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Abstract

This essay will take up theoretical studies of the Hydrogen atom and through this understand
the difference when the electron has relativistic action at first orbital and when it’s on rest at
Hydrogen surface. The differential between the constants alpha ao, beta fo and S1 will also be
estimated and through this explain the interaction with nature laws. This essay will also take
up the difference between the speeds of electric Emax, magnetic Bmax and speed omega Cq.
The electron speed c2 will play a final decision to find all new formulas to the speed of light.
The electrons behaviour in a polar trajectory path is of importance to both transport of energy
between lobes inside atoms, the distance between lobes and the speed the electron has at this
momentum. If find the delta time lambda takes up to surface, then we have find the length the
electron takes under its travel path between lobes and through this get light speed c at surface.

Max Karl Planck (1858-1947). M. Planck received 1919 the Nobel Prize in Physics for year
1918 "in recognition of the services he rendered to the advancement of physics by his
discovery of the energy quanta” [13]. He also proposed that light energy travels in discrete
packets called quanta. Before M. Planck’s work with blackbody radiation, light energy was
from classical ideas thought to be continuous, but this theory left many nature phenomena
unexplained. While working out the mathematic to the black body radiation he discovered the
energy quantum h (Wirkungsquantum) in the year 1900. These where later verified by other
scientist and it where the basis of an entirely new field of modern physics, known as quantum
mechanics, which could explain the atomic structure of matter in all the atoms and molecules.
The constant h takes the energy pro Js of one revolution or frequency Hz, and it’s the smallest
unbreakable energy of light quanta. M. Planck’s conclusion gives us the quantum hypothesis,
which stated a discontinuities and precision with the all nature processes. This conclusion has
developed through Nils Bohr modern quantum theory, which includes also the old classical
mechanics and old principles of electrodynamics. M. Planck was an honorary member of the
science academy (1922). Today Max Planck honors the institute of Modern Physics in Berlin.
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1. Introduction — Modern Quantum Mechanics

This essay will investigate the theory of the Hydrogen atom and through this find the speed of
light on the atoms surface. The buildings stones are the modern version of the kinetic energy
in quantum mechanics, where the kinetic energies are equal to mass and light speed in square.

Ey =%-m,-c -(%-1}:1/2-@ 63 -((ed +1)-1) Hint: my =m, (e +1)

1

This is the original kinetic energy of the electron and here is H. Loretz relation for relativistic
action, beta f1, changed to be in square. This statement is running through the whole essay of
Modern Quantum Mechanics. The electron have mass me at the first orbital ry in Hydrogen,
because circumstances under relativistic actions. The electron mass mo at surface include the
kinetic energy. The real kinetic energy the electron needs to travel between the lobes and up
to surface of the atom will be in this essay the key concept to find the speed of light ¢ and the
electron speed c> at first orbital in Hydrogen. This will be possibly through the discovery of
one new constant, namely the value of the beta 1 constant, which has the value at first orbital
ri, and /o at rest on surface ro. Through weighting of the constant value of beta f1, it gives the
exact value of alpha oo at surface. These make it possibly to find the electro speed co at the
atoms surface, without any other constant involved then alpha cw. One reference of spectra
line data in the Lyman series of Hydrogen are used, which make it possibly to find the space
between first orbital and Hydrogen surface and through this find the length of the first orbital.

. .h? 2 2 2
- wH || [ERY th'vz 'Sin(zj If: v2=6l/2/+al/2/+ali/
Uy m-A 2 ox* oy" oz

1
2 2 . 2
1. E =- " viiu = If: v :[4—”) and U =| &Y
87z°-m, A 7-U,
Py Oy Py mA°
2. +—+—+—=———(E-U)¥=0 If: E =E, E, =U and ¥ =y(x,y,2)-f (t)

ox* oy ot 2-n?

If put the operator into the Schrodinger wave equation, we get the new ¥ Hamiltonian wave.
This wave equation has one kinetic energy part and one potential part to A-lambda of interest.

Modern quantum mechanics have a great potential to application in business and life science.
The tropic of Magic Squares of order n = 4 and n = 5 have give a modern cubic 3D-structure
of 64-bit Magic Square and 125-bit Magic Square. The 64-bit Magic Square, where each row,
column and main diagonal have property to one magic constant corresponding to the formula:

* 2=(n:a.d):%-n-[2-a+d-(n3—1)]

where a is the start value of the key and d is the entire increasing of an arithmetic progression
series with integer between terms. The Genetic Code are the best example of nature process
that use Magic Squares when transcript DNA into RNA, where the Genetic Code govern the
protein synthesis. Probably will it be possibly in the future to mapping out the DNA-structure
of bacteria like Escherichia coli with the key into Magic Squares. In a fusion process will it
be absolute necessary to understand the fine structure of Hydrogen, and through the cubic 3D
125-bit Magic Square will it be possibly to find the Inertia of mass and length into the centre.
Modern quantum cryptographic who can guarantee the absolute security is other applications.
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1.1 Energy quanta of the electron

The kinetic energy of a particle with mass can be measured in terms of inertia, which is twice
the energy it has when the speed is one constant unit. If a particle like the electron is moving
around its own axis and at same time moving in circle of radius r, its motion can be described
in terms of its angular speed omega, measured in radians per unit time. In one frequency or
one revolution the particle travels a distance 27t in time 27/Q. Its speed Vo are then related to
its angular speed omega to the formula vo = 2. The second derivative of the wave will give:

1

vz.U

=2173071.114ms™

2
y ati:cz-V2~U:l = Vo =

D

2
;j —9.04561294.10' (m’l)z
SO ' CO : Roo

2
If. U =(25”j =2.3410685-10 s> and V? =[
This is probably the velocity vo to the amplitude of kinetic energy. When a rigid body particle
like the electron is rotating with angular speed omega about an axis, the body will occupies a
region R and has density 6 = d(x, y, z), then each mass element dm = J-dV to kinetic energies.

& E =% [[[ rrodv =%-1.0° [11]

| is the moment of inertia of a rotating electron body around an axis. The moment of inertia
is twice the kinetic energy of the electron body, when it’s rotating with angular speed omega.

AT =1-02 If: 1 sz r2sdv and Q? _do_d%

Newton second law of linear motion can describe the rational motion of torque, where the
acceleration corresponds to omega in square. If take torque into natural units of electron, then

1_ L =7.71897293-10%s™ Hint: w=rad-s™
t, 1.29550914-107's

o - do _ d®0 _7.7189729-10%s™

a\2
= —— =5.95825431-10" (s*)
dt, dt? 1.29550914-10's

Here the angular frequency ® and through this get the angular acceleration. Thus, the inertia:

“ 1 =m, -r’ =9.17034684-10 kg ~(2.81523349'1O’15m)2 =7.26799473-10 kg - m?

& T=1-Q°=7.26799473-10 *kg - m? ~5.95825431-1041(S’1)2 =4.3304561-10%)

Newton’s second law states that F :(%]-me “V, :% , Where p = me«p is the linear momentum

of a particle like the electron with mass od¥ under the influence of a force F (Coulombs law).

_ dp _ 1.99278158-10*

= 343515833 107 =8.18337604-10° N [11]
2 . '

The force F of motion is equal the rate of change of linear momentum of the electron particle.
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The quantities H =r, x(m,-v,) and T =r,xF are the angular momentum of the particle about
the origin and the torque T of the force F about the origin. The torque is equal Hartree energy.

_34 2
7o dH _ 1054534610 735 _ , 330456110 ) FF=m
dt, 243515827107 s r

The torque of the external forces is equal to the rate of change of the angular momentum of
the electron, the rational motion into classical mechanics, which gives the Hartree En energy.

& T =r,xF =5.29177209-10" -8.18337604-10"° = 4.3305609-10** J

If make the same procedure of torque, with atomic units into time t> and radius distance ri.

W= 1_ 1 — =4.10650927-10°s™* Hint: w=rad-s™
t, 2.4351583-10 s

o 4o _d0 _ 410650927 10°s
dt, dtf 2.43515827-10 s

=1.68634184-10% (s )Z

The angular frequency and through this get the angular acceleration in Hydrogen orbital %2 S.

o I =m,-r? =9.17034684-10 kg -(5.291772091-10’“m)2 = 2.56795864-10 % kg - m’
o T =1-Qf =2.56795864-10 % kg - m? .1.68634184.1033(51)2 =4.330561-1078 ]

The torque of Hydrogen system, which corresponds to the kinetic energy in Hydrogen, and its
moment of inertia x angular acceleration, the rational motion in old classical mechanics. The
torques T is here identical to both the electron in a natural unit and Hydrogen in atomic units.

1) H=rxp
H < 7=1.0545346-10*Js
2) H=Il-w

Angular momentum is equal linear momentum p = meVo X r1. The cross product, H (h —bar)
are the quanta of action and its vector is perpendicular to both the vector r1 and the linear
momentum p in a field of magnetic flux quantum. In 2) for a electron body with a fixed mass
me Or odV that is rotating about a axis, the angular momentum is expressed as the product of
the moment of inertia of the electron body and its angular velocity, where I is the moment of
inertia of the electron and o its angular speed omega, which gives the angular momentum w?.

S E =%-1-07 =2.16522805-10%) <<  E, :1/2-9.71:9.41 = H=1-0=1.0545346-10"*Js
T

5, = 41 . So= spin unit of angular momentum (a quanta) AP X AX > 41

T T

This is the energy quanta of the electron, and it’s the smallest possibly quanta of energy. Here
are s the smallest possibly product from delta linear momentum and the position vector of the
electron particle. This is stated from Werner Heisenberg (1901-1976), into the uncertainty
principles. The orbital angular momentum is here denoted so and it arises into the z-direction.
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1.2 Electric and magnetic fields

Figure 1.2 Emax speed ¢ Bmax omega ¢
o PR Orbital Fe field L, =1 9a G

Orbital Fg field u_, =iA

5 m, -c,-e
t=% _1530055.10"s
Q h2
rl =
i:%=1.05013~10’3A y m, -C, -
Ay =717 r= ;D
isc T -UO

To simplify the difficulties of the different speeds ¢ in Hydrogen it’s necessary to investigate.
The electromagnetic speed ¢ of Emax -the electro speed co, and Bmax -the magnetic speed ca.
In the diagram above, the blue area of Bmax, are equal the blue area in Emax, and the yellow
area of Emax are equal the yellow area in Bmax. But radius r1 of magnetic disc is different to
a smaller radius ro of electric disc. This makes the speeds to Emax vs. Bmax. That makes that
we have speed omega as velocity between the lobes, but calculation of energies is to speed co.

o F = go§ E-dA=q ~ Gauss” law for electricity [21]

The integral must be taken over the entire closed surface; there exist free charge g on surface.

SR, = i; B.dA=0 ~ Gauss” law for magnetism [21]

The integral states, that the magnetic flux through any closed surface must be zero. Through
statements, observation says that there can’t exist any source, sinks and magnetic monopoles.

SN F= § E.-ds=-— ddFtB =~ Faraday’s law of induction [21]

This implies that an electric field is produced by a changing magnetic field through induction.
S F.=q-E [23]
oo FB =(q .V0 x B [23]

This equation shows that the force fields of magnetic flux are perpendicular to the velocity vo
and into charge g. In the diagram above, the velocity vector are then going in the y-direction.

% F=F.+F,=q-(E+v,xB) [23]
Lorentz-force, when both vector of the magnetic and electric fields working together in wave.
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1.3 Energy of the electron
According to the early quantum statement from Albert Einstein (1879-1955), that energy is
equivalent to mass and the speed of light in square, we have the electron energy in Hydrogen.

Som, :(me +(m, -aé))-ﬂf =(m+m)-B = my=m,+m, =m, (a5 +1)

Here mo are the electron mass at Hydrogen surface and at rest (theoretically), me correspond
to the electron in relativistic action at first orbital in Hydrogen. Delta mass ma of energy that
needs to remove the electron, which is equivalent to the kinetic energy, or energy the electron
has at first orbital in the Hydrogen atom, the Hartree energy. If follow the statement from [7]:

m, m, +m
S et = mo-cg=c§.(me+mA):me~Cg~(1+a02)
CO C0
1. ¥, =m, -c; -(1- 47 ) = 4.33045609-10 " J
2. ¥, =m, - '{%—1j:4.33045609-10183 A¥, =2:R,-h-¢,
1
3. W, =m, ¢ (e +1)-1)=4.33045609-10 " J

Here are the three possibly equations from the electron mass it selves which gives the delta
kinetic energy, the energy the electron needs to travel between first orbital and atom surfaces.

[ (24
& rlz(rl"'(rl'aoz))'ﬂlz:(rl"'re)'ﬂlz = rO:r1+re:rl-(a§+l) And r0=47Z~(:PH and r1=47Z'~OR

00

Similar equation to the surface radius in Hydrogen, and here the surface are on the electrons
surface it selves. Where r1 is the radius of the first orbital, and re is the radius of the electrons.
If Avogadro’s constant has value Na = 6.02214179(30)*10% mol* [5]. Then Faradays constant:

~ NA, =96761.15243 C mol™ If: e=1.6067566-10""C
2, N . 2
= o NA_ =1303.930923 kJ mol* = IE= AV NA If: Aev =20

7 -U, -1000 1000 7 Uy

The electron lonization Energy IE has here nearly a constant value of energy to remove the
electron from the Hydrogen system. In Faraday constant you need to know the electron value.

s IE=R, - fAeV-0.00001=1303.930923 kJ mol* If: fA=11.88800381eV and R_ =10968459.83m™

This energy formula for the lonization Energy is true for every atom, like Hydrogen, Helium
and Argon. The factor constant f is from Hydrogen in electron volt, but is valid in every atom.

fAeV -e
C. =

¢ h-IP,

= 2.62842616-10°ms “ W, =2.R,-hc,-V If: v = [0'?\]1&& j

This is the speed c in the z- direction, the speed between the orbital the electron has in Atom.
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The kinetic and potential energy of the electron in Hydrogen has two main formulas, namely:

W E =28 -(%—1}:4.33045609-10183

7+ Ug 1

Ay =R, -h-c,-a =1.15190572-10 % ]

S E =m, - [% —1} = 4.33045609-10 % J

1

This is the kinetic energy of the m-electron when are in a relativistic action at the first orbital.

% Ep:

2:e ((1- 87 ) =4.33022575-10™J
7T U,
Ay =%-(E, —E,)=1.15190572-10*]

~ E,=m,-c;-(1- B7)=433022575-10"J

This is the potential energy of the m-electron when are at rest on the Hydrogen atoms surface.
According to the early quantum statement from Erwin Schrédinger (1887-1961), the electron
wave energy is equivalent to the kinetic energy of electrons in a particle formulated formula:

V2o 4z’ -E? _87r2 -m, Ay
h?.c? h?

EZ
= Ay = « — =1.15190572-10%
2-m,-C;

This is the classical kinetic energy formula of the electron [8]. In modern version it looks like

2

o WHAY =— ? V2 [4]
877 -m,
h? 4z -E} E? 1 , ([ 1 s .
=_ . Ay =——0K . o= 1=1]]- c2.(1-
\PHAW 8712 -m, h? ~C§ = v 2-m, .Cg 2 Me - Co ﬂlz (me Co ( A ))

2

S WHAY = - -V? =-1.15190572-10%J

872 -m

e

Here the Hamiltonian wave equation in a simple version, where the operator value is known.

E/ 2-e 4.e-A
KX \I’Ek:m Cg=2Akl//=ﬂ.u = Ekzzﬂ-—ulV
0 0

2 B, = 1S AV 4 3304560010 3
z-u,

Here the kinetic energy the electron has when circulation around at first orbital in Hydrogen.
The kinetic wave energy Ay is the relativistic change of the electrons potential energy, from

first orbital up to surface, when the electron are at surfaces, they usually have mass mo at rest.

# R, =IP, +%S = IP, +(R, -a?)=10967876 .34 + 583.5243 = 10968459 .84m*

The electron energy at first orbital starts at level /2S and there are energy to 1/A = IPy+ %S.

