,719 Si II 500 1496,92 Ca III 2 
1526,15 Al JV 1 1496,6860 Cu II 35 
1.'i25 ,794 Cu II 30 1496,59 Ti III 1 
1525,653 Cu II 10 1496,172 Siiii 7 
1524,857 Cu II 20 1495,5 NV 2 

1524,67 Fe IV 15 1495,426 Cu II 25 
1495.311 Fe II 15 

1523,740 Cu II 10 1495;o8 Tilll 1 
1522,580 Cu III 15 1494,668 N I 60 
1522,575 Cu II 15 1494,658 Cu II 5 
1520,546 Cu III 20 1493,7 Lill 6 1520,543 Cu II 20 1493,640 Fe III 9 
1519,8370 Cu II 60 1493,359 Cu II 25 
1519,4917 Cu II 50 1492,837 Cu II 30 
1518,221 Si II 5 1492,817 NI 30 
1517,930 Cu II 10 HU2.61<4 Cu II 10 1517,6312 Cu II 20 1492,624 N I 80 
1517,162 Cu II 10 1492,149 Cu II 10 
1516,910 Si II 60 1491 ,98 Ti III 5 
1516,902 Cu II 5 1490,41 1\Ig IV 0 
1514,492 Cu II 50 1488,il313 Cu II 75 
1514,238 Cu II 10 1487 ,35 Fe IV 5 

1486,904 Cu III 10 
1513,570 Si II 30 1486,87 Al IV 1 
1513,533 Siiii 2 HSG .659 Cu III 25 
l.'il3,360 Cu II 20 1486,496 NI 2 
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1486,265 Fe III 7 1468,180 Xe III 4 
1485,6777 Cu II 40 1468,11 Fe IV 2 
1485,513 Si II 100 1468,006 Ar III 2 1485,48 Fe IV 12 
1485,318 Cu II 20 1467 ,841 Ar III 3 

1467 ,450 CI 3 
1485,224 Si II 30 1467 ,384 NI 3 
1485,024 Si II 90 1467 ,25 Ti IV 30 
1484,92 Ca III 4 
1484,873 Si II 15 1466,751 Cu II 5 
1484,010 Cu III 5 1466,723 Nl 5 
1483,831 Cu III 15 1466,524 Ar II 1 

1466,519 Cu II 10 1483,429 Kr III 2 1466,067 Cu II 20 1482,890 Mg II 
1481,762 Cl 7 1465,712 Ar III 3 
1481,750 Nl 4 1465,542 Cu II 15 
1481,541 Cu II 20 1465,532 Ar III 2 
1481 ,46 AI IV 0 1465,37 FeY 3 
1481 ,243 Cu III 20 1465,153 Ar II 1 
1480,880 Mg II 1465,043 Fe II 20 1480,55 Ca III 2 1464,81 Fe IV 40 
1479,65 Fe IV 38 1464,73 FeY 6 
1479,49 FeY 4 1464,176 Ar II 1 
1478,30 CIII 1 
1478,230 Cu II 2 1463,771 Cu II 50 
1478,05 CIII 2 1463,41 Ca III 4 

1478,004 
1463,336 Cl 6 

Mg II 1463,25 Fe IV 4 
1477 ,997 Mg II 1463,155 Ar II 2 
1477 ,69 Fe IV 5 
1477 ,68 CIII 3 1462,822 NI 2 
1476,054 Fe II 10 1462,67 FeY 3 
1476,000 Mg II 1461,556 Cu II 15 
1475,846 Cu II 30 1460,915 Cu III 10 

1475,67 Fe IV 28 1460,86 Fe V 2 

1475,188 Si II 5 1460,234 Ar III 2 
1474,934 Cu II 20 1460,077 Ar III 4 
1474,649 Si II 15 1459,92 Fe IV 40 
1474,537 Ar II 1 1459,875 Ar II 1 
1474,52 Fe IV 2 1459,87 Ca III 3 
1473,9788 Cu II 25 1459,85 FeY 5 1473,834 Fe II 20 1459,52 MgiV 1 
1473,531 Cu II 15 1459,412 Cu II 25 
1472,594 Ar II 1 1459,032 CI 2 
1472,399 Cu II 20 1458,15 Na III 3 
1472,231 CI 0 
1472,13 Fe IV 35 1458,021 Cu III 6 

1458,004 Cu II 30 
1471 ,69 NIII 2 1457 ,356 Xe III 3 
1471 ,06 Cl II 2 1457 ,253 Siiii 5 
1471 ,02 NIII 1 1457,175 Cu II 10 
1470,697 Cu II 40 
1470,68 NIII 0 1456,23 FeY 5 

1455,66 Fe IV 25 
1470,54 Fe IV 2 1455,655 Cu II 5 
1470,082 CI 1 1455,59 FeY 5 
1469,92 Fe IV 20 1455,484 Ar II 1 
1469,691 Cu II 15 

1455,22 Tiiii 40 
1469,621 Xei 5 1455,200 Cu III 3 
1469,21 Ti IV 15 1454,71 FeY 3 
1469,04 Fe IV 37 1453,67 Fe IV 15 
1468,410 Cl 3 1452,291 Cu II 20 

824 



:1. Symbol I :1. Symbol I 

1451,879 Ar II 1 1428,53 CIII 2 
1451,75 Ti IV 30 1428,366 Cu II 15 
1451,478 Cu III 1 1428,17 CIII 2 1450,307 Cu II 25 
1450,29 Ti III 2 1428,081 Cu III 5 
1450,165 Cu III 3 1427 ,85 CIII 3 
1449,70 Al IV 0 1427 ,835 Cu II 20 
1449,056 Cu II 20 1427 ,589 Cu II 10 
1448,91 FeY 6 1427 ,27 Na III 0 
1447 ,47 Al IV 2 1426,89 Cl IV 1 
1447 ,196 Siiii 6 1426,78 CIII 1 
1446,114 NIV 5 1426,45 CIII 4 
1445,982 Cu II 20 1425,282 Cu III 1 
1444,692 Cu III 1 1425,079 Cu III 2 
1444,1305 Cu II 2 1425,00 AllY 0 
1443,541 Cu II 10 1424,775 Si III 2 
1442,1389 Cu II 15 1424,747 Fe II 12 
1441,81 Al IV 1 1424,14 Ti III 20 
1441,732 Siiii 5 1424,047 Fe II 8 1440,95 Cl IV 0 1424,020 Cu III 5 1440,59 FeY 7 1423,553 Kr III 1 
1440,446 Cu III 3 1423,504 Cu III 10 
1439,391 Siiii 2 1422,41 Ti III 25 
1439,094 Si II 10 

1421,97 1438,983 Cu III 2 Cl IV 1 
1438,931 Si II 4 1421,760 Cu II 25 

Siiii 2 
1421,69 Tiiii 20 

1438,702 1421 ,382 Cu II 5 
1438,37 NIV 3 1420,89 Li II 1 
1438,228 Si III 2 
1437,645 Cu III 3 1420,42 Tiiii 15 
1436,994 Cu III 15 1420,24 FeY 3 
1436,724 Si III 4 1420,04 Tiiii 15 
1436,376 Cu III 1 1419,742 Cu II 2 
1436,233 Cu II 15 1418,811 Cu III 5 
1436,21 Na III 12 

1418,423 Cu II 25 1436,166 Si III 7 
1435,776 Si III 8 1417,781 Si II 5 

1417,744 Fe II 20 
1435,312 Cu II 10 1417,58 Al IV 0 
1434,916 Cu II 25 1417,538 Cu III 10 
1434,758 Cu II 15 
1433,85 Ti III 2 1417,237 Siiii 13 
1433,837 Cn II 10 1417,124 Cu III 2 
1433,749 Ca II 1417,060 Cu III 2 
1433,690 Si III 6 1416,972 Si II 10 
1432,530 CI 1 1415,478 Cu III 1 
1432,503 Ca II 1 
1432,275 Cu III 3 1414,897 Cu II 10 

1414,431 Cu III 3 
1432,204 Xe III 4 1413,707 Fe II 25 
1432,195 CI 2 1413,39 Cl IV 1 
1431,93 Al IV 2 1412,834 Fe II 1.2 
1431,901 Cu III 3 
1431 ,671 Cu III 10 1412,794 Cu III 5 

1412,724 Cu III 5 
1431,597 CI 2 1412,24 Al IV 0 
1430,969 Cu III 3 1411,939 NI 30 
1430,791 Si IV 1 1411,69 Cu 30 
1430,61 FeY 8 
1430,373 Cu III 3 1411,510 NI 1 

1410,950 Si IV 1 
1430,243 Cu II 40 1410,219 Si II 20 
1429,201 Cu III 5 1409,52 Al IV 0 
1428,95 CIII 1 1409,51 FeY 7 
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1409.218 
1409 ;19 
1409,073 
1408 ,f:\11 
1408,536 
1408,310 
1408,19 
1407 ,701 
1407 ,196 
1407 ,160 
1407 ,139 
1406,78 
1404,72 
1404,478 
1403,783 
1403,763 
1403,181 
1402,917 
1402,9 
1402,776 
1402,769 
1402.45 
1402 >135 
1402,250 
1401,655 
1401 ,602 
1401 ,376 
1400,90 
1400,7 
1400,30 
1399,355 
1399,190 
1398,636 
1398,379 
1397 ,99 
1397 ,581 
1396,527 
1396,417 
1396,231 
1395,274 
1394,77 
1393,755 
1393 ,496 
1393,4 
1393,126 
1390,306 
1389,97 
1389,961 
1389,822 
'1389 ,688 
1389,528 
1389,514 
1389,05 
1388.77 
1388,276 
B88,07 
1387 ,994 

1387,31 
1:~86 ,714 
138G,33 

Cu III 
Fe V 
Si 11 
Cu II 
Cu III 

Cu 1II 
Fe V 
Si IV 
Cu III 
Cu II 

cum 
Fe V 
Al IV 
Si II 
Si II 

Cu III 
Cu III 
Cu III 
Ca 
Cu II 

Si IV 
FeV 
Cu Ill 
Cu III 
Cu III 

Cu III 
Cu Ill 
Kr III 
Ca 
Fe V 

Cu II 
Cu III 
Cu II 
Cu Ill 
FeV 

Fe II 
Cl I 
Cu III 
Ar II 
Cu III 
FeY 
Si IV 
Xe III 
Ca 
Cu II 

Cu III 
Fe V 
Cl I 
NV 
Cl I 
Cu III 
NV 
Fe V 
AI IV 
Cu III 
Fe V 
SiJII 

Nil! 
Cu Ill 
Fe V 

1 
6 

10 
2 
1 
1 
1 
3 
3 

15 

5 
7 
2 
6 
5 

1 
10 
1 

10 
15 
12 
6 
3 
5 
5 

s 
2 
1 
4 
4 

3 
s 

10 
5 
3 

12 
8 
1 
1 

10 
3 

1.'5 
1 
8 

10 
10 

0 
6 
2 
6 
5 
3 
1 
2 
1 
5 
5 

4 
I 
(I 

1385,921 
1385,39 
1385,380 
1385 32 
1384:929 
1384,840 
1384,75 
1384,324 
1384,17 
1384,144 
1382,765 
1382,561 
1382,228 
1381,250 
1380,723 
1380,18 
1379,884 
1379,670 
1379,529 
1379,379 
1379,377 
1378,238 

1377 ,833 
1377 ,504 
1377 ,238 
1377 ,211 
1377 ,082 

1376,956 
1376,807 
1376,45 
1375,688 
1375,621 

1375,520 
1375,083 
1374,758 
1374,033 
1373,68 

1373,118 
1373,030 
1372,899 
1371,840 
1371 ,652 

1371 ,287 
1371,26 
1371,144 
1371 ,00 
1370,6 

1370,558 
1369,988 
1369 ,612 
1369,437 
1369,423 

1369 '1 
1368.923 
13117 ,952 
1367,708 
1367,64.6 

Cu III 
Ca III 

Cu III 
Fe V 
Cu Ill 
Cu III 
Fe V 

Cu III 
Fe V 
Al III 
Ar II 
Cu III 

Ar II 
Fe II 
Ar II 
Fe V 
Ar II 

AI III 
Cll 
Cu III 
Ar II 
Cu III 

Kr III 
Cu III 
Siiii 
Ar II 
Siiii 

Ar II 
Cu III 
Fe V 
Siiii 
Cu III 

Cu II 
Siiii 
Cu III 
Cu III 
Fe V 

Cl I 
Siiii 
Cu III 
Cu II 
Siiii 

ov 
Alii 
Cu III 
Fe V 
Ca II 

Cu II 
Cu III 
Cu III 
Siiii 
Mg II 

Ca II 
Cu III 
Cu II 
Mgll 
Cu III 

3 
2 

1 
2 
3 
5 
1 

5 
1 
s 
1 

2 
10 
1 
2 
3 

3 
11 

1 
1 
1 

2 
30 

2 
4 
3 

1 
30 

6 
2 
5 

3 
2 
3 
3 
6 

4 
5 
5 

20 
3 

10 
2 

10 
4 
3 

2 
1 
5 
5 

3 
2 
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1367 ,256 Mg II 1348,745 Ar II 1 
1367 ,049 Siiii 7 1348,543 Si II 100 
1365,73 FeV 3 1348,077 eu III 1 1365,544 Mgll 1347 ,56 NIII 0 1365,253 Siiii 8 1347 ,238 elI 12 
1365,14 FeV 3 1347 ,048 eu III 3 
1364,90 Fe II 12 1346,873 Si II 100 
1364,165 ei 6 1346,44 Nil 0 1363,853 Kr III 2 
1363,72 FeV 3 1346,27 NIII 4 

1346,062 eu III 5 
1363,501 eu II 5 1345,69 NIII 4 
1363,459 Siiii 7 1345,330 Nil 1 
1363,449 et I 10 1343,730 eu III 5 1363,031 Ar II 2 
1363,00 FeV 4 1343,507 0 IV 7 

1343,388 Siiii 6 
1362,771 Fe II 20 1343,338 Nil 2 
1362,59a eu II 20 1343,032 eu III 2 
1362,366 Silll 5 1342,995 0 IV 4 1361,597 Siiii 8 
1361,42 FeV 5 1342,678 Kr III 1 

1342,535 ea II 
1S60,870 Fe II 5 1342,392 Siiii 7 
1360,735 Arii 1 1342,193 eu III 3 
1360,566 NI 1 1341,889 ea II 1 
1359,935 eu II 5 1341,465 Siiii 8 
1359,81 ea III 1 1340,909 eu II 3 
1359,49 Al IV 0 1339,769 eu II 5 
1359,41 FeV 1 1339,72 Tiiii 2 
1359,329 ei 2 1339,497 eu III 5 
1359,010 eu II 20 1338,603 0 IV 6 
1358,764 eu II 30 1337 ,572 eu III 5 
1358,524 OI 5 1337 ,39 Na III 6 
1358,440 eu III 2 1335,723 et I 9 
1357 ,28 FeV 1 1335,684 en 14 
1357,140 ei 3 1334,94 ea III 3 
1356,424 eu III 5 1334,556 eu II 2 
1356,364 Xe III 3 1334,515 en 13 
1355,887 NI 6 1333,054 eu II 20 
1355,825 ei 6 1332,985 eu III 15 
1355,605 0 I 2 1332,222 eu II 5 
1355,37 ea III 1 1330,816 Nil 3 
1355,304 eu II 15 1330,365 eu III 2 
1354,912 Ar II 2 1329,588 ei 6 
1354,292 ei 5 1329,103 ei 5 
1353,964 eu III 2 1328,834 ei 3 
1353,73 Al Iv 0 1328,416 eu II 5 

1327 ,927 NI 10 
1353,718 Si II 100 1327 ,60 Tiiii 15 
1352,92 Al III 1 
1352,635 Si II 100 1327,178 eu III 5 
1351 ,837 eu II 25 1326,964 NIV 0 
1351,657 et I 10 1326,572 NI 15 

1326,394 eu II 10 
1351,330 Ar II 1 1325,685 NIV 1 
1351 ,271 eu III 3 1325,511 eu II 3 
1350,658 Si II 20 1324,40 NIII 3 
1350,592 eu II 15 1324,033 eu III 5 
1350,520 Si II 20 1323,98 NIV 2 

1323,916 en 8 
1350,15 AlII 6 1323,811 eu II 6 
1350,057 Si II 150 1323,187 eu II 3 
1349,441 eu III 5 1322,627 . eu II 6 
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1321,788 Cu II 5 1301,146 Siiii 14 
1321,60 NI 4 1299,267 Cu II 10 
1320,83 NI 3 1298,95 Tiiii 40 1320,687 Cu II 10 1298,960 Siiii 18 1319,684 NI 30 1298,891 Siiii 15 
1319,003 NI 20 1298,67 Tiiii 50 
1318,582 Cu III 2 1298,394 Cu II 15 
1318,13 NI 3 1297 ,96 Ca III 3 
1317,60 Ca III 2 1297,549 Cu II 2 
1317,41 NI 2 1296,726 Siiii 14 
1316,287 NI 1 1296,600 N IV 5 

1296,30 CIII 2 1316,143 Cu III 5 1296,088 Fe II 20 1315,903 CI 4 
1315,484 NI 1 1295,91 Tiiii 30 
1315,23 NI 2 1295,560 Xel 8 
1314,335 Cu II 30 1294,914 Fe II 12 

1294,67 Tiiii 50 1314,147 Cu II 15 1294,543 Siiii 17 1313,867 Siiii 3 1293,988 Kr III 3 1313,471 CI 6 1293,26 Tiiii 30 1313,47 NI 3 1291,969 Si IV 30 
1313,20 NI 3 1291,64 Tiiii 20 
1312,86 NI 3 1291,594 Fe II 15 
1312,590 Siiii 13 
1312,44 NI 3 1291,380 CI 1 
1312,400 Cu III 10 1290,204 Fe II 15 

1312,261 CI 
1289,983 CI 3 

2 1289,32 Tiiii 30 1311,985 CI 2 1288,633 CI 2 
1311,365 CI 8 1288,445 CI 5 
1310,952 NI 25 1288,055 CI 1 
1310,646 CI 4 1287 ,464 Cu II 15 
1310,58 Ca III 1 1286,38 Tiiii 40 
1310,548 NI 25 1284,868 Cu II 8 
1310,057 NI 1 1284,793 Ar II 1 1309,557 NIV 4 
1309,463 Cu II 15 1284,218 NIV 3 
1309,458 Si II 20 1283,798 Kr III 3 

1283,48 Al IV 0 1309,443 Mgll 1283,313 Kr III 3 1309,30 NI 3 1282,620 Ar II 1 1309,274 Si II 200 
1308,86 NI 3 1282,49 Tiiii 3 
1308,73 CIII 2 1282,450 Cu II 15 
1308,296 Cu II 30 1281 ,50 Ca III 2 
1308,280 Mgll 1281 ,458 Cull 8 
1307 ,875 Mg II 1281,098 Cu II 3 
1306,714 Mg II 1280,852 CI 4 1307,595 Cu III 3 1280,604 CI 2 
1306,025 OI 25 1280,43 Fe IV 10 
1305,590 Si II 50 1280,362 NI 1 
1305,554 Cu II 5 1280.354 Siiii 6 
1304,866 OI 30 1280 403 CI 2 
1304,369 Si II 100 1280:340 CI 6 

1280,336 Si IV 20 
1303,979 Cu II 2 1280,265 Cu II 5 
1303,656 Cu II 2 1280,225 Ar II 1 
1303,59 FeV 1 1280,140 CI 2 
1303,320 Siiii 16 

1279,995 1302,99 FeV 1 NI 1 
1279,898 CI 5 

1302,586 Kr III 2 1279,230 CI 6 
1302,173 OI 30 1278,943 Kr III 1 
1302,13 Al IV 2 1.278,38 Ca III 2 
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1277,727 CI 3 1260,418 Si II 1000 
1277,551 CI 10 1259,937 Cu III 10 
1277 ,50 Xe I 6 1259,54 Fe IV 30 
1277,282 CI 9 1259,309 Kr III 3 
1277,154 CI 2 1258,88 Alii 4 
1276,800 Nil 2 1258,795 Si I 50 
1276,754 C I 4 1258,75 Nil 3 
1276,206 Nil 3 1258,745 Kr III 3 
1275,801 Fe II 20 1258,68 Fe IV 2 
1275,570 Cu II 30 1257 ,58 Al IV 3 
1275,247 Nil 1 1257 ,29 Fe IV 6 
1275,154 Fe II 15 1257,190 Ne III 6 
1275,038 Nil 4 1256,68 Na III 1 
1275,021 CI 5 1256,52 CIII 1 
1274,880 CI 2 1256,490 Si I 40 
1274,463 Cu II 3 1255,685 Ne III 5 
1274,131 CI 5 1255,276 Si I 10 1274,069 Cu II 3 
1273,716 N IV 2 1255,026 Ne III 2 
1273,704 Cu II 2 1254,80 Fe IV 10 
1273,49 Fe IV 2 1254,717 Cu III 3 
1273,47 N IV 3 1254,6 Lill 1 
f273,423 Mgll 1253,538 CI 0, 5 
1272,74 N IV 2 1253,645 Xe III 2 
1272,720 Mgll 1253,179 Cu II 5 
1272,70 Al IV 3 1251,35 Al IV 1 
1272,638 Fe II 15 1251,164 Si II 200 
1272,160 N IV 4 
1272,036 Cull 8 1250,433 Si II 150 
1272,001 Fe II 25 1250,199 Xe I 2 
1271,940 Mgll 1250,!89 Si II 100 
1271,839 Cu III 2 1250,045 Cu II 10 
1271 ,326 Cu II 2 1249,28 XeiV 
1271 ,239 Mgii 

1248,790 Cu II 5 1271,234 Cu III 5 
1271,08 Fe IV 15 1248,76 Al IV 2 
1270,54 Ca III 2 1248,426 Si II 150 
1270,28 N IV 5 1247 ,383 em 3 
1270,204 Kr III 5 1246,738 Si II 100 
1268,483 Arii 1 1246,51 N IV 2 
1268,40 Fe IV 2 1244,92 N IV 1 
1267 ,633 CI 1 1244,756 Xell 5 
1267,437 Fe II 25 1244,377 Cu III 10 
1266,694 Fe II 20 1243,73 N IV 
1266,449 CI 3 1243,309 NI 15 1266,308 Cull 10 1243,179 NI 20 1265,66 Na III 2 1242,804 NV 19 1265,504 Cull 15 
1265,315 Kr III 4 1241 ,961 Cu II 2 
1265,28 Fe IV 15 1240,83 Al IV ::! 
1265,023 Si II 200 1240,395 Mg II 
1264,730 Si II 2000 1240,18 Al IV 2 
1264,14 Al IV 3 1239,925 Mg Ii 
1263,47 Fe IV 15 
1262,928 Cu II 3 1238,821 NV 20 
1262,51 Al IV 1 1238,325 Cu III 1 
1261,72 Fe IV iO 1237,776 Cu III 3 
1261,560 CI 8 1237 ,14 Al IV 4 
1261,430 C I 5 1235,920 Si II 10 
1261,128 CI 7 
1261,000 CI 3 1235,839 Kri 13 
1260,930 C I 4 1235,431 Siiii 7 
1260,738 CI 4 1235,40 Na III 4 
1260,670 CI 2 1233,660 Fe II 8 
1260,542 Fe II 20 1233,20 NI 2 
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1232,074 Xe III 25 1210,15 Alii 2 
1231,588 NI 1 1209,19 Alii 1 
1231,406 Si II 5 1208,35 Alii 3 
1230,511 CIV 3 1207,517 Siiii 9 
1230,288 NI 0 1206,533 Siiii 30 
1230,046 CIV 2 1206,510 Siiii 30 

1206.346 Kr III 5 1229,94 Al IV 0 1205,95 Ar III 1 1229,40 NI 2 1205,900 Cu II 2 1229,388 Si II 200 1201 ,626 Cu II 2 1229.172 NI 1 1201,358 Cl I 11 1228,790 NI 10 
1228,746 Si II 150 1200,711 NI 30 

1228,617 Si II 25 1200,224 NI 0 
1228,437 Si II 10 1199,718 NI 2 
1228,410 NI 5 1199,549 NI 50 
1228,30 Al IV 1 1198,6 Liii 7 
1227 ,788 NI 2 1198,58 C IV 1 

1198,47 AI IV 1 1227,604. Si II 100 1197,84 Ar IV 1 1227,226 NI 1 1197.812 CI 0,5 1227 .oo NI 3 
1226,986 Si II 40 1197,389 Si II 100 
1226,887 Si II 20 1196,29 XeiV 
1226,831 NI 1 1195,25 Ti IV 5 
1226,814 Si II 50 1194,656 CI 5 
1225.85 NI 2 1194,496 Si II 250 1225,719 N IV 4 1194,494 CI 7 1225,372 NI 10 1194,291 CI 2 1225.192 N IV 3 

119~,060 CI 5 1225,089 Xe III 3 
1225,028 NI 15 1194,027 CI 3 
1224,972 Si II 10 1193,674 CI 4 
1224,960 N IV 1 1193,388 CI 3 

1224,73 Na III 4 1193,284 Si II 250 
1193,252 CI 10 

1224,252 Si II 20 
1223,907 Si II 20 1193,013 CI 8 
1223,80 NI 2 1192,923 CI 2 
1223,71 Clii 2 1192,55 NI 2 
1223,44 Na III 4 1192,480 CI 2 

1223,20 NI 3 
1192,261 Cu II 2 

1222,635 Si II 5 1192,04 Xei 2 
1221,12 Na III 5 1191,99 NI 4 
1220,882 Fe II 5 1191,86 Alii 5 
1219,290 Cu III 5 1191,855 CI 1 
1219,19 Al IV 0 1191,55 Csii 8 
1217,643 OI 2 1191 ,03 NI 5 
1217,26 Xe IV 1190,84 NI 5 
1216,896 Kr III 5 1190,52 NI 3 
1216,78 AllY 1 1190,418 Si II 100 
1216,117 Si II 10 1190,354 AriV 2 
1215,670 H 3000 
1215,340 D 3000 1190,o7 Alii 4 
1215,229 T 3000 1189,628 CI 6 
1215,171 He II 5 1189,628 Nl 5 
1215,088 He II 2 

1189,556 CI 4 
1189,244 NI 3 1214,409 Fe II 10 1189,244 C I 4 1213,764 Fe II 20 

1213,149 Fe II 20 1189,21 Alii 2 
1212,011 Siiii 2 1189,074 CI 3 

1188,972 NI 5 
1211,93 Alii 3 1188,935 CI 1 
1211,80 AI IV 0 1188,768 Cl I 12 
1210,456 Siiii 10 1188,006 N IV 6 
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1187,80 Ar IV 1 1159,858 NI 1 
1185,899 Cu II ~ 1159,347 Fe II 20 
1184,544 NIII 8 1159,285 NI 1 1183,998 NI 3 1159,004 CI 5 1183,63 Ti IV 5 1158,729 CI 3 
1183,053 Xe III 8 1158,724 Kr III 6 
1183,053 Xe II 7' 1158,474 Xe II 5 
1183,030 NIII 7 1158,398 CI 2 1182,018 Siiii 3 1158,14 Alii 1 
1180,40 Na III 8 1158,138 CI 8 1179,38 Alii 1 1158,102 Siiii 7 
1178,65 Cs II 10 1158,051 N I 2 
1178,004 Siiii 8 
1177,694 NI 15 1158,030 CI 7 
1177,48 Alii 4 1157,871 Cu II 8 

1176,626 Nl 3 
1157 ,825 CI 3 
1157,46 XeiV 

1176,508 N I 15 1157,391 CI 2 
1176,370 CIII 3 
1175,987 CIII 3 1157,333 CI 1 
1175.711 CIII 5 1157,13 Alii 3 
1175,590 CIII 2 1157,021 Cu II 5 
1175,263 CIII 3 1156,782 Siiii 4 
1174,933 CIII 3 1156,619 CI 5 
1174,84 N I 3 
1174,432 Siiii 6 1156,502 CI 1 

5 
1156,480 Xe III 9 

1174,369 Siiii 1156,21 Al IV 1 
1172 ,!'i5 NI 3 1156,059 CI 2 
1172,529 Siiii 4 1155,957 Siiii 6 
1172.02 NI 2 
1171:606 Fe II 8 1155,839 CI 1 
1171,60 N I 2 1154,998 Siiii 6 
1171,39 NI 2 1154,401 Fe II 20 
1171,067 NI II 1154,23 NI 3 
1170,43 Xe :i 1153,955 Fe II 15 
1170,276 NI 1 

1169,692 NI 1 
1153,773 0111 3 
1153,52 NI 4 

1169,63 Xe II 2 1153,281 Fe II 20 
1169,478 NIV 1 1153,04 Na III 2 
1169,063 NIV 2 1152,882 Fe II 20 1168,990 C IV 4 
1168,873 C IV 3 1152,75 NI 1 
1168,599 NIV 3 1152,440 Fe II 15 
1168,537 NI 20 1152,35 NI 4 
1168,334 NI 8 1152,19 Xe 7 
1167,450 NI 25 1152,149 0 I 2 
1167,35 AI IV 0 1152 ,'14 Alii 4 
1167,0 Liii 2 1151 ,163 Fe II 25 
1165,87 em 1 1150,882 om 2 
1165,566 NI 2 1150,85 Al IV 0 
1165,269 Fe II 12 1150,689 Fe II 20 
1164,868 Kri 4 
1164,322 N I 8 1150,292 Fe II 20 
1163,884 NI 12 1149,603 om 1 
1162,66 AI III 0 1149,47 NI 2 
1162,610 Cu II 3 1148,76 NI 4 
1161,85 AI IV 0 1148,693 Fe II 8 
1161,579 Siiii 8 