8



The natural unit n.u. of length in quantum mechanics is stated as the A. Compton length Ac.

h

SR = —3.85973756-10 °m [14]
c m,-c
m -c,-a’
L1 _Ar(_n N R, = 0% _10968450.83 m
Roo CZO2 me : CO 2 ' h

The formula of Rydberg’s constant in Hydrogen [4], and 4 has her probably with flow to do.

2, . 2
V/4 mp C, m, -G, - o

“ R, = = = W, =m, -c;-a =x°-m, -C, =4.33045609-10 7 J
2-h-c, 2-h
z%-m_ -s, R,-s 2-R,-h  2.¢.AeV
=20 T g 07778752.10 s = ¢ = =208
2h CZ T .mp V4 .mp
2'9'0{2 C(Z
-G =—; 0 _ —2.602090263-10°ms™ If: Aev =22
7 Uy -m, 7 -Uy

Here we have the time t3, which correspond to the time t it takes for the electron to wrap one
lap around the proton at first orbital, and the electron speed it selves with delta kinetic energy
on its surface is the electron speed cz. This electron speed ¢, has diff to the magnetic Bmax c.

sy == t2=0 < y=c,'t; = R=c,-t,=3.32491847-10""m Hint: R=27-1,

Here we have the distance of one wrap around the proton at first orbital, and the formula only
confirm the concept of both time ts it takes for the electron and the electron speed c: it selves.

O@Q@

This diagram illustrates the electromagnetic ¢-wave movement of spreading. The red line of
electric Emax —AB is caused a magnetic blue line c circle of Bmax through induction. These
blue lines will then rising up a new electric Emax — DE, which again through induction will
rise up blue f circles of magnetic Bmax of forces lines. These blue circles will then rising up
new electric Emax — GH. Through Maxwell theory of light movement, the wave has change
position from i to j with the speed omega cq. And we could see in the diagram above that the
speed isn’t Emax or Bmax, it’s the yellow vector. This is the travel technique inside the atom.

Figure 1.3
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1.4 The nature of light speed

James Clerk Maxwell (1831-1879). British professor in physics at Cambridge 1871-78. His
pioneer work was on the kinetic gas theory, and other essays were on the magnetic power
vector, the paper “Matter and motion”, and “Treatise on electricity and magnetism” from year
1873 are fundamental theory of today’s know how in electromagnetism. Maxwell equations;
are known in the way electric and/or magnetic fields are produced in three-spaces by the
presence of charges and current magnetic field. In general, the properties and behavior of
light propagating in free vacuum space is described by James Maxwell’s four main equations.

~ divE = 9 [11]
&g

Implies that the circulation of an electric field around a very small disc of simple closed curve
correspond to change in the magnetic flux quantum to variable  that correspond to a charges.

~ divB=0 [11]

Implies the fact that there are no known magnetic monopoles, that’s is no sources or sinks in
the interior of the domain and the field lines must of B be closed curves, and that at all points.

oB
CurIE:_ﬂOE [11]

Implies that the electric field could, if and only if, oscillate if the magnetic field is constant in
time. That means that the domain has magnetic flux and the minus sign indicates circulation.
Must discussion of the four mean equation of the electromagnetic light theory from Maxwell
IS next equation, because he says that magnetic fields produced by changing of electric fields.

oE
~curlB=1J +¢, o [11]

Implies that the vector to pathway direction is dependent on time t and J stands for current,
but could also stand for the normal N -radius. J. Maxwell’s equations govern the way electric
and magnetic fields are produced in 3-spaces by the presence of electric charges and current.
The quantization of an electric field can also be described by Coulomb’s Law with a point
charge g2 on surface at position r, to generate electric fields. If r are first radius and s surface.

‘{/(r):_ q2 L
4rr-gy |r—

Hint: r, =|r —|

Where & is the permittivity of free space and 47 stands for the flux of inverse square laws
fields through a closed surface S. The distance between rand surface scorrespond to re.

u, -e°
= ¥(r)=m,-c; Hint: r, =470r-m

e e

e 1
r

‘P(r):_47r-g
0

“ W(r)=8.13992401-10 ]

Here it’s shown that Coulomb’s Law gives the mass energy corresponding to ¥(r)and
that without the electron mass it selves are involved. The electron radius correspond re.
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Let us now proof the flux of inverse square law fields through an closed surface S. Imagine a
domain with a cavity of 0D =S — S, where So is a spherical domain inside the main domain.

Figure 1.4:1

Domain D

Figure to theorem and proof ® = 4n

For every closed surface S is flux 4=, that include the origin in its interior. We let D be the
domain inside S and outside of small sphere So with centre 0. We take the outward N normal
on an orbital So. Then the oriented boundary of the domain D is the derivative of 6D =S - S

Proof: By Stokes divergence theorem:

”Boda—gBoda:!!Boda:J.JD.J.(divB)dV

S

But if compute divB, then if: p <aand p® = x* + y* + z*, hence: pp, =X, pp, =y, pp, =2

3 2 3 2 3 2
diVB:a[XJ+a[yJ+ 8( z ]: P~ —3px P —-3py +P —3pz° _

3 3 5 6 6 6

ax\p®) oylp P p p p
divB=3p3"3p(X2+y2”2):3'03‘3'03:ﬂzo divB =0
pG pG p6

It follows: H Bedo = ” Bedo =4r and the flux is constant independent of S.
S S,

Thus: J Bedo =4rx and let us now compute the flux.

p=a
®=[[Bedo, B=1x, p=|X

s p
These force fields obey the inverse square laws. Suppose S is in the sphere p = a.

H : 1 ° o':i . Gzi 10
ence: 1) jse d a3jijd () [10]

2) V=[[-3natdo [10]

(2in1)  LetS be a closed surface in R® that surrounds So, take the normal N outward. Then

dxdydz + dydzdx + dzdxdy
q):J;'[ (x2+y2+22)3/4 =

This proof says there exist a flow of 4 inside the atom, and it’s between orbital and surface.
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One of the four mean equations of the electromagnetic light theory from Maxwell is possibly
to proof. The derivative gives the polar light speed to 27, but if compute this speed it gives
the light speed. The electric field could only oscillate if magnetic field is constant in time.

< curlgE =-u, a—B SD= _[ BdA
ot

Let us now proof the flux of polar inverse square laws through a closed surface of a cylinder
sphere. Imagine a domain D of a surface of simple closed curves of a cylinder sphere with a
cavity of oD =s+1, where 1 and -1 are cylindrical domain on the surface &.The flow of flux:

Proof: ”g ds [12]

5

-

27 V20wl
B=xy“i+x°y j+yKk
& —>the surface of cylinder sphere x> +y> =1 and z=+1

By Stokes divergence theorem:

[[B-ds=]f div(%jdv:jij[yuxno]dv [12]

2 D

Figure 1.4:2

X
Figure to theorem and proof ® =7

Now switch from rectangular to polar coordinate. Then: x* +y* =r? and dv=rdr-dé-dz

2z 1 1 2 1 4
The flow of omega: cD:jde-jrdr~jr2dz:2.jde-jr?’dr:z.z;r.(%j.r =
0 0 -1 0 0

0

But if compute Maxwell’s electromagnetic equation of curl E, then 27 will convert as follow

. 2.
~ curlg =-u, 6_B:_uo ®-7z =27 = C =— %
ot t, 7" U

Here the derivative of the magnetic field is the magnetic flux quantum and time t is in natural
units. The speed is going on the surface ¢ of sphere, and the flux inside of the cylinder sphere.
This proof says that there exists a charge g on cylinder surface , and flow to one 7t- electron.
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1.5 The behavior of the electron

Albert Einstein (1879-1955). He received the Nobel Prize in Physics 1921 “for his services to
the theoretical Physics and especially for his discovery of the law of the photoelectric effect”.
In year 1916 Einstein published “Die spezielle und die allgemeine Relativitétstheorie”. In this
work he put together the laws of electromagnetic and the laws of gravitation, with one very
important change of the space and time concept. The relation of atomic energy in Hydrogen
is possibly to state from the derivative E =m, -¢? It’s possibly to find the value of electron volt

2-e 2-e
AY =m, ¢’ = = c, =
7-U, 7 Uy - M,

A=—t 0 =5.06605918-10° eV
u

Value of delta electron volts is constant independent of value to mass, charge and light speed.

4

=7.16913638-10“ eV o Ay =20 —716913638-10% eV
U,

R,-h-c,-af
o AeVy == Tt %

These equations correspond to the kinetic energy in eV of the electron in an Hydrogen model.

R -h-c,-a? o 7ol
_ 0 %o _ 0 — Rf — 0
e 7T U

Ay = 3.26785624-10" Hz

If put both equation together, we get one fin frequency formula for the electron at first orbital.
The delta kinetic energy eV are here with Rydbergs constant R_, Plancks constant h, speed of

light co, alpha constant o at first orbital, and the electron charge of one electron volt e.

Sy = HiJ—lJ =7.2938469259-10°° Hint: 5, =0.999973400959812 (exact)

2
1

Through weighting beta f1 in Excel and through this get an exact value of the alpha constant.

1 1
Lol = — |-1=|| = -1|-(1- 2 ) |/ B, =5.320020298-10°°
(GG

2
r =20 P 52917720910 m Hint: IR, =R_ -
47 1P,
r = —20 _529205361-10m - IR, =10967876.34m™
4z 1P,
u, - e
Sr=r-h =1 ol =———=281523349-10°m
4-m

e

When weighting the beta constant, the only stable constant was the lonization Potential IPy in
Hydrogen. It’s the inverse of lambda exact at the momentum when the electron is at surfaces.
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In general, the different between classical and relativistic quantum mechanics of any moving
body like the electron in action greater than half the speed of light, the moving body involves
a factor discovered by the Dutch physicist Henrik Antoon Lerentz (1853-1928) and the Irish
physicist George Francis Fritzgerald late in the 19th century. This beta 8 factor are generally
represented and determined by the velocity of the electron vg in accordance with the equation:

2
~ If ratio: |, " +| 8, =1 = Y, = B, = 1-Yo
CO

v2
o B = /1——@ =0.9999734 = ay =|(1- B ) = 7.2938469-10°°
C0

Here the basic formulas to get the value of beta /% and alpha ao with its dimensionless values.

2

LAY, = -2 13.47576884eV o g, = 2006V

7Z"UO ﬂz.uo.ao

The kinetic energy formula of the electron in Hydrogen and the potential energy formula are:

2 2
S~ WE=m, ¢ = W g If: V2 = V2
2'me ao.n.
h
Ae =l -a, = 1
=nea = @

The nature unit of length are named after Arthur Holly Compton (1892-1962) and called the
Compton length. American physicist discovered the Compton Effect when he study 1922 the
change in wavelength of high energy electromagnetic radiation when it scatters off electrons.
The Compton Effect confirmed that the electromagnetic radiation has one wave and particle
properties, a central principle of modern quantum theory. The kinetic energies equation gives:

LW, = % m, -2 -(iz-l] = 2.16522805-107% ) o ¥, =R, -h-c, =2.16522805-10 % J

1

These two formulas are the classics model of estimating the kinetic energy of the = -electron.

~ W, =IR, -h-c,= 2.16511286-10"°J = E=

“ W, =R, -h-c - (1-af ) =2.16511286-10 "]

These formulas give the potential energy or the energy of lambda A, the value of the photon.

2
St = U 5 =i3=1.29550914-10’215 = 47 -h? R,
e A Gemc,
L e-c
L2 = [ =— " —529177209-10"m
CO 47[ 472' .ao

If simplified equation (1) then it’s possibly to get one formulas of the nature unit of time to.
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1.6 Kinetic energy of the electron
The special and general theory of relativity from Albert Einstein was written in year 1916 [7],
and the general results of the theory was a series of the well-known expression of relativistic
mass to energy. This Kinetic energy is relativistic if the electron is in action near light speed c.
. m, ~C§ 2 2 m, ~C§
SV, = =m,-C; +%2-m, -V; = Y, =

B B

_ 2 2
=m,-Cy +m, -V,

This expression approaches infinity as the velocity vo of the electron approaches the velocity
of the speed of light c. The velocity must therefore always remain less than the speed of light.

- \PkZme-Cg=ﬁ1~(me-C§+l/2-me'V§) = \Pk:me'cg:ﬁlz'(me'coz_'_me'vg)
Here it’s possibly to see that there must be one electron speed near, but lower the light speed.
“ AE,y =m, -2 - BZ-(m, -cZ —m, -vZ)=4.33022572 .10 ]

If we put these equations of kinetic and potential energy to one expression, then we get delta.

1 1 1 1
< AE y/=me-cz~ —+1/z-a2j—£——1/2'azj < AE !//=1/2-me-C2- —+al || =-a
‘ ° ([ﬁl °) B ° ‘ g ) g

“ AE,y =4.33045609-10° ]

These expressions give the Hartree energy, corresponding to the energy of the electron mass.

AEy =+ [ L _1|_13.47576884ev
k ,BZ

7 Uy 1
Delta diff: Ay = (AE,y — AE y/ )/ B2 = 0.00716914 eV

“AEy =t —(1- p?)=13.47505196eV
U,
DN Hint: w3 e
Ay =-%0_—~0,000716914eV LW, =Yem, -l =
U, 7T - Uy

Here we have the kinetic energy of the electron in eV and the kinetic fine structure energy for
the electron in a one electron - proton system, or the system in the Hydrogen atom. This is the
delta fine structure energy that will convert to mass when the electron is at surface and at rest.
These values are constant and independent of any fundamental constant, because beta {3 value
is weighting to one new super fundamental constant, which gives the alpha ao value constant.

\Pk=(me+%]~c§:(me+me~a02)-c§=me~c§+me-v§ = P =m, ¢ =B (m, e +m,-vg)
0

Albert Einstein describes this phenomenon in his special relativity essay, where Eg stands for

the Hartree energy. If a body takes up an amount of a required energy Eo, then the body of

mass is moving with the velocity vo. The inertial mass of a body is not a constant, but varies

according to the change in energies of the body with the relativistic action constant of beta 2.

Kinetic energies of electron in Hydrogen will also be solved with Schrodinger wave equation.
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The total energy of the Hydrogen system can be described with the electron rest mass at the
Hydrogen surface. Where mo are the electron mass at rest on Hydrogen surface and me are the
electron mass in relativistic action at first orbital. The Hartree energy corresponds to delta m.

E * En=H
. _ 2 _ By -~ En = Hartree ener
my=m,-a; =— h gy
CO
SE - 2 2 2\ 2| 28 Sm, =m,- B
=M, ¢ =ag-(m,-c}) =0 - — e =My - f
0

Note that the beta 31 constant are standing in square, which gives the relativistic action.

" E, :(me _%J.Cg =(m, —m,)-c =-m, -c = E, =—4.33045609-10"°J

1

The difference between surface and first orbital for the electron mass, gives the energy.
Somg=m,—my=m,-(1- B7) =m, - a2 = m, =m, +m, =m, -(ag +1)
som, =%-e-7°-u} =4.87864313-10 * kg

Delta mass of the electron correspond to the difference of the relativistic energy in Hydrogen.

.. e- % u? .
If mA :mA then AeV22 e _ T o - CO _ 4 Ae\?’/
C 2 7° Uy
(m,-my)-c5  m,-c? 8 o1
S A= > o = =13.47576884eV = C, =2.979320975-10°ms

The kinetic energy to delta mass of the electron gives the speed of light at Hydrogen surface.

2 m -(:2 2.e- 2
If: AeV =aev then: %o T - 1) ¢ = | =& %
7 U, 2-¢e 7-Uy -m,
. 2 ; 2-e
If: 2) m, =m, - (2 in 1) = C =, [———
Uy -m,

A.2 B 2.
(3in1) = C = %

z°-u; 7 U

If: 3) &=

If could understand the delta electron volt mass m, between first orbital in Hydrogen and its
surface on the relativistic electron, then it’s possibly to get fine formulas to the speed of light.

2
SR, == ~[i2—1}=10968459.83m1

- e-C (!
yA=(R,-1IR,)/ B =R, -a; =583.52m™

2

“ P, = e’fc (1 ) =10967876.34m"
0

Here the kinetic energy of the electron when located at first orbital and at Hydrogen surfaces.
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One more common formula for the kinetic energies of the electron is with the electron radius.

R, = % _. iz—l =10968459.83m™ < IR, =
4r-r, \ B

e

aO
Ar-r,

e

(1-87)=10967876.34m*

If we put in an expression for the electron radius formula we will get the kinetic energies like:

2

a,-Mm u. -e
AR, = (1- 2 If: r, =2
" u0~e2( #) © 4z-m,
-m
~R =2 . (LZ_lj If: IR, =R, -
U, -€ 181

If make the expression more familiar with kinetic energies corresponding to electron velocity.

m, -V, E
Eo=— 2'[%_1]:2-16522805-1018\] If: R, =—
7 U, X h-c,
WAE =(E, —E, )/ B =E, -of =1.15190572-10%]
m, -V 2 -18 . e’
E,=——2(1-4)=2.16511286-10"J If: h=—
7" U 7" Uy

Here we have the kinetic energy, which correspond to the radius of the electron it selves and
it’s the relativistic energy that needs to be added if wanted to remove the electron from atom.
The energy of the relativistic electron mass makes it possibly to estimate the kinetic energies.

m, -V, 2.u,-e
fWE=Yoem, -l =0 =% 406996210 = ¢, =2 """ 2979320975 -10° ms™
T ~U0 7T~U0 ao -m

e

Here a new formula for the speed of light, and it gives from a velocity formula from Kinetics.

2
% S If: 5

" R= . =3.32491847-10°m = R=AeV-_=— and t =R, -s
U, 2-0 2.0 b 0

1 8 1 Coe (1Y 2
Ry =2.979320975-10° ms If: v2 = = and U =(t,)

This is the radius length and speed for electromagnetic wave one lap at first orbital Hydrogen.

! [iz—lj =5.29177209-10 **'m If: 1 =r -

h=——= "
4r-R, oy \ B

WA, =T, -1, =1, - =2.81523349-10°m

I - iz—l =5.29205361-10""'m If:r=r -5
4P,y -y \ S

Here can it be possibly to understand that the surfaces of the electron are here equivalent to
the surface of the Hydrogen atom. This makes that the speed of light co are estimated on the
electrons surface with a point wise calculation as the energy circulates around the electron
when it’s rising up in a trajectory path between the orbital inside the Hydrogen atom. The
electron speed it selves correspond more from the electromagnetic wave, raised from proton.
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1.7 The speed of light

In the system with one electron one proton or the system in Hydrogen, the speed of light are
possibly to estimated on the atoms surface. In this essay it corresponds to the surface of the
electron when it’s circulate around the proton on the first orbital in Hydrogen. Main formula:

2
. 0 LZJ =c;-V*-U = ¢ -vi-U=1
-t
2
Where: v? = and U =t Hint: t, = ——
%N m, -Gy

Thus: ¢, = /ﬁ =2.979320975-10° ms™

This wave equation is true if and only if 3 =0 and s=0 for the speed of light, with second
derivative to time to. If simplified the wave equation we will get the Compton wave length.
Because the speed of light can take a value in an interval of interest, it must be estimated with
precision through weighting the beta 8 constant value in computer program like Office Excel.

fa= 21 If: /3 =0.999973400959812
0 ﬁz
1

S o, =7.2938469259-10°°

If estimated the beta B constant through put both alpha in square equation equal, then we get
both alpha and beta with one very high precision. This will also be necessary if wanted to
find the velocity of the electron, because it can probably be written to light speed as: v=c- 3,

nCy = 2% (2)

_2-7.29384693-10°°

== — =2.979320975-10°ms ™
7% -1.5791367-10

0

Here we have the exact value of the light speed estimated on the Hydrogen surface, where ug
correspond to the permeability. This value is independent of any known fundamental constant
in quantum mechanics. If investigate Maxwell’s electromagnetic equation more precise, then:

B D
curIE:—uoa—:—u0 .y
ot t,
.U.-m. -c? h . 2 . e
coourlE=-2"0 0 g If: t, = ~ and if: h= 3e and if: ®=—
2-e m, - C; 77 Uy 277 - U,

2-e .
& curlE =-m, -¢ = = C, = ’ 2:¢ =2.979320975-10* ms™
7T-u, 7 -Ug - M,

The fundamental theorem of electrons energy E and minus sign indicate one circulation, curl.
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When the electrons are going between the lobes in Hydrogen, Helium and Argon they will go
with the velocity equal or greater than the speed of light in that medium. This phenomenon is
called the Cherenkov Effect after the Russian physicist Pavel Cherenkov, who discovered the
effect in the mid-1930s and it states if one particle like the electrons are going faster than the
speed of light in a given media, like gases, it give a bluish light in the gas flames for example.

Ek
o CO =— [8]
J2:-m, Ay
4.33045609-10J

0 = =2.979320975-10° ms™
\/2:9.17034684-10 % -1.15190572-10 % J

S C

This is the Schrédinger velocity formula for electron between the lobes in medium like gases.
The electron need then kinetic energy Ay , which correspond to energy diff up to the surfaces.

27° -h
=2 3
m, -e
2
Gy = 2-e If: h= 3e
7T-Uy -m, 7T -Ug
' . “Sy - C
...gozﬂme: 12 N ¢, = 2-e o - 7T-SyC,
2-e  Uy-Cy \f;z-uo-me \j J2-h

The speed of sunlight co formula (3) and the two main formulas for the permittivity gives co.

5 2
7> U 1 ’4-AeV
& = 0 — 5 = C, = — (4)
4.-AeV U, -C, 7T Uy

B \/ 4-13.47576884

=2.979320975-10°ms™*

C
® "\ z°.1.984402.10 8
8 . 4 . .
f G =0 = 2,602090263-10° ms R
\/5-71'3.Ug o 'Uo'mp

The speed formula (4) takes the delta electron volt and for the delta of the kinetic energy, we
get the speed of light co. The electron speed is only possibly to show in a typically trajectory
helix path for the electron between the lobes to surface, and it’s going with angular speed Q.
7-B e-B

- a=—x-7B_8B_1_, 0650027.10%5
47-R 7 2-&, m, t,

e
m

Speed of light with Rydberg and Omega constant, the frequency of first orbital with 4z-flow.

. NA, 0.01-fA
o fA=——2 =11.88800381eV — 0. B et
(R, =1eV) &= A " 2.979320975-10° ms

Factor constant fA estimated in Hydrogen, but give same value of electron volt to every atom.
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1.8 Speed of light at surface
If wanted to solve the speed of light co at the Hydrogen surface, it must be solved with time t.

C

o 1 :
=V?.c;-U = C, = Hint: v2.c7-U =1

2 vZ.U

o)}

This formula is useful if wanted to show that the speed of light is a constant on atoms surface.

h? 4r Y
" Ey—- v If: v? :(_j
v 87% -m, A
. 2h2 -22 . 1 -8
S Ay = PE =1.1517816-10"J If: 1=F=9.11753533~10 m
e H

If put the operator into the Schrodinger wave equation, we get the delta kinetic wave energy.

2
RRVE :(47”] =1.89961162-10% (™)’

C, = /% =2.979320975-10° ms™
ve.u

A

4r-c,

2
j =5.93062677-107*s*

2
s U :(tz) :[
Here the same operator will be put in the second derivative of the speed formula co to surface.
“my=m -al =%-e-7°-ud =4.87864-10 *kg

This is the delta mass that must be added to the electron mass, when the electron is at surface.

m, +m m .
A=t o e T 543528782107 Hint: my =m, -(ag +1)
4r-Cy 27 -u, 27 -Ug
72_7 _u3
+ ¢, = " 0 -20979320975-10°ms

“2.m,- 1P,
Speed co when both the electron mass and lonization Potential are none relativistic at surface.

h 1 m,
S t2 = — € €

== - ~ =2.4351583-10" s
h 7T Cy -

= 8 3 = 3
27° U, 4rn° oy

0

7 3
* ¢, = % = 2.979320975-10° ms™
‘m,-R,

Speed co when both electron mass and lonization Potential are in relativistic action at orbital.

oo tO =

L > = 1.29550914-10*s = t, = (2.4352878 10" -2.4351583-10" ) =1.295509-10"*s

m, - C¢

e

The delta diff between t> first orbital and t. on Hydrogen surface correspond to n.u. of time to.
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If wanted to solve the speed of light ¢ at the Hydrogen surface, it must be solved with lambda
corresponding to the inverse 1Py, and time At; and one max radius up to Hydrogen surface.

f A =11.8380038eV {Ba fa, :;r-lemax}} R, = 29331642510 °rm
E max B max

These equations states that both sides should be into equilibrium, left Emax and right Bmax.
This is probably the only way with time t to show the speed of light on the Hydrogen surface.

2
aop = mh _|_4=h -(2 ®j:1.11599874-10185 If 5= L
J2-m,-e-2c, (J2m ¢, 2 IP,
“OAt =s, - IP, =57°=1.11599874~10’185 If: s, =1.01746167 -10 ®ms

Amplitude 2x® reflection makes delta time t; to lambda and the unit of length n:th, here with
Hydrogen lonization Potential IPH. This is the distance radius path corresponding to the total
time t it should take up to surface and Hydrogen lambda of surface energy for the n- electron.

Ryex = Aty - thI‘Pe = 2.93316425.10 %" m = R_ =At-C,
IR
f Gy = | =2.62842616-10°ms If: v :[LJZ and U = (At
2 \v2.u R max

This is the light speed omega Q, radius max and delta energy, for the magnetic max in a wave
equation to surface. Now will it be possibly to take every delta time t; to lambdas of interest
and calculate the radius up to surface, there are delta between n:th orbital’s and surface. This
is probably the only one way with delta time t; to estimate the light speed at the atom surface.

2
g, = N C ) 6743908710 m? = d.=s,-c,
J2-m, -e-c,
“ R = At -C, =d, - IP_ =2.03316425 -10°m = Atl:%o and R:%
d

+ C,= ? =2.62842616-10°ms
0
The distance constant dc through lambda A of interest gives the path radius R between orbital
lobes the electron takes. And if take arc length so through lambda A of interest it gives time t
of the travel path distance between lobes inside the atom, which at final gives speed omega c.

“ R = ArehTA ) 9331642510 °m o Ry =n"-faandR =
\/E : me ' CZ

So - Cq

This formula gives the maximum radius of distance the electron travels between lobes in
Hydrogen, which will say from first orbital to Hydrogen surface. At surface the electron gives
off an electromagnetic radiation, known as lambda A, and this radiation correspond to the
electrons travel path of radius between lobes. The formula above says that the delta electron
volt correspond to the radius length to max radius and with velocity of electron into speed c..
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1.9 How get the speed of light

One goal to estimate the main formulas to the speed of light is to have formulas without any
fundamental constants involved. Difficulties arise when these fundamental constants have
relativistic actions. It’s probably only possibly to measure the speed of light with instruments
on Hydrogen surface. In this essay we are trying to compute it through known atomic theory.

2
& -h

Y ©)
-m,-€
2 2 2
& € e e 1
I‘l :% If h= 3 . me Cg =— 3 If & :—2
z"-u-m, 7 -u, 7wl Uy -G

2-e e 2-e 2-e
Sm,ecl = If: n=—o~— AY =m, ¢ = = =
-l 27 -Ug 7 Uy 7 Uy -m,

Here we have one of the main speed formulas estimated from Bohr’s first radius formula (5).

2
o, -Mm, -C
KX Rw _ 0 e 0 (6)
2-h
8 4
2 3 2 777Uy - C
-~ R :0!0-72' 'uo.me.CO If' h: e = 40 0 If i: 2.a0
- 2.¢? 7 U, € m, z°-u
% _7[8-u3~co f: _ 9 D 2oy f- e
. = If: Rw— S Gy = T If: I, —
Az, 4.-e 4 -1, U, 27’ -Uy

Here we have the other one of the main speed formula which gives the speed of light, without
any fundamental constant involved. Both formulas (5) & (6) are reference from; Codata [14].

1) 1ev=2° _19309401-10°ms" If: I=3
V4 -mp
2
2) pev=_%o A =13.47576884eV
z-U,

2in1) ¢,= 2% _560200026-10°ms
Z°-mg U

This is the electron speed in hydrogen and the speed is dependent on charge and proton mass.

2.
=0~ 2.979320975.10°ms ! If: a, =7.2938469-10°°
Uy

Here the speed of light formula with only the value of alpha when it’s on Hydrogen surface.
Index zero should normal correspond on value at surface and index one of a constant should
be at the first orbital. Exceptions are the speed constants, here have automatically the highest
speed value index zero. However, that’s why Bohr’s first radius have in this essay index one.
To show equations when the light speed has free propagations in vacuum is nearly impossibly
with only fundamental letter of the magnetic permeability and electrical vacuum permittivity.
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Then will it be better to study the behavior of the electrons and find the amplitude speed on
atoms surface, and a system with one electron — one proton we have in the Hydrogen atom.

Figure 1.9:1 il Transformation from the Origin
z
O'=a,p,y
p’ P=x1Y,z
: P’:X,, yflzl
o) i T >
y
X x=X'+a — X'=x-a or X =Xx+a
b y=y'+f — y=y-p or y=y+p
y 2=7'"4+y —> 7'=z-y or 7Z'=z+y
Q="
a
. 0 if z=t then x®+y?—c? -t?=x?+y?—c?-t?

If the origin had a parallel movement of energy y between O (proton) and electron (ao), then it
also have been an transformation of dot P to dot P". Under this double movement describe the
dot P into P"one oscillating wave. This helix spiral makes infinity orbit around a fix point O”.

o ay=+(¢-x)+(y -y +(z'-2f If: a, = PP’
”- dxdydz+ dydzdx + dzdxdy If V2 =(1Jz
+(y-y) +(z-2)° 3

These are the arc length of the first orbital in three spaces, and length ap has positively values.
If traced out from one double polar spiral, we have the known length: ry = 5.29177209E-11 m.

) 2
1) we=_ " v If: vz 1
87°-m, n
2) _ @ o= aé'so = %2 S
r1_47,.s}{ ' 47*-®-u, 7x-U, dr-®
(2in1)
2.h?.R2 h?.R2? m -c.-a?
YE = L E=R, heg =2 F}" = R, =2 —10968459.83m *
me.ao me.ao 2h

This is a modern alternative formula to the known Rydberg”s formula, and again Schrédinger
wave equation plays a role to find the relativistic electron particle energy in Hydrogen atom.

If: Ro =R
2.2 m-c - ol 2, 2.

L% MG o Ey-m-c2=2Z o PN 070300075100 ms
e-c, 2-h e m, -e

Here probably the most perfect of all speed of light formulas with Planck’s constant of action.
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2. Hydrogen electron wave

Figure 2.0:1 Hydrogen span of atom
Electron speed ¢ Speed omega c: Speed of light co
ao Noo
A
52.9177 pm
Fix dot=0 293.3164 pm Fix dot=1

Hydrogen max span: 346.234 pm

C2 Co C2 Co
N nth ao nth
52.9177 pm 21.549 pm State of rest energy to: 1 eV
Atomic radius 74.467 pm Electrons are at state E = m-c2 where it’s zero electron volt.

This diagram shows the Hydrogen span of max radius vs. it neutral size. When a charge from
outside act on the atom, the 7 -electron will through repulsion forces follow the n" -band, and
it will be elastic up to n'", before the electron gives off an electromagnetic radiation and then
fall through attraction forces back to first orbital where its zero electron volt to rest for mass.
This n" exist even in Helium, and here it could be two n' -band, because two prim houses in
Helium with opposite electron spins. The difficulty to know are if there exists an n -band to
every valence electron. So, Hydrogen has at last one n'" —band to vector to speed of light co.
This makes the atomic radius in a neutral Hydrogen atom together with length to first orbital.