30 1161 ,26 NI 2 1148,295 Fe II 
1'147 ,762 Cu II 8 

1160,67 N I 2 1147,69 N I 4 
1160,45 N I 3 1147,413 Fe II 25 
H60 ,252 Siiii 6 1146,963 Fe II 15 
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1145,92 NI 1 1129,626 CI 1 
1145,23 NI 2 1129,19 Fe III 7 
1145,22 Siiii 8 1129 ,161 CI 6 1145,177 Siiii 7 1128,909 Fe II 20 1144,959 Siiii 6 1128,748 CI 1 
1144,946 Fe II 35 1128,72 Fe III 7 
1144,853 Cu II 30 1128,530 Fe II 10 
1144,306 Siiii 8 1128,340 Si IV 10 1144,24 NI 2 1128,325 Si IV 10 1144,052 Fe II 5 1128,180 Fe II 5 
1143,649 NI 5 1128,074 Fe II 25 
1143,32 N I 1 1128,02 Fe III 8 
1143,235 Fe II 25 1127 ,907 Si II 40 1142,97 Alii 2 1127,442 Si II 20 1142,73 NI 2 1126,850 Fe II 20 
1142,642 Cu II 20 1126,72 Fe III 6 
1142,334 Fe II 25 1126,603 Fe II 20 
1142,282 Siiii 6 1126,425 Fe II 20 1142,03 Al IV 1 
1141 ,745 en 3 1124,883 Fe III 9 

1124,134 Fe II 20 
1141 ,705 CI 1 1123,226 Cu II 5 
1141 ,70 N I 2 1122,858 Fe II 25 
1141,630 CII 3 

9 1141,580 Siiii 7 1122,526 Fe III 
1141,20 NI 1 1122,485 Si IV 8 
1140,76 N I 2 1122,325 C I 4 
1140,688 CI 3 1122,30 Na III 0 
1140,545 Siiii 6 1122 ,179 CI 1 
1140,391 CI 1 1121 ,987 Fe II 25 1140,070 CI 1 1119,945 Cu II 15 
1139,894 CI 7 1118,80 Al IV 4 
1139,818 N I 1 1118,42 Xe IV 
1139,794 CI 6 1117,990 Si IV 4 
1139,60 F VI 2 
1139,49 CII 0 1117,706 CI 3 
1139,330 CII 3 1117,686 Siiii 4 
1139,15 NI 1 1114,414 CI 2 
1139,142 CI 2 1113 ,228 Siiii 18 
1139,037 CI 1 1112,407 Cu II 5 
1138,936 CII 2 1112,086 Fe II 35 
1138,642 Fe II 25 1111 ,114 Fe II 15 
1138,625 CI 1 1110,62 Xe 3 
1138,545 om 2. 1109,970 Siiii 16 
1138,039 Fe II 5 1108,368 Siiii 14 
1136,80 AI IV 3 
U36,241 NIV 2 1107,933 C IV 2 
1135,244 NIV 3 1107,600 CIV 1 
1134,981 NI 25 1106,446 Cu II 3 
1134,89 Krl 3 1106,362 Fe II 5 
1134,417 N I 25 1106,215 Fe II 15 
1134,168 NI 20 

1105,182 5 1134,15 Kri 3 Cu II 
1102,385 Fe II 8 

1133,678 Fe II 25 1101,538 Fe II 20 
1133.413 Fe II 25 1101,293 N I 40 
1133,117 NIV 4 1100,525 Fe II 20 
1132,8 Li II 1 
1131 ,194 Fe III 7 1100,49 Na III 5 
1130,428 Fe II 25 1100,46 Xei 15 
1130,344 Xe III 30 1100,432 Xe II 10 
1129,927 CI 1 1100,362 N I 30 
1129,777 Fe II 12 1100,050 Si IV 1 
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1100,026 Fe II 20 1068 ,66 NI 4 
1099,80 N I 2 1068,476 NI 35 
1099,153 NI 25 1068,356 Fe II 30 1099,117 Fe II 25 1067 ,94 Clll 4 1098,98 NI 2 1067 ,74 XeiV 1098,78 NI 1 1067 ,607 N I 35 1098,63 NI 2 1067 ,37 NI 4 1098,408 Si IV 1 
1098,264 NI 40 1067 ,10 Xe I 5 
1098,103 NI 40 1066,97 NI 4 
1097 ,990 NI 25 1066,660 Ar I 15 

1066,660 OI 9 1097,245 NI 50 1066,650 Si IV 8 1097 ,16 XeiV 
1097 ,049 Cu II 25 1066,636 Si IV 8 
1096,886 Fe II 30 1066,614 Si IV 8 
1096,793 Fe II 20 1066,56 N J• 3 
1096,749 NI 35 1066,391 Xe III 12 
1096,616 Fe II 20 1066,181 Fe III 10 
1096,322 NI 35 1066,143 Fe III 10 1095,940 NI 35 1066,133 Cu II 20 
1095,279 NI 4 1066,121 CII 6 
1094,401 Cu II 30 1066,126 NI 1 
1092.740 en 2 1065,883 en 7 
1o9z A22 en 0 

1065,7822 Cu II 1092,240 en 0 20 
1091,930 en 1 1065,04 Xe IV 
1091,288 Cu II 5 1063,982 Fe II 15 
1089,236 Cu II 3 1063,872 Fe III 8 
1088,94 Xe I 10 1063,83 Clll 10 
1088,41 FV 0 

106~,351 NI 1 
1088,393 Cu II 20 1063,30 en 0 
1086,691 NIV 2 1063,003 Cu II 60 
1086,269 NIV 1 1062,758 Fe II 20 
1086,110 Cu II 5 1061 ,708 Fe III 6 
1086,084 NIV 
1085,701 Nil 12 1060,630 Cu II 60 
1085,542 Nil 9 1059,571 Fe II 20 
1085,47 Xe 2 1059,0960 Cu II 60 
1084,951 He II 3 1058,796 Cu II 40 
1084,572 Nil 11 1058,128 Xe III 2 
1083,990 Nil 10 
1083,860 Xe II 5 1057,503 Si II 15 
1083,210 Si III 6 1057 ,050 Si II 30 

1079,112 Siiii 4 1056,9545 Cu II 60 
1056,582 Si IV 12 1079,08 Clll 15 1055,795 Cu II 40 1078,708 NIV 6 

1077 ,325 Si IV 1 1055,328 Xe III 5 
1076,589 Siiii 10 1055,269 Fe II 25 
1076,253 Siiii 3 1054,6903 Cu II 60 
1075,24 Cl II 7 1053,90 N I 3 
1074,476 Xe II 15 1053,65 NI 3 
1073,738 Cu II 30 
1071 ,76 Gill 10 1053,38 NI 5 
1071,656 NI 1 1053,289 Silll 10 

1071 ,596 Fe II 30 
1053,03 NI 3 
1052,72 NI 2 

1071,05 Cl II 20 1052,170 Cu II 20 
1070,821 NI 0 
1070,308 Cu II 15 1052,16 NI 3 
1069,984 N I 30 1052,07 NI 3 
1069,198 NI 2 1051 ,920 Xe II 10 
1069,193 Cu II 50 1051,89 NI 2 
1069,038 Fe II 15 1051,596 Si IV 70 
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1050,399 Cu II 10 1031,7661 Cull 8 
1050,f53 Cu II 10 1031,760 Ca III 4 
1049,93 Alii 2 1031,65 Nl 2 1049,7556 Cull 50 1031,169 Siiii 7 
1049,65 NV 3 1030,924 Fe III 6 
1049,363 Cu II 20 1030,72 Nl 2 
1048,754 Xe III 3 1030,273 CaiV 4 
1048,53 Alii 1 1030,261 Cu II 20 1048,272 Xell 8 1030,020 Krl 2 1048,218 Ari 25 1029,747 Cu II 10 1048,218 01 8 1029,566 CaiV 3 
1048,20 NV 2 1029,53 NI 1 
1047 ,801 Xe III 10 
1044,7434 Cu II 80 1028,64 NI 2 
1044,69 NI 4 1028,560 Ca III 4 
1044,516 Cu II 80 1028,3281 Cu II 25 
1044,13 NI 5 1028,162 OI 8 

1043,58 NI 2 1027,8312 Cull 50 

1043,12 NI 5 1027 ,433 OI 20 
1041 ,81 Xe IV 1027,309 CaiV 5 
1041,688 01 1 1027,174 KV 2 
1041,306 Xe II 9 1027 ,04 Xe I 10 
1040,941 01 15 1026,790 Fe III 6 
1039,569 Cull 60 

1026,28 XeiV 1039,345 Cu II 60 
1039,233 01 20 1026,113 Mgll 
1038,90 NI 1 1025,968 Mgll 

1038,76 NI 
1025,766 OI 9 

1 1025,742 KIV 3 
1038,355 Fe III 6 
1038,34 NI 3 1025,722 H 1000 
1037 ,931 AriV 1 1025,443 D 1000 
1037,680 Xell 6 1025,350 T 1000 
1037,64 Nl 1 1025,280 Hell 2 
1037 ,613 OVI 9 1024,339 CaiV 5 
1037 ,38 NI 4 
1037 ,053 Siiii 7 1023,820 CaiV 4 
1037,017 en 13 1023,693 Si II 50 

1036,4695 Cu II 60 
1022,1021 Cull 5 
1021,508 Ca VI 4 

1036,330 en 12 1021,332 KV 2 
1036,16 NIV 8 
1035,768 Fe III 6 1021,139 CaV 3 
1035,657 Siiii 3 1020,699 Si II 25 
1035,366 Ca III 4 1020,1075 Cu II 15 
1035,1631 Cu II 8 1019,789 Fe III 6 
1034,96 NI 1 1019,6545 Cu II 15 
1034,848 Ca III 3 
1034,39 NI 2 1019,371 Ca III 2 
1034,287 Silll 4 1018,7075 Cu II 50 

1033,920 Siiii 8 
1018,346 Ca VI 3 
1018,286 Fe III 8 

1033,875 K 2 1018,0643 Cu II 15 
1033,65 Nl 0 
1033,5679 Cu II 10 1017,745 Fe III 8 
1033,48 NI 3 1017,680 Xe III 35 
1032,958 Nl 2 1017,254 Fe III 9 
1032,851 Siiii 3 1015,520 Fe II 20 
1032,768 K 2 1015,083 Fe II 10 
1032,612 Ca VI 2 
1032,438 Xe II 4 1015,023 CIIII 7 

1014,998 Ca III 3 
1032,19 Nl 1 1014,162 Ca V 4 
1032,123 Fe III 8 1012,6834 Cu II 3 
1031,912 OVI 10 1012,613 CaV 3 
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1012,5972 Cu II 25 991 ,514 NIII 14 
1012,417 Fe II 25 991 ,232 Fe III 9 
1012,088 Fe II 20 990,88 Alii 1 1011,4362 Cu II 2 990,805 01 2 1011,037 Fe II 25 990,800 Fe III 6 
1010,6395 Cu II 3 990,210 01 8 
1010,453 Cu II 10 990,132 01 1 
1010,376 Xe III 3 989,867 Si II 100 1010,369 CII 10 989,790 NIII 16 1010,267 Cu II 30 989,2368 Cu II 8 
1010,074 CII 10 988,776 01 15 
1009,854 CII 9 988,66 01 2 
1009,638 Ca V 3 988,581 01 3 1008,875 N I 1 987 ,680 Ca V 5 1008,777 Cliii 6 987 ,656 Cu II 10 
1008,7284 Cu II 30 987 ,336 Ca III 5 
1008,5692 Cu II 30 987 ,281 Kr III 18 
1008,08 Ti III 0 985,824 Fe III 8 1007 ,975 Fe II 25 985,749 Cl IV 4 1007 ,657 Fe II 20 984,952 Cl IV 7 
1007 ,15 Tiiii 1 984,935 Ca III 4 
1006,015 NIII 6 984,889 Si IV 1 
1005,75 Tiiii 0 
1005,365 Siiii 7 984,530 Cu II 10 
1005,280 Cliii 5 983,877 Fe III 10 

Tiiii 
982,115 K VI 2 

1004,68 2 981 ,373 Fe III 10 
1004,0557 Cu II 30 981 ,088 Xe III 7 
1003,542 Kri 2 
1003,370 Xe III 35 979,919 NIII 9 
1002,23 Tiiii 0 979,842 NIII 8 

1002,095 Ar III 3 979,418 Cu II 5 

1001,544 Ca V 3 978,616 01 4 

1001,048 Krl 2 977 ,967 01 1 

1001 ,8130 Cu II 8 977 ,901 Cl IV 4 
1000,310 Ca V 6 977 ,745 FI 100 
1000,056 K VI 2 977 ,567 Cu II 25 
999,7944 Cu II 5 977,560 CliV 6 
999,493 01 2 977 ,544 Ca III 2 

998,397 Ca III 3 977 ,4 AI 4 
998,3063 Cu II 8 977 ,026 CIII 18 
997 ,599 Fe III 6 976,708 Cu II 10 
997 ,579 CaiV 7 976,678 Xe II 6 
997 ,389 Siiii 16 976,540 Cu II 10 
997 ,081 Fe III 7 

976,505 40 995,829 Fe II 8 F I 
976,452 01 5 

995,50 XeVII 3 976,217 FI 100 
995,150 Fe III 6 975,825 Ca V 4 
994,946 Ca V 3 975,055 Ca VI 3 
994,787 Siiii 13 

20 994,724 Fe III 6 974,759 Cu II 
974,124 Xe III 8 

994,311 Ca IV 6 973,895 FI 350 
993,519 Siiii 10 973,884 0 I 4 
993.080 Fe III 7 973,508 Cu II 2 
992,9533 Cu II 25 

973,437 Ca V 6 992,675 Si II 200 
973,240 0 I 5 

992,370 He II 1 973,212 CIIV 5 
9!H ,829 Fe III 6 972,769 Xe II 7 
991 ,579 NIII 17 972,537 H 400 
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972,401 FI 20 952,46 Xe IV 
972,272 D 400 952,414 OI 8 
972,263 Cu II 2 952,414 NI 
972,184 T 400 952,304 NI 8 
972,118 He II 0,7 951 ,871 FI 500 

971,84 Xe II 3 951,413 Cu II 5 

971,818 Xe III 8 951,35 NI 1 
971 ,741 OI 8 951,08 NI ·3 
969,652 Ca VI 6 951,06 Krl 0 
968,518 K VI 6 950,888 0 I 4 
968,236 Ca V 3 950,732 0 I 
968,037 Cu II 25 950,344 Fe III 10 
967 ,946 Siiii 9 950,114 OI 0 
967,197 Fe III 6 949,743 H 200 
966,466 CaY 6 949,485 D 200 

966,231 Cu II 3 
949,335 He II 0,3 

965,540 Xe III 10 
948,72 Cliii 1 

965,042 NI 10 948,689 OI 4 
964,962 Kr II 30 948,540 NIV 5 
964,626 NI 5 948,244 NIV .4 

963,991 NI 5 948,214 C IV 1 
948,155 NIV 2 

963,34 Kri 1 948,098 C IV 2 
962,896 Ca V 2 947,700 Cu II 2 
961,901 Fe III 7 946,97 Cliii 1 
961,49 Clii 10 
960,409 Cu II 20 

946,769 Mg II 
946,703 Mg II 

960,325 Xe III 2 946,52 Kri 1 
959,54 NI 3 946,208 en 2 
959,22 Xe 2 945,981 CII 1 
958,86 Ne I 1 945,976 Cu II 50 
958,705 He II 0,5 945,860 Cu II 40 
958,585 Xe III 4 945,566 CI 3 
958,524 FI 500 945,524 Cu II 60 
958,149 Cu II 40 945,45 Kr I 1 
957,70 Xe IV 

956,286 Cu II 25 
945,401 T 200 
945,336 CI 2 

955,99 Alii 1 945,193 CI 1 
955,91 NI 3 945,095 Fe II 25 
955,545 FI 750 943,910 Fe II 15 
955,438 NI 943,328 Cu II 60 
955,335 N IV 20 943,267 Fe II 12 
955,321 Cu II 5 943,22 Cliii 1 
955,265 NI 942,52 He II 0,2 
954,825 FI 1000 941,660 Fe II 12 
954,774 Kr III 4 

939,837 OI 
954,378 Cu II 20 939,522 Cu II 10 
954,11 NI 3 939,31 Cliii 0 
953,98 NI 6 939,237 0 I 
953,975 Xe III 3 939,16 Xe II 12 
953,658 NI 15 

939,159 Fe II 20 
953,42 Kr I 1 939,093 Siiii 7 
953,415 NI 15 938,967 Fe II 10 
953,40 Cliii 2 938,621 OI 
953,399 NI 6 938,287 K VI 2 
952,940 OI 4 

938,022 OI 
952,789 NI 3 937,841 OI 3 
952,522 NI 4 937,814 Cu II 5 
952,470 Fe II 10 937 ,804 H 120 
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937 ,548 D 120 925,866 Xe II 5 
937,464 T 120 925,125 Cu II 30 
937,40 He II 924,970 Fe II 15 
936,630 OI 3 924,283 N IV 14 
936,484 Fe II 8 924,239 Cu II 50 
936,28 Cliii 1 923,884 Fe II 30 
936,060 Siiii 3 923,675 N IV 14 
935,892 Cu II 60 923,433 OIV 4 
935,405 Xe II 2 923,353 0 IV 6 

935,35 Cu II 20 923,220 N IV 16 
935,25 Cu II 40 923,150 H 40 
935,24 Xe IV 923,057 N IV 14 
935,20 Alii 1 922,899 D 40 
935,183 OI 4 922,815 T 40 
935,074 Cu II 60 922,519 N IV 14 

922,411 Cu II 20 
934,703 Fe III 7 922,017 Cu II 60 
933,46 Hell 922,011 OI 
933,420 Si IV 5 921,992 N IV 14 
932,940 Cull 60 921,364 0 IV 5 932,687 Fe II 30 921 ,301 0 IV 4 
932,244 Fe II 30 920,963 H 30 
932,0528 Ar II 10 920,713 D 30 
932,046 011 10 920,629 T 30 
931,709 Fe II 10 
931 ,667 Si II 5 920,29 XeiV 

931,479 01 
919,7815 Arii 10 
919,78 on 15 

931,25 Xe II 10 919,351 H 20 
931,200 Si II 5 919,143 Kr III 2 
931,142 Fe II 25 
930,94 Cliii 1 918,581 K VI 2 
930,889 01 918,129 H 16 
930,748 H 80 917,498 KV 1 
930,558 Fe II 30 917,434 Kr II 20 
930,495 D 80 917,303 Cu II 20 
930,410 T 80 917,278 Ca III 2 
930,318 K VI 1 917,257 Xe III 4 
930,219 Fe II 30 917,181 H 12 
930,165 Fe II 30 916,917 Ca III 2 
930,030 Fe II 30 916,700 Nil 12 
929,897 Cu II 5 916,682 Ca VI 2 
929,810 Si II 20 916,429 H 10 
929,732 Cu II 2 916,004 Nil 11 
929,612 Fe II 30 915,955 Nil 10 
929,538 Fe II 30 915,824 H 8 
929,517 OI 915,603 Nil 10 
929,374 K VI 1 915,488 Xe III 3 
928,470 Fe II 20 915,329 H 7 
928,297 Si II 5 915,29 Xe IV 
928,107 Fe II 30 914,919 H 6 
927 ,632 Fe II 8 914,90 Cl 2 
927,176 Fe II 30 914,576 H 5 
926,900 Fe II 25 914,286 H 
926,75 Cs II 20 914,209 Cu II 80 
926,618 Fe II 10 913,853 Si II 20 
926,24 Xe IV 913,264 Si II 3 
926,226 H 50 913,012 Si II 10 
926,220 Fe II 60 912,71 Xe II 8 
925,974 D 50 912,459 Si II 5 
925,890 T 50 912,414 Cu II 3 
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912,375 Si II 5 894,310 Ar I 4 
911 ,753 H 894,226 eu II 40 
911,505 D 893,989 Xe III 20 911,422 T 893,905 Al III 5 911,384 Krll 25 893,674 eu II 80 
911,37 Hell 893,56 el II 3 
910,961 Fe III 6 892,671 eaiV 3 
910,6456 NI 0 892,621 KIV 2 910,518 eu II 15 892,417 Fe III 6 910,2785 Nl 0 892,411 eu II 50 
909,6976 NI 0 892,056 Al III 4 
909,209 Si II 3 891,999 Si II 200 
908,83 NI 2 891,833 Xe III 9 908,23 NI 3 
907 ,412 Mg II 891,442 Fe III 8 

891 ,21 Xe IV 
907,375 Mg II 891,172 Fe III fO 
907 ,278 NI 4 890,982 Kr II 20 
906,833 NI 2 890,892 ea III 2 906,722 Nl 1 
906,63 NI 4 890,755 Fe III 9 

890,567 eu II 60 
906,615 ea III 2 889,722 Si II 100 
906,426 NI 15 889,276 Xe III 15 
906,202 NI 10 
906,10U eu II 40 888,363 NI 0 
905,829 NI 5 888,07 elll 4 

905,53 NI 2 
888,019 NI 0 
887 ,41 NI 4 

905,338 Fe III 7 887 ,404 Ar III 10 
905,23 NI 4 
904,5 Al 5 887,404 OIII 10 
904,468 en 10 887 ,24 Xe II 6 
904,134 en 12 886,95 NI 3 
903,950 en 11 886,946 eu II 60 
903,609 en 10 886,80 NI 3 
901,804 Ar IV 2 886,515 eu II 10 
901,746 Xe III 7 886,33 NI 6 
901 ,735 Si II 20 886,302 Kr II 30 
901,34 es II 20 885,93 NI 3 
901,168 Ar IV 9 885,842 eu II 25 
901 ,071 eu II 60 885,67 NI 5 900,362 Ar IV 5 885,54 Xe II 3 
900,360 Fe II 5 885,36 NI 3 
899,791 eu II 50 884,824 eu II 5 
899,417 Fe III 8 884,719 Mgll 
899,405 Si II 10 

884,697 Mgll 898,957 OIII 8 
884,516 em 8 

898,953 KV 3 884,430 eu II 8 
898,873 Xe III 8 884,144 Kr II 30 
897 ,801 Kr III 40 884,127 eu II 10 
897 ,790 eu II 15 

883,837 eu II 896,970 eu II 40 5 
883,688 Fe III 6 

896,753 eu II 60 883,398 Siiii 5 
896,003 Xe III 20 883,282 eu II 5 
895,95 et II 3 883,179 Ar III 9 
895,406 Xe III 4 
894,910 eiV 1 883,159 ea III 3 

883,127 e IV 4 
894,351 ea III 4 882,88 0 I 
894,347 Si IV 3 882,184 K VI 2 
894,340 el V 4 881,40!1 KV 3 

838 



A Symbol I A Symbol I 

881,088 Fe III 7 869,336 Cu II 25 
880,949 Fe III 6 869,062 Cu II 10 
880,802 Xell 5 868,98 NI 5 880,447 Fe III 6 868,869 Kr II 25 880,325 Cu II 5 868,552 KV 1 
880,0~ Xe VI 2 868,140 KV 1 
879,949 Ar I 3 867 ,921 KV 1 
879,906 Cu II 2 867,726 Cu II 8 879,622 Ar III 8 866,805 Ar I 4 879,553 OI 1 866,440 Cu II 5 
879,108 OI 1 865,93 NI 3 
879,079 OI 1 865,69 XeiV 
879,027 OI 1 865,63 NI 5 878,979 0 I 1 865,38) Cu II 40 878,790 Xe III 8 864,93 N I 5 
878,728 Ar III 12 864,812 Kr II 20 
878,728 OIII 11 864,695 Ca III 4 
878,696 Cu II 50 864,67 Cl II 5 877 ,97 OI 4 864,199 Cu II 10 877 ,9 Cs III 7 863,386 Xe III 8 
877 ,885 OI 2 863,15 N I 3 
877 ,839 Cu II 15 862,90 NI 5 
877 ,804 OI 2 
877 ,559 Cu II 20 862,578 Kr III 35 
877,11 NI 2 862,15 NI 5 

877 ,007 
862,011 Cu II 40 

Cu II 25 861 ,832 Fe III 10 
876,79 NI 2 861 ,761 Fe III 8 
876,719 Cu II 20 
876,674 Kr III 22 861 ,63 OI 
876,32 N I 4 861 ,15 NI 1 
876,063 Ar I 4 861 ,071 Xe III 5 
875,764 NI 0 860,85 NI 4 
875,534 Ar III 9 860,827 Ca VI 2 
875,534 OIII 9 860,205 Nil 0 
875,25 NI 6 860,15 N I 4 
875,092 N I 5 859,838 Fe III 6 
874,985 KV 1 859,75 N I 2 
874,883 KV 1 859,721 Fe III 8 
874,045 Kill 3 859,626 Fe III 6 873,865 KIII 2 859,35 N I 3 
873,462 Fe III 8 859,040 Kr II 20 
873,264 Cu II 15 858,855 CaiV 3 
872,313 Kill 4 858,80 N I 2 
872,006 K VI 1 

6 871 ,850 NIII 0 858,602 Fe III 
858,59 Xe VIII 3 

871 ,42 Xe II 6 858,561 CII 9 
871,099 Ar III 10 858,482 Cu II 25 
871 ,099 om 10 858,374 Nil 1 
871 ,064 Cu II 8 

CII 8 871,01 NI 1 858,094 
857 ,76 N I 2 

870,825 Kr III 20 856,80 NI 2 
870,544 Cu II 8 856,791 Ca III 4 
870,40 N I 3 856,768 Aliii 5 
870,346 Xe III 6 

856,635 Ca III 4 870,00 N I 3 
856,24 NI 2 

869,965 KV 3 855,815 KIV 2 
869,754 Arl 2 855,701 Cu II 10 
869,66 N I 5 855,70 N I 2 
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855,474 Cu II 5 840,46 Xe IV 
855,040 AI III 4 840,162 Xe III 7 
854,923 Ca VI 3 840,029 Ar IV 15 854,789 Si IV 7 
854,771 KV 1 839,73 Xe 2 

839,63 Cl II 2 
854,733 Kr III 25 839,439 KV 1 
854,71 Xe II 6 839,30 Cl II 2 
854,416 KV 2 838,449 Xe III 3 854,367 Fe III 6 
852,950 Xe III 25 838,048 Fe III 8 

837 ,666 Kr III 22 
852,898 Cu II 3 837 ,439 Fe III 7 
851 ,992 Fe III 6 836,837 Nil 1 
851 ,842 Fe III 6 836,618 Nil 3 851 ,76 Cu II 2 
851 ,70 Cl II 7 836,521 Fe III 7 

836,281 Nil 0 
851,332 Fe III 7 836,184 Nil 3 
851,300 Cu II 25 836,126 Si IV 1 
851,29 Xe IV 836,126 ArV 2 851 ,150 Fe III 7 
851 ,147 Xe III 8 835,792 ArV 1 

835,292 OIII 16 
850,966 Ca III 3 835,096 OIII 14 
850,76 Cu II 2 835,01 XeiV 
850,74 OI 
850,602 Ar IV 25 835,003 Ar I 6 
850,572 Xe III 5 834,967 Cl IV 5 

6 
834,944 Fe III 6 

850,318 Krll 834,878 ArV 4 
850,142 Si II 10 834,840 Cl IV 5 
849,354 Cu II 3 
849,248 Si IV 1 834,67 Cl II 10 
848,806 Cu II 15 834,659 Cl IV 3 
848,074 Si II 5 834,462 on 15 
847 ,924 Fe III 6 834,397 Ar I 6 
847,700 Fe III 6 833,742 om 16 
847 ,578 Fe III 7 833,326 on 15 
847,425 Fe III 8 832,927 om 14 
846,611 Ca III 3 832,754 OII 14 
846,534 Fe III 6 831 ,431 Cl IV 4 
845,925 Fe III 7 830,785 KV 1 
845,774 Si II 40 830,377 Kr II 18 845,408 Fe III 9 829,343 Cu III 5 
844,910 Cu II 5 827 ,85 Cl II 1 
844,616 Cu II 3 827,777 Fe III 6 
844,284 Fe III 10 827 ,349 ArV 3 
844,058 Kr II 25 
843,772 Ar IV 20 827,055 ArV 5 

826,995 Cu II 30 
843,718 Si II 20 826,432 Kr II 22 
842,950 Ca V 3 826,395 KV 1 
842,808 Ari 2 826,371 Ari 2 
842,483 Cu II 3 826,1..;, Xe III 4 
842,35 Xe 5 825,559 KV 1 

825,348 Ari 1 
842,035 Kr IV 22 824,881 Xe III 30 
842,020 Fe III 6 823,800 Cu II 2 
841 ,41 Cl II 4 
841 ,105 Cu II 2 823,408 Siiii 9 
840,933 Cl IV 4 823,358 KV 3 