. 3 . .
At =AM 5 467331180 Mm N ntos, oo % 7 St
\/E. m, -c, h 2-® 2-e
2
S, = _ AN 0174616710 % ms If: n" =n"
J2-m, -e-c,

The n" -band is probably going with the electron speed ¢, when the 7z -electron is in action.
This is possibly to see through n'" -band, because the arc length s is to the frequency of one
electron volt. It’s also possibly to get out an electron action energy if use the electron speed C.

& E =%’ ‘m,-C, = 2.1652280-10*J

2

7o-m_-C
R, = sz =10968459.83m™ If: E, =E,
. .CO
* ‘M, -G, 16 -1
: Q:T:4.10650927-10 S~ = E,=Q-n

It’s shown that speed omega Q is traced out with the electron speed c: to the first orbital path.
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Figure 2.0:2 -

_1 - =1 Neo
T 22
Ay ~1.15190572.10% ]
Speed omega ¢,
Fa y Row =56 €, = 2:93316425.10°m

Electron speed Cy

15

<«

-13.475
Ay ~amPlitude

-13.476 Ex

. . 2 . . 2
WH=—| [BAV Ay =20 gg oD%, 2R
Uy m, -4 A om A

This diagram shows where the speeds are located inside the atom and into the electron wave.
Figure 2.0:3

A
Bmax N
»curlg =— 21 [11]
X2 +y

\ / Emax = Inward across the disc circle of: x* +y* =a’
V — - — -
> ) o )
J-amplitude —§ —XI;_zyJ .XI+deS:§a—3dS:1.27r.a:2ﬂ'

a a a
y

This diagram 3 shows that Bmax is perpendicular to Emax and its going into the perpendicular
direction (purple arrow) with the velocity corresponding to electron speed c: at first orbital ri.

(OB
1) KEmangz1 and Emax: (:0:o
oBmax & B max ()
KEmax
2 =—=c 16
) wBmax K [16]

Here it’s proofed that the flow inside a disc circle with rotation always has constant value 2.

Z _1.52366418-10°s"
@
» 15236642105

== =2.97932098-10°ms™*
K 5.1141324-10°m™

27 2z-R,  27-10968459.83

K = =
A-eV AeV 13.47576884

=5.114132-10°m™

If put equation (2 in 1) above, then it"s possibly to get pi through pi, and at surface it will give
1 eV. The angular w-frequency of 1 eV, has probably the flow of pi in the Q-omega direction.
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2.1 The electron arc length

There exist an electron orbital of disc. If find the distance of one revolution for the charge g
around a circular trajectory Helix cylinder path, corresponding of closed magnetic field lines.
Then it’s possibly to find the length of path for the electron. One theory is that the electron it
selves correspond to one electron volt and the length it takes correspond to delta electron volt.

h2

= 0 _1.01746167-10%ms Hint: A =13.47576884eV
m, -V, -e-AeV

S SO

This formula of arc length s is equivalent with the formula we are going to proof, with Helix.

h

=
m, -C, - Af

h2
m, -C,-e

—1.14504668-10 % m Hint: Af :%

This is the disc radius size of the electron with the value of one electron volt of frequency and
with the electron speed c1. The electron it selves has in Hydrogen always only one electron
volt, and the energy of lambda depends on the length of travel path between the lobes surface.

E .
S €, =———=2.60209026-10° ms Hint: ™ _ 1
T -mp m, \/E.ﬁs U,

This is the velocity of the electron in a polar helix trajectory path between the lobes to surface
and the electron has a constant charge g of one electron volt, which could be calculated to one
point calculation on cylinder surface 8, To understand the electromagnetic light speed, it can
correspond to the flux of inverse square laws through a closed surface of a cylinder sphere &.

To find the length s of one cycle to the electron orbital, it’s necessary to find the length of one
revolution of the circular helix between the point (a, 0, 0) and (a, 0, 2xb). This is one constant
of arc length in three spaces and it will only be possibly if could take the second derivative of
the polar helix function to charges q in constant magnetic fields. The material points me to the
electron transitions are travelling with the electron speed c: between the energy levels in the
atoms, within the electron orbital. This make that the charge q must follow the electron spin
around the cylindrical surfaces & as the electron is rising up to higher energy levels n with the
speed at surfaces of light co. The arc length s is possibly to find if switch to polar coordinates.

The Helix: x = acost The polar function: r=acosti+asint j+btk
y=asint
z=bt x> +y? =a’

This curve spirals around the z-axis, rising with the electron spin as it turns on the cylinder &:

The first derivative: w:%:_asintﬁacostﬂbﬁ

In terms of the parameter t the Helix trajectory is traced out at one constant electron speed c>
and the required length so corresponds to parameter interval to [0, 2xt], that will say one cycle.
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In kinematics terms the arc length of a particle m4 in magnetic flux is the integral of its speed.

The arc length: s= f\/(—asint)z +(acost)’ +bt -t
0

27
5= J\/az -sint+a?-cos®t+h? -t If: sint+cos®*t=1
0

2 Figure 1 ZA
s= j Ja® +b® .ot
0

s=+/a’ +b* - I ot BT S—
0

0

s=2r-ya?+b?
s=27-\r’+r? ‘(

Here is (a) the start point and (b) the end point of the arc length s, corresponding to one cycle.
The electron amplitude of electron disc correspond here to J and one cycle to the value of 27

SSy =2 lrt4r? =272 r

s=+a’ +b’ ~x|2” s ’

<y

47[‘h2 2 h2
8, =——————=1.01746167-10" ’ms = r=
\J2-m,-e-c, m, -e-C,

(7)

This formula gives the arc length of one revolution in a trajectory, with the electron speed c».
It’s one new fundamental constant to take the length of travel path between the lobes to
surface in atoms and it’s here it is possibly to show the electron speed in a condition when the
electron correspond to 1 eV. In equation (7), start points a, and b, are equal to electron disc r.

_4z-h? R, -c,

“ R=%R, s, = ——2-"2=332491847-10"m Hint: R=27z-1,
V2-m, -e-c,
Through the arc length formula we have the length of one revolution of path for the electron.
2w J=— 1 -161934054-10% ms Hint r = J-%,
R, -G,
2-h?
)= 8
V2-m, -e-c, ®)
Here [J] is the electron amplitude in meter x second and with the frequency it gives radius ri.
. 2.a? 2.
& E=m,-¢l= 2-8 = i=1/z~7r-u0.(:§: 5%3 = C, = 3%2
U, m, U, 77 -Ug

The energy formula for the electron is a fundamental theorem which gives the sunlight speed.
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. . . Figure 2.1:2
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This diagram shows how the electron look like if only look at the electric and magnetic field.

The magnetic lines of the magnetic spin moment ug are opposite to the magnetic lines vector
of the angular spin momentum so. The electron has mass me, charge e, angular momentum sp
and magnetic moment ug and circulation of an electric field (red) around a very small electron
disc of simple closed curves. The deflection of a continuous electric current is possibly when,
very strong magnetic fields are circulating around the electrostatic current field, and then it
arise a helix around the magnetic flow [22]. The circulation of the magnetic field around the
boundary surface S is equal to the total current flowing through the boundary surface S. The
field lines of the magnetic lines must be closed curves and that at all points. Hence, by Stoke:

{.Bedr=f[IeNds by Stokes: [ (curlB—J)eNds=0 = curIB=J+gO%E [11]

We have here in the diagram above the point wise version of A. Ampéres law with three main
equation of modern description to electromagnetic radiation, or photon pathway between the
lobes of energy. This indicates that magnetic fields are not just produced by current, but also
by changing electric fields. In kinematics terms the distance s traveled by a moving current
particle in a magnetic field is the integral of its speed. Thus, the particle vy is traced out at a
constant speed omega as it rising up in a trajectory path around the electron yellow disc with
distance s and energy h for each revolution and/or oscillation Hz. The new arc length s and
energy h is then independent of frequency and intensity of the particle. The differences for all
photons vy to all atoms are the distance R of length between orbital it must take to speed co.
This makes the quantum mechanics theory of energy. The speed for current is light speed co.

g 4r-h*-R
Sr= h =1.14504668-10 % ms and t, = N Ry 111599874.10 %8 s
m,-C,-€ \/E.me.e.cz
2z
s = [N ertdr = 5,=101746167-10%ms and  t =s,R,
0

This is the absolute new arc length so of a revolution or a frequency in the unit meter- second.

2
£ 0-—2M 1 61934054-10 % ms and {, = — - 24351582710
./2.me.cz.e 4-7Z'|’1

This is the value of the new electron amplitude in unit meter - second and it’s equivalent to
Planck’s h-bar in unit Joule -second. It’s possibly to get orbital length and vector radius to Hz.
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The radius distances the electron will travel from its level at first ¥z s-orbital are complicated.

47-h-E .
TV 2 90392946-10°m “R_ = &% _993332029.10°m

S R=e—e— ¢
\/E'me'co'e B A TER o

The kinetic energy of the electron will give the radius of distance, without the time t it takes.

. e 1
l. E = . —2—1
Uy \ B

.. h- -h?
i e 4oL
m, - H

This is the kinetic energy for the electron at first % s-orbital. It corresponds to the Kinetic
energy of one lap around the proton at first orbital. And it’s the energy which must be added
to the system if wanted to remove the electron, to Hydrogen surface. The second formula to
the kinetic energy is with lambda, which normal correspond to the potential energy of photon.
Here the lonization Potential of Hydrogen is the energy electron will leave at surface, and it’s
not energies needed to remove the electron from first orbital. It’s here named kinetic energies.

R=R_-s,-C, =R -d, =t,-C, =2.9039295-10°m R =271, =R, -S,C, =R, -5, =3.32492 -10°m

St = Ec'% 1 11509874.10%s If: R, = 5
h'CO h'co

This is the time t it takes for the electron to travel from first %2 s-orbital to Hydrogen surface.
+ R =t-c,=293316425.-10"m
This formula above is valid to get the maximum radius distance of travel path for the electron

to atoms surface. Time t1 to kinetic energies is relativistic but the time t1 should be to surface,
where the energy mass is none relativistic. This will happen if take time t to surface speed c..

2
+ 1= EcSo and E = h¢ , 2-h = Rmax =t-c,
h -Gy A m, AF
KZmR_ m o eV 1347576884 ~ 2.97932098-10° ms™*
AeV  D-c, 2.0-R, 2-2.06186684-10-10968459.83

C., = =
. 2-®-IP, 2-2.06186684-107"°-10967876.34

These are the formula combination to get the travel time t to every lambda A into every atom.
This will give the radius max of distance the electron must travel between the lobes of orbital
up to surface. The whole concept of the radius of distance R is build up from the knowhow of
the arc length so of one revolution or one oscillation, which gives the time t of event that, can
happen under influence of action. The arc length So, which gives in the unit meter - second, is
then equivalent to Planck’s constant h, which gives in the unit joule - second. Both constants
are taking actions of one oscillation, where Planck’s h -bar is similar to the new J -amplitude.

29



2.2 The circular helix

It"s a curve common in electromagnetic fields, and the curve spirals around the z-axis rising
as it turns. The curve can represent a dot calculation on the electrons surface and rising up
with the electron spin. This dot can then represent the kinetic energy on the electron surfaces,
and length A of the parameterized curvature corresponds to time of travel path between lobes.

2z

t 2z t t
:jj\/r2+r2dsdt:J\/rz+r2ds~Jl-dt=s-jl-dt:§ = tz%o
00 0 0 0
These double integral shows that time t correspond to arc length s, through the lambda length
of the electron path between atom lobes. Here r corresponds to the radius of the electron disc.

-25
1 a=t % LOIMBIOTI0TMS g ) )70505 100p
R, 1t 1115998741.10 s

-25
2. R=dr i’_o —4r. 1;;37:;’512;71?07;“5 —3.32491847-10"°m
9 . . S

If known the time of travel path for the electron, then it’s possibly to get the lambda length of
travel path. Probably it will be easier to get the travel time t if only known lambda of interest.

E -s
-'-t:s—o <:> t: 0
A h-c,

~ R=d,_-R, =2.90392946 -10 m

This lambda A will then give the time t corresponding to the potential energy of electron path.
Through the distance constant dc will it be possibly to find the length of lambdas travel path.

oy

t
j\/az +b?dsdt If: 1= % =+/a? +b? and c= !
0

-
2

bs

s . . S .
———|i+asin j+ k
\/a2+sz {\/a2+b2J Ja? +b?

This parameterization represent a circular helix wound on the cylinder surface x*+y? =a?, in
terms of arc length s from the point (a,0,0) in the direction of an increasing time t to the path.

[11, 23]

Helix: c(s)= acos(

= The curvature of the helix is: «(s)= m__a assume: a>0 [11]
ds| (a®+b’)
= The torsion of the helix is: z(s)= B __ b if: z>0 and b>0 [11]
ds| (a®+b’)

This is the unit vectors comprising the Frenet frame at any point r(s) on the helix. The Frenet

frame theorem says that curvature is a measurement of the curvature to have divergence from
to be a straight line, and the torsion is a measurement of divergence from to be a planar curve.
There exist also a Frenet-Serret formulas, which are the fundamental theorem into theory of
curves in 3-space, with divergence of curvature, unit normal vector and divergence of torsion.
The torsion, in fact, if zero, then it must be a circle, and if nonzero, it must be a circular helix.
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2.3 The electron arc time t

The trajectory path for a particle in electromagnetic fields is common. For the electron it can
be explain with the electron spin %S, and the delta kinetic energy represent then a dot on the
electrons surface. This dot is then following the electron rotation as it travels forwards, and
through this it’s possibly to calculate the arc length s of only one revolution of this dot on the
electrons surface. These are then similar for Planck’s constant h, and for time t of one period.

—-18
. then: t, = 1 - LIO9987AA0 S 4 415797 900
R, 3.26785624-10°s

AR=3% L (L% andif a--
A A R.

This is the time t of one arc length s, it’s the time ts of a cycle and it’s in unit square seconds.

w

. C .
S_t.f andif f=%, then; 2_%L = g =

-.-t:t .f :> —_— —
2 A A A t,

S

Now it’s possibly to get the time t of interest, if only knows lambda or frequency of photons.

—25
¢, = 2o o LOLTABIOT A0 S _; 97930008 10Fms*  gg, = 2" Co
t.  3.415079062-10*s f S,

S

— t, =R, -5, =1.1159987 -10**s

The speed of only one arc length is here corresponding to the speed of light co, and it was for
the electron arc length cycles with the travel path at first orbital or between the lobes inside
the Hydrogen atom. This is probably the speed for the dot calculation on the electron surface.

*+ LOG(c,) = LOG(Hz)+ LOG(1)
This fundamental expression holds for lambda to every emission of every photon from atoms.

2 —26
N 114504668.10%ms  and  t=_ = L1450467-107mS o onooc643.00s2

m,-e-c, Vv, 2.173071.114m.s?

e

. =

This is the disc radius r in the polar helix trajectory. This vector is going with the velocity vo.

o0z 2 2
fty=| (LJ {LJ dt = 277-/2 -5.26925543.10 *'s? = 4.68213701-10 2 s
0 VO VO

This parameter integral have we proofed with the theorem of arc length s. Now it takes the
time tgs to one arc length. That will say the time of only one revolution around the 7=electron.

Sot=t, -2-R, =4.68213701-10%s*-2.3.26785624-10"s ™" =3.06011013-10"°s

Here the arc length time to the frequency of two Bohr radii ry to the first orbital in Hydrogen.

& A=c,-t, =2.979320975-10° ms™ - 3.06011013-10 " s = 9.11705030-10 °m

nA= r = =~ the electron arc time: t, =4.68213701-10%s?

0

This arc time will give the velocity vo, if switch to speed c. in the disc radius, then distance R.
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2.4 The electron amplitude
The electrons trajectory path in a helix model, the electron has amplitude value to arc length.