823,273 NIV 2 
840,921 Ca III 3 823,257 Fe III 6 
840,901 Si IV 5 823,210 Xe III 25 
840,808 Cl IV 6 823,047 KV 3 
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822,844 Si II 5 806,964 Fl 150 
822,647 Xe III 4 806,875 Ar I 2 
822,159 ArV 4 806,846 en 6 821,60 XeiV 
821,583 CaY 1 806,684 en 4 

806,577 KV 2 
821,568 KV 1 806,555 en 7 
821,450 Si II 2 806,550 Cu II 3 
821 ,161 Krll 20 806,384 en 5 820,918 Si II 3 
820,516 Si II 20 806,373 KV 2 

805,95 Xe II 5 
820,166 Xe III 4 805,763 Kr IV 7 
820,15 XeiV 805,101 Si II 10 
820,129 Arl 804,45 Xe II 5 818,590 Si II 2 
818,147 Kr II 25 803,826 KV 2 

803,325 CaY 1 
818,129 Si IV 8 803,066 Xe II 3 
817,9 Cs III 1 802,841 Cu III 150 
817,058 Ca VI 2 802,8 Csiii 00 817,038 Fe III 7 
816,822 Kr IV 18 802,250 OIV 5 

802,198 OIV 6 
816,805 Ca VI 2 802,122 KV 2 
816,466 Arl 4 801 ,980 Xe III 15 
816,273 Fe III 6 
816,233 Ar I 4 801,913 Ar IV 5 
816,163 Fe III 6 801,409 Ar IV 10 

815,049 Si IV 7 
801 ,359 Ari 1 
801 ,154 Cu III 200 

814,242 Fe III 6 801 ,086 Ar IV 10 
813,882 Cu II 20 
813,85 Cs II 20 800,84 Xe VI 2 
813,382 Fe III 10 800,819 Xe III 3 
812,158 01 800,573 Ar IV 5 
812,096 01 3 800,228 Xe III 2 
811,710 01 1 800,066 Siiii 5 

811,51 Xe IV 799,947 CII 4 
811,501 01 1 799,660 en 5 
811,480 Ca VI 1 799,338 Xe III 8 
811,284 Fe III 8 799,137 Ar I 0 
811 ,052 OI 4 799,083 Kr II 9 
810,997 Cu II 15 797,744 Arl 1 810,940 Fe III 7 797 ,566 Cu III 100 
810,937 Ca V 4 797,452 Cu II 10 
810,893 KV 1 796,982 FI 3 
810,667 01 1 796,97 XeiV 
810,215 KV 1 
810,1'19 Xe III 7 796,678 Kr II 6 

796,661 on 10 
809,933 Arl 2 796,070 Xe III 12 
809,770 en 3 795,774 F I 2 
809,682 en 4 795,36 Cl II 2 
809,673 KV 2 
809,599 FI 125 795,258 Cu III 2 

794,417 Fl 10 
808,860 Xe III 3 793,977 Xe III 8 
808,840 Fe III 8 793,53 Xe 4 
808,77 Cs II 20 793,47 CIII 3 
808,583 Cu III 20 
807 ,855 Fe III 8 793,34 Clll 3 

793,292 Xe III 8 
807 ,702 Arl 2 793,065 Cu III 100 
807 ,547 Fe III 9 792,971 OI 
807,220 Ar I 2 792,937 01 3 
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792,896 Xe III 15 778,172 NV 2 
792,536 FI 10 778,059 Fl 6 
792,510 OI 1 777,712 NV 1 
792,237 OI 1 777,55 Clii 3 
792,19 Clii 2 777 ,531 FI 4 
791 ,976 01 3 777 ,508 Ca VI 1 
791,875 FI 12 777 ,125 Cu III 200 
791 ,516 OI 1 777,010 FI 5 
791,371 Cu III 300 776,957 K VI 4 
790,203 OIV 16 776,926 FI 4 
790,103 0 IV 13 776,91 Cl IV 0 
790,064 Xe III 5 776,82 Ti IV 10 

775,966 Ca VI 3 790,006 FI 7 775,957 Nil 12 789,840 Cu III 200 
789,01 Clii 7 775,526 CaiV 3 

774,738 K 3 
788,75 Cl II 4 774,532 Ca VI 3 
788,462 Cu III 300 774,53 Xe 4 
788,073 Cu III 400 774,522 ov 7 
787 ,710 0 IV 15 774,354 Ca V 3 787 ,62 Cl II 3 774,088 Ca V 5 
787 ,31 Xe II 6 773,684 Kr II 18 
787,15 Clii 1 772,975 NIII 8 
786,464 KV 2 772,891 NIII 9 
786,141 NeiV 1 772,641 Ca III 2 
785,968 Kr III 25 772,389 Ca VI 1 
784,713 KV 2 772,385 NIII 12 
784,393 CIII 3 771 ,901 NIII 11 
784,09 Xe 2 771,544 NIII 10 
783,73 Xe IV 771,456 KV 3 
783,715 Kr II 20 771,376 KV 3 782,976 FI 5 771,103 K VI 5 
782,6 Csiii 3 771,024 Krii 18 
782,575 FI 2 770,928 Ca VI 1 782,378 Fl 10 
782,084 Kr II 25 770,698 01 0 
781,78 Ti IV 20 

770,409 Ne VIII 8 
770,379 CIV 0 781,654 FI 3 770,350 0 I 

780,713 FI 5 770,294 OI 1 780,519 FI 10 
780,390 FI 15 770,287 KV 3 
780,324 Ne VIII 4 770,264 OI 1 
780,250 NeiV 3 770,022 K VI 1 
780,030 Xe III 7 769,402 KV 2 
779,997 OIV 6 769,355 OI 1 
779,972 FI 2 

12 779,919 Ca V 4 769,152 Ar III 
769,143 Xe III 10 

779,910 FI 5 768,411 OI 1 
779,905 OIV 10 768,104 Kr III 1 
779,824 Ca V 3 767,71 ArVI 1 
779,821 OIV 9 

767 ,06 ArVI 779.781 Xe III 5 2 
779,734 OIV 6 766,522 Ca VI 1 
779,365 FI 6 766,202 Krll 9 
779,300 Cu II 8 765,644 Kill 6 
779,192 FI 2 765,314 Kill 4 
779,126 Xe III 25 

765,154 Ca VI 6 779,14 TiiV 20 
765,148 N IV 15 

778,718 Ca VI 1 765,120 Xe III 7 
778,603 Cu III 50 764,358 Ca VI 3 
778,528 Kill 7 764,357 NIU 15 
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763,976 Kr II 11 748,580 FI 4 
763,736 Xe III 7 748,409 Ca V 3 
763,344 Ca VI 2 748,4 OI 1 763,340 NIII 14 
762,200 Ar II 3 748,393 K 2 

748,364 Nil 5 
762,001 ov 10 748,338 F I 2 
761,861 Ca VI 0 748,291 NV 9 
761,790 Xe III 5 748,198 Ar II 4 
761,470 Ar IV 5 748,195 NV 8 
761,130 ov 10 747 ,999 F I 2 

761 ,050 Krll 18 747 ,848 K VI 2 

760,445 ov 12 747 ,677 K 3 
760,439 Ar IV 3 747 ,553 Cliii 1 

760,229 ov 10 747 ,415 Cliii 1 

759,440 ov 10 746,976 Nil 8 

758,9 Cs III 1 746,864 Cliii 1 

758,677 ov 10 746,834 Kr III 5 

758,50 XeiV 746,695 Kr III 7 

758,559 KV 1 746,627 F I 3 

758,317 NeiV 3 746,350 K IV 8 
745,839 Nil 6 

757 ,199 K VI 4 745,767 F I 2 
757,112 KV 4 745,763 Krill 3 
757 ,08 FV 4 745,323 Ar II 7 
756,7 0 I 1 
756,563 Cl IV 1 745,264 KIV 10 

756,031 Xe III 10 
745,205 CliV 4 
744,925 Ar II 8 

755,8 OI 2 744,141 Xe III 6 
755,603 F I 2 743,970 Cu III 30 
755,362 Si II 2 743,870 Kr III 3 
755,212 AriV 3 743,721 Ne I 12 
754,93 ArVI 1 743,303 Cu III 20 
754,824 Ar II 3 743,292 KV 2 
754,673 K IV 8 743,122 Krii .9 
754,205 AriV 4 742,83 KrVI 8 754,194 KIV 3 742,821 Kr II 9 
754,148 F I 2 742,566 Xe III 15 
754,144 Xe III 5 741,950 KIV 10 
753,877 K VI 3 741 ,293 on 0 
753,303 F I 4 740,85 Xe IV 752,884 FI 4 740,838 on 0 
752,762 om 4 740,555 Ca III 3 
752,051 Kr II 30 740,44 Xe VIII 3 
751 ,861 FI 4 740,406 Xe II 3 
751,73 Xe IV 
750,986 Kr III 4 740,270 Ar II 10 

739,949 on 1 
750,76 Xe 3 739,177 K VI 1 
750,610 F I 3 737 ,979 Xe III 7 
750,447 Xe III 8 737 ,457 Ar II 1 
750,381 KV 1 
750,230 KV 3 737 ,144 K IV 10 

736,987 F I 2 
750,226 011 2 736,762 Cl VI 3 
750,155 Xe III 8 736,031 Cu II 25 
749,993 K IV 6 735,892 Ne I 30 
749,941 Si IV 5 

Cu II 749,662 011 1 735,519 20 
735,224 Cu III 100 

749,3 0 I 1 734,5 Cs III 1 
748,946 F I 3 733,891 Cl VI 3 
748,709 FI 2 733,314 Xe III 10 
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732,688 Cu III 5 716,09 Xe 2 
732,63 XeiV 715,999 K VI 5 
732,259 Kr III 4 715,986 Xe III 4 732,026 Cu III 100 
731 ,858 KV 2 715,645 ArV 3 

715,599 ArV 4 
731,030 Xe III 15 715,58 Cl II 3 
730,929 Ar II 5 715,530 Cu III 200 
730,92 Clii 3 714,879 CIII 1 730,365 Cu III 150 
730,311 Cl VI 4 714,772 Kr III 2 

714,03 Cl II 2 
730,264 Kr III 3 713,999 Kr III 7 
730,257 CaV 5 713,860 NV 8 
730,241 Si IV 2 713,81 Ar VIII 5 
729,402 Krii 20 713,518 NV 6 
729,39 Clii 3 713,262 Cu III 10 

729,39 Ti IV 0 713,041 KV 1 
712,728 K VI 1 

729,1 l.iiii 712,688 Si IV 1 
728,94 Clii 3 712,668 ov 3 
728,906 Cu III 2 
728,810 Fe III 6 712,66 Cl II 3 

727 ,646 Ca V 1 712,473 Cu III 15 
712,040 Cu III 5 

727 ,537 Cl VI 3 712,036 Krii 8 
727 ,058 Xe III 9 711,834 Cu III 3 
726,99 Xe 2 711,190 Xe III 4 
726,948 Al III 3 710,932 K VI 1 
726,295 Cu III 10 710,677 Xe III 5 
725,848 KIV 1 710,576 Xe III 5 
725,716 Aliii 2 710,519 K VI 4 
725,64 Clii 2 

709,303 Cu II 10 725,550 Ar II 4 
709,195 ArV 5 

725,309 K VI 2 709,16 Clii 2 
725,27 Clii 3 708,85 KrV 8 
724,623 Xe III 3 708,838 Kill 4 
724,487 Cu II 15 708,4 Cs III 1 
724,420 K VI 8 708,356 Kr III 8 
724,420 KV 8 707 ,43 Clii 4 
724,129 Cl VI 3 707 ,315 om 4 
723,958 Cu III 20 706,298 OIII 2 
723,873 Xe III 5 706,224 om 3 723,71 XeVII 3 705,84 KrVI 8 
723,361 Ar II 5 705,783 Xe III 5 
722,2 Cs III 2 705,762 om 2 
722,036 Kr III 50 705,641 KIV 3 
722,036 Kr II 50 
721,630 Xe III 4 705,353 ArV 3 

705,096 Xe III 12 
721 ,199 Xe III 10 704,838 Kr III 4 
720,432 KV 6 704,523 Ar II 4 
719,85 Kr III 1 703,906 Xe III 9 
719,506 Cu III 150 
719,26 Clii 1 703,850 0111 18 

703,622 Cu III 15 
718,9 Al 3 702,899 OIII 17 
718,89 Xe 3 702,822 OIII 16 
718,562 OII 16 702,799 Xe III 8 
718,484 Oil 17 om 718,171 Cu II 10 702,332 16 

702,112 Cu III 20 
718,091 Ar II 4 701,692 Cu III 15 
717,15 Clii 2 700,277 Ar IV 8 
716,272 K VI 2 700,271 Cu III 150 
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700,24 ArVIII 10 686,5 Csiii 0 
700,182 eu III 20 686,489 Ar II 2 
699,72 Ar III 1 686,480 en 2 699,408 AriV 6 686,335 NIII 14 699,070 Xe III 5 686,254 Kr III 20 
698,771 Ar II 4 686,190 ea III 2 
698,541 Xe III 20 685,816 NIJI 16 
698,037 Kr III 20 685,812 Kr II 11 698,02 XeVII 10 685,807 ea VI 4 697 ,940 Ar II 2 685,513 NIII 15 
697 ,930 eu III 20 685,396 eu II 2 
697,74 Ar III 2 685,139 eu II 8 
697,526 Xe III 8 684,996 NIII 14 697 ,489 Arll 2 684/i90 el IV 0 696,212 Aliii 4 683,97 Xe IV 
696,206 ea III 3 683,666 Kr III 18 
696,202 Kill 1 683,568 Si IV 1 
695,91 Kr VIII 8 683,278 Ar IV 10 695,824 ea III 4 683,171 el V 4 695,820 Kill 3 683,135 Si IV 1 
695,817 AI III 5 682,82 Xe 7 
695,604 Kr III 15 682,791 Krll 16 
695,537 Ar III 6 
695,042 KV 3 682,581 FI 2 
694,477 KV 2 682,564 Xe III 7 

10 
682,56 XeV 3 

693,972 Xe III 682,171 eu III 200 
693,510 eu III 50 681,924 el V 4 
693,301 Ar II 2 
691,919 KrIll 18 681,911 Si IV 1 
691,557 eu III 100 681 ,908 ea III 4 
691,388 NIII 1 681,119 Krii 16 

680,709 FI .2 691 ,187 NIH 2 680,679 SiiV 1 691 .038 Ar II 1 
691;036 Xe III 7 680,58 Xe 2 
690,689 Siiii 2 680,119 Kr III 22 
690,557 Kr II 11 679,400 Ar II 6 
690,526 em 7 679,257 el V 3 
690,40 Xe 1 679,221 Ar II 3 
690,397 Xe III 7 679,217 FIV 16 690,250 eu III 75 679,003 F IV 13 
690,170 Arlll 8 678,055 Siiii 2 
689,538 ea VI 3 678,0 Al 5 
689,15 XeiV 677 ,951 Ar II 5 
689,007 Ar IV 12 
688,935 Si IV 2 677 ,224 FIV 15 

677,154 F IV 13 
688,933 el V 4 676,981 Si IV 1 
688,907 ea III 3 676,78:i e1 V 3 
688,392 Ar IV 7 676,775 ea V 1 
688,231 Xe III 4 

676,606 Xe III 9 688,085 K 3 
676,564 eu III 300 

687,987 eu III 100 676,564 Kr III 25 
687 ,979 Kr III 11 676,241 Ar III 6 
687 ,55 el II 1 676,241 Ar II 6 
687,495 K IV 6 

14 687 ,355 en 11 676,130 FIV 
675,601 eu II 2 

687,059 en 10 674,828 Kr III 8 
686,903 eu III 15 674,278 ea VI 2 
686,73 Xe 1 674,046 ea VI 1 
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673,996 Xe III 9 663,08 Clii 2 
673,87 Xe 3 663,039 Kr III 20 
673,813 Xe III 9 663,039 Kr II 20 673,768 on 7 
673,598 Cliii 1 662,454 Cl IV 3 

662,15 Cl II 1 
673,477 Siiii 5 661 ,869 Ar II 5 
673,127 Cliii 3 661 ,82 Cl II 2 
672,948 011 8 661,402 K VI 3 672,941 KIV 5 
672,856 Ar II 2 661,124 Xe III 4 

660,280 Nil 9 
672,826 Kr III 7 660,124 Xe III 8 
672,659 Cu III 50 660,04 Ne I 2 
672,57 Xe IV 659,854 Si IV 1 672,428 Cl IV 0 
672,330 Kr III 25 659,852 K VI 3 

659,716 Kr III 22 
672,293 Silll 4 659,538 OIII 0 
671 ,999 Nil 6 658,758 0111 1 
671 ,852 Ar II 6 658,637 Krll 5 671,770 Nil 6 
671 ,718 Siiii 2 658,337 Fill 12 

657,931 K VI 3 
671 ,629 Nil 6 657 ,828 Xe III 8 
671 ,391 Nil 8 657 ,335 FV 4 
671 ,37 Cl VI 4 
671,365 Ca V 6 657 ,327 K VI 3 
671,354 Si IV 5 657 ,327 Nil 1 

671 ,198 AI III 2 
657,320 CIIII 2 
657,220 FV 1 

671 ,175 Kr III 7 657,15 Csii 5 
671 ,058 Kr III 7 
671 ,014 Nil 6 657 ,088 Kr II 13 
670,948 Ar II 5 656,878 Fill 11 

670,881 Nil 1 656,772 Cllll 2 
656,763 CaY 6 

670,813 Kr III 3 656,125 Fill 10 670,55 Xe III 2 
670,508 Nil 1 656,038 CaiV 15 
670,383 CIIJI 3 655,677 Kr II 5 
670,300 Kr III 4 655,09 Clll 1 
670,289 Nil 2 654,034 FV 3 
670,144 AI III 1 653,80 Clii 1 
669,949 Cliii 2 653,720 Ca III 4 
669,725 CaiV 10 653,696 Cl IV 4 
668,864 K VI 3 653,332 Siiii 8 
668,827 Krii 20 653,013 Cliii 2 
668,770 Cl IV 2 652,223 Siiii 6 
668,473 Xe III 4 

651,668 Siiii 668,43 Csii 12 4 
651,57 Kr VIII 10 

667 ,49 CIII 1 651 ,550 CaY 5 
666,17 Cl II 2 651,342 CII 8 
666,08 Clii 3 651 ,324 K VI 1 
666,010 Ar II 6 
665,870 Kr II 9 651,269 CII 7 

651 ,216 en 7 
665,21 Clii 1 651,198 Kr III 8 
665,09 Xe 4 651 ,13 Cl II 1 
664,877 Xe III 6 650,88 Cl II 1 
664,844 Kr III H 

649,4 664,67 Cl II 2 Csiii 0 
648,50 FYI 1 

664,563 Ar II 4 647,879 FV 1 
663,67 C:l II 2 647 ,876 CaY 5 
663,134 K VI 3 647 ,31 F VI 1 
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647 ,12 Xe IV 636,348 Kr III 1 
646,667 Xe III 5 636,247 en 4 
646,570 ea V 8 636,154 Kr II 3 646,417 Kr III 20 635,988 en 3 646,36 FVI 3 635,87 el II 2 
646,188 KIV 15 635,323 el V 4 
646,10 F VI 1 635,318 eaiV 8 
645,764 Si IV 2 635,312 Si IV 10 645,167 Nil 10 635,180 Nil 5 645,02 F VI 1 634,265 Kr II 4 
645,0 Cs III 4 634,24 Cl II 1 
644,963 KV 0 634,208 ArVII 2 
644,825 Nil 9 633,815 Ca VI 2 644,621 Nil 8 633,631 Kr III 5 644,521 Kr III 1 633,375 Kr II 5 
644,388 ArVII 2 633,187 Ca III 5 
644,159 OIII 6 633,186 Cl V 4 
644,148 011 12 633,183 Si IV 3 643,98 FVI 1 
643,404 Kr II 9 633,082 Kr III 7 

632,90 Na VI 0 
643,256 Ar III 9 631 ,550 Kr III 7 
643,19 Xe 2 631,006 Cliii 1 
643,118 Ca V 6 

630,940 642,84 Kr III 1 K VI 1 
641 ,875 CII 6 630,746 Cliii 1 

641 ,883 
630,48 Xe IV 

Ca VI 2 630,380 Cliii 1 
641,808 Ar III 12 630,306 ArVII 2 
641 ,772 CII 6 
641 ,591 en 6 630,302 K VI 2 
641 ,364 Ar III 5 630,194 FIII 7 
641 ,318 Ar VII 2 630,131 Fill 6 
641 ,304 eliii 1 630,037 Kr III 15 
640,928 Cllll 1 629,729 Ne I 6 

640,870 Kr II 5 629,750 Si IV 2 
640,36 Xe 2 629,732 ov 15 

639,99 Xe 2 
629,594 Ca VI 2 
629,434 Nil 2 

639,982 KV 2 629,363 Si IV 2 639,981 Kr III 15 
639,757 Cliii 1 629,355 ea III 4 
639,42 es II 12 629,354 ClV 3 
638,42 Cl II 2 629,217 Xe III 7 
639,263 Krii 5 629,161 Nil 3 
639,230 Ca III 6 628,874 NV 3 
639,226 elV 3 628,744 NV 5 

628,581 Kr III 15 639,208 Si IV 1 627 ,560 K VI 2 
638,952 Kr II 5 627 ,393 Xe III 4 
638,668 KV 5 626,819 Nei 6 
638,23 Cl II 2 626,70 Cl II 1 
638,214 Kr II 4 626,40 Xe IV 
638,21 Na VI 0 625,852 0 IV 14 
637 ,928 Ca V 8 625,758 Kr III 13 
637,466 ArVII 1 625,404 KV 4 
637 ,282 Ar III 20 625,130 OIV 14 
637 ,195 K VI 1 625,011 Kr III 9 
637 ,06 Cl II 1 624,617 OIV 13 

624,268 Kr III 3 
637 ,052 ArVII 4 623,768 Cliii 3 
636,818 Ar III 3 623,767 Ar III 5 
636,62 el II 2 623,016 K VI 8 
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622,795 Kr III 11 609,705 OIII 6 
622,144 CIII 2 609,673 CIIII 4 
621,910 Krll 5 609,460 Kr III 9 621,448 Kr III 8 
621,280 CIIII 4 609,275 CIII 6 

609,168 Ne IV 1 
621,279 Ca III 3 609,025 CIII 4 
621 ,12 Cl II 4 608,904 Si IV 1 
621,071 Kr II 5 608,903 Cl IV 4 621,027 Cliii 3 608,895 Ca III 3 620,28 Cl II 1 608,395 0 IV 14 
619,548 Krll 2 608,124 Kr II 5 
619,44 Xe IV 608,065 FII 7 
619,3~9 Kr II 2 607 ,98 Cs II 1 619,092 Nel 4 607 ,931 KII 5 619,025 CIIII 1 607 ,472 FII 6 
618,879 Krii 3 607 ,31 Cs II 3 
618,67 KrVII 1 607,088 Cl IV 3 
618,668 Ne I. 5 607 ,069 Ca III 3 618,515 Kr II 2 
618,042 Krii 4 606,925 FII 5 

. 606,805 FII 8 
618,02 Cl II 2 606,527 NeiV 5 
617,750 Krii 4 606,460 Kr III 9 
617,61 Clll 1 
617,517 Ca VI 4 606,345 CIIII 5 
617,27 Cl II 0 606,333 Ca III 2 

617,068 Krll 6 
606,284 FII 6 
606,100 CIIII 2 

617,051 011 6 605,908 KIV 1 
617,033 0 IV' 7 
616,933 0 IV 3 605,862 Kr III 9 
616,728 Kr III 5 605,855 CIIII 1 
616,485 Kr III 6 605,776 Kr II 5 
616,363 OII 4 605,668 FII 7 
616,29i OII 7 605,595 Ne IV 2 
616,136 K VI 6 605,536 Krii 5 
615,623 Ne I 5 605,316 KIV 1 
615,40 KII 2 605,316 Krll 5 
615,225 Kr II 4 604,590 Cl IV 5 
615,134 Kr II 4 604,355 Kr III 4 
614,015 Ca VI 3 604,152 Ar III 10 613,336 Kr II 4 603,849 Kr III 6 
612,82 Cs II 7 603,666 Kr III 7 
612,73 Cl II 0 603,622 Ca III 3 
612,621 KII 4 603,429 KV 8 
612,371 Ar II 5 

602,999 NeiV 612,272 K VI 1 2 
602,95 Cs II 1 

612,082 Si IV 2 602,858 Ar II 2 
612,070 Cl IV 4 602,712 Ne I 4 
612,062 Ca III 5 602,43 Xe IV 
611,862 K VI 3 

602,389 Ca VI 611,26 Xe IV 0 
602,269 KV 5 

611,187 Kr III 8 601 ,878 NIII 0 
611,100 Kr III 9 601,700 Ca VI 5 
610,850 om 6 601,499 Cl IV 5 
610,746 OIII 8 

601,458 tHO ,740 Ca III 3 NIII 1 
601 ,4041 He I 5 

610,043 OIII 7 601 ,134 Kr III 7 
609,901 Cliii 0 600,917 Ca VI 6 
609,829 0 IV 15 600,765 KII 6 
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600,585 on 6 589,783 Ar VI 2 
600,532 en 2 589,262 Kr II 5 
()00 ,369 en 3 589,16 Ne I 1 fi00,265 en 1 
600,167 Kr III 5 588,921 ArVI 5 

588,77 el II 0 
600,04 Ne I 2 587,872 ea VI 1 
599,944 Kr III 4 587,78 Xe IV 
S99,944 Krii 4 587 ,604 ea VI 2 599,84 Xe VI 3 
!)99,733 el IV 2 587 ,6 Fe IV 2 

587 ,543 Kr III 4 
599,598 om 18 587,374 Kr III 4 
599,19 eiii 0 587 ,311 ea III 3 
598,968 Kr II 3 587 ,295 eiiii 4 .198,86 Ne I 1 
598,791 Kr II 3 587 ,20 Ne I 1 

587 ,078 eiiii 3 
598,698 Ne I 2 587 ,006 ArYl 1 
598,66 Krii 0 586,880 ea III 2 
598,06 XeiV 586,874 eiiii 4 S97 ,818 om 15 
S97 ,701 Ar II 2 586,54 Xe IV 

586,322 KV 8 
597 ,194 Kr III 6 586,30 Nei 
596,944 Krii 4 586,269 Kr II 1 
Ii96,694 Ar VI 4 
596,576 Kr III 6 586,25 el II 0 
596,401 Kr III 6 585,950 Kr III 8 

eiiii 4 
585,754 ArVII 15 

;)96,240 585,684 Kr II 2 
596,223 ea III 2 585,666 em 6 
595,990 eiiii 3 
595,911 Ne I ;~ 585,608 em 6 
595,7 es III 2 585,510 KV 5 

595,5:30 Kr II 7 585,496 em 5 

595,530 Kr III 7 585,417 em 8 

595,032 eii 7 585,37 KrVII 8 

594,808 eii 6 585,261 em 6 
594,640 ea III 3 585,25 Ne I 
594,636 eiiii 4 585,140 Kr III 8 
59-1,49 el II 0 584,3340 He I 500 
594,239 ea V 1 584,10 el II 1 
594.096 ArVI 3 583,437 Ar II 2 594,090 Kr III 9 582,46 Ne I 
593,699 Kr III 7 582,150 Nil 5 
593,472 ea V 1 582,140 Kill 1 
593,404 ea V 1 581,496 Kr II 3 
592,9 es III 0 
591 ,962 elm 2 581 ,466 ea VI 3 

581 ,22 Kr II 1 
591 ,82 Ne I 2 581 ,14 Ne I 
591 ,646 eiiii 4 580,967 Oil 7 
591 ,449 ea III 3 580,64 Ne I 
591,434 KIV 1 
591 ,428 Cllll 4 580,63 KrVI 2 

580,577 Kr III 6 
591,4117 He I 20 580,50 Ne I 
S91 ,311 KIV 1 580,444 el VI 2 
591 ,237 K IV 1 580,400 on 6 
591 '118 eiiii 3 

580,342 Kr II 591 ,08 Cs II 3 3 
580,319 KV 7 

590,396 Ca VI :1 580,264 Ar II 3 
589,92 Nei 1 579,823 Kr III 6 
589,82 Cl II 0 579,775 ea VI 2 
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579,75 Ne I 570,881 Cl VI 0 
579,40 Ne I 570,636 F IV 14 
579,212 Ar III 3 570,529 Cl VI 2 579,11 Kr II 0 570,291 Ca III 2 578,82 Ne I 570,025 Cl VI 4 
578,732 Ca VI 4 569,830 NeV 50 
578,604 Ar II 2 569,759 NeV 25 
578,386 Ar III 4 569,156 Kr III 7 578,220 Kr III 5 569,13 KrVI 5 578,107 Ar II 2 568,418 NeV 40 
578,09 Kr III 0 568,04 XeiV 
577,737 F IV 4 567 ,794 Fill 6 
577,444 Cl VI 1 567,737 Fill 9 577,30 Xe IV 567 ,676 FIII 10 577 ,153 Ar III 3 567 ,629 FIII 6 
577 ,108 CII 2 567 ,479 Cl VI 1 
577 ,01 Kr II 0 566,77 Cl II 0 
576,900 CII 1 566,630 Cl VI 2 576,8 Fe IV 40 56(i ,613 Siiii 8 576,738 Ar II 2 566,490 em 4 
576,647 Kr II 4 566,04 XeVII 2 
576,419 Cl VI 2 565,879 Kr III 4 
576,349 F IV 2 
576,266 FIV 3 565,75 Cl II 0 
576,076 Kr III 4 565,698 Siiii 2 

Kr II 
565,640 Kr III 5 

575,902 2 565,530 CIII 7 
575,716 Kr III 5 565,480 Cl VI 6 
575,633 FIV 2 
575,582 Cliii 3 565,480 Cliii 4 
575,580 Ca III 6 565,463 CaiV 3 
575,34 Cs II 1 565,289 Siiii 1 

565,272 Cliii 3 575,30 Cl II 0 565,262 0 IV 16 574,956 Kr III 5 
574,650 Nil 6 565,124 Kr III 4 574,634 KII 1 564,645 CII 5 
574,5 Fe IV 50 564,529 NeVIl 2 
574,408 Cl III 3 564,514 Cliii 2 
574,398 Ca III 3 564,287 Cliii 4 
574,37 Cl II 3 564,275 Ca VI 2 574,279 CIII 12 564,25 Cs II 3 
574,065 om 00 563,58 Cl II 0 
573,468 Ar III 4 562,992 NeVIl 2 
573.364 Ar II 2 562,805 NeVI 1:1 
573,228 Kr III 13 

562,735 572,693 Cliii 4 NeVI 1 
562,690 Kr III 5 

572,691 Ca III 4 562,577 CII 3 
572,637 F IV 16 562,55 Xe VIII 2 
572,336 NeV 80 562,54 Cl II 0 
572,106 NeV 25 

562,498 572,014 Ar II 2 CII :l 
562 ,:155 CII ') 

,) 

571 ,983 Kr III 15 562,28 Cl II :3 
571,95 Cl II 1 562,250 Ca VI 3 
571 ,7 Cs III 1 561 ,738 Cliii 7 
571 ,435 Cl VI 0 

561 ,728 NeVIl 571 ,384 FIV 15 4 
561 ,689 Si IV i 

571 ,376 Cl VI 1 561 ,680 Cliii 7 
571 ,302 F IV 14 561 ,670 Ca III :1 
570,738 Kr III 4 561 ,530 Cliii 7 
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561,518 Ca III 3 551 ,643 Cl V 1 
561,378 NeVIl 2 551 ,371 AcYl 8 
560,986 Kr III 5 551,117 Cl V 2 560,788 Kr II 3 551 ,103 Ca V 2 560,636 Cliii 1 550,896 Ar II 1 
560,443 en 5 550,706 Cl IV 3 
560,390 Al III 7 550,481 Ar II 1 
560,244 en 4 550,355 Cl VI 5 560,224 Ar II 2 550,323 KII 1 559,947 NeVIl 3 550,2 Cs III 2 
559,760 Nil 0 550,020 Cl IV 4 
559,320 Krll 4 550,004 Ca III 3 
558,66 Xe IV 549,568 CII 3 558,634 Kr III 15 
558.,61 NeVIl 4 549,507 CII 5 

549,375 CII 4 
558,602 CaV 10 549,317 CII 3 
558,595 NeVI 5 549,219 Cl IV 5 
558,481 ArV 5 549,201 Ca III 4 558,385 Cliii 1 
558,321 Ar III 5 549,070 Ca V 3 

548,905 ArYl 5 
558,14 Cl II 1 548,781 Ar II 2 
557,118 Cllll 7 548,652 Kr III 5 
557,112 Ca III 3 
557 ,029 K VI 1 548,517 FII 2 
556,893 Ar III 6 548,324 FII 3 

556,817 Ar II 2 
547 ,898 Ca VI 3 
547 ,873 FII 4 

556,605 Cliii 7 547 ,813 Nil 0 
556,583 Ca III 3 
556,232 Cliii 6 547 ,8 Cs III 2 
556,215 Ca III 2 547 ,630 Cl V 10 
555,764 Ar II 1 547 ,456 Ar II 2 

547 ,288 CII 0 555,639 ArYl 4 547 ,169 CII 0 555,580 Cl VI 3 
555,485 Cl VI 20 547 ,166 Ar II 2 
555,482 CaY 5 546,846 FII 6 
555,262 0 IV 16 546,686 KrIll 5 
555,121 011 5 546,547 Kr III 6 
555,056 011 5 546,329 Cl V 6 
554,794 Kr III 7 546,175 Ar II 2 554,655 em 2 546,123 KII 3 
554,619 Cl IV 7 545,114 Cl V 10 
554,615 Ca III 3 545,091 Ca III 2 
554,52 KrVI 5 544,731 ArYl 4 
554,514 0 IV 18 

544,627 KV 1 554,275 om 0 
544,537 KV 1 

554,210 Cl V 1 544,413 Kr III 5 
554,074 OIV 17 544,03 KrVI 5 
553,470 Ar III 9 543,973 KIV 1 
553,328 0 IV '16 
553,297 Cl IV 6 543,891 NeiV 150 

543,818 Cl V 1 
553,123 Arii 1 543,730 Ar II 2 
552,908 CIIII 2 543,640 KIV 2 
552,053 Cl VI 2 543,475 CII 3 
552,017 Cl IV 7 

8 552,005 Ca 4 543,420 Kr III 
543,291 CII 2 

551 ,992 Cl VI 10 543,205 Ar II 2 
551 ,894 CII 0 542,911 Ar II 2 
551 ,689 Kr III 4 542,868 Cl V 4 
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542,842 Ca 3 535,039 el IV 4 
542,395 el V 3 534,873 KV 2 
542,297 e1 V 6 534,727 el IV 8 542,296 Si IV 5 534,715 ea III 4 542,290 Ca V 10 534,26 Ar III 1 
542,229 el V 8 534.,059 K 2 
542,073 NelV 100 533,809 Nil 4 
541,284 el V 3 533,726 Nil 6 541,127 NeiV 80 533,644 Nil 4 540,860 Kr III 4 533,577 Nil 5 
540,788 Kr III 5 533,504 Nil 4 
540,0 Lilli 533,082 Ar II 1 
539,853 on 7 532,716 en 3 539,731 NeiV 3 532,413 Ar III 7 539,731 KII 3 531,917 en 1 
539,547 Oil 8 531,775 en 0 
539,441 el V 0 531,255 Kr III 4 
539,086 on 8 531,18 XeVII 1 538,977 el V 3 530,494 Ar II 1 538,967 CaiV 2 530,386 en 4 
538,788 Ar Ill 6 530,306 KrIll 6 
538,681 el V 4 530,303 ea V 6 
538,648 ea IV 3 
538,595 CllV 4 530,290 en 3 
538,544 Krill 8 530,268 NIII 3 

on 7 
530,037 NIII 2 

538,318 529,900 Ariii 9 
538,312 em 13 529,860 Nil 5 
538,256 on 10 
538,150 em 12 529.796 Kill 8 
538,119 CllV 6 529 ;713 Nil 3 
538,075 em 11 529,7 es III 0 
538,032 el V 5 529,627 Nil 3 
537,830 on 9 529,481 Nil 3 
537 ,613 ea VI 6 529,405 Nil 3 
537 ,606 el IV 9 529,343 Nil 3 
537 ,461 ClV 3 528,879 K IV 1 
537,459 Ar III 6 528,811 Kr III 4 
537 ,140 Ar II 1 528,746 eaV 3 
537 ,0296 He I 200 528,730 Na VI 0 537 ,006 e1 V 4 528,519 K 2 
537 ,004 eaiV 2 528,286 ea III 8 
536,965 NeiV ·J 527 ,693 ArV 6 
536,790 eaiV 2 527,617 K IV 3 
536,745 Ar III 8 
536,532 ClV 3 527 ,565 KIII 1 

527 ,064 K IV 2 
536,531 CalV 2 526,870 Ar VIII 1 
536,216 ~v 2 526.60 Fe IV 60 
536,150 el IV 6 526 A97 Arll 1 
536,132 ea III 4 
536,008 ea VI 0 526,457 Ar VIII 5 

326,448 KIV 4 
535,916 el V 2 526,298 FY 3 
535,666 el IV 7 526,28 Fe IV 75 
535,647 eaiV 4 525,795 OIII 18 
535,580 Ar III 7 
535,455 elV 2 525,687 Kr III 4 

525,68 Fe IV 100 
535,288 em 10 525,292 FV 3 
535,287 KV 1 524,683 Ar II 1 
535,204 F VI 10 524,597 FV 2 
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524,189 ArV 5 I 509,018 Nil 0 
524,11 Ti VI 10 508,903 Nil 0 
523,792 Kill 5 508,700 Nil 2 523,661 Fill 4 
523,001 K IV 5 508,6431 He I 20 

508,655 Ar III 2 
522,791 Ar II 1 508,595 Ar III 4 
522,288 Fill 3 508,58 Ti VI 12 
522,2128 He I 80 508,459 Nil 0 522,090 ArV 3 
521,813 NeiV 25 508,434 Ar III 9 

508,384 Fill 10 
521,742 NeiV 25 508,182 om 18 
520,611 Kill 10 508,079 FV 4 
520,493 K 3 507,7178 He I 15 519,723 0 VI 2 
519,610 0 VI 2 507 ,683 om 17 

507 ,391 om 16 
519,429 Ar VIII 3 507 ,0576 He I 10 
519,372 K VI 5 506,5702 He I 7 
519,329 Ar II 1 506,2000 He I 5 518,910 Ar II 1 
518,249 KII 3 506,163 FV 3 

506,160 Nil 3 
518,242 Oil 5 506,057 Nil 2 
517,937 Oil 4 506,029 KIV 2 
517,250 ArV 0 
517,00 Xe VIII 2 505,985 Nil 1 
516,384 Kr III 4 505,9122 He I 4 

516,348 Si IV 3 
505,761 KIV 1 
505,6840 He! 3 

515,653 KII 3 505,199 ea VI 8 
515,640 on 4 
515,6165 He I 50 505,013 Ar II 0,5 
515,514 KIII 4 503,649 Ar II 0,5 
515,320 KV 1 502,157 Ar II 1 
515,498 011 5 501 ,649 K VI 2 
515,118 Si IV 2 501 ,184 Ar II 0,5 
514,945 FII 6 500,798 Ar II 0,5 
514,943 Kill 2 500,343 Oil 1. 
514,350 NaV 0 500,1.25 KIV 3 
514,310 Arll 1 500,047 K IV 2 
514,087 FV 1 499,993 KIV 2 
513,975 FV 2 499,871. on 2 513,914 ArV 1 499,583 em 7 
513,845 Nil 2 499,530 em 9 
513,649 FII 4 499,462 em 8 
512,769 Ar III 7 499,425 em 7 
512;0982 He I 35 

498,911 F IV 511,886 ArV 0 4 
498,790 FIV 7 

511,565 Ar III 7 498,431 OVI 1 
511,527 em 10 498,090 0 VI 0 
511,497 Ar III 8 497 ,910 em 1 
511,215 Aliii 4 
511,193 NaV 1 497 ,842 FIV 4. 

497 ,802 FIV 6 
510,757 Nil 3 497 ,363 FIV 5 
510,554 Ar II 1 497 ,104 Kill 15 
510,102 Na V 0 496,650 Ar II 0 /> 
509,9979 He I 25 
509,897 NIII 4 495,144 KII 6 

494,686 Ar II 0,5 
509,601 KV 1 494,382 Na VI 7 
509,586 NIII 5 494,160 Na VI 3 
509,293 eaV 2 493,587 em 7 
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493,519 eiii 5 483,752 on 4 
493,464 eiii 5 483,745 KV 4 
493,396 eiii 5 483,733 em 5 493,364 em 5 483,618 em 4 493,341 em 5 483,567 eiii 3 
492,649 em 7 482,987 NeV 50 
492,228 Ar III 3 482,706 KV 4 
491 ,980 OIII 1 482,548 Ar III 8 491 ,714 om 0 482,408 Kill 2 491,340 Na VI 6 482,107 Kill 2 
491 ,240 Na VI 3 482,1 Liiii 
491,121 Ar III 4 481,848 Ar III 6 
491,062 K VI 2 481,755 on 3 491,050 Ne III 9 
490,997 FIV 16 481,704 on 1 

481,635 on 0 
490,698 Ar II 0,5 481,587 OIII 4 
490,68 Ar III 3 481,587 on 4 
490,566 F IV 13 481,381 OIII 2 490,546 ea III 2 
490,423 K VI 2 481 ,3131 NeV 25 

481,354 0111 3 
490,310 Ne III 7 481 ,313 K VI 2 
489,641 Ne III 4 481 ,281 NeV 15 
489,580 Na VI 5 
489,501 Ne III 10 480,965 Kill 1 
489,196 Ar II 0,5 480,955 om 4 

488,868 Ne III 7 
480,471 ea 3 
480,406 NeV 25 

488,782 Ar II 0,5 480,397 K VI 1 
488,452 Ar III 7 
488,120 K VI 10 479,485 ArVII 2 
488,103 Ne III 8 479,379 ArVII 12 
487,988 Ar III 7 479,185 Kill 8 
487 ,070 NeV 3 478,305 ea III 4 
487 ,025 Ar III 7 477,625 em 3 
486,95 Al III 1 476,606 Ca V 2 
486,172 ei IV 8 476,432 Ar III 7 
486,160 ea 3 476,201 eu 20 
485,857 Nil 0 476,029 KII 2 
485,359 KIV 2 475,876 Nil 1 
485,636 ea 3 475,800 Nil 3 485,631 on 4 475,733 ArVII 2 
485,626 KII 2 475,697 Nil 2 
485,572 on 1 475,656 ArVII 8 
485,515 Ar III 4 475,638 Nil 1 
485,515 on 5 
485,513 KII 3 474,920 KIII 9 

474,883 Nil 2 
485,465 Oil 0 474,774 Nil 0 
485,359 KIV 2 474,698 Nil 0 
485,150 Ar III 6 474,601 Nil 0 
485,086 on 6 
485,084 KII 5 474,540 Nil 0 

474,493 Nil 0 
484,600 FII 8 473,938 ArVII 4 
484,445 Ar III 5 473,918 Ar III 6 
484,368 ea 3 473,207 K VI 2 
484,200 KIII 1 
484,116 Ar III 5 473,025 Ar III 6 

473,021 FII 3 
484,025 on 2 472,710 FII 5 
483,976 on 5 472,392 NIII 5 
483,97:! Kill 3 472,347 eu 20 
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472,232 NIIl 4 I 463,011 Cl IV 3 
472,1.6 KrV 3 462,596 KV 1 
471 ,990 FII 6 

I 
462,415 ArV 3 471 ,949 FII 3 462,388 Ne II 14 471 ,603 OIV 0 462,146 ArVI 4 

471 ,569 KIII 15 462,007 ArVI 25 
471 ,273 0 IV 1 461,898 ArVI 1 
470,408 Oil 4 461 ,737 K VI 3 470,089 KIII 20 461,227 ArVI 6 469,968 Ar III 4 461,227 ArV 6 
469,865 NeiV 200 461,085 Ca 5 
469,831 Ar III 4 461,051 Na V 10 
469,817 NeiV 200 460,725 Ne II 15 469,499 KII 460,438 K VI 8 468,956 Ar III 3 460,202 ArVI 1 
468,766 on 2 460,058 ArVI 1 
468,467 Ar III 4 460,050 CIII 8 
468,447 KV 2 459,897 Na V 7 467 ,926 Oil 0 459,896 OIII 1 467 ,390 Ar III 6 459,881 Cu 15 
467 ,194 Cl IV 3 459,728 ArV 1 
467 ,106 Cu 15 459,633 CIII 15 
466,995 FV 5 

459,603 466,932 ArVI 4 ArVI 3 
466,793 Kill 15 459,521 CIII 14 

459,462 CIII 13 
466,536 CII 0 459,320 ArVI 10 
466,530 Ar III 5 459,005 KV 3 
466,492 CII 2 
466,404 CII 1 458,975 ArV 2 
466,358 CII 0 458,422 Oil 0 
466,132 Cl IV 3 

458,155 Si IV 3 
458,121 ArV 3 466,129 Siiii 4 458,048 K VI .7 465,978 FV 7 

465,760 Oil 2 458,039 ArVI 1 
465,586 ArVI 2 457 ,818 SiiV 4 
465,529 Oil 1 457 ,475 ArVI 20 
465,374 FV 6 457,444 Cliii 0 
465,350 Cl IV 3 457,323 K VI 1 
465,27 KrVI 6 457 ,245 Cliii 2 465,21 NeVIl 10 457,177 FII 6 
465,113 Fill 10 457 ,169 Cliii 3 
465,078 KII 1. 457 ,007 ArVI 5 
464,861 CliV 4 456,997 on 1 
464,830 Ca III 3 

'±56,981 5 464,824 Cu 20 CaiV 
456,895 Ne II 5 

464,785 Oil 3 456,375 ArVI 3 
464,640 Cu 20 456,344 Ne II 4 
464,370 FV 5 4.56,328 KIV 8 
464,310 Oil 1 
464,292 Cl IV 3 456,328 KV 4 

456,078 NIII 1 
464,284 F III 9 455,813 ArVI 2 
41i4 ,270 K VI 10 455,670 KV 1 
464,257 ArVI 4 455,6 Liiii 
464,194 Oil 2 
41i3 ,938 ArV 7 455,270 Ne II 7 

454,648 Ne II 5 
463,737 N IV 3 454,112 Si IV 
463,712 Cu 20 4S4 ,072 NeVI 3 
~f\3,263 Na V 12 453,425 Cu 40 
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453,340 Nil 1 442,518 KIV 2 
453,257 Nil 0 442,300 K IV 4 
453,130 Cu 20 442,048 on 4 452,900 KV 3 
452,745 NeVI 3 442,043 KIII 2 

442,001 on 4 
452,667 K VI 3 441,812 Kn 5 
452,654 Cu 30 441,398 Cliii 3 
452,227 KV 2 441,370 K VI 3 452,226 NIII 11 441,0 Lilli 451,869 NIII 10 440,905 KIV 4 
451,843 NeVI 2 440,60 NeVI 0 
451,320 K VI 2 440,598 on 2 
451,152 Cu 25 440,552 011 3 450,732 CIII 9 440,429 Kill 15 450,565 CaiV 10 440,404 NeVI 1 
450,20 KrVI 2 440,266 Na VI 3 
450,08 NV 3 440,245 Cl IV 2 
·~50 ,079 ArV 1 439,700 CaiV 5 450,015 Cu 25 439,255 CeiV 3 449,708 KV 4 438,930 CaiV 4 449,493 ArV 4 438,910 en 1 
449,065 ArV 18 438,869 KIII 4 
449,013 KV 3 438,647 KV 2 449,013 K VI 3 
448,595 Kill 15 438,023 KV 5 
448,420 Cu 25 437 ,825 Cl IV 4 
447,840 OVI 0 437,773 Ca IV 5 
447 ,813 Ne II 8 437,683 on 3 
447 ,712 OVI 0 437 ,332 011 3 447 ,527 ArV 4 
447,085 KV 3 437 ,271 Ca IV 2 

437 ,216 KIII 3 
446,995 Cu 25 436,85 NV 4 
446,949 ArV 8 436,649 011 0 
446,926 K 2 436,563 FII 1 
446,830 KII 5 436,510 011 1 
446,591 Ne II 7 436,279 Fll 2 446,252 Ne II 8. 435,676 Kill 10 446,036 CaV 1 435,649 NeVI 4 446,009 K VI 4 435,634 Fll 3 445,997 ArV 5 
445,933 CaV 1 434,975 om 10 
445,878 KV 1 434,840 OIII 2 
445,638 011 4 434,722 Kill 15 
445,607 KIV 4 434,646 OIII 3 
445,601 on 4 434,570 CaiV 12 
445,190 Na V 7 434,280 NIII 6 

434,256 OIII 4 
445,046 NaV 6 434,246 NIII 6 
445,032 Ne II 7 434,129 NIII 5 
445,018 CaiV 1 434,066 NIII 7 
444,999 Cu 15 
444,766 CaiV 3 434,014 NIII 6 

433,911 NIII 6 
444,344 Kill 15 433,774 Cliii 0 
443,821 Ca IV 15 433,664 Cliii 0 
443,681 on 0 433,337 CIII 8 
443,567 KIV 6 
442,947 Cliii 2 433,237 NeiV 50 

433.176 NeVI 4 
442,913 Kill 3 432,919 FeV 1 
442,873 0 IV 0 432,340 FeV 3 
442,705 0 IV 1 431,826 FII 2 
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431,545 Fll 3 422,347 NeV 5 
431 ,541 FeV 3 422,287 FeV 6 
431 ,472 NeiV 25 422,214 NeV 15 430,909 Fll 4 422,178 KV 5 430,758 FIV 15 422,012 Fll 1 
430,624 FeV 2 421 ,990 CIIII 3 
430,218 Fill 8 421 ,771 Cliii 3 
430,177 011 6 421,765 FeV 4 430,154 Fill 11 421 ,682 FeV 2 430,053 FeV 1 421 ,609 NeiV 150 
430,050 Ca III 1 421 ,465 Na VI 1 
430,041 011 6 421,446 KV 3 
429,923 Kll 3 421,045 FeV 5 429,918 on 5 420,951 NeV 15 429,716 on 4 420,874 FeV 2 
429,656 Kn 3 420,807 K VI 4 
429,647 011 5 420,758 N IV 1 
429,557 on 2 420,727 FIV 16 429,511 Fill 10 420,546 FeV 5 429,438 K VI 2 420,386 NeV 10 
429,206 FeV 1 420,041 FIV 15 
428,909 FeV 5 419,915 FeV 3 
428,763 FeV 5 

1 428,538 K VI 5 419,731 KV 
428,315 K VI 2 419,714 CIV 14 

419,644 FIV 14 
428,292 FeV 0 419,525 CIV 13 
428,244 NIII 5 419,310 KV 2 
428,180 NIII 6 
428,131 FeV 3 419,045 KV 2 
428,000 FeV 0 418,910 NIII 6 
427 ,918 FeV 2 418,812 011 0 

418,705 NIII 7 427 ,840 Ne III 3 418,623 Kill 6 427,782 FeV 1 
427 ,442 FeV 2 418,609 CIII 2 
427 ,320 FeV 1 418,598 011 1 
427 ,190 FeV 3 418,457 FeV 5 
426,969 FeV 3 418,160 K VI 2 
426,814 FeV 4 418,033 FeV 6 
426,745 FeV 3 

Fn 1 426,609 FeY 1 417,874 
417,595 Na VI 6 

426,526 on 1 417,535 Kill 6 
426,338 K VI 2 417,516 FeV 0 
426,097 FeV 5 417,382 kV 6 
426,045 FeV 5 
425,840 FeV 0 4'17 ,280 KIV 3 
425,589 FeV 1 417,048 FeV 1 
425,588 KV 7 416,910 FeV 2 
425,476 FeV 1 416,834 NeV 25 
425,273 on 0 416,769 CIII 5 
425,159 KV 5 

425,000 Ca V 15 416,509 K VI I 
424,75 NV 2 416,208 FeV 5 
424,733 FeV 3 416,198 NeV 80 
424,61 NV 1 416,001 Kill f) 

424,577 on 0 415,972 Fe V 3 
424,28 Ti IV 3 
423,833 Fe V 2 415,825 FeV j 

423,821 Na VI 2 415,793 KV 4 
423,58 Ti IV 4 415,505 Na VI It 

422,713 CIIII 1 415,465 KV 3 
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4'15,333 Cliii 1 401,939 NeVI 25 
415.196 Cliii 1 401,639 FeV 2 
415;052 KV 5 401,138 NeVI 15 415,006 FeV 4 401 ,030 FeY 2 414,870 Kill 6 400,951 K VI 5 
414,790 FeV 1 400,824 Ca VI 3 
414,465 KV 3 400,722 Na V 10 
414,370 Na VI 2 400,676 MgVI 7 413,797 NIII 0 400,625 FeV 4 413,792 Km 10 400,579 FII 1 
413,681 NIII 0 400,210 Km 8 
412,939 Si IV 399,995 Cl VI 8 
412,790 K VI 1 399,957 Cl VI 7 412,289 Kill 5 399,938 Cl VI 5 412,240 NaiV 8 399,925 Ca VI 0 
412,155 Si IV 399,85 OIV 4 
412,080 KV 6 399,820 NeVI 5 
411,958 em 3 399,75.4 KV 4 411 ,812 Clm 4 399,71 0 IV 2 411,373 Clm 4 399,688 em 6 
411 ,333 NaiV 7 399,637 CIII 6 
411,163 Cliii 3 399,634 Ar IV 3 
410,540 NaiV 6 
410,371 NaiV 10 399,62 0 IV 2 
410,102 Kill 8 399,50 0 IV 3 

399,400 KV 3 
409,971 Ca III 18 399,289 MgVI 6 
409,737 Kill 8 399,084 Nm 1 
409,615 NaiV 8 
409,325 CIII 6 399,073 K VI 2 
408,959 Kill 8 399,045 NIII 4 
408,682 NaiV 8 398,885 NIII 3 
408,076 K IV 5 398,878 KV 4 
407 ,513 Cliii 0 398,86 Ar III 1 
407,511 FII 4 398,633 Kill 3 
407,136 Ne II 8 398,551 CIII 1 
407 ,053 FII 5 398,546 Ar IV 4 
406,484 Km 6 398,363 KV 4 
406,274 Clm 1 398,168 em 1 
406,102 K VI 2 398,087 K VI 4 405,852 Ne II 9 397 ,67 Ar III 1 
405,773 K IV 2 397 ,310 om 0 
405,675 K VI 2 397 ,231 om 1 
405,644 FII 4 397,178 Ca 4 
405,475 K VI 1 

397 ,120 OIII 405,333 K VI 2 2 
396,917 Ca VI 2 

405,178 K VI 2 396,902 Fe V 0 
404,684 K VI 4 396,869 Ar IV 4 
404,412 KIV 3 396,773 FeV 3 
403,732 Ca III 20 
403,372 OII 0 396,763 KIII 0 

396,382 Ca Ill 3 
403,315 MgVI 8 396,38 Ar III 4 
403,273 Oil 0 396,247 Fill 1 
403,262 NeVI 10 396,235 K VI 4 
403,087 on 0 
403,035 on 0 396,055 Ca VI 2 

395,968 FIII 2 
402,907 KIII 6 395,92 Ar III 1 
402,197 FeV 1 395,789 FeV 2 
402,104 Kill 4 395,558 om 2 
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395,442 Fill 3 386,737 FeV 3 
395,395 K VI 5 386,710 KV 4 
395,155 FeV 3 

386,585 394,909 KV 3 FeV 1 

394,477 K VI 3 386,505 K VI 2 

393,911 FeV 4 
386,483 FeV 1 
386,256 FeV 0 

393,676 Fll 1 386,254 Ca VI 1 
393,270 FeV 5 
393,142 KIV 10 336,203 CIII 14 
392,907 Fe V 6 386,156 FeV 4 
392,467 K IV 4 386,106 Ca VI 1 
392,433 Cl V 5 385,941 Ca VI 1 

392,420 Ca III 2 385,869 FeV 5 
392,322 011 3 385,740 FeV 5 
392,274 KIV 2 385,689 KV 5 
392,002 011 3 385,091 Ca VI 2 
391,943 011 2 385,023 FeV 4 
391 ,918 Kill 4 385,020 KV 1 
391 ,912 011 1 384,957 FeV 6 
391,462 K IV 4 384,956 KIV 3 
390,574 K IV 6 384,826 FeV 1 
390,415 K IV 5 384,610 FeV 2 
390,148 Cl V 4 384,516 KV 2 
390,137 Ca VI 3 384,400 KV 2 
390,114 Kill 5 384,212 FeV 3 
390,055 CIII 3 384,178 CIV 17 
Si39,750 K VI 2 384,172 Ca VI 3 
389,531 K VI 2 384,095 KIV 5 
389,428 KV 2 384,032 C IV 16 389,090 CIII 7 384,028 Ca VI 2 
389,069 KV 5 383,505 Ca VI 2 
389,069 K IV 5 383,484 FeV 3 
389,005 CIII 6 383,318 KV 2 
388,965 em 5 382,906 K IV 6 388,920 K IV 3 382,903 OIII 1 
388,607 FeV 2 382,646 K IV 4 
388,500 FeV 2 382,487 KIV 3 
388,485 K VI 2 382,229 Kill 6 
388,233 K VI 4 

382,214 388,218 NeiV 100 OIII 1 

3 
381 ,881 FeV 4 

388,020 MgVI 381 ,849 Ca VI 2 
387,983 FeV 3 381 ,702 K IV 4 
387 ,800 KV 6 381 ,671 FeV 0 
387,787 MgVI 2 

381,606 387,775 FeV 4 Ca V 3 
381,467 FeV 0 

387 ,639 om 4 381,464 Ca VI 2 
387 ,616 FeV 4 381,260 FeV 3 
387,500 FeV 6 381 ,152 FeV 2 
387 ,482 om 3 

380,902 387 ,398 om 2 FII 2 
380,664 FeV 3 

387 ,372 KIII 2 380,477 K IV 5 
387,353 N IV 4 380,477 Kill 5 
387 ,199 FeV 5 380,396 CaV 5 
387 ,141 NeiV 125 
387 ,080 Ca VI 4 380,107 Na III 8 