J
oty = =7.45185249.10 s’ o J=4rx-1 -t,=1.61934054-10 *°ms

Vo

If take the amplitude J through the velocity of me, then we have one time ta to the amplitude.

. 2
Ioh_ h-v, = 2.29157867-107° Jm fyo 2 h —1.61934054-10 % ms

S 77:
t, J2-m, -e-c,

This is a new constant neta n and it gives the amplitude value corresponding to joule x meter.

" E, =L 43304560910 J - rh=—1—
ri me 'VO

w E=m -c2 =1 -813992401-107J "
" — b =7 =0 ’ = .= 2
r, m, -c:

The new constant n takes very simple energies of amplitude, to corresponding radius vector.

ooty =t, - f =t, -1.73850615-10" Hz =1.29550914-10*'s
o t, =t, -R, =t, -3.26785624-10° Hz = 2.43515827-10 " s
Here we have the natural unit of time to and the atomic unit of time to, with frequency to ta.

St =t, -Q=7.45185249-10%s* - 410650927 -10' Hz = 3.06011013-10*° s Hint: t, =

Ly
L

. 1
~ A=t,-c, =9.11705030-10°m Hint: 2=—~

0

Here we have a new fundamental concept of time t4. To the speed of light co it gives lambda.

% 4r-E .
w=Eh 8T E 17783058105 Hint: w=watt

tA 4

Here we have one modern version of an old energy statement in quantum mechanics. Her are
energy in Joule equal energy in unit watt, and it correspond seconds trough Joule. Conclusion

h 2-AEy-c,
m, - C, w

e

oo KC =

=3.85973756-10°m 9)

4z -E, -C
. lz%zwzg.mososo-lo-sm - R, =
W

0

In equation (9) we have the Compton length. Arthur Compton (1892-1962). He received the
Noble Prize in Physics 1927 “for his discovery of the C effect named after him”. The effect
confirmed that electromagnetic radiation of electron have both a particle and wave properties.
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One unit of length that is between the atomic unit r; and electron radius re are the length unit:

R =—T ~385973756.10°m (9)

m, -G,

This is the official nature unit of length in modern quantum mechanics, the Compton lambda.

10-28 h
" E =q, L =a, '%671043 =4.33045609-10J Bo=r
e 3.85973756-10 2
1028 A
tWE=a,t =gt 229157867 10713 =8.13992401-10*J YE = TR
e 3.85973756-10 ‘R,

Here is some energy taken with the new constant neta n corresponding to the standard model.

oz 2 2
o nh = J h ) D) gs = nt =N 4673311810 m
0 m, -C, m, -C, «/E-me-cz

If take the linear momentum with the electron speed cz, then we get the n:th length of atomic
radius and together with first orbital length ry, we get r, =7.7591.10™m as atomic radius of H.

47 -h -(n2 -1)
o n"=———-= n=234.
V2-m, -c, -n?
nth
. E=Ey (—] —2.01910989-107 J “ A=4zeV

The length to n:th orbital in Hydrogen, where n are integer count from first orbital. Energy to
the n:th length correspond to flux of 4w electron volt. The length is going in a trajectory path.

_4rz-h-AeV

-C
_4z-h-AeV Yo% _ 32678562410 Hz
\/E'me'cz

. A =3.32491847-10"m R, =

If take the linear momentum above with the electron speed c> to the delta electron volt we get
the orbital length A of first orbital that will say one revolution for the m-electron in Hydrogen.

w-e

“E = =4.33045609-107) If: w=0.177830581Js"
Ard-of
. E, =w-t, = 4.33045609-107 J vt =agt-d R, =t W, =
m, -V
. —22 .o h
“ Ey =w-t, =2.30381143.102 Sty =g d-R, =ty f=——
me 'CO

If know the time t, then it’s possibly to get the energy if use the unit watt x time t. The time t;
correspond to atomic unit (a.u.) of time t and time to correspond to nature unit (n.u.) of time t.
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The electron speed c> for the electron when it circulates around at first orbital in Hydrogen is
the oscillation of the electron amplitude of one dot to another dot in a trajectory path gives by

C, = _ AN AV 5 60209026-10° ms " A=13.47576884eV
J2:m,-(27-1,)

This is the vector speed for the electron, the charge it selves are going with the speed of light
on the cylindrical surface 8. The time t the electron will take for one revolution at first orbital

R. -S 27,
oty = 212777875210 PN f, =20

C,

It’s the same time t3 for the m-electron with speed c» like it’s for the frequency to a revolution
with light speed co. There exists an electron speed c» and with one surface speed co to its spin.
If take time t3 to unit of watt, the energy of one lap correspond to square rot of 2 electron volt.

. o’V 2 o2 1 A A
- ‘P:a.tzzcoov ‘U=1 = Co = Y H(r)-¥=E-¥(r)
1 2
o VP :( j :9.04561294-1018(m-1)2 v R, =R, -C,
S R,
A 2
U=t :(—] =1.63274095-10* s v =271,
CZ
. C, = 21 =2.60209026-10°ms™ (10)
v2.U

If investigate the amplitude J of the electron and its speed to arc length s to the frequency of a
lap around in the first orbital, then we get the electron speed if know the time t3 of revolution.

4r- .
wr, =275 _1.14504668-10 % ms = y=47h
V2.0 Q
1 m, m m :
_ZZgO'UOZVZ'Uz_ - \PE: e = Ze :me.cgza(;l- h = ze
S YE g-U, V-U R,-S,) 7-u,
fsy = O =101746167-10 ®ms
2n° oy R,

From the derivative above we have got the arc length s of one unit to the helix trajectory path.

8-a o
0 —2.60209026-10°ms™ If: Ay =—2—=7.16914-10"eV

\/E-ﬁg-ug Uy

o CZ =

This is the electron speed c.. With definition; it’s the velocity speed the electron has when it’s
circulate around at first orbital in the Hydrogen atom, with only the electron alpha constant «.
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The difference of the constant value h-bar and the electron amplitude J are the unit Js and ms.

constant 5and /7 pro c_qcle Figure 2.4:1

E',]cctron wave speed C,

X >

C1

y -axis

h

This diagram shows why the electron has wave behaviours, at same time it has particle mass.
According to Maxwell’s theory, electron that has revolution around its own axis (oscillations)
should also send out electromagnetic waves, and electron should always have influence from
both magnetic and electric powers. It’s called “Zeemaneffect”, and it proves the wave nature.
According to older quantum theories, the velocity vo vector is perpendicular to the magnetic
vector of Bmax, and also perpendicular to the electro Emax vector. This conclusion makes
that the velocity is equal the amplitude vector in calculations to classical quantum mechanics.

2z
ooC, =Aj V2 +V2dv ¢, =272 AeV -v, = 2.60209026-10° ms If: A=13.47576884eV
0
o . 4ho ~ . - 4z -h? e - h-u
2em, - *J2.m, e-s, *2.m?

If the 7 -electron has its own value of delta energy eV at first orbital in Hydrogen, then it get
the electron speed. Here it’s shown that the classical velocity can be located in the amplitude.

&, C &, C I
" R, = 0 2 0 2 _3267856244-10" Hz LR =
f N7t + 7’ e J2.7-e f J-ag

If the amplitude has value pi to the electron, then with charge, speed and permittivity it gives
the frequency of one lap. This can declare why it’s so familiar with the name of a 7-electron.

_ Co-t 2.979320975-10°ms™ -1.11599874-10 s

S in -25
S 1.01746167-10 ~ms

=3.267856244-10" Hz ft =270yt

~ R=27-r =R, -s=t -c, =3.324918465-10 °m “R-R =W, -t

oo

This is the distance R of one lap around the proton in the Hydrogen atom, for the m-electron.
It’s possibly to show that Plank’s h-bar and amplitude J are equivalent to energy and radius.

# R=dr' AeV.—)_—3267856244.10°m  and - E, =4z AeV.—'— —216522805.10")
me 'CO me 'CO
2-E
" ¢, = —— =2,60209026-10° ms ™ = E, =% 7"-m, -, “E ol If o=t
£°-m 4z t

p 2
If the proton can have a negatively value, then we have the electron energy with a minus sign.

35



2.5 The electron wave nature
It is possibly in a wave function for the 7-electron to show that it has only the value of +1 eV.

fhoy) = X*pitexpl0.5° (2 +y 2] sin(pif2)
x: -pi to pi, y: -pi to pi, Eye at [8, 7, 4]

This diagram show how the wave could look like at the atoms surface, with the proton in the
potential cavity and the electron located where it’s zero to attraction vs. repulsion forces [17].

1) = x*pi*e"[-0.5*"2 sin(pif2)

This diagram shows how the 7=electron wave in nature could look like and without any roots.
- f(x y):—x~7z-exp[—1/z-(x2+y2)]-sin [%j and f(x):x-zr-e[f%'xz] -sin(%)

Same formula in both diagrams and there are no roots if the wave are going into infinity right.
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The improper Integral is important for the W-wave function and also common in probability,
its exact value could be found by using polar coordinate system which is common for particle
in magnetic fields. Fundamental phenomenon arises when trying to solve the wave amplitude,
without methods. This Integral will describe a ¥ -wave of 7 -electrons and its y -amplitude.

o | = T e¥dx and | = T eV dy [10]

—0

e e

Now switch from rectangular to polar coordinate. Then: x? + y? = r? and dxdy = rdrd6. Hence

2z o w© ©
o) IZ:I~ .[e”zrdr dH:_[Zmerzrdr:27z-(—1~er2j =27[~(£j=ﬂ'
0 0 2 0 2

0

It follows from:

o Y= T e ¥ dx- T eV dy= H e axdy = 7
% :, 4

v 1 (e +y?) . (z)
o . dxdy = jad
X sin(x) -ﬂx ¢ Xcy =sin 2

If integrate the improper integral, then it’s possibly to get a simple sin -wave in three space.
o N (J‘J‘ e_(xz+y2)dXdYJ'[jI e—(x2+y2)dxdyj = 72
R? R?

o p? :—x-;z-exp[—l/z-(xz+y2)]-sin(%j

The W-function of f(x ,y) in three space can probably be explained with the improper integral.
The value -% in the exponential function has done with that Hydrogen has only one electron.

The proof idea is here that the electron wave is an exponential function to a sin 7=wave, with
initial condition of the electron wave to a pi-electron in a pi-orbital, this make the sin 7=wave.

The Laplacian operator in Schrodinger wave: V> =V e Vi is defined for scalar amplitude y
2 2 2
oy, v v

+
ox> oy* o7’

1. ¥=V’y=VeVy =divgrady =
2. ‘PZJ.J.E_(XZ+y2)dXdy = VY=rx o \Pz ag :72'2 a02 :E\Rf -e
RZ

This is the value of atomic waves in electron orbital, and it gives us one standard pi -electron.
Conclusion, the electrons wave behaviour makes that we have electron speed c., and the pi-
electrons particle behaviour makes that we have c2-B1 particle velocity vo=2.60202105E8 ms™.
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3. The nature of energy in Hydrogen

Erwin Schrédinger (1887-1961). Austrian physicist who was director of Max Plack’s institute
in Berlin until 1940, when he become director for the institute of Advanced science study in
Dublin until his retirement 1955. He published in 1926 theory of wave equation for electrons
within the atom. The theory was equivalent to the theories of matrix mechanics published the
previous year by the German physicist Werner Heisenberg (1901-1976). Both together their
theories formed much of the foundation of modern quantum mechanics. Schrodinger shared
the 1933 Noble Prize for physics with Paul Dirac. Heisenberg’s uncertainty principles played
an important role in the development of modern quantum physics. He was awarded the 1932
Noble Prize for physics, became director for Max Planck’s institute of physics in Berlin 1941.

2
1) v, =?—~v2 (11)
87 -m,
4 2 2 2 4
. .m .e
v, == C 5 16522805-10™ i ove = L] S 2 mee
8-g -h n & -h

Her we have the modern version of the Schrodinger wave equation (11). If the operator with
inverse square laws will correspond to Bohr’s first radius formula (5), then it’s possibly to
find one version of Rydberg’s energy constant. If investigate one new version to formula Re

4
f R =— 2% _ _10968459.83m" (12)
2:-5,-m, -C;-h
. z-e -18
& E(A)=———— =216522805-10 ] (13)
2-g,-m,-C;-h
. z-e' 15
LR, = 3.26785624 10" Hz (14)

2-g,-m,-c. -h?

Here we have the same principles to find the energy of lambda (13) and its frequency (14) to
Rydberg’s energy formula (12). If now break out the energy formula (13) within the operator.

3
&-h 5

3 2
e'CO

2) ¥, = (15)

27r-m

Where the operator are like in equation (11), if now take both (11) and (15) equal we will get:

h* V2 = £ -h? 2

o \P = [
“ 8z-m, 27-m? -2
4 2 m, -2 2
& WE=m, -c :{—”-h] = YAE =——2= 2 =5.06605918-10°eV If: h= 3e
Uy e 7T - U, 77U,
1 H , 1
2 e )2 . E . 2
s~ WE=m,-c) = 47 h | ~8.13992401.20) = 426 | = L = E, =| AV
U, 77Uy Uy, 2-Ay 7T Uy

The energy of the electron in relativistic action, gives kinetic energy from Schrédinger wave.
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3.1 Theory of undulatory dynamics

E. Schrodinger (1887-1961) published 1926 in the Physics Review: “An undulatory theory of
the mechanics of atoms and molecules”. The Hamiltonian wave equation with a potential part
and one kinetic part of energies the electron can have is Schrodinger’s most famous equation.

0¥ *Y 8*Y 8r’-m
o + + +

e AEp AW =0 16
oc o k| n v (16)

This is the wave equation in theory of undulatory dynamics. With the initial condition values:

2 2 2 2
wav- Yoo Hint, -7 O 0
C; c, OX oy oz
47r2~Ek2_Ek2

S Y=

Hint: E, =m, -¢? {iz—lj
Iz

1

h2  n?

Here we have the initial condition to solve the wave equation, with kinetic energy and h -bar.

S AW +87%-m -AEw /h? =0 Hint: AEy =%(E, -E,)
EZ 2-m,-AE A A

“H= |- T v =0 HY=E. ¥
Cy-h h

The Schrodinger undulatory wave equation and it will solve the kinetic energy for electrons.

2

E
~ AEy = « — =1.15190572-10%]
2-m, -C;

e

h-o

SN C =
" [2-m,-AEp]®

=2.979320975-10°ms™ Hint: ® = angular speed omega Q2

Here we have the kinetic energy for the electron to surface and its velocity the particle have
when it travels between the lobes in atoms. It corresponds to speed of light co for the electron.

i 1
. 2 2
_ :{2 AE"Z’} =2.173071-10° ms™ PN v, :{5}
m, -, m,
h h-a,

“a= (17)

m, -V, - [2~me AEV/]%

The two last formulas are changed from the original manuscript. The velocity formula above
has been added with alpha oo in square and through that it gives exact the right velocity for
the particle corresponding to the electron. To momentum (17) is alpha ao also added from the
original manuscript If the electron has behavior like a particle when it circulate around in the
first orbital ry with velocity vo, then the same particle has wave behavior when it travels
between the lobes of atoms, because through the wave equation the electron travels with the
speed of light. This speed corresponds to the charge on the cylindrical surface of a helix path.
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The wave equation that can explain the behavior of the electron, to the nature with a kinetic
energy and potential energy part to every lambda, are named the Hamiltonian wave equation.

. -h? 2 2 2

|| A e Lan( 2 it ve -2V, TV O
Uy m-A 2 ox® oy oz

2 ) L

3) E =- ? V24U = If: v2=(4—”) and u =| AV [
8 A A 7Z'-U0

2 2 2 Q2
g TV OV OV A e )y =0 If: E =E, E, =U

ox* oy ot 2-n?

If put the operator into the Schrodinger wave equation, we get the new ¥ Hamiltonian wave.
This wave equation has one kinetic energy part and one potential part to A-lambda of interest.

LY Y 0¥ 8x-m,
St +— .

S D LS - v 0 Yoyeya) 10

The original wave equation, where Ex is the total energy of the electron and E, potential
energy, and  is the oscillation of the amplitude of one dot to another dot in a trajectory path.

& E =2-h-c,-R, =4.330456093-10 " J and E, =2-h-c, - IP, =4.330225712-10*J

b4 Y oY o¥ oY

VAP - =0 and LS S S 8
Co g o oy ar L8]
4r? . E?

\I’:—% and AW +87% -m, - AEy /h? =0 [8]

The delta kinetic energy is: AEy =%-E, - :1/2-(Ek ~E,)=h-c,-(R, - IP,)=1.151905716-10**]

1

2 2 2
Thus: -~ h'fk 57 ”;:2 ABY g = E, =(2-m, -c2-AEy )2 = 4.330456093-10° J
(O
£ u=— 2i A and 4= " g
[2:m-(E-V)] vou [2-m, -AEy]

This is the original velocity formula from Schrédinger him selves. He describes as velocity u
between the lobes inside the atom and not a particle velocity vo for the electron at first orbital.

E
_ -2979320975-10°ms Ay =

" [2m, -AEy]

“e u, -€° & ( 1 1

=r—r=-2]—-—|=218523.10"m
4z -m, 4z

e

This is the modern version c to the velocity u formula and they are approximately equivalent.

E
+ Eh:(me+—;)c§—me-c§:(me+mA)~c§—me-c§:me~c§-((aoz+1)—1):4.33045609~10mJ [7]
C

0
If a body takes up an amount of energy Ex, then its inertial mass increases to:  m, =m, -(a; +1)
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3.2 Quantum matrix mechanics

The angular speed  of a moving particle is constant in a flux of constant magnetic field. The
polar helix path is normally one typically trajectory of a charged particle in constant magnetic
fields. Such a particle must satisfy Newton’s law of acceleration, and the magnetic force law:

~F=ma o F=(q-v)xB [10]
Hence, its velocity and acceleration vector must satisfy:

~(q-v)xB=m-a [10]

If a constant magnetic field is vertical to y-axis, then: B=bk = r=acost i+asint j+btk

—

The polar functions first derivative: w= % —_asinti+acost j+bk

This curve spirals around the z-axis, rising with the electron spin as it turns on the cylinder &:
Then the velocity matrix vector:

i j k
(9-v)xB=g-|-a-w-sin(t) a-w-cos(t) b|=
0 0 B

:q-a-a)-B-(Tcos(t)+75in(t)j
The acceleration vector gives:
m~a=—m~a-w-(?cos(t)+}sin(t)j

When comparing the last two results above, the helix would go with the angular speed .

That is: q-a-w-B=-m-a-o°

Matrix mechanics gives: Q=-B-— =-4.10650927-10% s~ Hint: Q= ®

e

Here g stands for the electron charge e and m for the electron mass me. Thus, B stands for the
atomic unit (a.u) of the magnetic flux density (T). If show the derivative of the kinetic energy:

Q__QPe_ gy - E, =Q:h o=—"

r r m, -c;
O-e

The angular speed omega Q. The frequency to kinetic energies for electrons in one helix path
with Planck’s h bar and magnetic flux quantum ®. The new energy constant Watt w is in J /s.

Ek =

2
. E, -B.h = h . If: Bzih :2'80
m, m - ey t,ox
e-a; -18 . ¢’
2 E, =% 43304560910 J If: h=—
7+ U, 7 Uy

The frequency of angular speed omega Q and Watt w are two modern fundamental constants.
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3.3 The uncertainty principles

Werner Karl Heisenberg (1901-1976). W. Heisenberg was associated professor in theoretical
physics at Gottingen University (Germany), and W. Heisenberg has also in several doctoral
papers delivered contribution and development to modern atomic physics. The uncertainty
principles discovered from him, which stated that it’s impossible to precisely specify position
and the momentum of the electron simultaneously at the same time. W. Heisenberg received
the Nobel Prize in Physics year 1932 "for the creation of quantum mechanics, the application
which has equivalent, led to the discovery of the allotropic forms of Hydrogen™. Modification
of the wave equation was through Erwin Schroédinger possibly, and the wave equation where
equivalent to the W. Heisenberg matrixes. If we assume that wave equation has final energy
equivalent to the lambda energy formula, with wave to kinetic and potential energy part [13].

. h? o’y 'y 0w
R 4”{8;;2 - (Vz =87+ > + o dxdydz [8]
w1, :”J“Pzdxdydz =1 If: v2.U.¢2 =1

This is the original wave equation from Schrdodinger him selves and the  -wave is harmonic.
& ds? =c’dt® —dx® —dy* —dz® [7]
S V2 =—dx? —dy? —dz’ If: v2.t*.¢2=1
This is the original wave equation from Einstein him selves and the wave is time t dependent.
<« WYH=-Ay+E,

~ WE, =—h-¢,-(R, —IP; )+% 7" -m -c,

~ E, =—1.15184485-10J +2.16522805-10"° J = 2.16511286-10*°J

This is the potential energy for the electron at moment the electron mass is at rest on surface.

o U =t? =(1.1159987-10s)" =1.2454532.10% 52 )
g ( s) S If switch over to surface energy 1Py

au SR g oasas30 1062 U=2%"1% P ) 5453860410 5
CO CO
1) 1Y
2 2
V2 :[ j =9.04561294-10" (mfl) V2 = [—j =9.0465754-10" (m’l)
So+Co Ry So+Co - 1My
+ = 21 =2.97932098-10°ms™* c = 21 =2.97924173-10°ms™
ve.u V.U

This is the light speed co for the electric max and if switch over from Re to IPH then it will be
a corresponding speed to ¢c= co-f1, however time t in square correspond to the wave potential.
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If take another value into the wave potential, but the same operator in the previous examples.

0

. ﬂz'mp'SO i 36 o2 1 ’ 2
s~ U= o =1.63274095-10""s vzz( = j :9.04561294-1018(m’1)

* ¢, = 1 260209026.10°ms*

vi.U

With this value of the wave potential, we have got the electron speed c., the speed at orbital.

2
v? :[;J —9.04657542-10° (™)’ Co=g|
NUST) J2-mouy e R,

2

4702 -IP

~ U {\/g—H] —1.24532069-10 % 52
-m, -e-c,

2 2
£ ¢ = 21 = sz( A ] and u-=| 4
ve.U So Gy \/E.me.e.cz.ﬂ

Here we get the light speed co for the electric max and the formula is true for every lambda A.
In 1941 W. Heisenberg became director of the Kaiser Wilhelm Institute for physics in Berlin,
later named Max Planck’s Institute for physics in 1946. He was one of the world”s foremost
theoretical physicists in modern theory of atomic structure through the uncertainty principles.

o Ap-Axs - PN AE-At> - [19]
4z Az

Implying that smallest quanta value of action could not one be measured precisely, the other
must get more uncertain. It will be impossibly to specify both the momentum and location at
the same time exactly. Similar will it be for both the kinetic electron energy, and time of path.

“ AE, (2.16522805°J )-At, (2.43515827~10’”s)241(5.2726729810’35 Js) W Q=1
T

Here are the smallest action quanta in modern quantum mechanics. Probably it has to do with
Y S-orbital at ground level at the first orbital in the Hydrogen atom, because action % - h-bar.
h — =4.10650927-10'°s™* ool =Qety

m, -r;

e

S Q=

This is the angular speed omega and this frequency is going in a trajectory path for a charged
particle in electromagnetic fields. If take this Q formula to the quanta stated from Heisenberg.

P 2
~ YE, = f 5 S = YE, = ? V2 If: V2= 1
m,-n° 4r 87 -m, n

If take the smallest allowed action quanta into the speed omega, then we have got the energy.
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3.4 Hydrogen levels and lonization potential

The Coulomb interaction between the nucleus and the electron is dominant, so that it caused a
magnetic moment. The largest energies of separation for a single electron from the proton are
associated with that Hydrogen levels having different levels of n, corresponding to integer. [11]

(n*-1)-R, -h-c, _
S YHE = ——— and E, = T Hint:n=2,3,4...
n n°-pg

These expressions give the energy of lambda A, corresponding to energy level n in Hydrogen.

(n*-1)-R, -h-c

(n*-1)-R,-h-c

YiE, = ©=216511286-10)  WE, = © =216522804-10%)  n=137

2 2

2
n 'ﬁ1

n

If the inverse of alpha will be used, then it’s possibly to get potential and kinetic energy of H.

{ (nz _1) (nz _1)} 2 :
Ew=R,-h-¢;:| ——5—+—— |=-11519-10"J Hint: n=2,3,4... and If: n=137
n"- g n

This expression gives the kinetic energy the electron needs for transition between lobes of n.

If alpha inverse will be used, then it’s possibly to get the kinetic energy the electron needs for
transition between lobes and the relativistic action is changed for the electron, so that the
supply energy is converted to delta electron mass. When the electrons gets its critical mass
caused from the magnetic moment, it probably left electromagnetic radiation correspond to
the path of travel distance between the lobes of level n in the atoms, its distance radius Rmax.

2_1)-E To-mg -
1) Enz_% and 2) R, =— " < E,=%R,-h

n f 2-h

2 2
(2in1) En=_” -mp~c22~(n ‘1) Hint: n=2,3,4...
2-n

To find energy levels n corresponding to the electron in Hydrogen, when it gives off electro-
magnetic light, we could then expect that the electron’s wave function obey certain boundary
conditions and hence have quantized energy levels. Allowed energy levels are then as follow:

: m, -C 2 272 -h
=M% Ly )_10968459.83m If; Te % _ 7 ~  Ey=m-ci=2Z
2-h | A 2-h  e-c, e
2
: n2—1). IP
* IR, =% (1 47) =10967876.34m 1_[n*-1)-1R, o 1 p [P
2h 2{ n2 l H nZ

Here we have the two formulas which gives the Rydberg’s constant of energy, the energy the electron
has at first orbital r1, because in relativistic action. If the electron are at surface, then the lonization
Potential IPy. So, if have one correct lonization Potential energy in m?, then it’s easy to get every
lambda to energy level n in Lymann series of Hydrogen atom. The lowest energy state is called the
ground state, here is the principal quantum number n equal to one. In the formula above it will give
zero energy, because no photon y are involved when the electron circulates around the proton. It has
to do with repulsion vs. attraction for the electron when it’s without energy from outside. The energy
needed to remove the electron from its ground state is often called the lonization Energy. Here the
principal quantum number n is zero or as it going to infinity, the formula holds for every energy level.
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3.5 Lymann series in Hydrogen
It’s possibly to show the potential levels n of energy in the Lymann-series of Hydrogen atom.

2 2 _
- WE, :1/z~me-c§-[—(n—l)+MJ Hint: n=23.4....

r]2 .ﬂ12 n2

This formula gives the potential energy at level n in Hydrogen to energy of the electron mass.

-1 21
e 200,00
1

This expression gives the potential energy electron volt at level n and with n infinity or value
alpha inverse it gives the value y =13.47505193¢V (exact!). In this formula are no fundamental

constants used, only the constant beta 3 in square, and a mathematically expression to level n.

2
~ YE, (eV): % =13.47576884¢eV ~ YE, :(Rw —[R—jj]-h-co S n=234..
7T Uy n
1 1 1 2
SWE (eV) = J—=_1 YE (eV)= (1-
< (eV) U, (ﬂlz } - p( ) 7 - Uy ( ﬂl)

These expressions show the exact values of Kinetic end potential energies in Hydrogen atom
and that only with the new beta  constant in square and alternative formula to kinetic energy:

AEy = (_(i— ]+(1—ﬁf )] =7.16913638-10 eV < Ay =——-a? (1-57)

’ 2
7T -Ug JZh 7o

This expression shows the kinetic energy corresponding to the energy of mass changes of the
electron, when goes from relativistic action on first orbital up to the Hydrogen atom surfaces.

), 103) T—

n2 .ﬁ12 n2 A'ﬂlz

h2

’. HlII:
87% -m,

.Vz _|_1/2.me -C§ .[_

This expression shows the Hamiltonian for Lymann series in Hydrogen with energy level n.
Where n are integers corresponding to level n=23.4... The Hamiltonian wave expression has
one kinetic part, the Schrédinger equation with corresponding lambda, and one potential part.

h? n?

o AEy =— V% =-1.15190572-10% If: 4 =
2 n 2
87" -m, n°-1)-1P,

Here we have Schrodinger’s wave expression for the electron and it gives the kinetic energy.

h2

w HY =—
87% -m,

Hint: my =m, ~(a§ +1)

The Hamiltonian wave shows potential energies to electron mass mg at the Hydrogen surface.
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3.6 Potential and kinetic energies
There is some energy formula that works from reference material [6]. If assume the electron:

1 (o)) € - WE(r)=—°

e

= m, -c? =8.13993401-10™J

10

Az g, T,

4r - g, r Az gy - A

Here we have both the charges from proton and electron, and the inverse square laws of flux
through a closed surface of field lines. The electric permittivity & and radius r gives energies.

2
n B =— % =433045609-10%% ] If: r, =—20 (first orbital)
dr-g,-1; 4r-R,
62 ~18 . 0'/0
" E, =———— =4.33022572-10"°) If: r, = (surface)
P dreg, T, 4r - 1P,

Here we have Kinetic respectively potential energies in Hydrogen, which gives from radius to
first orbital, respectively radius to surface and difference of energies are the relativistic mass
of delta kinetic energy. The difference between mass at rest, and its relativistic electron mass.
The differences between relativistic and none relativistic action are beta (8 constant in square,
which can correspond to a dot of energy on surface or a dot of energy on first orbital motion.

2 2

m -
" YE = ? Vi=%-hw If: v2 = 1) (Mo
87 -m, r h

& WE =Y%-h-w=2.16522805-10"J
The energy needed to put off the electron when it’s circulated around at first orbital level n.

~, _E _433045609-10"°J
> w  0.177830581Js"

=2.43515827-10"""s t,=J-R,-a;'

Here we have the atomic unit time t; if take the kinetic energy through the old unit of watt w.

« AEy =h-c, ~(Rw -1R,) =1.15190572-10%J

The hyperfine ground-state transition frequency in Hydrogen atom is proportional to R, -« .

= 2
o AEY = - — Eo= 0% _216522805.10%] (18)
: ﬁ-Zirmp

3
@

(@]
=)

S AEY =-E +E, =-m,-C} -(%—1} m, -c; -(1- B ) = -2.030381143-10 % J

e
1

i:ng.mosos-lo*m R, = %
R, Jm AEY 4r-d-G

Here Ex is the Hartree kinetic energy and E, is the Hartree potential energy in the Hydrogen.
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Through the hyperfine ground-state transition frequency in Hydrogen atom, it’s possibly to
show that alpha oo only can have one formula of origin, with the constant of beta 8 in square.

“ AV, =R, -¢,-af =(R

o0

~1P,)-C, LR g (%—1} =1.73850615-10" Hz
B

1

R, —IR 1 .
ool :u~—z = a, = iz—l Hint: IP, =R, - 32
Roo ﬂl ﬁl

AV, s here the frequency of transition corresponding to the ground-state of Hydrogen atom.
The frequency is proportional to the expression « -R_ -c, and in principle a value of alpha ao

can be obtained be equating an experimental value of the hyperfine transition frequency to its
calculated theoretical expression (Codata 2006). Here it’s possibly to show that: y =1.0000532

“ AEy =%-E -af =¥:-(E, —Ep)'%Zl/z- E, -[%—1}:1.15190572-1022J

1 1

E. -E,) 1 .
ool =M-—2 = a, = 1 Hint: E, =E, -
EK ﬂl ﬁlz

AEy IS here the real kinetic energy that’s need to be applied into the system of lonization
energy in Hydrogen. If remove the kinetic energy above through relativistic action, it gives

the energy between delta of first orbital and surface of neutral Hydrogen atom. Conclusion
will be that the transition state at ground level is equal delta between first orbital and surface.