380,003 Ca VI 1 
387,077 Ca V 5 379,919 0 IV 3 
386.897 FeV 4 379,877 Kill 6 
386;783 FeV 4 379,775 0 IV 4 
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379,765 eaV 3 373,700 ea VI 3 
379,631 OIII 2 373,418 ea VI 5 
379,575 0111 3 373,318 KV 3 379,505 OIII 4 373,165 el V 2 379,326 eu 25 373,074 KV 2 
379,308 Ne III 7 372,904 ea V 6 
379,294 FeV 3 372,774 K VI 4 
379,279 KIV 2 372,589 el V 2 379,138 ea V 2 372,462 KV 4 379,118 Kill 8 372,148 KV 10 
379,065 eiii 1 372,069 Na II 6 
379,032 FeV 1 371 ,784 em 8 
378,745 ea VI 1 371 ,747 em 10 378,653 ea VI 1 371,694 em 10 378,603 Fill 2 371,225 ea V 6 
378,563 Fill 1 370,580 KV 3 
378,551 ea VI 1 370,523 KV 3 
378,219 KV 3 370,115 K VI 2 378,143 Na III 10 370,022 ea VI 7 377,763 KV 5 369,743 Na V 3 
377 ,756 eu 15 369,647 ea III 5 
377,263 K VI 2 369,472 em 2 
377 ,181 ea V 5 
377 ,045 011 0 369,415 em 5 
376,745 on 0 368,580 K 2 

368,303 ea III 3 
376,693 011 0 368,030 K VI 2 
376,686 FII 1 367 ,557 Na V 2 
376,375 Na II 3 
376,279 ea V 3 367 ,378 K VI 2 
376,061 KV 3 367 ,371 ea VI 2 
375,955 KIV 6 367 ,192 OIV 2 

366,391 Fill 6 375,!l28 FII 1 366,240 Na VI 0 375,793 FII 1 
375,718 FII 1 366,169 em 4 
375,434 FII 1 366 ,110 Na VI 4 
375,333 eaV 3 366,001 FeV 3 
375,300 FII 2 365,874 Fill 7 
375,103 el V 2 365,858 FeV 6 
374,939 KV 5 365,778 em 1 374,864 FeV 5 365,634 FeV 3 
374,744 eaiV 5 365,614 K VI 3 
374,662 eiV 1 365,594 NeV 100 
374,464 FeV 2 365,440 FeV 6 
374,441 NIII 12 
374,436 om 8 365,339 FeV 3 

364,973 Fe V 3 
374,331 om 8 364,940 om 1 
374,31 Nm 1 364,867 om 2 
374,240 FeV 4 364,795 FeV 4 
374,204 Nm 11 
374,165 om 8 364,739 om 3 

364,477 Na VI 3 
374,075 0111 10 364,292 FeV 3 
374,005 om 8 363,864 em 6 
374,000 eaV 4 363,790 em 5 
373,997 Ca VI 7 
373,911 Cl V 0 363 ,774 Na VI 2 

363,761 em 4 
373,805 om 8 363,525 Ca VI 2 
373,776 el V 3 363,021 KIV 3 
373,720 FeV 5 362,985 NIII 6 
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362,946 NIII 8 356,558 om 0 
362,881 NIII 8 356,534 Ne II 3 
362,833 NIII 7 356,436 Ne II 2 362,788 Ca VI 1 356,372 K VI 1 362,612 Ca VI 4 356,260 KIV 3 
362,456 Ne II 4 356,246 Ca V 5 
362,444 Na VI 4 356,131 Ne II 4 
362,154 KIV 3 355,946 Ne II 2 362,085 K IV 5 355,848 Ne II 1 361,838 Cu 15 355,800 K VI 1 
361 ,645 Ca VI 2 355,663 K VI 1 
361,427 Ne II 5 355,647 Ne II 3 
361,250 Na VI 8 355,469 K VI 1 361,234 Ca VI 2 355,469 om 5 361,220 Cu 25 355,450 Ne II 2 
361,114 Ca VI 4 355,425 Cu 20 
360,761 NaiV 6 355,333 om 5 
360,675 CIII 5 355,326 MgV 12 360,635 F IV 1 355,293 OIII 3 360,623 CIII 7 355,137 om 6 
360,618 Cu 30 355,133 K 2 
360,568 KIV 2 355,045 F IV 2 
360,367 Na V 8 
360,557 em 6 354,954 Ne II 4 
360,319 Na V 8 354,927 KV 6 

4 
354,927 KIV 6 

359,907 K IV 354,627 KV 0 
359,873 Cu 50 354,223 MgV 10 
359,730 K IV 6 
359,616 0111 1 354,139 KIV 2 
359,415 OIII 2 353,922 Ne II 2 
359,385 NeV 50 353,455 K 3 

353.421 FII 0 359,384 0111 7 353,325 K 3 359,223 om 8 
359,016 om 8 353,300 MgV 9 
359,865 Cu 90 353,206 Ne II 3 
358,740 CIII 4 353,094 MgV 14 
358,721 NeiV 200 353,031 Cu 15 
358,578 NIII 6 353,000 C III 3 
358,509 NIII 5 352,946 Ne II 4 358,472 NeV 50 352,915 Ca V 9 
358,469 NIII 5 352,750 KV 2 
358,401 Nm 3 352,463 KV 2 
358,356 NIII 5 352,237 Ne II 2 
358,327 Nm 5 
358,278 NIII 3 352,202 MgV 10 

352,058 N IV 4 
358,153 Ca VI 3 351,979 NIII 1 
357 ,973 Ca III 8 351 ,931 N IV 5 
357 ,955 NeV 40 351 ,089 MgV 12 
357 ,897 Cu 100 
357 ,831 NeiV 50 350,878 ArV 3 

350,703 om 8 
357 ,685 K VI 3 350,394 Ca VI 1 
357 ,645 K VI 3 350,330 em 2 
357 ,534 Ne II 5 350,164 K VI 2 
356,795 Ne II 5 
356,768 OIII 0 349,964 Cu 30 

349,961 om 1 
356,725 om 2 3~9.918 om 2 
356,625 om 1 3~9,825 om .3 
356,615 K VI 3 349,793 KV 3 
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349,504 KV 4 341 ,143 em 5 
349,494 ea VI 1 340,745 K IV 3 
349,155 MgVI 10 340,528 ea VI 8 348,927 ea VI 1 340,462 KIV 6 348,800 NIII 0 340,389 ea III 3 
348,690 NIII 0 340,286 eaiV 4 
348,650 ea VI 1 340,037 ea VI 4 
348,413 eu 15 339,940 ea VI 4 347 ,999 Kill 3 339,887 eu 30 347,967 ea VI 3 339,886 ArV 3 
347 ,854 eu 30 '339 ,800 eaiV 5 
347 ,854 em 3 339,773 em 1 
347 ,777 em 3 339,463 ea VI 6 347 ,431 ea VI 1 339,436 0 IV 0 347 ,334 ea VI 1 339 ,420 eu 15 
347 ,005 ea VI 4 339,330 0 IV 1 
346,688 0 IV 3 339,009 ArV 3 
346,372 OIV 4 338,929 eaiV 5 346,335 ea VI 2 338,828 eaiV 4 346,004 eu 60 338,426 ArV 2 
345,545 Kill 2 338,345 NIII 2 
345,405 Kill 2 338,314 eu 25 
345,368 eu 90 

Ar VIII 0 345,309 om 10 338,222 
345,201 N IV 3 338,161 K VI 3 

338,056 ea V 5 
345,197 KIII 2 337 .998 ArV 6 
345,130 eaiV 4 337 ;555 ArV 3 
345,107 N IV 3 
345,065 NIV 5 337 ,541 ea V 4 
345,023 N IV 3 337 ,257 Ar VIII 2 
344,958 eaiV 4 336,555 ea IV 15 
344,915 N IV 3 336,555 ArV 3 
344,635 Kill 4 336,554 ea V 4 
344,388 Fill 6 336,279 Cu 25 
344,270 Kill 4 335,919 Cu 25 
344,219 Ca III 2 335,470 Cu 15 
343,933 eaiV 5 335,374 CaiV 25 
343,931 Fill 4 335,344 Ca V 5 
343,892 FIII 7 335,175 K VI 3 343,640 ea V 4 335,050 N IV 11 
343,468 KIV 3 335,016 Cu 20 
343,438 CaiV 4 334,545 Ca V 6 
343,203 eaiV 6 334,204 eu 30 
342,805 K IV 2 
342,713 eu 80 334.135 ea V 3 

333,910 Na V 9 
342,703 KIV 2 333,857 Ca V 3 
342,447 eaiV 5 333,570 ea V 4 
342,432 eu 20 333,562 en 30 
342,410 K IV 3 
341 ,924 Kill 6 333,438 ea V 4 

333,057 eaiV 2 
341 ,924 FIII 7 332,893 en 100 
341 ,483 en 25 332,808 CaiV 3 
341 ,455 eaiV 4 332,550 Na V 8 
341 ,391 ov 0 
341 ,284 CaiV 4 332,531 CaiV 5 

332,327 Nm 3 
341 ,242 em 7 332,133 NIII 2 
341 ,183 eu 20 331 ,991 ea IV 5 
341,179 em 6 331 ,835 Cl IV 2 
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331 ,50 Ne II 2 324,56 Ne II 2 
331 ,442 CaiV 4 324,485 Cu 70 
331 ,416 Kill 1 324,477 CaV 5 331 ,168 KV 1 324,110 CaV 3 331,06 Ne II 1 323,936 Cl VI 20 
330,937 Ca V 6 323,816 Cu 60 
330,77 Ne II 3 323,671 NIII 4 
330,718 Na V 0 323,615 NIII 6 330,687 CIII 1 
330,684 Kill 5 323,488 NIII 5 

323,431 NIII 4 
330,637 CIII 1 323,356 Cl VI 15 
330,62 Ne II 2 323,310 MgiV 18 
330,20 Ne II 2 323,223 CaV 6 329,851 Cu 30 
329,805 Cu 30 323,175 N IV 7 

322,757 Ca V 5 
329,391 Ca IV 3 322,724 N IV 9 
329,307 KV 0 322,685 Fill 7 
329,298 Ca VI 3 322,650 Fill 8 329,116 CaiV 5 
329,053 Kill 2 322,617 Cu 15 

322,575 CIII 8 
329,047 Cu 100 322,570 N IV 8 
328,973 KV 2 322,503 N IV 7 
328,933 Kill 3 
328,845 Kill 2 322,166 Ca V 10 
328,831 Cu 20 321,609 Ca V 6 

321,593 CaiV 10 
328,742 0111 9 321,457 0 IV 1 
328,737 Cu 40 321 ,270 NIII 1 
328,577 CaiV 1 
328,536 Cu 25 321,161 NIII 2 
328,448 OIII 10 321 ,110 Ca VI 1 
328,412 Cu 50 321,071 NIII 1 
328,08 Ne II 2 320,999 MgiV 20 
327 ,806 Ca VI 4 320,979 om 12 

327 ,784 em 1 320,881 Cl IV 1 
327 ,63 Ne II 2 320,720 0111 2 
327 ,620 Cu 20 320,445 Ca VI 2 
327 ,605 Kill 1 320,392 He I 10 
327 ,519 0 IV 0 320,250 Cl IV 1 
327 ,383 Cu 15 320,192 FIV 1 327 ,376 KV 4 320,004 FIV 2 
327 ,33 Ne II 3 319,996 om 3 
327 ,320 0 IV 1 319,993 Cl IV 0 
327 ,25 Ne II 2 319,695 FIV 3 
327,176 CIII 4 
327,175 Ca VI 2 319,638 NaiV 10 

319,616 Cl IV 3 
327,112 CIII 4 319,513 Cl IV 1 
327 ,031 KV 2 319,266 CIII 3 
326,77 Ne II 3 318,969 KV 1 
326,575 Cu 20 
326,54 Ne II 5 318,750 Cl IV 1 

318,392 CaiV 4 
325,687 Cu 20 318,364 Fe VI 3 
325,570 CIII 1 318,093 CaiV 15 
325,282 Ca V 5 317,641 Na VI 6 
325,278 KIII 0 

317,319 325,161 Cl VI 25 Fe VI :1 
317,265 0111 1 

325,038 Cu 20 316,998 Fill 2 
325,020 Ca V 3 316,967 om :I 
324,607 Cu 50 316,947 Ca VI :I 
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316,823 Fill 3 308,534 Fe VI 4 
316,488 Fill 4 308,383 Fe VI 2 
316,389 Ca VI 0 308,306 om 2 316,115 Ca VI 3 308,264 Na V 10 315,748 Fill 6 308,187 Fe VI 2 
315,539 Fill 7 308,129 K 2 
315,537 KV 3 308,051 OIII 1 
315,506 Fe VI 3 308,007 Fe VI 3 315,221 Fill 8 307 ,884 Fe VI 0 315,181 KV 4 307 ,806 C IV 1 
315,053 N IV 8 307 ,800 Fe VI 3 
315,027 Fe VI 4 307,404 Fe VI 3 
314,877 NIII 6 307 ,375 Fe VI 4 314,850 NIII 9 307 ,248 AI VI 7 314,814 Fe VI 1 307,152 NaY 8 
314,715 NIII 8 307 ,013 Fe VI 2 
314,676 MgVI 4 306,922 Fe VI 5 
314,554 MgVI 3 306,882 0 IV 7 314,395 CIII 1 306,823 Fe VI 2 314,299 Fe VI 3 306,621 0 IV 8 
313,92 Ne III 1 306,620 K 2 
313,748 Na VI 5 306,460 Fe VI 1 
313,677 Ne III 3 

305,918 NIII 313,048 Ne III 4 1 
312,770 KV 5 305,879 om 4 

312,608 
305,837 Fe VI 1 

Na VI 3 305,836 om 8 
312,505 Cu 20 305,769 om 10 
312,455 C IV 14 
312,418 C IV 15 305,703 om 8 
312,311 MgV 10 305,656 om 9 
312,263 Fe VI 7 305,596 om 8 
312,241 Al VI 6 305,200 Fe VI 4 
311,921 Na VI 4 304,912 Nm 3 
311 ,726 0 IV 3 304,910 Ca IV 3 
311,702 Fe VI 7 304,874 NIII 4 
311,679 0 IV 6 304,818 NIII 4 
311,628 NIII 3 304,551 Fe VI 7 
311,539 NIII 2 304,330 CaiV 3 
311,490 0 IV 5 304,221 Fe VI 7 311,415 Fill 4 304,032 Nm 2 
311,243 KV 6 303,981 NIII 2 
311,236 Fe VI 2 303,891 NIII 2 
311,138 Fe VI 1 303,799 om !J 
310,908 Al VI 6 

303,783 310,807 Fe VI 0 He II 500 
303,693 om 7 

310,727 Cu 15 303,690 K 2 
310,601 Fe VI 4 303,621 0111 7 
310,380 Cu 20 303,558 Fe VI 4 
310,274 Fe VI 5 

303,515 310,171 CIII 7 Om 7 
303,468 CIII 1 

309,852 Al VI 6 303,460 om 7 
309,627 Fe VI 1 303,432 CIII 4 
309,596 AI VI 8 303,411 om 7 
308,993 Fe VI 3 

303,163 N IV 4 308,960 Fe VI 3 
303,123 N IV 6 

308,664 Fe VI 5 303,079 N IV 4 
308,560 AI VI 6 303,048 N IV 5 
308,559 Ne III 1 303,023 K VI 1 
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303,009 N IV 4 295,634 Fe VI 4 
302,657 K VI 2 295,619 OIII 5 
302,28 Na II 0 295,511 OIII 3 301,741 Ca III 4 
301,432 Na II 1 295,405 Fill 1 

295,365 Fill 2 
301,311 Na II 0 295,140 0 IV 1 
301,279 CIII 1 295,051 0 IV 1 
301 ,243 em 3 295,042 Fe VI 2 301 ,206 CIII 2 
301,139 Ca V 0 295,014 Fe VI 4 

294,960 Fe VI 4 
301 ,124 Ne III 4 294,853 0 IV 1 
300,997 Fe VI 2 294,850 Fe VI 4 
300,503 KV 6 294,836 KV 6 300,455 0111 3 
300,316 N IV 3 294,665 Fe VI 4 

294,650 0 IV 1 
300,252 KV 7 294,520 Fe VI 7 
300,151 Na II 1 294,390 NeiV 3 
299,850 0 IV 4 294,339 Fe VI 5 299,820 NIII 1 
299,803 Fe VI 1 294,265 Fe VI 7 

294,100 NeiV 3 
299,710 0 IV 2 294,052 ArVI 6 
299,670 NIII 0 294,040 Fe VI 0 
299,620 0 IV 2 
299,579 Fe VI 1 293,966 Fe VI 8 
299,495 0 IV 3 293,947 NeiV 1 

293,820 Fe VI 1 
299,315 CaiV 4 293,745 Fe VI 8 
299,275 0111 2 293,649 NeiV 5 
299,217 Cu 15 
298,901 Cu 20 293,488 Fe VI 4 
297 ,815 N IV 5 293,438 K VI 2 
297 ,768 N IV 3 293,429 NeiV 10 
297 ,712 N IV 3 293,384 Fe VI 4 
297 ,701 ArVII 6 293,332 K VI 3 
297,658 ArVII 4 293,292 Fe VI 4 
297,644 N IV 4 293,214 Fe VI 1 
297 ,621 ArVII 3 293,124 MgVI 4 
297,595 N IV 3 293,123 Ne IV 15 
297 ,568 Fe VI 8 293,050 K VI 2 
297,308 Fe VI 7 293,046 Fe VI 2 297,131 Fe VI 2 293,026 MgVI 2 
297 ,064 KV 5 293,925 Fe VI 5 
296,988 Fe VI 6 292,736 Fe VI 7 
296,958 Ca IV 6 292,597 Fe VI 4 
296,951 CIV 7 

4 296,857 CIV 6 292,595 NIII 
292,447 Nm 3 

296,808 Fe VI 5 292,343 Fe VI 1 
296,723 Fe VI 3 292,154 ArVI 5 
296,554 CaiV 5 292,038 Fe VI 2 
296,317 Fe VI 1 

Ca VI 1 296,270 om 1 291,976 
291 ,931 Fe VI 0 

296,169 KV 6 291,829 Fe VI 5 
296,012 om 4 291 ,800 Fe VI 5 
295,944 0111 3 291,632 Fe VI 2 
295,886 Fill 6 

Fe VI 5 295,874 OIV 2 291,473 
291,458 MgVI 2 

295,716 om 6 291,348 MgVI 3 
295,710 Fill 5 291,330 CIII 5 
295,657 0111 6 291,229 Fe VI 6 
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291 ,203 0 IV 1 283,770 Fe VI 5 
291,184 Fe VI 6 283,765 K IV 2 
291,054 0 IV 1 283,690 Ne III 5 291,020 Fe VI 5 283,579 N IV 12 290,947 Fill 5 283,470 N IV 11 
290,890 Fe VI 2 283,420 N IV 10 
290,848 FIII 6 283,206 Ne III 6 
290,737 Fe VI 4 283,178 Ne III 5 290,608 F IV 2 283,164 Ar VI 3 290,577 Fe VI 4 282,96 Na II 1 
290,499 Fe VI 2 282,827 Na II 0 
290,461 FIV 2 282,556 ArVI i 
290,440 FIV 3 282,50 Ne III 0 290,302 Fe VI 5 282,4.40 Cu 20 290,271 Fe VI 6 282,423 ArVIJ 6 
290,147 F IV 4 282,355 KV 3 
290,146 Fe VI 4 282,213 0 IV 1 
290,089 Fe Vt 4 282,213 NIII 2 290,038 Fe VI 4 282,093 NIII 1 289,933 0 IV 1 281,915 ArVI 4 
289,898 0 IV 2 281 ,81 Na II 1 
289,851 Fe Vl 4 281,744 Cu 40 
289,672 Fe VI 2 

281 ,492 289,590 0 IV 1 Cu 50 
289,520 Fe VI 4 281 ,433 ArVI 3 

281,397 AlV 14 
289,469 0 IV 2 281 ,390 CIII 2 
289,468 Fe VI 3 281,350 FIII 4 
289,302 Fe VI 4 
289,292 0 IV 3 281,207 Filii 3 
289,241 K VI 1 280,992 Ca V 8 
289,143 CIV 9 280,905 Fill 1 

280,522 CIII 2 289,112 Fe VI 5 280,483 om 1 289,048 CIV 3 
288,652 MgVI 0 280,412 0 III 1 
288,551 Fe VI 4 280,328 OIII 1 
288,267 F IV 1 280,265 om 3 
287 ,657 Ca V 3 280,234 OIII 1 
287 ,333 Fe VI 1 280,116 OIII 1 
287 ,327 Cl V 3 280,043 CIII 3 287 ,206 Ne:IV 10 280,030 om 2 
286,965 Ca V 9 280,010 FIII 6 
286,947 Ca V 5 279,937 OIV 11 
286,934 NeiV 15 279,834 F IV 3 
286,688 NeiV 15 

3 286,448 ov 6 279,787 om 
279,692 FIII 7 

286,127 Cl V 2 279,633 0 IV 10 
286,038 om 0 279,456 0 IV 2 
285,850 KV 2 278,699 AlV 16 
285,838 0 IV 7 
285,734 KV 1 278 ,471 Fe VI 3 

278,339 Fe VI 5 
285,714 0 IV 6 278,149 Fe VI 5 
285,563 N IV 5 278,128 Cu 20 
284,948 Ca V 5 277 ,951 Fe VI 3 
284,794 Ca V 2 
284,504 Fe VI 4 277 ,610 Fe VI 2 

277 ,569 Fe VI 6 
284,346 NIII 2 277 ,514 om 1 
284,296 NIII 1 277 ,394 KV 3 
283,894 Ne III 3 277 ,385 OIII 7 
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276,947 Fe VI 3 268,986 MgVI 10 
276,895 Fill 4 268,817 F IV 1 
276,786 Fill 5 268,785 FIV 4 276,581 MgV 16 268,773 eu 50 275,513 OIII 4 268,623 1\'a III 5 
275,366 OIII 3 268,583 ea V 2 
275,350 Al VI 6 268,451 OIII 1 
275,281 0 III 2 268,309 eu 60 275,10 Na II 0 
274,601 eu 15 267 ,952 NIII 1 

267 ,868 Na III 6 
274,552 K IV 3 267 ,851 NIII 0 
274,260 Fill 6 267,772 ea V 8 
274,051 em 2 267 ,709 1\'e III 2 273,99 Na II 0 267 ,642 Na III 8 273,546 KIV 1 267 ,562 eu 25 
273,417 eu 20 267 ,516 Ne III 3 
273,207 Fill 2 267 ,121 OIII 4 
273,065 KIV 2 267 ,059 Ne III 3 272,982 ea V 4 267 ,050 OIII 3 272,915 Fill 3 267 ,036 K 2 
272,758 Fill 3 267 ,030 OIII 7 
272,710 Fill 4 266,985 OIII 7 
272,441 Na III 0 
272,424 eu 15 266,967 OIV 5 
272,336 ea V 3 266,967 OIII 6 

272,311 0 IV 6 
266,938 K 2 
266,932 0 IV 6 

272,270 0 IV 6 266,893 Na III 5 
272,265 ea V 5 
272,174 0 IV 7 266,863 ea V 3 
272,125 0 IV 7 266,729 0 IV 0 

272,076 0 IV 6 266,690 0 IV 0 

271 ,989 0 IV 6 266,378 NV 9 

271 ,820 KIV 3 266,344 K 4 

271 ,611 om 0 266,197 NV 8 
271 ,523 om 1 266,061 eu 20 
271 ,443 eu 20 265,641 eu 50 
271 ,440 ea V 1 265,550 ov 4 
271 ,403 om 1 265,062 OIV 0 
271 ,141 ea V 4 264,948 NIII 2 271 ,014 em 1 264,837 !\'III 1 
271 ,01 Na II 0 264,480 om 6 
270,995 N IV 6 264,478 KV 2 
270,982 ov 0 264,414 eu 20 
270,740 eu 20 
270,675 Fm 4 264,339 KV 2 

264,338 om 5 
270,583 em 1 264,257 om 4 
270,570 ea V 2 264,029 eu 15 
270,494 ea V 3 263,903 om 0 
270,394 MgVI 12 
270,305 ea V 6 263,861 OIII 3 

263,819 KIV 2 
270,298 eu 30 263,818 om 5 
270,225 FIV 6 263,807 FIII 8 
269,98 Na II 0 263,768 om 3 
269,653 eu 20 
269,559 0 IV 1 263.760 eu 30 

263,728 OIII 4 
269,225 F IV 2 263,716 KIV 2 
269,076 F IV 3 263,692 OIII 3 
269,044 eu 40 262,938 eu 30 
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262,882 om 1 256,317 He I 150 
262,729 om 0 255,865 Fill 7 
262,627 C IV 4 255,772 Fill 6 
262,553 CIV 3 
262,442 Cu 20 255,725 Fill 5 

255,624 Fill 1 
262,289 om 0 255,417 Cu 35 
262,113 om 2 255,302 om 0 
261,806 Cu 20 255,252 0 IV 5 261 ,751 Fill 6 
261 ,716 Fill 7 255,214 Cu 45 

255,158 om 1 
261,606 Cu 30 255,044 om 0 
261,200 KII 1 254,772 Cu 70 
261 ,028 KII 1 254,595 FIV 1 261,027 om 4 254,510 Cu 50 
260,967 Cu 25 254,491 FIV 2 
260,782 Fill 1 254,193 Fill 3 
260,556 0 IV 9 254,162 Fill 4 
260,498 Fill 3 253,786 Cu 15 260,455 N IV 2 
260,446 Ca V 3 253,548 om 0 

253 ,4.65 Cu 15 
260,389 0 IV 10 253,106 K VI 1 
260,375 Fill 3 253,083 Cu 15 
260,332 Ar VIII 6 
260,313 Fill 4 253,082 0 IV 7 
260,253 Ar VIII 4 252,965 K VI 1 

260,245 
252,948 0 IV 6 

Cu 25 252,780 Cu 75 
259,978 Ca V 3 252,564 0 IV 6 
259,871 Cu 25 
259,856 Ca V 3 252,223 Cu 15 
259,609 K VI 2 251,947 Cu 20 
259,576 CaV 3 251 ,816 Ca VI 1 

259,558 Cu 20 251,726 Ne III 2 

259,542 CIV 7 251 ,670 Cu 20 
259,471 C IV 6 251,558 Ne III 2 
259,199 Cu 20 251,465 Ca VI 4 
258,927 Cu 80 251,371 Na III 6 
258,873 K VI 3 251,354 CaiV 3 
258,411 K VI 1 251 ,278 Cu 20 
258,265 Cu 45 251,148 0 IV 1 258,251 CaV 3 251 ,145 Ne III 2 
258,207 0 IV 3 251,114 0 IV 1 
258,116 OIV 2 251 ,026 FIV 10 
258,018 K VI 4 250,940 ArVII 7 
258,004 Cu 15 

8 257 ,976 Ca V 5 250,515 Na III 
250,400 Cu 30 

257 ,657 K VI 2 250,265 Ca VI 4 
257 .626 Cu 20 250,153 CaiV 3 
257 ,315 Cu 20 249,914 Ca VI 3 
256,898 Cu 40 
256,890 Fill 2 249,886 ArVII 5 

249,415 Cu 15 
256,831 K VI 3 249,408 CaiV 3 
256,673 Fill 1 249,384 ArVII 2 
256,525 Fill 1 249,365 0 IV 4 
256,506 0111 3 

1 256,460 OIII 3 249,228 F IV 
249,223 0 IV 3 

256,425 om 2 249,213 Cu 20 
256,365 Cu 30 249,125 Si VI 8 
256,360 Fill 5 248,744 cv 0 
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248,f\68 CV 0 241 ,815 om 1 
248,636 Ca III 4 241 ,583 Cu 15 
248,618 OIII 2 241,037 OIII 2 248,574 OIII 1 240,979 OIII 2 248,538 om 1 240,758 Kill 3 
248,459 ov 6 240,730 Fill 2 
248,426 Cu 50 240,721 Ca VI 6 
248,320 0111 1 240,550 Fill 1 248,004 NeiV 8 240,371 FIV 7 247 ,807 NeiV 8 240,275 FIV 7 
247,777 K VI 1 240,233 Fill 1 
247 ,742 Cu 25 240,146 FIV 7 
247,709 NV 7 240,079 FIV 9 247,708 K 3 240,079 OIV 1 247 ,564 NV 6 240,017 FIV 7 
247 ,561 K 2 239,935 OIV 0 
24.7,422 Ne IV 1.0 239,856 FIV 7 
247 ,415 CIV 2 239,693 N IV 1 247,357 CIV 1 239,618 N IV 4 247 ,205 N IV 10 239,592 OIV 3 
247 ,202 K 2 239,535 Ca VI 7 
247 ,080 OIII 1 239,296 Ca VI 0 
246,563 0 IV 4 
21!6 ,503 OIV 3 239,210 N IV 2 
246,465 0 IV 2 239,196 CIV 1 