[E

Sor=real =1 —1, =2.81523349-10 ° Hz Hint: r, =1, .(1_512)

==
n 1

s, =, |2-1 and L=r g = o, =+y-1 Hint: yzﬁi—l.OOOOSSZ
The delta between the space of ry and ro, or the length to first orbital ry and the length up to
surface ro correspond to the relativistic length of the electron radius when circulates at orbital.

2'h2 'Ri 2 2 22
s AEy = =%-m, -¢; -a? =1.15190572-10 %]
m

e

2-h-R : , 1
ooy = = = iz—l = R, =% -(7-1)=1.09684598-10"m™ Hint: y=—
m, - Co A 2-h B

e

This energy is necessary to supply if wanted to remove the electron from the system, because
mass will increase if none relativistic mp mass at surface which gives the lonization potential.

2 2
awE=p || TS | [ M Yo |15 16500805.10 % 3 Hint: m, = m, -a? = 2%
2 2 A e % =70

0

The relativistic kinetic energy corresponds to the derivative ov+au for system of the electron.
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3.7 Formula One of Energy
There are one energy formulas over all the other energy formula for the electron in Hydrogen.

S~ WE=m,-c 7]

Formula from early quantum mechanics, from Einstein and it gives the energy of the electron.

- (8]

J2:-m, Ay

Formula from early quantum mechanics from Schrédinger, and it gives the velocity between
the lobes in Atoms. There exists some theory that it’s also the light speed the formula shows.

If put these formulas equal, then:

E2 . 1 2-h 2-h*.R?
K _—m,-cl= 2- and — = Ay ="— =

2-Ay 7-U, R, [2.me.Al// m,

Here the “formula one” combination of energy in this essay of; Modern Quantum Mechanics.

s WE =

E? , 2-e 7-m e-a'
2Al// ¢ 7Z"U0 2-e ﬂ'.uo

EZ : .

2. YE=—*—=m,-¢l= 2:¢ = C, = e
2-Ay 7 U 7T-Uy -m,
E/ : E .

3. YE=—" :me-c§:2e = Bo_ [BAY
2-Ay 7-U, 2 7 U

Here the three main formulas that it’s possibly to get out from the formula one combination.

1. YE=

£ E- /e'A'/’ — 2165228-10% J If: Ay =1.15190572-102%]
z-u,

These are probably the most exact energy formula that is possibly to get out from this essay
corresponding to nature science. The electron speed formula, if put the electron radius equal.

1 AleV -r, . 8-AyeV
- L= ] SO ==
7-U, V2. 7% Ul

2

. u,-e
2. aev=—2" _392687954-10%m and =2 —281523349-10 *m
V2-m, ¢, 4z-m,
2in 1)
. . . 2
= AV 5017720920 m £, = 2% % _433045600.10 )
7T - Uy 7 U,

This formula gives the radius of the first orbital, if known the electron radius and value of eV.
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The Hamiltonian wave equation with a potential and a kinetic energy part looks like follows.

Y Y Y m A’
+ + .

h-c, 2-h’
A + +
o-x* 0-y* 0-7° 2-h?

A m -2

e

Ay =0 Hint.  WE, =

This is the new “Formula one” equation for lambda energies, causes from the electromagnetic
radiation from electron at the quantization level of energies in Hydrogen, Helium and Argon.
The second derivative shows that the electron is going in a trajectory part, between the lobes.

’e-At// 2-h?
W E =— 27 _Ap = 19
k .uo V/ e'ﬂz ( )

e-A 2-h? 2-Ay-m,
e Ek:— l//-f-Al//z 2 o Ekzﬁ
7-u, m -A 7o Uy -€

e

Because there are a minus sign in equation (19) to kinetic energies, the Hamiltonian will be 0.
It indicates at the same time that lambda energy is rotated around the electron in a trajectory.

2
Ay = 2h > =1.15178316-10%J If: 2= ~9.11753533-10°m
m, -(9.11753533-10°° ) IR,
~E, = /ﬂz.msllzss.lo*w = E, =13.47505196eV
7-U,

This is the potential part of the new Hamiltonian wave equation. That will say the energy the
electron gives off into an electromagnetic radiation lambda, on the Hydrogen atoms surfaces.
When the electron is at Hydrogen surface, it gives off the electromagnetic energy named IPH.

7+ Ug e

2
" E, :_[ CAY Ay =2 hlz ] — —(2.16511286-107 J +1.15178316-10 % J ) = ~2.16522804-10J
m. -

o E, =-2.16522804-10) = E, =—13.47576884eV

This is the kinetic energy needed to remove the electron from its first orbital into the surfaces.

2
“ E¥Y=- ? V2 If: divy = 4%
877 -m, A
2 2 2 2
AE‘I’=—2—hZ-V2 If: V2=al};+ali+aq;
m, -4 0-Xx" 0-y° 0-z

If put the operator into the Schrédinger wave equation, we get the new energy Formula One.

s H= m dive-2 |av=0 because divE = divwd = V2@ and v =2
R 50 (90

Here it’s shown that the operator in the Hamiltonian wave equation is harmonic, since R is an
arbitrary region in space, which are a divergence theorem of surface integral from Gauss law.
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4. Elementary particles

According to the relativistic quantum field theory, matter consists of particles called fermions
[half-odd integral spin], and forces are mediated by the interaction or the exchange of other
particles called bosons [whole integral spin]. In the standard model, the basic fermions come
in three families, with each family made up of certain quarks and leptons (electrons), and
each of these particles has an antiparticle according to P. Dirac’s equation. The first family of
the standard model consists of low-mass quarks and leptons, which consist of the up? and
down| quarks, and the electron and its neutrino (positron). Quarks interact with each other
and other particles through the strong forces, and the leptons interact with other particles
through the weak forces, the electromagnetic force and the gravitational force. The quarks are
binding into simple triplets to form neutrons [|1]] and protons [1]1], which bind together to
form nuclei, which binds together to electrons to form atoms and molecules. The proton has
an intrinsic angular momentum (spin), and thus a magnetic flux moment. The antiproton, the
antiparticle of the proton, is also called a negatively proton. It differs from the proton when
cancelled out with the electron to having a negative charge. The antiproton is stable in
vacuum and does not decay spontaneously. When antiproton collides in particle accelerators
with neutron, the two particles are transformed into mesons; positively and negatively pions.

Paul A.M. Dirac (1902-1984). He was professor in mathematics at University of Cambridge
from 1933 to 1968. He shared the Noble Prize in Physics 1933 with E. Schrodinger: “for the
discovery of new productive forms of atomic theory”. He could early shown that the work of
E. Schrédinger and W. Heisenberg where equivalent. He stated one hypothesis 1928 through
theoretical studies that all matter in system of the atoms building stones has opposite charged
antimatter. He wrote the essay: “Principles of Quantum Mechanics” (1930), which predicted
the existence of the positron, or the anti-electron with same fundamental mass and spin (%2)
like the electron, but with an opposite positively charged mass. Dirac’s theory of the positron
was confirmed in 1932 through physical experiment from American physicist Carl Anderson.

am -zt 4t et @y =m, ze’
quarks

Hidekei Yukawa (1907-1981). He received the Nobel Prize in Physics the year 1949 "for his
prediction of the existence of mesons on the basis of theoretical work on the nuclear forces".
The Japanese physics predicted in year 1935 that pion’s exist, but they were not discovered
until 1947. The pion comes in three variables, namely one that is positively charged (=), the
negatively charged antiparticle (n”) with the same mass, and the neutral pion (n°), which has
its own antiparticle. The charged pion’s are unstable without an interaction in the proton to
have lifetime of about 2.6030 + 0.0024-10s [3]. The decay of a charged pion almost always
produces muons, with relative mass m=139.5675 + 0.0004 MeV [3]. Charged pions has value

Y To=H +V,
+ +
Y Th=u 4,

The pions interact within protons and neutrons via the strong nuclear forces. Hadrons are one
combination of these three quark and there antiquarks, two of them are quark upt and down|.

Y oz =e +v, [20]
But sometime of the Muon we have the value of an nt-electron, a myonneutro-electroneutrino.
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The individual quarks are held together by particles called gluons. The up and down quarks in
the protons are believed to be two of three fundamental particles of all matter in the universe.
Quarks cannot be separated from each other, for this would requires far more energy than
even the most powerful particle accelerator in the world can and will provide, and the quarks
are today observed bound strong together in pairs, forming particles called pion with mesons.

The baryon of proton Figure 4.0:1

quarks less than 10¥m

Y ﬁ*:a-(+1ej+u~(+gej
‘ 3 3
[141

This diagram illustrates the proton in a atom like Hydrogen, with radius of. r, =0.89612-10"°m

Thus, the proton has an angular momentum and quark spin. This makes the proton to lambdas
factory as soon charge on the electron works from outside. This makes that the magnetic flux
moment are in the proton. These three rgb colors above make together the proton color white.
If we assume that the proton has the value one to the electron in a system of a proton electron.

s proton=m, (7" )2- (7" )Z +(7* )2 %D, = " =up and 7~ =down
" proton=m_ -(ﬂ’)z N2zt et o,
Thus, if the forces of a system with one proton — one electron, or the system in Hydrogen are:

2
o mp .(ﬂ-’) .ﬁ.;[* .e? .(I)O =m, .ﬂ-’.ez.rl

m
3(1) =5.291772-10"m Hint: -~ = 1
7 - Uy m, \/2-7r5-uo

. - + — —
-m, -z -\/E-zz' Dy =m, -1, = I =

Thus, we have for the proton =* and =, that will say one positively charged particle =" and its
antiparticle =". This conclusion agrees very well with P. Diracs equation from the year 1930,
which stated that all particle matter has its anti particle. Thus the meson equation will give us:

o]

@)

c Cl

T +
7t +

@)

The pi-meson has spin of integer (0,1,.) and are observed in pairs of two quarks, or in pairs of
three quarks, forming elementary particles called Baryons, which include proton and neutron
consisting of three quarks. Pions are continually exchanged between the neutron and protons,
which forms the nucleus interaction of baryons to atoms strong forces, of the standard model.
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The meson equation:

w (ﬂ’)~(7r+):(d+a)~(a+u) =d-d+d-u+

Q|
c
_|_
c
c

11 12 1 2 2
—(—)§'§+(—)§'§+(—)§'—+(—)§ 3
__ 1. 2.2 4_ 9
9 9 9 9 9
=-1

The meson equation has a net charge e of a negative coulomb charge. These makes probably
the repulsion forces to the electrons and the attraction are probably to magnetic flux quantum.
This equation gives the relative mass into the proton and also the small particles of the
fundamental building stones of the proton. Here we could see that there exists three pi-
particles and there anti pi-particles, but if the n-electron will be cancelled out from the proton
equation there only are two pions, one " and one =n*. These will then fit the charge for
electrons in the Helium atoms. According to the standard model, the proton has an intrinsic
angular momentum or spin, and thus one magnetic flux quantum moment. The antiproton, the
antiparticle of the proton, is also called a negatively proton. It differs from one proton when
cancelled out with the electron to having a negative charge. Conclusion are then that the
negatively proton exist when the electron has no charge and only mass at distance r1 from the
proton in one polar systems. The antiproton is also stable in vacuum, and does not decay
spontaneously. When an antiproton collides in a particle accelerator with a proton or neutron,
the two particles are transformed into mesons, which have one extremely short half-life time.
In 1936 Carl Anderson could confirm through laboratory experiment at California Institute of
Technology the existence of the fundamental elementary nuclear particle called, meson. The
theory of the meson where predicted in 1935, year before from the physicist Yukawa Hideki.

The theory of how the nucleus is holding together is possibly to explain with the muon theory

2z

W om, = ym+midv = m, =1.89765-10 kg
0

The particle has a weight of about 27-+2 mass of the proton, or about 207 times the mass of
the electron. The muon was discovered in 1936 and in the standard model; muon’s belongs to
the second family of charm and strange quarks. The muon has the same spin (*2) and same
charge like the electron. The life-time of a muon outside the nucleus is of about 2-10°s and
converts then probably to electrons and pions. The standard model describes the fundamental
forces of nature, through the understanding of elementary particles behavior and interactions.

Hadrons are composed of two classes of elementary particles, namely mesons and baryons.
The first, mesons, include the lighter pion particles and second, baryons, include the heavier
proton and neutron particle. Hadrons interact with the strong forces and other fundamental
nature forces that interaction with hadrons are the gravitation, electromagnetism and the weak
forces. Elementary particles like Fermion are also classified by their angular momentum, or
its spin. Where electrons, protons and neutrons have half-odd integer multiples of Planck’s h-
bar constant, and in contrast to mesons, which have whole integer number of its spin and are
called bosons. Fermions obey Wolfgang Pauli’s: “Exclusion principles” and bosons do it not.
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4.1 The electron repulsion vs. attraction

Neo

nz

N1

Y4 of space
3ev
* attraction 12 eV
. Y of space
v ;
A 0 eV
+ spacetoao - repulsion12eV
® Proton” T e

Figure 4.1:1

This diagram shows how the force of repulsion vs. attraction is located in the Hydrogen atom.
If the density is constant to one the magnitude of the force increases linearly with the distance
from centre of the atom up to the status quo and then decrease with the square of the distance
as delta mass of the electron recedes from the first orbital r1. This holds for both electrostatic
repulsion and attraction of a point charge by a uniform charge density over the first orbital as
a spherical shell, which is also governed by the inverse square laws of flow/flux. In particular
there is no net electrostatic forces g on a charged particle mass located inside the first orbital.

F(}rce of attraction
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=rxF

»
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Radius
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Proton and its pion n -electron

The electron is at distance from the proton where it’s status quo to the electrostatic forces of
repulsion vs. attraction. If have a distance to the proton that’s make the attraction smaller than
one electron volt to the repulsion, then will the electron leave the atomic orbital in Hydrogen.
If classify the smallest possibly charge in three spaces that is allowed with the vector fields of

T
Il
ST ST T

x 1

0 X

10

0
1 XxeR

1

The charge generates of F1, F2, F3, {abs of determinant} = (i det A)- (charges generates ofﬁ ):

O

If x=0

(@)

x 10 1 1o J1o0
X
det(A)-{0 x 1|=x- -0- +1- [12]
o1 “Jo 1 Tx 1
101
01 o1 1o 1o
det(A)-{0 0 1{=0- |-0-[ _|+1.| |=0+0+1=1 [12]
o1 o1 o1

Here it’s proofed that the smallest allowed potential in three spaces is one electrostatic unit d.
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It is possibly to shown that the Hydrogen atom could have polar behavior in its neutral form.
It’s probably possibly to shown in connection into water-molecule, because a dipole moment.

k—_2r __27R, _, 1096845983 . .141324.10°m™ -~ angular energy m*to 1 eV.
LAV AeV 13.47576884
*. KE max = (5.1141324-10° )-(2.0618668-10 ** )-(2.97932098-10° ) = = - m-electron

This is the value of the electron at surfaces for the electric max, which has a circulation.

% = 277-2.42498687 -10% =1.5236642-10'°s™ -~ angular frequency s'to 1 eV.