239' 161 N IV 1 
246,265 om 3 239,010 Kill 2 
246,235 KV 1 238,573 0 IV 15 
246,001 Si VI 8 
245,860 Fill 1 238,361 0 IV 14 
245,830 C IV 5 238,250 CIV 3 
245,775 C IV 4 238,200 CIV 2 
245,720 OIV 1 238,099 F IV 1 
245,002 Fill 3 238,042 F IV 2 
244,907 C IV 10 238,012 F IV 3 
244,768 Fill 4 237 ,983 N IV 3 
244,698 Fill 2 237 ,955 F IV 4 
244,049 om 2 237 ,913 FIV 3 
243,922 FIV 4 237,903 N IV 2 
243,883 Cl VI 3 237 ,860 N IV 1 243,854 Cl VI 12 237 ,331 He II 35 
243,796 F IV 3 237 ,231 ClV 2 
243,760 AI VI 12 236,710 OIII 1 
243,736 F IV 2 236,435 Cl V 1 
243,364 Fill 1 
243,208 Cl VI 2 236,071 0 IV 1 

235,840 FV 1 
243,194 Cl VI 8 235,299 Cu 30 
243,027 He II 70 234,988 0 IV 3 
242,883 Cl VI 3 234,701 Ne IV 25 
242,631 Ca VI 5 
242,592 Ca VI 3 234,347 He II 20 

234,316 NeiV 25 
242,439 FV 2 234,258 Mg III 12 
242,384 Ca III 3 234,249 NIV 2 
242,324 FV 3 234,195 N IV 4 
242,265 Ca VI 3 
242,183 0 IV 0 234,124 N IV 3 

233,596 OIV 6 
242,140 0 IV 3 233,561 0 IV 8 
242,045 0 IV 2 233,530 CIV. 3 
241 ,879 OIII 1 233,526 FIV 4 
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233,521 0 IV 6 226,608 FV 2 
233,495 0 IV 7 226,341 FV 2 
233,457 0 IV 7 226,166 Fill 4 233,393 FIV 5 226,091 Fill ~ 233,297 FIV 2 226,051 Fill 2 
233,222 F IV 6 226,038 om 1 
233,159 F IV 2 225,628 Ca VI 7 
232,673 KV 1 225,497 Cu 25 232,584 He II 13 225,337 TiV 100 232,531 Ca VI 5 225,299 0 IV 5 
232,282 Ca VI 6 225,205 N IV 5 
231 ,823 OV 7 225,136 N IV 4 
231,730 Mg III 14 225,098 N IV 3 231 ,454 He II 8 223,841 0 IV 0 231 ,302 0 IV 7 223,728 0 IV 0 
231 ,240 0 IV 6 223,605 NeiV 25 
231,200 0 IV 6 223,497 F IV 1 
231,144 0 IV 4 223,456 F IV 2 231 ,101 OIV 6 223,394 F IV 3 231,100 Fill 3 223,241 NeiV 25 
231 ,070 0 IV 7 222,791 C IV 7 
231,031 0 IV 3 222,777 0 IV 4 
231 ,015 Fill 2 
230,875 Ar VIII 7 222,763 0 IV 5 
230,755 0 IV 2 222,600 Ne IV 40 

He II 5 
222,378 Cu 15 

230,686 222,235 OV 3 
230,682 0 IV 1 221 ,648 0 IV 4 
230,593 Na III 2 
230,495 Ca VI 5 221 ,515 0 IV 0 
230,43 CIV 2 220,946 ArVI 5 

230,139 He II 4 220,765 F IV 7 
230,117 Fill 5 220,352 OV 13 
230,040 0 IV 0 219,896 ArVI 3 
229,896 0 IV 0 218,766 NeiV 5 
229,868 Na III 3 218,643 NeiV 25 
229,736 He II 3 218,483 NeiV 20 
229,734 Ca VI 7 218,343 NeiV 15 
229,437 Ar VIII 5 218,184 NeiV 10 
229,431 Hell 2 218,131 NeiV 20 229,261 FIV 2 218,085 N IV 1 
228,988 OIII 0 217,830 NeiV 25 
228,898 TiV 75 217 ,777 NeiV 15 
228,893 om 0 217,743 Cu 20 
228,645 F IV 1 
228,628 Ca VI 7 217,640 NeiV 15 

217,337 NeiV 15 
228,27 CIV 1 217,227 N IV 1 
227 ,83 He 216,960 0 IV 0 
227 ,688 OV 5 216,454 Cu 25 
227 ,662 OV 4 
227 ,636 ov 5 216,120 Na III 1 

216,063 Cu 50 
227 ,549 ov 5 216,018 OV 8 
227 ,510 OV 7 215,843 NeiV 15 
227,468 OV 5 215,711 NeiV 3 
227 ,374 ov 5 
227,211 F IV 4 215,671 Na III 4 

215,611 Cu 50 
227 ,101 F IV 5 215,396 NeiV 3 
227 ,079 F IV 3 215,340 Na III 4 
226,944 FIV 6 215,245 OV 9 
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215,230 Na III 4 206,021 N IV 2 
215,104 ov 8 206,002 0 IV 1 
215,042 Na III 2 205,960 N IV 2 
215,034 ov 7 205,956 NaiV 4 214,868 Na III 4 205,862 K VI 2 
214,865 Fill 1 205.842 0 IV 0 
214,804 FIII 1 205 ;n8 FV 3 
214,596 Na III 2 205,772 K VI 2 
214,351 KV 2 205,610 Cu 30 214,290 0 IV 1 205,552 FV 4 
214,249 OIV 1 205,487 NaiV 6 
214,235 NaIll 4 205,278 Cu 60 
214,209 OIV 4 205,102 ov 3 
214,206 Cu 20 204,996 0 IV 0 214,155 0 IV 6 204,908 NeiV 5 
214,062 FIV 7 204,905 0 IV 0 
214,032 OIV 5 204,786 NeiV 15 
213,978 0 IV 4 204,725 Cu 40 
213,848 FIV 7 204,708 0 IV 0 213,121 KV 1 204,531 NeiV 25 
213,061 OIV 3 204,270 Ne IV 15 
212,974 OIV 3 204,056 Cu 15 
212,578 OIV 2 203,959 NaiV 2 
212,556 NeiV 150 
212,421 CIV 5 203,935 ov 6 

203,890 ov 8 
211,808 0 IV 0 203,890 KIII 3 
211,707 Cu 20 203,851 ov 6 
211,396 N IV 0 203,823 KIII 2 
211,109 Cu 50 
210,612 Cu 15 203,821 ov 7 

210,547 FIV 1 203,783 ov 6 
203,432 Cu 60 210,480 FIV 1 203,324 Na III 2 

210,217 Cu 15 203,282 Na III 2 
209,723 Ca 3 
209,648 Cu 30 203,152 FIV 1 
209,306 NV 1 203,057 C IV 2 

209,274 NV 2 203,050 Na III 3 
209,241 Cu 30 203,048 0 IV 5 
208,902 Cu 60 203,010 Cu 60 
208,899 NeiV 80 202,891 0 IV 4 
208,734 Ne IV 100 202,760 Na III 3 

208,549 F IV 2 202,720 Na III 3 

208,502 Cu 15 202,490 Na III 2 
208,485 NeiV 100 202,393 ov 7 

208,254 F IV 9 202,335 ov 5 

207,925 Cu 35 202,282 ov 5 
202,226 ov 5 

207,794 ov 10 202,191 ov 5 
207 ,733 Cu 15 202,184 Na III 4 
207,348 0 IV 4 
207,282 Cu 20 202,158 ov 5 

202,065 Cu 20 
207,239 OIV 7 201 ,862 Ti VI 5 
207 ,183 OIV 6 201 ,615 Cu 20 
206,842 Cu 35 201,465 F IV 4 
206,641 C IV 3 

201,329 Cu 15 206,594 FV 3 
201 ,313 Ti VI 5 

206,430 FV 2 201 ,222 FIV 6 
206,355 Cu 60 201,160 F IV 8 
206,155 NaiV 3 201,101 FIV 6 
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201,098 0 IV 1 194,900 Ti VI 7 
201,073 0 IV 1 194,840 F VI 1 
201,063 FIV 7 194,839 NeVI 2 201,022 0 IV 0 194,796 Cl III 2 201,011 F IV 6 194,623 NeiV 50 
200,995 0 IV 2 194,593 ov 8 
200,966 0 IV 1 194,477 NeiV 40 
200,915 0 IV 1 194,306 Na III 1 200,861 FV 1 
200,860 Ca V 3 194,276 NeiV 100 

194,166 Na III 0 
200,827 0 IV 1 194,108 FV 3 
200,68 CIV 1 194,032 Na III 1 
200,512 CaY 5 192,906 ov 14 200,341 K VI 1 
200,089 F IV 7 192,800 ov 13 

192,751 ov 12 
200,001 FIV 5 192,747 Ti VI 8 
199,934 FIV 5 192,705 Ti VI 1 
199,890 CaY 3 192,635 ArVII 7 199,849 FIV 5 
199,804 F IV 5 192,244 0 IV 3 

192,206 0 IV 5 
199,769 NaiV 6 192,169 0 IV 4 
199,761 F IV 5 192,139 0 IV 4 
199,759 Ti VI 6 
199,607 F IV 1 192,041 ArVII 5 
199,553 Ca V 6 i.91' 973 FV 4 

3 
191,892 FV 3 

199,282 Li II 191,801 Ca V 2 
199,086 F IV 3 191,759 ArVII 3 
1.99,04 C IV 1 
199,004 FIV 3 191 ,752 0 IV 3 
1.98,974 Ti VI 8 191,695 0 IV 2 
198,476 FV 1 191,640 0 IV 0 
198,031 ov 3 191,609 0 IV 2 
197,82 CIV 1 191 ,556 ov 2 
197,648 CaV 2 191,480 Ca V 2 
197,531 CaY 2 191,458 ov 1 
197,455 Ti VI 5 191,439 CaY 3 
197,230 N IV 3 191,397 ov 0 
197 ,108 FIV 2 191,000 NaiV 6 
197 ,007 N IV 1 190,839 FV 7 196,978 K VI 1 190,835 NaiV 8 
196,970 Ca V 5 190,645 NeiV 15 
196,968 F IV 1 190,571 FV 6 
196,954 N IV 0 190,565 NeiV 25 
1.96,870 FV 1 
196,713 FV 2 190,558 CaY 3 

190,457 CaY 5 
196,438 FIV 6 190,440 NaiV 10 
196,435 0 IV 0 190,363 Ca V 4 
196,390 FIV 5 190,250 NV 32 
196,351 FIV 4 

190,158 NV 196,348 0 IV 0 20 
190,126 NaiV 6 

196,009 0 IV 8 189,943 FV 2 
195,863 0 IV 7 189,346 Na III 1 
195,621 NeV 2 188,870 Na III 2 
195,553 NeV 3 

188,758 F IV 195,538 Na III 0 1 
188,656 FIV 2 

195,368 NeV 5 188,526 Mgiii 3 
195,227 Cliii 3 188,424 NeVI 3 
194,936 NeVI 2 188,190 0 IV 0 

872 



A. Symbol I A. Symbol I 

188,152 0 IV 2 182,205 ov 2 
187 ,916 F IV 1 182,148 Ti VI 5 
187 ,240 F IV 3 182,128 NaiV 6 187 ,194 Mg III 8 181 ,995 0 IV 4 187 ,105 F IV 2 181 ,876 OIV 3 
187 ,008 FV 4 181 ,758 Na IV 8 
186,982 0 IV 0 181 ,746 N IV 1 
186,968 FV 4 181 ,691 Ne IV 20 186,936 0 IV 2 
186,915 NeiV 15 181 ,655 F IV 2 

181,614 Ne IV 20 
186,879 FV 3 181 ,571 F IV 4 
186,872 0 IV 1 181,521 FIV 4 
186,842 FV 5 181 ,345 MgiV 8 186,788 FV 4 
186,787 NeiV 5 181,275 0 IV 5 

181 ,265 K VI 1 
186,715 FV 4 181 ,150 0 IV 4 
186,575 NeiV 150 180,796 MgiV 9 
186,558 F IV 1 180,719 ArVI 3 186,510 Mg III 9 180,617 MgiV 10 1,86,153 NV 62 180,481 0 IV 2 
186,069 NV 52 180,402 NeiV 15 
185,883 K VI 2 180,351 0 IV 1 
185,747 OV 9 
185,544 0 IV 1 180,254 Ar VIII 15 
185,540 Ca V 2 180,074 ArVI 2 

185,484 
180,070 MgiV 8 

FIV 3 179,943 F IV 2 
185,479 NeiV 20 179,827 FIV 1 
185,455 ov 2 
185,384 0 IV 0 179,400 Ar VIII 10 
185,288 CaV 1 178,805 FIV 1 

185,102 Ca V 2 178,724 FIV 1 

184,730 NeV 10 178,713 ov 2 

184,415 Ca V 1 178,670 FIV 3 

184,315 Ar VIII 5 178,612 FV 3 
184,280 Ca V 3 178,590 FV 4 
184,273 Ar VIII 3 178,540 F IV 1 
184,218 Na III 0 178,434 FV 5 
184,189 MgiV 0 178,126 FIV 1 
184' 117 0 VI 9 178,015 Lill 1 
184,104 Ti VI 4 177,971 FIV 2 
183,937 0 VI 8 177,808 0 IV 2 
183,915 MgiV 1 177,761 OIV 2 
183,747 Na III 0 177,698 0 IV 1 
183,575 Naill 0 
183,454 0 IV 1 177,659 0 IV 0 

177,598 0 IV 0 
183,439 MgiV 4 177 ,161 Ne IV 80 
183,395 0 IV 1 176,566 ArVII 10 
183,353 0 IV 0 176,367 F IV 4 
183,247 NeiV 12 
183,165 NeiV 15 1.76,007 NeiV 50 

174,920 NeiV 8 
183,139 0 IV 0 174,880 NeiV 10 
183,016 FV 3 174,698 FV 4 
182,979 FV 4 174,558 FV 3 
182,973 Mg III 2 
182,832 OIV 4 174,558 ov 2 

174,513 FV 3 
182,711 0 IV 3 174,490 FV 3 
182,282 NaiV 4 174,303 NeiV 3 
182,240 Mg III 3 174,220 0 IV 3 
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174,105 0 IV 2 168,042 ov 4 
174,008 NaiV 0 167 ,991 ov 8 
173,968 0 IV 0 167 ,921 NeiV 5 173,932 NeV 50 167 ,921 NeV 5 173,917 0 IV 2 167 ,858 FV 1 
173,851 0 IV 1 167 ,837 NeV 5 
173,803 0 IV 0 167 ,670 NeV 25 
173,145 F VI 1 167 ,610 NeV 3 173,082 0 VI 13 
173,020 FV 1 167 ,510 NaV 1 

167 ,483 NeV 15 
172,935 0 VI 12 167 ,145 OIV 0 
172,620 NeiV 80 166,947 NV 52 
172,525 Ne IV 50 166,881 NV 44 172,492 NeiV 40 
172,306 MgiV 7 166,499 F IV 2 

166,444 F IV 2 
172,163 ov 12 166,246 KIV 1 
171,896 Mg III 0 166,234 ov 5 
171,653 MgiV 8 166,177 FV 10 171,582 Li II 1 166,163 KIV 0 171,395 Mg III 4 166,152 ov 4 
171 ,302 FV 2 166,113 ov 3 
171,241 FV 1 165,983 FV 9 
171,212 NeVI 2 
171,191 0 IV 0 165,195 Mg III 0 
171,121 0 IV 2 164,986 ov 2 

164,954 Mg III 2 
171,114 NeVI 5 164,841 NaiV 4 
171 ,076 Na V 1 164,710 ov 4 
171,071 0 IV 2 
171,066 FIV 3 164,656 ov 6 
170,988 0 IV 0 164,628 ov 4 

170,940 0 IV 0 164,612 F IV 2 
164,578 ov 5 170,923 Na V 1 164,450 Ti V 6 170,802 Mg III 5 

170,631 Na V 1 164,384 Mg III 2 
170,227 K IV 1 164,294 NeV 8 
170,218 ov 5 164,178 OV 2 
170,187 F IV 2 164,159 Mg III 0 
169,839 F IV 3 164,145 NeV 10 
169,790 F IV 3 164,023 NeV 10 169,748 FIV 2 164,015 F VI 1 
169,746 Mg III 1 163,930 Na V 2 
169,661 F IV 2 163,840 NaiV 4 
169,610 F IV 1 163,616 Na V 3 
169,586 ov 0 

163,602 NeiV 169,502 F IV 2 2 
163,596 FV 2 

169,481 FIV 1 163,586 Mg III 0 
169,478 ov 0 163,562 Ne IV 12 
169,166 FIV 2 163,558 FV 5 
169,150 Mg III 1 

FV 4 168,741 Li II 163,501 
163,456 FV 3 

168,590 NV 12 163,187 NaiV 6 
168,544 NaiV 5 f63,140 Ti V 5 
168,517 NV 5 163,138 F VI 2 
168,450 F IV 2 

162,565 NV 48 168,409 NaiV 8 
162,494 ov 4 

168,101 NeiV 2 162,445 NaiV 8 
168,084 NaiV 10 162,270 FV 4 
168,077 ov 4 162,215 FV 3 

874 



A Symbol I A Symbol I 

162,172 FV 3 156,247 F VI 6 
162,121 FV 2 156,225 ov 3 
162,082 FV 3 156,158 ov 2 162,053 FV 3 156,126 ov 1 162,013 FV 2 155,832 NaiV 0 
161,686 Al IV 14 155,781 NaiV 1 
161,683 Mg III 0 155,693 NaiV 2 
161 ,477 F VI 1 155,622 NaiV 0 161 ,414 FVI 1 
161,341 F VI 1 155,515 NaiV 4 

155,445 NaiV 3 
161,308 F VI 3 155,354 Na IV 0 
161 ,257 F VI 1 155,248 NaiV 2 
161,174 F VI 1 155,090 NaiV 1 161,135 Mg III 0 154,506 F VI 3 160,804 MgiV 4 154,488 NeiV 5 
160,471 Ne IV 10 153,948 ov 3 
160,230 MgiV 6 153,880 F VI 4 
160,141 OIV 0 153,741 F VI 3 160,073 Al IV 16 153,683 NV 6 159,755 Mg III 0 153,678 FVI 2 
159,380 ov 4 153,624 NV 3 
159,343 ov 4 153,192 NV 28 
159,209 Mg III 0 

153,162 0 IV 0 159,175 Ar VIII 5 
158,933 NV 7 153,136 NV 18 

158,926 ov 152,591 MgV 0 
2 152,563 FV 2 

158,925 F IV 1 152,527 MgV 1 
158,923 Ar VIII 8 
158,867 NV 4 152,511 FV 4 
158,822 NeiV 15 152,391 FV 3 

158,813 ov 1 152,384 MgV 1 
158,646 Ne IV 15 152,355 0 IV 0 
158,606 0 IV 1 152,339 FV 2 
158,601 FIV 1 152,264 OIV 0 
158,553 0 IV 0 152,259 ArVII 3 
158,537 FV 4 152,231 NeiV 15 
158,530 Mg III 0 152,149 MgV 3 
158,105 Ne IV 2 152,019 MgV 0 
158,090 NV 36 151,876 ArVII 2 158,063 NeiV 5 151,817 NeiV 15 
158,030 NV 24 151' ,698 ArVII 1 
157,862 Ne IV 2 151,548 ov 6 
157,782 NaiV 3 151 ,481 ov 5 
157,781 Ne IV 3 

151 ,449 ov 4 157,626 Ne IV 5 
151,424 NeV 12 

157,599 NaiV 1 151,303 NaV 1 
157 ,515 FV 1 151,303 NaiV 1 
157,511 Na V 2 151,188 NaV 1 
157 ,433 K VI 1 

151,127 NaV 4 157 ,209 Na V 3 
151,048 NaiV 0 

157 ,090 NaiV 4 151,005 FIV 1 
157 ,036 Na V 2 150,977 F IV 1 
156,887 NaiV 3 150,968 Na V 2 
156,873 NeiV 3 

150,968 NaiV 2 156,780 NaiV 5 
150,931 Ne IV 1 

156,610 NeV 2 150,695 NaiV 2 
156,536 NaiV 8 150,647 NaiV 2 
156,480 Ne IV 5 1.50,545 NaiV 3 
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150,488 NV 5 146,297 NaiV 1 
150,429 NV 2 146,262 NeiV 2 
150,297 NaiV 4 146,083 MgV 6 150,171 NV 14 
150,124 0 VI 9 146,060 NaiV 3 

145,846 NaiV 0 
150,116 NV 7 145,742 NV 5 
150,088 0 VI 10 145,691 F VI 3 
149,621 Na VI 0 145,630 FVI 'l 149,589 NeiV 2 145,585 F VI 1 149,442 Na VI 0 145,547 FV 3 
149,333 Ar VIII 3 145,489 FVI 1 
149,078 ov 2 145,485 MgV 5 
149,034 OV 0 145,462 F VI 1 149,001 Na V 2 
148,942 NeiV 4 145,392 FV 2 

145,177 FV 1 
148,856 Na V 3 144,979 Na IV 0 
148,787 Ne V 3 144,978 NV 4 
148,787 NeiV 3 144,837 ov 1 148,725 Ar VIII 2 
148,660 NeiV 1 144,802 ov 1 

144,673 FV 1 
148,653 F VI 4 144,661 NaV 1 
148,642 NaV 4 144,637 FV 1 
148,387 NV 4 

144,546 NaV 2 148,328 NV 1 
148,168 NV 7 144,392 NV 3 

148,121 
144,330 NaV 2 

MgiV 2 144,288 NeiV 1 
148,116 NV 4 144,151 Ne IV 2 
148,108 FV 1 
148,002 FV 5 144,019 NelV 2 
147 ,946 FV 4 143,914 NV 2 

147,897 NaV 2 143,897 FV 1 

147,887 MgiV 1 143,520 NV 1 
147 ,746 MgiV 4 143,344 NeV 15 
147 ,632 MgiV 0 143,273 NeV 10 
147,535 MgiV 5 143,241 NV 1 
147 ,433 NV 24 143,219 NeV 5 
147 ,405 MgiV 5 142,981 NV 0 
147,321 MgiV 4 142,933 MgV 6· 
147,261 ov 3 142,929 Ne IV 3 147 ,252 MgiV 3 142,797 NV 0 
147 ,132 NeV 15 142,724 NeV 15 
147 ,052 MgiV 4 142,688 Na IV 0 
147 ,006 MgiV 4 142,661 NeV 4 
146,949 MgiV 4 

142,593 NeV 10 146,921 NV 3 
142,441 NeV 10 

146,836 MgiV 3 142,415 NaV () 

146,767 NV 6 142,363 NaiV 1 
146,718 FVI 2 142,232 NaV 2 
146,716 NV 3 

142,232 Na IV 2 146,676 FVI 4 
142,119 ov 0 

146,621 MgV 4 141 ,154 F VI 2 
146,613 FVI 3 141,040 Na VI () 

146,576 FVI 2 140,966 MgiV 4 
146,526 MgiV 4 

140,918 MgiV 146,464 MgV 5 2 
140,867 MgiV 4 

146,398 Na VI 0 140,833 Na VI 2 
146,397 NaiV 0 140,791 NeV 15 
146,345 OV 1 140,757 NeV 15 
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140,716 NeV 5 135,953 MgV 1 
140,564 MgiV 2 135,854 NaY 3 
140,523 MgiV 2 135,791 NaV 3 
140,475 MgiV 2 135,638 MgV 2 140,425 MgiV 2 135,523 ov 5 
140,414 FV 1 135,397 FVI 3 
140,364 NV 16 135,02 Lilli 
140,258 NaY 0 134,539 FV 5 
140,176 MgiV 4 134,532 Na VI 3 140,171 NaY 0 134,407 FV 4 
140,127 NeiV 3 134,272 NaY 2 
140,120 MgiV 4 134,183 NaY 0 
140,109 ov 0 134,135 Na VI 0 
140,045 ov 0 134,021 Na VI 1 139,995 MgiV 1 133,994 NV 7 
139,900 FVI 7 133,825 Na VI 2 
139,869 NaiV 0 133,662 FV 1 
139,800 FVI 6 133,521 ov 3 
139,758 F VI 5 133,395 ov 0 ,39,492 ov 0 133,388 NaY 4 
139,025 ov 5 ' 133 ,328 ov 0 
138,917 Na V 3 133,242 AIV 2 
138,812 NaV 2 133,208 FV 1 
138,693 MgiV 2 

133,202 MgiV 3 138,693 Na VI 2 
133,162 NaY 5 

138,630 NeVI 3 133,013 AIV 4 
138,628 Na 2 132,885 ov 0 
138,440 Ar VIII 5 132,851 ov 2 
138,397 NeVI 3 
138,394 MgiV 2 132,819 FV 2 
138,262 MgiV 3 132,815 ~'\,IV 3 

132,800 1 138,181 FV 1 132,740 NaiV 0 138,108 ov 4 132,699 FV 1 138,054 ov 3 
138,030 ov 2 132,630 AlV 10 
137,966 MgiV 1 132,623 MgV 3 
137 ,945 NaiV 0 132,511 FV 3 
137 ,926 Ar VIII 3 132,485 MgV 5 
137 ,880 MgV 6 132,484 FV 3 
137 ,814 MgVI 0 132,465 NaiV 0 
137 ,748 MgV 7 132,453 FV 2 
137 ,714 NaiV 0 132,383 NV 6 
137 ,589 Na VI 0 132,312 0 VI 2 
137,414 MgV 8 132,310 FV 1 
137 ,234 MgV 6 132,219 0 VI 1 

137,144 NaiV 0 132,211 NaiV 0 
132,171 MgV 6 137,062 NaiV 0 131,807 ov 1 136,902 FV 3 131,750 OV 1 136,854 NaiV 1 

136,748 NaiV 0 131,652 Al IV 3 
131,638 FV 0 

136,668 AIV 2 131 ,635 NaY 3 
136,645 Na IV 0 131 ,516 FV 0 
136,550 Na IV 1 131,441 AIV 20 
136,435 NaiV 0 

131,413 NaV 2 136,429 NV 8 
131,345 NaV 3 

136,215 NeV 2 131 ,254 NV 5 
136,128 MgV 0 131 ,003 AIV 20 
136,089 NeVI 4 130,848 AlV 20 
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130,723 Na V 1 126,065 AlV 15 
130,701 MgVI 0 125,899 NaV 2 
130,680 NaV 2 125,830 NeV 2 130,630 MgVI 1 125,811 MgiV 1 130,630 MgiV 1 125,600 MgVI 4 
130,431 NV 4 125,600 MgV 4 
130,413 AlV 20 125,525 AlV 15 
130,403 Al IV 11 125,461 NaV 3 130,350 MgiV 3 125,459 MgVI 3 130,294 MgVI 2 125,459 MgiV 0 
130,294 MgiV 2 125,428 NaV 3 
130,243 MgiV 1 125,383 Na VI 0 
130,118 MgiV 2 125,286 NaV 5 130,085 MgiV 2 125,216 Na V 4 129,969 MgiV 3 125,206 MgVI 3 
129,942 Na V 1 125,178 Na V 4 
129,872 0 VI 6 124,990 MgiV 2 
129,855 MgiV 4 124,870 MgiV 2 129,811 NV 3 
129,786 0 VI 5 124,850 Na VI 0 

124,759 MgiV 2 
129,710 MgiV 2 124,649 MgiV 3 
129,729 Al IV 12 124,598 ov 3 
129,464 NaiV 0 
129,337 NV 2 124,543 Al IV 6 
129,040 Na VI 2 124,538 MgiV 2 

129,034 
124,474 F VI 0 

NeV 5 124,414 MgiV 2 
128,954 NV 1 124,400 F VI 0 128,793 NeV 1 
128,662 NV 1 124,387 F VI 3 
128,500 0 VII 0 124,153 Na VI 4 
128,430 NV 0 124,059 Na VI 4 
128,412 0 VII 00 124,034 Al IV 8 
128,235 OV 0 123,970 Na VI 2 
128,229 NV 0 123,929 Na VI 5 128,112 Na 3 123,868 Na VI 3 
128,051 Na V 4 123,774 FV 1 
128,025 NaV 4 123,744 Na VI 4 
127 ,837 Na VI 4 123,712 NeV 3 
127,7 NeVIl 2 123,722 MgiV 0 127,473 NaV 4 123,665 FV 0 
127 ,444 Na V 4 123,590 MgVI 1 
127 ,036 Na V 0 123,588 MgiV 0 
126,985 Na V 0 123,500 MgiV 3 
126,923 F VI 5 

MgiV 126,920 Na V 0 123,377 1 
123,273 MgiV 2 

126,814 NaV 1 123,175 F VI 1 
126,779 Na V 0 123,134 Na VI 4 
126,677 MgV 0 123,091 F VI 0 
126,608 Na V 1 

123,051 FVI 126,557 Na V 2 0 
123,033 Ar VIII 1 

126,544 MgV 2 122,686 NeVI 10 
126,488 MgVI 1 122,624 Ar VIII 0 
126,458 Na V 0 122,520 NeVI 20 
126,450 MgVI 1 

NeV 126,368 Na V 0 122,520 20 
122,372 ov 0 

126,280 MgV 4 122,251 F VI 0 
126,210 Na V 1 122,200 F VI 2 
126,090 Na V 0 122,169 F VI 0 

.S78 



h Symbol I h Symbol I 

122,128 ov 0 115,399 MgV 4 
122,122 FVI 1 115,093 MgV 4 
122,034 MgV 4 115,013 MgV 6 122,018 Na VI 3 114,785 MgV 6 121,922 MgV 5 114,759 Al IV 0 
121,913 Na VI 3 114,738 NaV 1 
121,773 Na VI 4 114,725 MgVI 0 
121,644 MgV 6 114,700 NaV 1 121,290 MgVI 3 114,666 Na VI 4 121,263 Na V 0 114,624 MgVI 0 
121,140 NeVI 5 114,412 MgVI 0 
121,025 MgVI 5 114,329 Al IV 0 
121,004 Na VI 1 114,324 MgV 3 120,973 Na VI 2 
120,931 Na VI 3 

114,285 MgV 3 
114,226 MgV 3 

120,331 0 VII 00 114,199 MgV 3 
120,283 MgiV 1 114,059 MgV 4 
120,157 Ar VIII 1 114,029 MgV 2 120,116 FVI 1 
120,093 Ar VIII 2 113,990 MgV 3 

113,934 MgV 3 
120,032 FV 0 113,93 Lilli 
119,986 FV 0 113,870 NeVI 5 
119,684 Na VI 3 

113,840 FVI 119,447 MgV 4 0 
119,401 MgV 4 113,823 MgV 1 

113,756 AIVI 1 
119,204 Na VI 0 113,703 MgV 4 
118,984 AlV 6 113,623 Al VI 1 
118,968 Si V 20 
118,841 NeV 1 113,574 Na V 0 
118,810 MgV 5 113,518 MgV 1 

118,715 NeV 5 113,437 Al VI 3 

118,603 MgiV 1 113,414 MgV 2 

118,585 Na VI 0 113,314 Al VI 1 

118,500 AlV 10 113,217 MgV 2 
118,500 Na VI 0 113,189 MgVI 5 
118,083 MgV 5 113,125 Na VI 4 
117,990 Na V 4 112,950 Na VI 4 
117,876 NAV 0 112,448 Na VI 3 
117,860 Si V 20 112,347 NaV 0 117,699 Na VI 3 112,186 NaV 0 
117,609 Na VI 3 112,077 NaV 0 
117,527 MgVI 1 112,009 Na VI 3 
117,491 Na VI 4 112,009 Na V 3 
117,377 Al IV 0 

111,879 117,226 MgVI 3 Na V 0 
111,864 MgVI 4 

116,968 MfVI 5 111,793 Na VI 1 
116,920 A IV 5 111 ,780 Al IV 0 
116,7 NeVIl 5 111,746 MgVI 4 
116,459 Al IV 7 
116,419 0 VI 2 111 ,725 Na VI 1 

111,590 AliV 1 
116,347 OVI 1 111,552 MgVI 5 
116,094 FVI 0 111,552 NaV 0 
115,824 0 VI 4 111,512 NaV 1 
115,780 Na VI 0 

111,496 115,729 Na VI 2 MgV 2 
111,467 MgV 2 

115,537 MgV 4 111,419 MgV 2 
115,5 NeVIl 3 111,247 MfV 2 
115,4 NeVIl 3 Hi ,200 A IV 1 
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111 ,199 MgVI 4 107,711 AIV 6 
111 ,199 MgV 4 107 ,683 Na VI 5 
111,160 MgVI 3 107 ,661 MgV 2 111 ,142 NeVI 1 
111 ,091 MgV 3 107 ,620 AI VI 14 

107 ,608 Na VI 4 
111 ,031 MgV 3 107 ,553 Na VI 3 
110,939 MgV 2 107,535 Na VI 3 
110,921 Na V 0 107 ,288 Na VI 4 110,878 NaY 2 
110,859 MgV 4 107 ,227 Na VI 3 

107 ,158 Na VI 1 
110,824 0 VI 1 107 ,093 Na VI 3 
110,817 Na V 2 107 ,061 Na VI 3 
110,809 MgV 2 107 ,014 Na VI 2 110,750 Na VI 2 
110,410 NeVI 2 106,580 Na VI 0 

106,490 NaY 1 
110,220 0 VI 0 106,453 Mg 2 
110,148 0 VI 0 106,399 Na V 1 
110,121 MgV 0 106,302 Na V 1 110,085 Na 2 
110,029 MgV 1 106,278 Na V 1 

106,2 NeVIl 7 
109,974 AI VI 4 106,125 Na VI 4 
109,896 Na VI 5 106,1 NeVIl 7 
109,843 AI VI 12 
109,812 MgV 2 106,077 Na VI 3 
109,763 Na VI 0 106,040 Na VI 3 

109,514 AI VI 20 105,502 MgVI 3 
105,49 Lilli 

109,284 AI VI 7 105,410 MgVI 2 
109,174 MgV 0 
109,040 F VI 1 105,066 Mg 5 
109,021 AIV 3 104,811 0 VI 2 
108,975 FVI 1 104,597 MgVI 5 
108,907 AI IV 0 104,519 MgVI 3 
108,851 AIV 1 104,495 AIV 8 
108,707 AlV 6 104,466 AI VI 8 
108,678 Na VI 0 104,447 AIV 10 
108,616 AlV 1 104,432 MgV 2 
108,555 Na VI 4 104,363 AIV 10 
108,535 AI IV 0 104,344 AI VI 16 
108,462 AIV 10 104,214 MgV 1 
108,446 AIV 3 104,182 MgV 1 
108,441 MgVI 0 104,180 AIV 14 
108,404 AIV 5 104,17 Lilli 
108,385 AIV 10 104,140 MgV 2 
108,338 MgVI 1 

104,121 AlV 12 108,315 AIV 4 
104,100 MgV 2 

108,148 MgVI 1 104,073 AIV 10 
108,114 MgVI 2 104,047 AI VI 20 
108,112 AIV 12 103,990 AlV 4 
108,057 AlV 12 

103,947 MgV 3 108,017 Na V 2 
103,940 Al VI 6 

108,015 MgVI 3 103,904 MgV 4 
108,01 Liiii 103,881 AlV 14 
108,004 AIV 5 103,805 AlV 10 
107 ,945 AlV 20 
107 ,934 Na VI 2 103,482 Na V 0 

103,40 Lilli 
107 ,934 NaY 2 103,333 MgV 0 
107,820 MgVI 4 103,210 Na VI 2 
107,742 Na VI 2 103,163 Si VI 2 
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103,1 Ne VIII 6 98,983 MgVI 4 
103,078 Na VI 1 98,983 MgV 1 
103,002 Na VI 0 98,872 MgV 1 102,906 Mg 3 98,805 MgV 2 102,9 Ne VIII 5 98,636 MgV 2 
102,86 Lilli 98,508 MgVI 3 
102,846 Si VI 1 98,444 MgV 1 
102,239 MgVI 5 98,406 MgV 1 102,189 MgVI 5 98,309 Na VI 0 102,079 MgV 2 98,271 MgV 2 
101,782 MgV 3 98,235 MgV t 
101 ,671 MgV 3 98,209 Si V 2 
101,556 MgVI 3 98,2 Ne VIII 9 101,508 MgVI 2 98,1 Ne VIII 9 101,160 Si VI 0 97 ,686 MgV 1 
101 ,027 Al VI 3 97 ,636 Na VI 0 
100,963 Si VI 1 97 ,606 MgV 2 
100,949 MgV 0 97 ,563 MgV 1 100,945 NaY 0 97 ,5 NeVIl 6 100,919 Al VI 4 97 ,439 MgV 2 
1.00,904 MgVI 4 97 ,391 MgV 1 
100,894 Al VI 4 97 ,278 MgVI 5 
100,851 Na V 0 
100,702 MgVI 5 97 ,251 MgVI 5 
100,640 Si VI 10 ~7 ,143 Si V 10 

96,973 MgVI 4 
100,639 Al VI 2 96,939 MgVI 4 
100,616 Al VI 12 96,903 MgVI 0 
100,597 Mg 2 
100,590 Na VI 1 96,857 MgVI 1 
100,545 Mg 2 96,797 MgVI 1 

100,519 Na VI 3 96,704 MgVI 2 

100,469 Na VI 2 96,673 Al VI 1 

99,966 Si VI 10 96,670 MgVI 2 

99,788 MgV 1 96,488 Si VI 10 
99,769 AlV 0,5 96,475 Na VI 3 
99,738 MgVI 3 96,467 MgVI 0 
99,713 MgVI 3 96,439 Si V 15 
99,680 Na VI 1 96,388 MgVI 1 
99,617 Na VI 1 96,307 Na VI 1 99,616 AlV 7 96,303 MgVI 2 
99,610 Mg 2 96,256 MgVI 2 
99,598 Si VI 10 96,240 MgVI 1 
99,544 AlV 2 96,196 Na VI 1 
99,500 Na VI 0 
99,460 Si VI 15 96,159 MgVI 1 

96,159 MgV 0 
99,427 AlV 4 96,150 AlV 1 
99,333 MgVI 4 96,124 Na VI 0 
99,290 AlV 10 96,085 MgVI 1 
99,279 MgVI 4 
99,203 F VI 0 96,085 l\hr v 1 

96,020 Si VI 10 
99,200 AlV 1 96,019 MgV 2 
99,105 F VI 0 95,965 MgV 1 
99,095 Si VI 10 95,933 Na VI 3 
99,067 MgV 2 
99,044 F VI 0 95,909 MgV 1 

95,835 AlV 2 
99,025 MgVI 2 95,803 MgVI 2 
99,025 MgV 2 95,803 MgV 2 
99,004 Na VI 0 95,720 Al 4 
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95,675 MgVI 3 89,649 MgVI 0 
95,637 MgVI 3 89,4 NeVIl 3 
95,592 MgV 0 
95,556 MgV 1 89,021 MgVI 0 
95,551 Na 2 88,952 MgVI 2 

95,483 MgVI 5 
88,827 MgVI 2 
88,817 AIV 1 

95,436 AI VI 2 88,688 AIV 0 
95,421 MgVI 4 
95,385 MgVI 4 88,688 AI VI 4 
95,319 Na VI 0 88,636 AIV 2 
95,263 Na VI 1 88,539 AI VI 8 
95,182 Na VI 1 88,539 AIV 8 
94,970 AI 3 88,469 AI VI 5 
94,827 Na VI 0 88,460 Na VI 1 
94,793 MgV 0 88,425 AIV 2 
94,208 Na VI 1 88,387 Na VI 0 
94,187 AIV 2 88,376 AI VI 15 
94,160 AIV 2 88,340 Na VI 1 
94,117 AIV 2,5 

88,325 AI VI 2 93,981 AIV 2 

AIV 6 
88,273 AI VI 15 

93,955 88,270 Na VI 3 
93,855. AIV 4 88,246 Na VI 2 
93,755 AIV 7 88,223 Na VI 1 
93,650 Mg 2 
93,493 MgVI 3 88,170 AI VI 20 
93,109 MgVI 1 88,143 Na VI 2 
93,109 MgV 1 88,1 Ne VIII 9 
92,970 AI VI 5 88,038 Na VI 1 
92,964. MgVI 1 88,016 Mg 2 
92,875 AI VI 10 

87 ,887 AIVI 5 
92,641 MgV 0 87 ,866 AI VI 7 
92,636 AI VI 4 87 ,802 AI VI 5 
92,626 AI VI 15 87 ,783 Ai VI 5 
92,588 MgV 0 87,655 AI VI 13 
92,428 MgV 0 
92,409 MgV 0 87 ,629 AI VI 2 
91,836 Na VI 0 87 ,592 AI VI 10 
91,798 Si VI 4 87,544 AI VI 7 
91,750 AIV 1 87 ,524 Na 2 
91 ,737 Na VI 0 87,406 MgVI 0 

91,475 Na VI 0 87 ,334 AI VI 8 
91,414 NaVI 0 87 ,279 AIV 1 
91 ,369 Si VI 4 87,211 Na VI 7 
91,332 AI VI 10 87 ,141 Na VI 1 
91,268 Na VI 1 87 ,020 AIV 2 

91,023 AI 10 86,807 MgVI 2 
90,982 AIV 1 86,440 Mg 2 90,914 AIV 4 86,417 Mg 2 90,897 MgVI 6 86,147 AI VI 4 90,858 AI VI 12 86,097 AI VI 3 
90,852 Si V 4 

86,020 AI VI 3 90,746 Na VI 0 
90,701 AIV 4 85,865 AIV 2 
90,646 AlV 2 85,817 AI VI 7 
90,630 AIV 5 85,804 AlV 7 

85,764 Al VI 8 
90,468 Na VI 3 
90,453 Si V 4 85,724 AI VI 6 
90,200 AI VI 20 85,662 AlV 1 
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85,622 AI VI 6 79,857 MgVI 4 
85,622 MgVI 3 79,830 MgVI 4 
85,577 MgVI 2 79,817 MgVI 2 85,576 Si V 6 78,938 AI 6 85,569 AI VI 4 78,903 Si V 1 
85,515 AI VI 20 78,611 Si V 1 
85,423 AI VI 2 78,508 AI 3 
85,175 Si V 10 78,459 AI VI 1,5 85,153 MgVI 0 78,239 MgVI 0 84,745 MgVI 2 78,178 AI VI 1 
84,082 Si VI 12 78,112 AI VI 2 
83,965 Si VI 0 77 ,945 AI VI 10 
83,802 Si VI 6 77 ,718 Si VI 6 83,729 Si VI 1 77,511 MgVI 1 83,684 Si VI 1 77 ,429 Si VI 10 
83,639 Si VI 3 77,405 MgVI 2 
83,639 Na VI 1 76,953 AI VI 1 
83,611 Si VI 8 

76,908 MgVI 83,560 MgVI 2 0 
83,526 Si VI 8 76,853 AI 4 

76,794 AI 4 
83,519 MgVI 3 76,697 AI VI 4 
83.403 MgVI 4 76,618 AI VI 4 
83,358 Si VI 8 
83,283 Si VI 1 75,890 MgVI 0 
83,258 Si VI 5 75,834 MgVI 2 
83,128 Si VI 15 75,666 Mg 3 

75,587 Si VI 1 83,006 Si VI 4 75,486 Si VI 1 82,853 MgVI 1 
82,475 MgVI 1 75,334 MgVI 1 
82,3 NeVIl 5 75,248 MgVI 1 
82,267 AI VI 1 75,193 Si VI 4 
82,238 MgVI 2 74,892 Al VI 2 
82.082 AI VI 1,5 74,813 AI VI 1 
81,738 AI VI 1 74,7 Ne VIII 4 
81,584 Na VI 1 74,656 AI VI 5 
81,543 Na VI 1 74,592 AI VI 3 
81,498 Na VI 2 74,574 MfVI 2 
81,113 Si V 2 74,504 A VI 1 
81,106 MgVI 3 74,461 MgVI 0 81,030 Si VI 7 74,444 AI VI 6 
80,930 MgVI 2 74.346 AI VI 1 
80,908 Si VI 8 74,319 MgVI 3 
80,821 Si VI 8 73.6 Ne VIII 8 
80,807 Si V 2 
80,770 AI VI 1,5 73,076 AI VI 2 

72,926 Al VI 2 
80,725 Si VI 10 72,896 Si VI 1 
80,724 MgVI 0 72,865 Al VI 1 
80,698 Si VI 10 72,810 AI YI 5 
80,645 Na VI 0 

AI 6 80,577 Si VI 12 72,674 
72,430 MgVI 1 

80,501 Si VI 10 71 ,718 Si VI 0 
80,491 Si VI 5 71,644 Si VI 0 
80,449 Si VI 10 71 ,561 Si VI 1 
80,395 Si VI 5 

71,534 80,345 Na VI 0 Si VI 1 
71,474 Si VI 1 

80,075 MgVI 2 71,384 Si VI 4 
R0,032 MgVI 2 71 ,366 Si VI 3 
79,880 Mg 2 71,340 Si VI 1 
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71,304 Si VI 0 40,270 cv 
71,273 Si VI 2 34,973 cv 
71,181 Si VI 5 33,734 C VI 
69,631 Al 4 33;426 CV 
69,448 Si VI 2 32,754 cv 
69,421 Si VI 1 32,400 cv 
69,236 Si VI 5 32,188 cv 
69,204 Si VI 1 32,064 cv 
69,165 Al 4 29,084 N VI 
68,223 Al VI 0 28,787 N VI 

68.167 Al VI 1 28,464 C VI 
67 ,3 Ne VIII 8 26,988 C VI 
66,796 Si VI 0 24,898 N VI 
66,772 Si VI 0 23,771 N VI 
65,9 Ne VIII 6 21,804 0 VII 

65,211 Si VI 0 21 ,602 0 VII 
65,004 Si VI 0 18,627 0 VII 
62,4 Ne VIII 3 17,768 0 VII 
60,7 Ne VIII 3 17,396 0 VII 
40,731 CV 17,200 0 VII 
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Auxiliary Tables 



FORBIDDEN LINES 

A, A I I I EH' eV I E 8 , eV I Transition J 

He I 

4920,35 21,22 23,74 2p tpo_4j1Fo 1-3 
4517,43 20,96 23,71 2p apo_4p apo 2-2, 1, 0 
4469,92 20,96 23,74 2p spo_4/ spo 2-4, 3, 2 
4045,16 20,96 24,03 2p apo_5p spo 2-2, 1, 0 
4025,49 20,96 24,04 2p spo_5/ ape 2-4, 3, 2 
4007,81 21,22 24,31 2p tpo_7p tpo 1-1 
3829,47 20,96 24,20 2p apo_6p apo 2-2, 1, 0 
3819,25 20,96 24,21 2p apo_6f ape 2-4, 3, 2 
3704,79 20,96 24,31 2p apo-7/ ape 2-4, 3, 2 
3634,10 20,96 24,37 2p apo-8/ apo 2-4, 3, 2 
3587 ,16 20,96 24,42 2p apo_9f ape 2-4, 3, 2 
601,404 5 0,00 20,61 1s21S-2s 1S 0-0 
591,412 20 0,00 20,96 1s2 1S-2p spo 0-1 
540,935 0,00 22,92 1s21S-3s 1S 0-0 
538,896 0,00 23,01 1s2 1S-3p apo 0-1 
537,33 0,00 23,07 1s21S-3d 1D 0-2 
523,724 0,00 23,67 1s21S-4s 1S 0-0 
516,359 0,00 24,01 1s21S-5s 1S 0-0 

Li I 

6240,4 2 1,85 3,83 2p 2po_3p 2po 3J2, 1J2-3f2. lf2 
4636,0 1 1,85 4,52 2p 2po-4p 2po 3/2, 1J2-3/2, lj2 
4148,4 1,85 4,84 2p 2po_5p 2po s/2, lf2-s/2, lfz 
3921,6 1,85 5,01 2p 2po-6p 2po 3J2. 1J2-3/2, lf2 
3195,6 3 0,00 3,88 2s 2S-3d 2D 1J2-3/2 
2732,3 2 0,00 4,54 2s 2S-4d 2D 1J2-3J2 
2557,4 0,00 4,85 2s 2S-5d 2D 1J2-3/2 

C I 

9849,5 0,005 1,26 2p2 aP-2p2 lD 2-2 
9823,4 0,002 1,26 2p2 sP-2p2 lD 1-2 
9808,9 0,00 1,26 2p2 sP-2p2 lfl 0-2 
8727,4 1,26 2,68 2p2 1D-2p2 IS 2-0 
4627,3 0,005 2,68 2p2 3P-2p2 IS 2-0 
4621,5 0,002 2,68 2p2 3P-2p2 IS 1-0 

N I 

10404,1 2,38 3,57 2p3 2fl0-2p3 2po %-%. 1/2 10395,4 2,38 3,57 2pa 2Do-2ps zpo 3J2-3J2. 1J2 
5200,41 0,00 2,38 2p3 4So-2ps 2Do 3J2-% 
5197,94 0,00 2,38 2ps 'So-2pa zno 3/2-3/2 3466,4 0,00 3,57 2p3 4So-2p3 2po 3/2-3/2, 1/2 

Nil 

6583,37 0,02 1,90 2p2 sP-2p2 lfl 2-2 
6548,06 0,01 1,90 2p2 aP-2p2 lfl 1-2 6527,4 0,00 1,90 2p2 sP-2p2 lfl 0-2 
5754,57 1,90 4,05 2p2 1D-2p2 IS 2-0 
3070,8 0,02 4,05 2p2 3P-2p2 IS 2-0 
3063,0 0,01 4,05 2p2 3P-2p2 IS 1-0 

0 I 
6363,82 0,02 1,97 2p4 3P-2pHD 1-2 
6300,31 0,00 1,97 2p4 3P-2p41D 2-2 
5577,350 1,97 4,19 2p4 1D-2p4 IS 2-0 2972,3 0,02 4,19 2p4 3P-2p' 1S 1-0 
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)., A I I I EH,eV I E 8 , eV I Transition J 

on 
7330,19 3,33 5,02 2p3 2Do-2p3 2po 3/z-3/z, 1/z 
7319,92 3,32 5,02 2p3 2Do-2pa zpo 5/z-3/z, 1/z 
3728,80 0,00 3,32 2pa 4So-2pa 2Do 3/z-5/z 
3726,04 0,00 3,33 2p3 4So-2pa zno %-s/z 

om 
5006,86 0,04 2,51 2p2 aP-2p2 1D 2-2 
4958,93 0,01 2,51 2pz 3P-2p2 1D 1-2 
4931,0 0,00 2,51 2p2 sP-2p2 1D 0-2 
4363,19 2,50 5,35 2p2 1D-2p2 lS 2-0 

FII 

4869,3 0,04 2,59 2p4 3P-2p4 1D 1-2 
4789,5 0,00 2,59 2p4 3P-2p4 1D 2-2 
4157 ,5 2,59 5,59 2p4 1D-2p4 1S 2-0 

Fill 

5733,0 4,23 6,39 2p3 zno-2p3 zpo 3/z-3/z, 1/2 
5721,2 4,23 6,39 2p3 zno-2p3 zpo %-3/z, 1/2 

F IV 

4060,23 0,08 3,13 2p2 aP-2pz 1D 2-2 
3997,40 0,03 3,13 2pz aP-2pz 1D 1-2 
3532,2 3,13 6,64 2p2 1D-2pz 1S 2-0 

Ne I 

3899,723 2 16,85 20,02 3s' [1/z] 0 -3d P/z] 0 1-1 
3889,427 5 16,85 20,03 3s' P/z] 0-3d f31/z] 0 1-3 
3887,134 1 16,85 20,04 3s' [1/z] 0-3d [fl/z] 0 1-2 
3882,698 2 16,85 20,04 3s' [1/z] 0-3d [11/zr 1-2 
3769,654 5 16,85 20,14 3s' [1/z] 0 -3d' [21/z] 0 1-2 
3769,449 7 16,85 20,14 3s' P/z] 0-3d' [21/z] 0 1-3 
3768,047 5 16,85 20,14 3s' [1/z] 0-3d' [11/z] 0 1-2 
3765,819 5 16,85 20,14 3s' [1/z] 0-3d' [fl/z] 0 1-1 

Ne III 

3967,47 0,08 3,20 2p4 aP-2p4 1D 1-2 
3868,76 0,00 3,20 2p4 aP-2p4 1D 2-2 
3342,9 3,20 6,91 2p4 1D-2p4 1S 2-0 

Na I 

:)675 ,3 3 2,10 4,29 3p zpo_4j zpo %-%. 7/z 
5669,8 3 2,10 4,29 3p zpo_4j zpo 1/2-5/z, 7fz 
4977,6 1 2,10 4,59 3p zpo_5f zpo 3/z-5fz, 7 /z 
4973,4 1 2,10 4,59 3p zpo_5j zpo 1/z- 5/z, 7 /z 
4665,8 2,10 4,76 3p zpo_6f zpo 3/z-5/z, 7 /z 
4662,0 2,10 4,76 3p zpo_6f zpo 1/z-%, 7/z 

Na IV 

3445,9 0,14 3,86 2p4 sP-2p4 1D 1-2 
3319,3 0,00 3,86 2p4 3P-2p4 1D 2-2 

Na V 

4021,6 5,90 8,98 2p3 zno-2p3 zpo 3/z-1/z 
4017,5 5,90 8,98 2p3 2Do-2p3 zpo %-1/2 
4015,3 5,90 8,99 2p3 zno-2p3 zpo 3/z-3/z 
4011 ,2 5,90 8,99 2p3 zno-2p3 2p0 5/z-3/z 
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).,A I I I EH' eV I E 8 , eV I Transition J 

Si I 

10991,52 0,78 1,91 3p2 ID-3pa IS 2-0 
6589,74 0,03 1,91 3p2 aP-3p2 IS 2-0 
6526,85 0,01 1,91 3p2 aP-3p2 IS 1-0 

Cl II 
9125,8 0,09 1,44 3p4 aP-3p4 ID 1-2 
8579,5 0,00 1,44 3p4 aP-3p4ID 2-2 
6152,9 1,44 3,46 3p4 ID-3p4IS 2-0 
3675,0 0,09 3,46 3p4 aP-3pt IS 1-0 
3583,2 0,00 3,46 3p4 aP-3p4 IS 2-0 

Cl III 
8550,5 2,25 3,70 3p3 2flo-3p3 2po %-Ifz 
8501,8 2,24 3,70 3p3 2fl0-3p3 2pQ 3/z-Ifz 
8481,6 2,25 3,71 3p3 zno-3p3 zpo 6/z-3/z 
8433,7 2,24 3,71 3p3 zno-3p3 zpo 3/z-3/z 
5537,7 0,00 2,24 3p3 4SII-3p3 zno s;2_s/z 
5517,2 0,00 2,25 3pa 4So-3ps zno 3/z-6fz 
3353,4 0,00 3,70 3p3 4So-3p3 zpo 3/z-1/z 
3342,7 0,00 3,71 3p3 4So-3p3 zpo 3/z-3/z 

CIIV 
8046,1 0,17 1,71 3p2 sP-3p2 ID 2-2 
7530,9 0,06 1,71 3p2 sP-3p2 ID 1-2 
5322,2 1 ,71 4,04 3p2 ID-3p2 IS 2-0 
3203,3 0,17 4,04 3p2 3P-3p2 IS 2-0 
3118,3 0,06 4,04 3p2 3P-3p2 IS 1-0 

Ar I 
5533,20 1 11,62 13,62 4s [1Ifz] 0-3d P/z] 0 1-1 
5396,96 1 11,55 13,84 4s [1Ifz] 0-3d P/z] 0 2-0 
5353,46 20 11,55 13,86 4s [1Ifz] 0-3d P/z] 0 2-1 
5263,02 2 11,55 13,90 4s [1Ifz] 0-3d (11/z] 0 2-2 
5147,34 1 11,83 14,24 4s' [Ifz] 9-3d' [2Ifz] 0 1-3 
5098,97 20 11,55 13,98 4s [11/z] 0 -3d [3Ifz]0 2-4 
5081,19 1 11,62 14,06 4s [fl/z}0 -3d [21/z} 0 1-2 
5029,64 5 11,55 14,01 4s [fl/z} 0 -3d [31/z} 0 2-3 
5007 ,09 2 11. ,62 14,10 4s [11 /z] 0-3d [21/z] 0 1-3 
5006,84 2 11,83 14,30 4s' [Ifz} 0 -3d' [fl/z}0 1-1 
4976,87 1 11,72 14,21 4s' P/z}0 -3d' [21 /z} 0 0-2 
4936,50 1 11,72 14,23 4s' P/z}0 -3d' [2Ifz) 0 0-2 
4929,16 2 11,55 14,06 4s [fl/z) 0 -3d [21/z) 0 2-2 
4901,26 2 11,62 14,15 4s [fl/z) 0-3d [11/z] 0 1-1 
4859,44 5 11,55 14,10 4s [fl/z] 0-3d [21/z) 0 2-3 
4759,65 1 11,55 14,15 4s [ fl/z] 0 -3d [ 11 / 2 ] 0 2-1 
4748,23 5 11,62 14,23 4s [fl/z] 0-3d' [1Ifz} 0 1-2 
4744,47 2 11.62 14,24 4s [11/z] 0-3d' [2Ifz] 0 1-3 
4615,15 1 11,55 14,23 4s [11/z] 0 -3d' [11/z] 0 2-2 
4611 ,75 1 11,55 14,24 4s [11/zl- 3d' [21/zl 2-3 

Ar III 
7751,06 0,14 1,74 3p4 aP-3p4 1fl 1-2 
7135,80 0,00 1,74 3p4 3P-3p4 ID 2-2 
5191,82 1,74 4,12 3p41D-3p41S 2-0 
3109,0 0,14 4,12 3p4 3P-3p4 IS 2-0 
3005,1 0,00 4,12 3p4 sP-3p4 1S 1-0 

Ar IV 
7332,0 2,63 4,32 3p3 zno-3p3 zpo 6/z-1/2 
7262,76 2,61 4,32 3p3 2Do-3p3 2po Sfz-1/z 
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?.., A I I I EH; eV E 8 , eV Transition J 

7237 ,26 2,63 4,34 3ps 2Do-3ps 2po 5/z-% 
7170,62 2,61 4,34 3p3 2D0-3p3 2po 3/z-3/z 
4740,20 0,00 2,61 3p3 4So-3p3 2Do a;2_a;2 
4711,33 0,00 2,63 3pa 4So-3pa 2DQ 3/2-% 

Ar V 
7005,67 0,25 2,02 3p2 3P-3p2 lD 2-2 
6435,10 0,09 2,02 3p2 3P-3p2 lD 1-2 
4625,54 2,02 4,70 3p2 1D-3p2 tS 2-0 

KI 

4642,373 11 0,00 2,67 4s 2S-3d 2D 1/2-% 
4641,876 10 0,00 2,67 4s 2S-3d 2D 1/2-3/2 

K IV 

6794,8 0,21 2,03 3p4 sP-3p4 1D 1-2 
6101,83 0,00 2,03 3p4 sP-3p4 1D 2-2 
4510,9 2,03 4,78 3p4 1D-3p4 tS 2-0 

KV 

6446,5 3,00 4,93 3pa 2Do-3pa 2po 5/2-1/2 
6349,5 2,98 4,93 3ps 2Do-3ps 2po 3/z-1/2 
6316,6 3,00 4,97 3p3 2D0-3p3 2po 5f2-a;2 
6223,4 2,98 4,97 3p3 2D0-3p3 2po 3 /2-3/z 
4163,30 0,00 2,98 3p3 4So-3p3 2Do 3fz-3/2 
4122,63 0,00 3,00 3p3 4So-3p3 2Do a;2_o;2 

Ca I 

4916,18 0,00 2,52 4s21S-3d 3D 0-1 
4912,82 0,00 2,52 4s21S-3d 3D 0-2 
4575,46 0,00 2,71 4s21S-3d 1D 0-2 

Call 
7323,88 0,00 1,69 4s 2S-3d 2D 1/2-3/2 
7291,46 0,00 1 ,70 4s 2S-3d 2D 1/2-% 

Ca V 
6086,92 0,30 2,33 3p4 3P-3p4 tD 1-2 
5309,18 0,00 2,33 3p4 sP-3p4 1D 2-2 
3996,3 2,33 5,44 3p4 1D-3p4 tS 2-0 

Kr I 
5775,56 2 10,03 12,18 5s [fl/21°-4d [31/21° 1-3 
5643,04 1 9,91 12,11 5s [fl/21°-4d [fl/21° 2-2 
5608,37 3 9,91 12,12 5s [fl/21"-4d [31/z1° 2-4 
5476,58 2 9,91 12,18 5s [fl/21°-4d [31/21° 2-3 
5337,72 1 10,03 12,35 5s [fl/21°-4d [11/z1° 1-1 
5290,76 1 9,91 12,26 5s [fl/21°-4d [21/21° 2-2 
5232,06 2 9,91 12,28 5s [fl/21°-4d [21/21° 2-3 

Kr III 
9902,2 0,56 1,82 4p4 aP-4p4 1D 1-2 
6826,9 0,00 1,82 4p4 aP-4p4 1D 2-2 

Xe I 
6949,76 1 8,44 10,22 6s [fl/21°-5d [21/2]0 1-3 
6507,50 3 8,31 10,22 6s [11/2]0-5d [21/2)0 2-3 
4576,60 2 8,31 11,10 6s [fl/2]0-6d [21/2]0 2-3 
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A-. A I I EH, eV I EB, eV I Transition J 

Xe II 

94.87,5 4 0,00 1,31 5p5 2po_5p5 2po %-1/2 
4061,06 3 12,92 15,98 6s 2P0 -6d 4p> 1/2-% 
3978,98 2 15,02 18,14 6p 2S0-7s' 2D 1/2-5/2 
2631,25 2 11,27 15,98 5p6 2S-6p' 2po 1/2-512 

Xelll 
10206,5 1 0,00 1,21 5p4 3P-5p4 ap 2-1 
5846,3 6 0,00 2,12 5p4 3P-5p4 lD 2-2 

Cs I 

8053,35 100 1 ,81 3,35 5d 2D-5g 2G 5/2-9/2, 7j2 
7990,68 100 1,80 3,35 5d 2D-5g 2G 3/2-9/2, 7/2 
7270,70 15 1,81 3,51 5d 2D-6g 2G 5j2-%. 7j2 
7219,70 15 1,80 3,51 5d 2D-6g 2G 3f'11-%. 7j2 
6895,005 0,00 1,80 6s 2S-5d 2D 1/2-% 
6848,906 0.00 1 ,81 6s 2S-5d 2D 1/2-% 
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EDGES OF STABLE BANDS OF SOME MOLECULES 
(C2, 02, N2, Ot, Nt, CN, CO, CO+, NO, NO+, C02, CH, OH, OH+, 
NH, SiO, He2) 

1.., A I Molecule A., A Molecule 

10420 10 N2 5958,7 2 C2 
8911 ,6 10 N2 5906,0 8 N2 
8722,3 8 N2 5899,3 8 c2 
8541,8 6 N2 5861,0 6 co 
7852,5 3 c2 5858,2 9 CN 
7753,2 6 N2 5854 8 N2 
7626,2 7 N2 5826,4 9 02 
7593,7 10 02 5804,3 7 N2 
7503,9 7 N2 5755,2 7 N2 
7386,6 5 N2 5749,1 6 co 
7210,4 5 co 5733,0 9 He2 
7083,2 4 C2 5730,2 8 CN 
6927 ,6 2 CN 5670,5 6 co 
6867 ,2 8 02 5653,1 2 Nt 
6856,3 8 Ot 5647 ,6 6 co 
6804,0 8 co 5635,5 9 c2 
6792,5 2 CN 5631 ,9 9 Ot 
6788,6 6 N2 5621,7 6 co 
6704,8 8 N2 5610,2 10 co 
6685,7 7 co 5598,3 3 CN 
6631,6 9 CN 5585,5 8 c2 
6623,6 9 N2 5540.7 6 Cz 
6620,3 7 co 5515;6 2 Nz 
6544,8 10 N2 5501,9 4 c2 
6513,5 9 co 5499,9 6 co+ 
6478,7 10 CN 5478,5 2 N2 
6468,5 10 N2 5473,3 5 CN 
6464,6 10 co 5442,3 3 Nz 
6442,3 6 Cz 5434,9 3 Cz 
6433,1 10 co 5407 ,1 3 N2 
6418,7 9 ot 5372,8 3 Nz 
6399,0 10 co 5364 4 02 
6398,7 10 He2 5354,1 4 CN 
6394,7 9 N2 5351,3 5 co 
6368 10 02 5330,5 5 co 
6366,9 5 co 5307 ,2 5 co 
6332,2 9 CN 5295,7 8 Ot 
6322,9 7 N2 5239,3 3 CN 
6252,8 3 N2 5228,3 4 Nt 
6244,0 5 co 5198,2 10 co 
6238,7 7 co+ 5165,2 10 c2 
6191 ,7 6 CN 5148,8 5 Nt 
6191,2 4 Cz 5129,3 6 c2 
6189,4 7 co+ 5097 ,7 2 Cz 
6122,1 4 Cz 5072,1 5 co+ 
6105,2 5 co 5070,9 8 co 
6079,9 8 co 5060,1 5 Nz 
6069,7 7 Nz 5053,6 2 N2 
6059,7 3 Cz 5052,7 8 co 
6037 ,0 8 co 5039,7 ;) co+ 
6026,4 10 Ot 5031,7 8 co 
6013,6 7 N2 5030,8 2 Nz 
6010,5 8 co 4935,8 2 CN 
6004,9 3 Cz 4910,9 6 co+ 

4892,1 2 NO 5998,9 10 NO+ 4879,5 3 co+ 
5992,6 6 CN 4837 ,1 10 N2 
5980,7 8 co 4835,3 10 co 
5959,0 8 Nz 4832,6 2 CN 
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')..,, A. I Molecule ')..,, A. I Molecule 

4823,5 8 co 4171,2 5 Nz 
4814,7 1 Nz 4141 ,8 5 Nz 
4806,7 8 co 4137 ,6 6 C02 
4802 3 02 4124,8 7 co 
4787 ,3 8 co 4123,6 7 co 
4737 ,1 9 Cz 4115,8 9 Ot 
4723,5 1 Nz 4113,6 4 NO 
4715,2 8 c2 4102,3 9 C2 
4711,2 5 co+ 4095,4 10 Oz 
4709,2 4 Nt 4093 1 Cz 
4697 ,6 7 Cz 4082,4 9 Ot 
4684,8 4 c2 4068,1 6 Cz 
4683,4 5 co+ 4059,4 8 Nz 
4661,3 5 co 4041,8 3 Cz 
4651,8 3 Nt 4027 ,8 6 NO 
4649,7 5 N2 4025,3 3 CH 
4606,1 1 CN 4020,6 9 02 
4602,6 7 co 4019,7 9 co+ 
4599,7 4 Nt 4017,7 9 co+ 
4586,4 7 co 3999,6 9 co+ 
4574,3 2 N2 3998,4 9 Nz 
4574,0 5 NO 3997 ,3 9 co+ 
4569,2 7 co 3989,1 5 Hez 
4565,8 8 co+ 3984,6 1 CN 
4545,8 5 Hez 3973,5 9 co+ 
4539,4 8 co+ 3957 ,0 7 co+ 
4535,5 7 N2 3944,7 2 CN 
4514,8 1 CN 3943,0 8 N2 
4510,9 10 co 3940,3 5 N2 
4502,2 1 CN 3914,4 10 Nt 
4490,2 3 N2 3912,3 9 02 
4479,8 3 NO 3909,5 .3 CN 
4416,7 3 N2 3893,1 7 co 
4393,1 8 co 3893 5 OH+ 
4382,5 2 Cz 3889,2 5 Nz 
4380,3 7 co 3889,0 4 CH 
4372,0 8 02 3884,3 3 Nt 
4371 ,4 4 Cz 3883,4 10 CN 
4368,8 5 Cz 3871 ,4 9 CN 
4365,2 5 C2 3868,3 6 NO 
4355,0 3 N2 3861 ,9 8 CN 
4343,6 4 Nz 3859,5 9 Ot 
4315,0 3 CH 3857 ,9 4 Nt 
4312,5 10 CH 3854,7 6 CN 
4293,7 3 NO 3852,2 10 Cz 
4291 ,8 9 Oz 3840.6 10 02 
4288,2 3 NO 3830,5 9 Ot 
4278,1 10 Nt 3825,6 6 Cz 
4274,3 10 co+ 3804,9 10 Nz 
4272,0 10 co+ 3795,8 8 co+ 
4269,7 5 Nz 3788,5 10 NO 
4252,4 8 co+ 3777 ,8 8 co+ 
4248,9 5 co+ 3755,4 10 N2 
4236,5 9 Nt 3741 ,7 9 Oz 
4231 ,6 8 co+ 3724,9 8 co+ 
4216,0 9 CN 3711 ,2 9 co+ 
4214,2 7 02 3710,5 8 N2 
4212,9 8 co+ 3706,6 9 Ot 
4200,7 4 NO 3672,7 9 02 
4200,5 6 Nz 3665,0 5 He2 
4199,1 4 N;t 3647 ,2 4 NO 
4197 ,2 8 CN 3629,8 9 O;t 
4181 ,0 7 CN 3628,9 1 CN 
4172,7 9 Oz 3628 3 02 
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~.A Molecule ~.A I Molecule 

3612,4 1 Nt 3008,8 4 NO 
3607 ,3 8 Cz 2987 ,5 9 O;t 
3603,7 8 o;t 2984,2 2 co+ 
3603,0 5 Nz 2977 ,4 9 co 
3603,0 3 CN 2976,8 6 Nz 
3600,8 6 co+ 2970,0 8 Ot 
3592,9 7 Cz 2935,7 9 Nz 
3590,4 8 CN 2925 2 co 
3587 ,6 7 Cz 2919,8 9 O;t 
3585,9 7 CN 2903,9 1 Nz 
3584,2 6 co+ 2901 ,9 8 O;t 
3583,9 6 CN 2897 ,2 3 co+ 
3582,1 6 N;t 2890,3 8 Oz 
3576,9 10 Nz 2885,2 10 NO 
3572,4 10 NO 2875 2 OH 
3565 10 OH+ 2859,5 6 NO 
3562,2 8 C02 2858,1 4 co+ 
3536,7 8 N2 2839,7 10 Ot 
3517,7 9 Ot 2833,1 10 co 
3516,1 8 Oz 2823,7 9 O;t 
3511,7 7 co+ 2820,8 5 co+ 
3500,4 3 co+ 2819,8 1 Nz 
3494,2 8 Ot 2811,3 8 OH 
3493,3 6 co 2810,4 2 NO 
3428,1 4 OH 2802,6 4 NO 
3424,6 4 Nz 2799,7 9 co 
3421,2 9 O;t 2785,8 5 co+ 
3399,7 5 Cz 2780,5 7 SiO 
3398,1 5 Cz 2777 ,9 2 Nz 
3397 ,8 9 Ot 2776,7 8 01" 
3381,3 1 Nt 2763,3 2 NO 
3376,4 10 NO 2761,9 7 Ot 
3371,3 10 Nz 2760,6 9 N2 
3370 10 NH 2755,0 6 SiO 
3369,6 8 Oz 2752,9 6 co+ 
3360 9 NH 2750 1 co 
3348,0 3 He2 2747,6 9 NO 
3332 5 OH+ 2722,3 6 co+ 
3308,0 2 Nt 2722,2 9 NO 
3305,7 7 co 2711,3 3 co 
3298,7 2 Nt 2705,3 8 ot 
3253,4 5 NH 2680,0 5 NO 
3253 3 co 2672,4 7 co+ 
3242,1 6 co 2672,2 7 NO 
3232,5 7 Oz 2665,3 8 co 
3231,2 9 Ot 2660,5 5 Nz 
3210,8 9 Ot 2638,8 8 co+ 
3198,0 10 NO 2632,7 7 ot 
3197 .5 5 Nz 2630 2 co 
3159;3 9 Nz 2620,5 6 NO 
3143,4 1 CH 2608,5 3 OH 
3138 4 co 26()7 ,2 8 co+ 
3136,0 8 Nz 26()3,8 10 Nz 
3134,4 8 co 2602,1 6 NO 
~107 ,5 2 co+ 2596,9 4 co 
3103,9 6 Oz 2595,7 10 NO 
3079,9 5 co 2591 5 Oz 
3064,0 3 co+ 2587,5 10 NO 
3063,6 10 OH 2587 ,1. 5 SiO 
3043,6 9 Ot 2581,0 9 Ot 
3035,2 1 NH 2577 ,7 10 co+ 
3034,9 10 NO 2575,3 8 co 
3028 3 co 2563,8 5 SiO 
3023,0 2 co+ 2558,6 5 NO 
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A., A I Molecule A-. A I Molecule 

2557 ,3 1 NH 2352,5 6 co+ 
2553 7 02 2351 ,4 6 N2 
2553,3 6 co 2344,3 5 SiO 
2551 ,8 5 NO 2342,4 4 SiO 
2550,7 8 N2 2332,8 4 N2 
2550,3 7 co+ 2326,6 3 NO 
2545,5 8 Ot 2325 10 c2 
2532,8 7 Ot 2325,2 9 co+ 
2530,2 3 NH 2317,7 2 NO 
2518 9 02 2299,6 10 co+ 
2518 2 co 2298,9 6 SiO 
2510,9 6 co 2295,9 4 co 
2509,9 4 SiO 2269,4 5 NO 
2509,8 6 N2 2268,6 3 co+ 
2504,6 10 co+ 2261 ,7 9 co 
2491 4 co 2260,8 2 N2 
2489,9 5 co 2257 ,7 1 co 
2489 10 02 2255,9 5 SiO 
2488,3 6 02 2244,3 2 NO 
2487 ,8 7 NO 2238,3 9 co 
2486,8 10 SiO 2236,3 2 SiO 
2478,7 10 NO 2226,8 3 NO 
2474,2 10 co+ 2221 ,5 10 co 
2471 ,1 10 NO 2221 ,3 2 NO 
2465 9 02 2215,4 2 SiO 
2463,2 10 co 2214,5 5 co+ 
2461 ,6 9 N2 2196,8 10 co 
2459,0 4 SiO 2189,8 10 co+ 
2451 ,8 6 co 2173,0 9 co 
2448,0 10 N2 2156 3 NO 
2445,8 10 co+ 2143,9 6 N2 
2440 7 02 2141,2 4 NO 
2436,3 3 SiO 2137 ,8 6 CO'" 
2433,9 9 co 2125,9 9 N2 
2427 ,8 7 NO 2113 ,1 9 co 
2419,4 8 co+ 2112,4 8 co+ 
2413,8 8 SiO 2089,9 10 co 
2409,2 6 co 2067 ,6 10 co 
2392,6 3 ot 2062 3 NO 
2389,7 5 co 2059,6 6 co 
2388,8 6 co 2046,3 10 co 
2387 ,9 5 SiO 2041,2 10 N2 
2377 ,5 7 N2 2025,8 9 co 
2370,2 9 NO 2023,5 7 N2 
2365,7 6 SiO 2006,0 4 N2 
2364,5 4 SiO 
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MOLECULAR SPECTRUM OF HYDROGEN (H 2 ) 

"·A 
I 
I I "· A 

I "·A I 

8724,18 2 6940,421 4 6090,910 7 
8663,91 3 6875,272 3 6080,778 10 
8546,27 6 6840,886 3 6078,900 3 
8528,11 2 6806,438 4 6074,386 5 
8520,37 2 6794,083 3 6069,994 8 
8486,08 2 6756,262 3 6067,720 7 
8444,62 2 6696,755 3 6066,631 7 
8443,57 2 6622,590 4 6063,285 8 
8398,26 3 6572,044 3 6053,265 5 
8381,16 2 6567,047 1 6052,369 6 
8366,89 3 6561,736 1 6047,850 5 
8349,52 10 6561,064 2 6041,027 3 
8330,42 7 6559,131 1 6031,900 10 
8273,26 8 6554,036 4 6031,474 5 
8240,75 3 6527,355 3 6023,751 10 
8222,90 2 6517,695 3 6021,273 9 
8164,64 8 6441,502 3 6018,291 10 
8130,77 3 6437,822 3 6011,396 3 
8054,55 2 6433,490 3 6002,816 9 
7997,20 2 6429,314 3 5994,062 10 
7970,14 2 6428,113 10 5990,530 4 
7812,42 3 6399,475 10 5989,239 5 
7789,78 4 6380,110 4 5982,561 6 
7732,74 2 6372,209 5 5975,437 10 
7685,53 2 6362,483 6 5974,139 4 
7661,46 2 6340,574 7 5970,933 3 
7650,75 3 6332,486 5 5970,310 5 
7606,36 4 6329,814 5 5967,273 4 
7603,43 4 6327,063 10 5963,473 4 
7597,06 3 6320,379 3 5959,806 6 
7544,99 3 6303,485 5 5959,615 4 
7541,95 2 6299,420 10 5949,895 10 
7538,32 3 6285,388 10 5947,302 6 
7524,64 9 6277' 103 3 5941,977 3 
7506,95 3 6274,841 3 5938,620 10 
7459,45 4 6271,313 5 5936,027 4 
7449,14 4 6270,536 3 5932,295 3 
7396,07 2 6267,966 3 5931,368 10 
7395,04 3 6238,388 10 5924,830 9 
7374,87 3 6233,014 5 5920,799 4 
7350,70 4 6230,256 7 5920,489 5 
7350,00 4 6224,809 10 5918,078 5 
7328,12 4 6201,178 8 5916,506 5 
7309,56 5 6199,387 10 5916,056 5 
7295,42 3 6197' 113 5 5910,165 3 
7288,94 3 6182,989 10 5909,395 3 
7269,96 7 6176,234 3 5889,033 5 
7254,02 3 6174,888 3 5888,167 10 
7253,28 10 6174,089 6 5884,632 8 
7244,11 3 6169,637 7 5883,942 6 
7240,57 6 6167,736 4 5879,201 3 
7231,06 4 6161,605 8 5878,496 10 
7230,66 4 6155,628 5 5871,952 6 
7210,22 3 6151,470 4 5869,262 4 
7195,66 9 6146,192 3 5864,462 4 
7184,04 6 6135,395 10 5859,808 5 
7179,52 3 6135,145 3 5849,317 8 
7176,28 5 6134,313 5 5836,133 8 
7168,81 8 6127,242 6 5835,829 3 
7112,65 3 6121,787 10 5833,065 4 
7095,10 4 6098,218 9 5832,773 5 
7049,60 3 6095,956 10 5831,016 4 
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1..,A I 1..,A I 1.., A I 

5822,763 10 5597,636 10 5319,162 3 
5822,073 4 5591,420 4 5317,889 5 
5819,279 3 5590,094 3 5309,036 5 
5817,600 3 5579,591 3 5304,415 5 
5816,438 4 5578,712 3 5303,238 4 
5814,943 6 5573,920 6 5303,104 9 
5812,587 10 5564,506 4 5296,089 3 
5811,498 4 5561,741 3 5291,595 9 
5806,099 8 5555,102 3 5284,500 9 
5791,912 4 5552,525 8 5283,285 3 
5788,262 4 5544,771 3 5273,023 3 
5785,768 7 5543,496 7 5272,296 10 
5785,208 3 5543,112 4 5270,412 4 
5778,984 4 5537,466 10 5266,045 10 
5775,050 9 5537,288 3 5264,684 3 
5774,580 3 5535,980 5 5261,182 7 
5773,224 5 5534,054 3 5256,610 7 
5766,284 3 5527,346 3 5239,012 4 
5762,719 3 5523,965 3 5226,771 6 
5760,392 6 5520,881 3 5222,854 3 
5759,559 6 5518,472 8 5214,623 6 
5757,350 5 5507,853 3 5199,707 4 
5755,687 5 5506,341 4 5197,213 4 
5741,835 5 5505,522 10 5196,375 8 
5740,089 3 5499,581 9 5180,583 7 
5736,879 10 5495,964 8 5174,702 6 
5735,130 6 5481,083 10 5168,235 4 
5731,925 8 5474,856 5 5153,870 6 
5728,552 10 5471,577 3 5146,340 5 
5727,052 3 5465,192 4 5143,567 3 
5723,454 6 5462,990 4 5122,583 4 
5716,005 3 5459,598 8 5113,126 7 
5713,449 5 5456,983 6 5109,307 4 
5709,772 5 5455,316 4 5107,644 3 
5703,760 4 5438,777 3 5103,566 4 
5703,252 5 5434,822 10 5084,842 9 
5700,644 4 5430,871 3 5080,494 7 
5696,175 3 5425,887 8 5075,442 4 
5694,140 5 5425,200 4 5068,121 7 
5692,465 3 5419,893 10 5067,475 5 
5691,155 3 5417,797 6 5063,878 6 
5689,195 10 5410,219 3 5061,732 4 
5684,126 5 5409,692 4 5055,091 9 
5683,744 3 5408,789 6 5048,004 5 
5683,080 4 5405,328 5 5041,627 8 
5682,507 3 5404,746 3 5039,821 9 
5670,930 4 5401,053 8 5030,367 9 
5662,872 3 5398,970 4 5020,744 4 
5661,626 3 5392,285 6 5017,127 5 
5655,750 9 5391,144 3 5016,496 6 
5652,175 3 5388,166 10 5015,069 8 
5642,942 5 5386,195 3 5014,473 4 
5642,717 3 5385,508 5 5013,036 10 
5634,807 8 5378,391 5 5011,189 8 
5634,161 3 5372,445 3 5007,988 8 
5630,620 4 5371,896 4 5003,398 9 
5627,435 3 5365,902 7 4997,937 5 
5624,306 4 5355,912 7 4996,852 3 
5623,081 4 5344,792 4 4990,147 4 
5620,907 5 5343,166 4 4980,479 6 
5612,541 10 5340,820 4 4978,256 4 
5604,685 3 5336,581 5 4976,630 3 
5601,704 3 5334,264 6 4973,310 8 
5600,416 7 5326,775 4 4969,222 5 
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4966,909 6 4705,260 3 4543,692 5 
4956,792 5 4702,562 5 4539,162 5 
4955,763 6 4692,040 5 4537,731 4 
4952,585 3 4690,184 7 4534,627 6 
4949,536 3 4686,772 6 4534,157 7 
4942,546 3 4686,142 3 4533,128 4 
4939,603 4 4684,654 4 4533,087 5 
4939,162 5 4683,824 8 4531,193 3 
4935,242 3 4682,341 6 4529,079 5 
4934,241 10 4680,432 5 4527,183 3 
4933,515 4 4679,092 5 4524,139 7 
4932,263 7 4675,312 4 4521,488 3 
4928,795 8 4674,958 3 4521,417 3 
4928,637 9 4674,530 4 4519,959 3 
4928,365 4 4673,097 3 4519,122 3 
4925,233 3 4671,305 7 4517,428 3 
4924,018 3 4670,652 4 4515,562 3 
4919,127 5 4669,278 3 4514,313 3 
4908,782 5 4667,791 4 4513,828 3 
4908,063 3 4667,083 3 4511,690 4 
4906,336 4 4665,585 6 4510,904 5 
4891,269 4 4662,811 8 4505,631 6 
4878,128 3 4661,402 8 4501,960 6 
4875,964 6 4660,395 5 4498,523 4 
4874,289 4 4654;056 3 4498,108 10 
4873,010 8 4652,999 6 4497,577 3 
4869,451 4 4645,344 3 4497,101 3 
4867,029 3 4634,622 6 4493,688 5 
4866,311 1 4634,032 10 4490,451 9 
4863,643 1 4631,849 9 4487,813 4 
4861,738 3 4631,460 8 4486,084 8 
4860,806 0 4627,986 10 4478,987 3 
4860,108 2 4625,584 3 4477,071 5 
4858,754 3 4625,311 5 4474,261 6 
4856,553 9 4620,756 5 4471,961 3 
4849,303 9 4618,304 5 4467,145 8 
4842,385 3 4617,528 10 4460,965 10 
4838,242 6 4614,588 3 4458,859 3 
4832,792 5 4613,116 4 4458,732 3 
4831,563 3 4607,403 4 4457,030 3 
4824,568 4 4598,493 3 4456,851 4 
4822,943 8 4597,206 4 4456,665 3 
4817,514 3 4588,678 3 4453,141 3 
4813,601 7 4584,499 5 4452,767 3 
4801,993 2 4582,592 10 4450,816 5 
4797,050 4 4581,538 4 4449,913 6 
4793,913 5 4579,994 10 4447,932 6 
4789,418 5 4579,454 5 4447,553 9 
4780,957 5 4578,015 6 4445,246 7 
4777,454 6 4575,878 8 4444,213 3 
4770,610 3 4572,710 8 4438,206 3 
4763,844 9 4568,130 10 4423,248 3 
4756,948 5 4565,544 3 4420,304 4 
4743,383 5 4563,728 3 4419,494 4 
4742,780 6 4562,222 4 4417,342 5 
4742,109 3 4558,606 4 4414,994 3 
4740,985 5 4558,318 4 4414,218 4 
4724,820 4 4557,393 5 4412,253 8 
4723,032 10 4557,125 4 4410,618 3 
4721,542 3 4554,158 10 4400,830 3 
4719,043 10 4551,724 3 4400,745 4 
4713,930 6 4550,983 5 4390,900 4 
4711,067 3 4549,896 3 4389,084 3 
4709,536 10 4547,967 5 4379,403 4 
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4354,540 3 4097,433 3 3888,988 3 
4343,600 1 4095,533 3 3887,836 2 
4341,794 0 4087,755 9 3887,388 1 
4339,817 1 4085,243 3 3886,218 1 
4339,534 1 4082,383 5 3884,144 3 
4337,380 0 4078,843 7 3879,526 4 
4336,309 1 4074,100 4 3872,354 4 
4335,519 3 4072,961 3 3871,594 5 
4332,619 3 4071,235 4 3869,931 3 
4327,927 5 4069,631 10 3863,202 4 
4306,276 3 4066,877 9 3861,496 4 
4303,877 3 4065,617 3 3860,711 4 
4303,423 4 4063,631 4 3859,877 3 
4289,641 3 4062,457 8 3851,266 3 
4253,289 3 4059,254 3 3837,609 0 
4233,818 3 4048,451 4 3836,443 2 
4233,407 4 4043,567 5 3835,860 0 
4224,503 5 4035,567 4 3835,381 1 
4223,935 5 4031,757 3 3833,489 0 
4222,518 5 4028,333 8 3832,415 0 
4222,158 5 4027,377 3 3831,101 1 
4212,498 10 4026,605 3 3824,940 2 
4210,131 5 4024,734 4 3812,744 2 
4209,169 4 4018,899 3 3803,031 5 
4205,098 9 4005,943 4 3799,032 3 
4200,971 3 4005,492 5 3798,816 1 
4199,793 5 4002,770 4 3797,908 2 
4198,210 3 4002,074 4 3797,518 5 
4195,674 6 4000,840 3 3797,128 2 
4182,170 8 3998,254 7 3796,595 6 
4180,111 5 3993,848 3 3796,062 1 
4179,598 4 3993,255 5 3791,403 2 
4177,720 5 3991,145 8 3771,500 3 
4177' 125 10 3987,363 3 3751,879 2 
4175,165 6 3985,702 3 3732,108 2 
4171,308 10 3982,633 4 3722,093 2 
4165,195 3 3976,835 3 3702,112 3 
4163,605 3 3974,772 3 3684,313 5 
4161,941 5 3963,144 4 3681,963 2 
4159,302 5 3962,328 3 3674,398 7 
4156,861 4 3944,272 4 3673,621 3 
4156,623 4 3924,409 6 3665,907 3 
4133,995 :1 3902,620 3 3664,132 3 
4106,231 3 3890,700 1 3652,460 2 
4101,768 3889,299 1 3394,838 2 
4101,690 
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