* B max =(1.5236642-10"° )-(2.0618668-10"° ) = 7 = m-electron
This is the value of the electron at surface for the magnetic max, frequency to 1 electron volt.

d-c d*.c, -7
Emax _®-C - KE max _ 0T Ty -~ surface = 1 eV.
B max D oBmax @°.co-r «w

Here it’s possibly to see that when the electron is at surface, it has the value one electron volt.
Thus, E = V2® is conservative throughout in 3-space and that at all point. If divE =V?2.® then

. E .
. E=divE = Ezi but now: dlv(\] +& a—j:O Hint: curlB =J +es(,E
& ot ot

The operator V2-® is harmonic in three space, which is one divergence from the Gausses law.
That implies that divJ could not be zero, because JE /ot = & (Ampérés law again). If current J:

L O=gdivVE = —diszgzgodiva—Ezl » E_5 and goa—Ez—J = J=-5,0 =~ i-da
ot ot ot ot t

Implies that Maxwell says above: curlB = (‘90 %—eo %) =0 but Ampéré says above curlB=1J

About Maxwell’s laws vs. Ampére’s laws to speed Co and speed ¢ of light with argument to J

o curlB=0: Ifandonly if J=0and 6=0

o curlB=1J: Ifand only if J=0and 6 #0

André Marie Ampére (1775-1836). French mathematician and physician, his first work were
“Considéraations sur la théorie mathématique du jeu”, which gives him one professor’s title
in mathematical analyse at the Ecole Polytechnique School in Paris 1809. His most important
investigations was in differential equations, with paper like “Des considerations générales sur
les integrals des equations aux differences partielles”, and the essay “Une application de ces
considérations a I’intégration des équations différentielles du premier et du deuxiéme ordre*.
Later in year 1824 he gets one new professor title in physics at College de France. Ampéres
later works were manly on essays like electrodynamics and on electromagnetism “Recueil
d’observations électrodynamiques” in year 1822, and “Exposé méthodique des phénoménes
¢lectrodynamiques” year 1823, and the paper “Théorie des phénoménes électrodynamiques,
uniquement déduite de I’expérience”, from the year 1826. Ampére laws where controversial.
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5. The structure of Hydrogen
S P D F G H | K

N. Bohr’s first orbital r; in Hydrogen at S%2. Figure 5.0:1

This diagram shows how the = -electron are going before it will be any radiation y emission.
Note that the wt-electron are not going up in the S-series of Hydrogen. In Lyman, Ballmer and
Pasche series the w-electron are going up to nsz, but the Lyman series they are probably only
up to n2o, and over that energy level n, the frequency has a high electromagnetic radiation [2].

2 J— .
_ (n 12) IP, PN l: IP, _[%] = IP, :L n=234.
n 2 n (n*-1)-4,

+

N

These formulas hold for every energy level n in Hydrogen. The energies levels n have exactly
the form suggested by the lambda wavelength of Lyman line measured through spectroscopy.
If investigate the fine structure in Hydrogen at energy level n2 and ns two new J-couplings
constant in Lyman and Ballmer series arises. Through spectroscopic analyses, Hydrogen fine
structure splitting looks like follows according to this essays main reference material [1, 2, 3].

Serie S Lyman P Ballmer D Pasche F Bracket G Pfund H

6P 6D 6F 6G %
nr: 99

5P

1
S¥ nr: 20 Photon index to Excel sheet Figure 5.0:2
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5.1 Hydrogen fine structure; Two J -coupling, the first splitting occurs in 2P Lyman series.

Figure 5.1:1
4

2P3/2
0.879 fm
2P1/2

op -3.368942 eV

4
nr: 19 A = 121.5669910°m
17.811 nm

nr: 20 A = 121.56759-10°m

-13.475769 eV

1S% .
L = orbital angular momentum

This diagram shows the radius and lambdas between the first and second orbital in Hydrogen
with splitting. In 2P%2 of Lyman series arises all the electron transfer to the Ballmer D -series.

J-coupling of 19 & 20: G)-(82259.17400) =123388.7610

(%J-(82258.76814) = 41129.38407

(123388.761+41129.38407)
2

The energy level of 2P: >= =82259.07254 cm™

These are the energy at second energy level n of Lyman series orbital, in the Hydrogen atom.

Figure 5.1:2
3D5/2 *
-1.497308 eV
3D 1.502 fm
3D32 4
Nr: 50 2, = 656.45571-10°m
0.033 nm

nr: 51 A = 656.46811-10°m
-3.368942 eV

2P1/2 L = orbital angular momentum

This diagram shows the radius and lambdas between the second and third orbital in Hydrogen
with splitting. In 3D3/2 of Ballmer series arises all the electron transfer into Pasche F -series.

J-coupling of 50 & 51: (g)~(15233.32025+82259.17400) = 243731.2356

(g} -(15233.03242 +82258.76814) = 146237.7008

243731.2356 +146237.7008
The energy level on 3D: >= ( 2 ) =97492.23412 cm™

These are the energies at third energy level n of Ballmer series orbital in the Hydrogen atom.
And these two J -splitting constants in the Hydrogen atom will change all lambdas A -values.

56



Hydrogen 2P has only two J-coupling constants in its Lyman series shell of Hydrogen atom.

n?-1)-1R, 3.
e 2P:n, _ 2) "3 109618'7634 = 82259.07255 cm ™
n

The energy on level two in Hydrogen is in cm™ and the lonization Potential in Hydrogen 1Py
has the value 109678.7634 cm™. It’s simply the energy electron has on the Hydrogen surface.

Gj X+ (%) .y =2-82259.07255 = 164518.1451cm ™

Gj-l&—% o (gj-IPH:164518.1451cm‘1

Gonelgfelt)r = e

y=3-(IP,-x) <  3x+y=329036.2901cm™

Here we have get the formula for the energy in cm™ with y-value at P-level (1/2) if known the
x-value of P-level (3/2). It will be possibly through calculation with references of A in Excel.

+ x=8225017400cm™ then: x= 222293011 ) 50000154  Ref: nr 19 = 82259.3011 cm!
82259.1740

then: v 82258.89510

+ y=82258.76814cm™ S it
82258.76814

=1.00000154 Ref: nr 20 = 82258.8951 cm'*
Here we have get the J-couplings values so exact as possibly, with reference of lambda. [2, 3]
. x+[%j~ y=IR, < (%}X—i— y=IP, = x=3:(IP,—y) If: IP, =109678.4928cm*

There exists a fine structure value of the lonization Potential of Hydrogen, with value above.

X X

: = —  109678.492 XLy = _109678.492

The equation: 3 7 09678.4928 _ 3t Y 09678.4928

3 + y = 329036.2901 3 + y = 329036.2901

8—3)( —  219357.7973
. _ 3:219857.7973

8
X = 82259.17400
y = 82258.76814

2P (3/ 2) =82259.17400cm™ = 1=121.5669878-10°m
2P (1/ 2) =82258.76814 em™ = 1=121.5675876-10°m

The values of J-couplings constants of the fine structure can only be changed if IPH changes.
Because there are no air coefficient involved at level two, to lambdas, its exact values of 2P.
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Hydrogen 3D has only two J-couplings constants in its Ballmer series shell of the Hydrogen.

(n*-1)-1P, _8-100678.7634

> =97492.23413cm™
n

e 3D:in,=

The energy level three in Hydrogen is in cm™ and the lonization Potential in Hydrogen 1Py
has the value 109678.7634 cm™. It’s simply the energy electron has on the Hydrogen surface.

. (g} y +(gj y = 4.97492.23413 = 389968.9365cm""

. (gj- P, :m o (2—2) IP, =389968.9365 cm™

- @Dl - (oG

y= %( IP, — g [X]) = 5x+3y = 779937.873cm™ Hint: [x] = (nz (gj +n, [gD

Here we have get the formula for the y-value at D-level (3/2) if known the x-value of D-level.

+ (g}-x+(gj~y=4-97492.23413cm1 = 5x+3y =8-97492.23413cm™
1 1 -1
+ 5 X+y=IP, = 3 ) X+ =100678.3623cm
Xy = 109678.3623 3 3y - _3.100678.3623
The equation: 8 y = ' — 8 Y= '
5x + 3y = 779937.8729 5x + 3y =  779937.8729
3sz = 450902.7859
N 8-450902.7859
37
= 97492.49425
y = 97491.80056

3D(5/ 2) =07492.49425-82259.1740 cm™ = 15233.32025cm™ = A =656.45571-10°m
3D (3/ 2) =97491.80056 —82258.76814 cm ™ = 15233.03242cm™* = 1 =656.46811-10"m

Hydrogen fine structure has two J-couplings constants, for 2P and 3D, and these are both Jc.
If weighting the two J-coupling constants to reference values with air coefficient added, then:

[x] =82259.17400+15233.32025 = 97492.49425cm ™ Hint: 15233.42931/15233.32025 = 1.00000716
[y]=82258.76814 +15233.03242 = 97491.80056cm * Hint: 15233.14149/15233.03242 =1.00000716

Probably can the 3D level of fine structure value to IP be changed with a new air-coefficient?
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Hydrogen 2P and 3D fine structure values of the lonization Potential have follow equations:
e 2P=(3:-IR, )—(gj- x=IP, = IP, =109678.4928cm™ If: x=82259.1740cm™
This equation is necessary if known the x-value of 2P (3/2) through weighting or a reference.

X 3
—[5)— y=-IP, =-100678.4928 X = (gj-(& P, - IP,)

3x+y =3-1P, =329036.2901cm™ y=3-(IR, —x)

GJ X = (%)32259.17400 —123388.761

2 (123388.761-+ 41129.38407) .
. Y = ; — 82259.07254 ¢m
(Ej' y= ( %)-82258.76814 — 41129.38407

This is the final solution for the J-coupling constants at level 2P; with x = (3/2) and y = (1/2).

(64~ IP, j_(e.?.xj
9 8
3D = 3 =IP, = IP,=109678.3623cm™  If: x=97492.49425cm™

This equation is necessary if known the x-value of 3D (5/2) through weighting or a reference.

CUGII)
DIGESS

—(gj -x+3y =-3-IP, =-329035.0870

5x+3y = (%4) IP, =779937.8729cm™*

5)x= ( %).97492.49425 — 243731.2356

2 (243731.2356 +146237.7008) .
2, = =07492.23412 cm

3.y =(3/)-97491.80056 = 146237.7008 4

2)Y (3)-97401.80056 - -

This is the final solution for the J-coupling constants at level 3D; with x = (5/2) and y = (3/2).

To find the energy levels n corresponding to the electron in Hydrogen atom, when gives off
electromagnetic light, we could then expect that the electron’s wave function obey certain
boundary conditions and hence have quantized energy levels. For Lyman series in Hydrogen:

(n2 —1)~h~cO'Rw

Yy = e n=234.. If: R, =10968459.83m™

This formula gives the kinetic energy at every energy level in the Lyman series of Hydrogen.
To get the exact energy values in Ballmer, Pasch, Bracket and Phund series it’s necessary to
take the two J-coupling constants of the fine structure into considerations. The fine structures
change namely all lambda value through these two J-couplings level at 2P and 3D Hydrogen.
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5.2 Table of Hydrogen

nr

Intes

N R
couNHhHBEO0OubwN

Lambda A (m)
9.1403863E-08
9.1428618E-08
9.1457630E-08
9.1491934E-08
9.1532904E-08
9.1582386E-08
9.1642919E-08
9.1718064E-08
9.1812943E-08
9.1935148E-08
9.2096316E-08
9.2315045E-08
9.2622581E-08
9.3074840E-08
9.3780363E-08
9.4974326E-08
9.7253710E-08
1.0257227E-07
1.2156699E-07
1.2156759E-07
3.6612753E-07
3.6622168E-07
3.6632546E-07
3.6644022E-07
3.6656759E-07
3.6670947E-07
3.6686816E-07
3.6704644E-07
3.6724767E-07
3.6747598E-07
3.6773648E-07
3.6803552E-07
3.6838114E-07
3.6878356E-07
3.6925603E-07
3.6981587E-07
3.7048615E-07
3.7129815E-07
3.7229514E-07
3.7353841E-07
3.7511717E-07
3.7716551E-07
3.7989291E-07
3.8364246E-07
3.8901023E-07
3.9711452E-07
4.1028397E-07
4.3416261E-07
4.8626135E-07
6.5645571E-07
6.5646811E-07
8.2782453E-07
8.2830600E-07
8.2883706E-07
8.2942480E-07
8.3007760E-07
8.3080548E-07
8.3162046E-07
8.3253709E-07
8.3357310E-07
8.3475028E-07
8.3609567E-07
8.3764314E-07
8.3943562E-07
8.4152817E-07
8.4399239E-07
8.4692281E-07
8.5044643E-07
8.5473726E-07
8.6003918E-07
8.6670313E-07

Potential energy
2.1597001E-18
2.1591153E-18
2.1584304E-18
2.1576211E-18
2.1566554E-18
2.1554901E-18
2.1540664E-18
2.1523015E-18
2.1500774E-18
2.1472194E-18
2.1434617E-18
2.1383831E-18
2.1312830E-18
2.1209269E-18
2.1049708E-18
2.0785083E-18
2.0297933E-18
1.9245448E-18
1.6238366E-18
1.6238286E-18
5.3916986E-19
5.3903125E-19
5.3887854E-19
5.3870977E-19
5.3852260E-19
5.3831425E-19
5.3808139E-19
5.3782004E-19
5.3752535E-19
5.3719138E-19
5.3681085E-19
5.3637467E-19
5.3587144E-19
5.3528668E-19
5.3460178E-19
5.3379248E-19
5.3282675E-19
5.3166150E-19
5.3023773E-19
5.2847291E-19
5.2624872E-19
5.2339073E-19
5.1963310E-19
5.1455444E-19
5.0745434E-19
4.9709825E-19
4.8114220E-19
4.5467971E-19
4.0596467E-19
3.0071325E-19
3.0070757E-19
2.3846229E-19
2.3832368E-19
2.3817097E-19
2.3800220E-19
2.3781503E-19
2.3760668E-19
2.3737382E-19
2.3711247E-19
2.3681778E-19
2.3648381E-19
2.3610328E-19
2.3566710E-19
2.3516387E-19
2.3457911E-19
2.3389421E-19
2.3308491E-19
2.3211918E-19
2.3095393E-19
2.2953016E-19
2.2776534E-19

AEnergy kinetic
1.1460314E-22
1.1454109E-22
1.1446844E-22
1.1438261E-22
1.1428024E-22
1.1415678E-22
1.1400603E-22
1.1381929E-22
1.1358417E-22
1.1328241E-22
1.1288627E-22
1.1235196E-22
1.1160711E-22
1.1052513E-22
1.0886839E-22
1.0614834E-22
1.0123094E-22
9.1005089E-23
6.4787963E-23
6.4787323E-23
7.1426744E-24
7.1390024E-24
7.1349581E-24
7.1304897E-24
7.1255356E-24
7.1200230E-24
7.1138646E-24
7.1069558E-24
7.0991695E-24
7.0903508E-24
7.0803091E-24
7.0688077E-24
7.0555500E-24
7.0401599E-24
7.0221555E-24
7.0009110E-24
6.9756019E-24
6.9451251E-24
6.9079773E-24
6.8620693E-24
6.8044300E-24
6.7307227E-24
6.6344245E-24
6.5053744E-24
6.3270837E-24
6.0714736E-24
5.6879602E-24
5.0794980E-24
4.0493576E-24
2.2218502E-24
2.2217663E-24
1.3971694E-24
1.3955456E-24
1.3937578E-24
1.3917832E-24
1.3895950E-24
1.3871612E-24
1.3844437E-24
1.3813968E-24
1.3779652E-24
1.3740815E-24
1.3696629E-24
1.3646069E-24
1.3587853E-24
1.3520362E-24
1.3441526E-24
1.3348669E-24
1.3238284E-24
1.3105704E-24
1.2944616E-24
1.2746322E-24

Kinetic energy J
2.1598147E-18
2.1592299E-18
2.1585449E-18
2.1577355E-18
2.1567697E-18
2.1556043E-18
2.1541804E-18
2.1524154E-18
2.1501909E-18
2.1473326E-18
2.1435746E-18
2.1384954E-18
2.1313946E-18
2.1210374E-18
2.1050797E-18
2.0786145E-18
2.0298945E-18
1.9246358E-18
1.6239014E-18
1.6238934E-18
5.3917700E-19
5.3903838E-19
5.3888568E-19
5.3871690E-19
5.3852973E-19
5.3832137E-19
5.3808851E-19
5.3782715E-19
5.3753245E-19
5.3719847E-19
5.3681793E-19
5.3638174E-19
5.3587850E-19
5.3529372E-19
5.3460880E-19
5.3379949E-19
5.3283373E-19
5.3166845E-19
5.3024464E-19
5.2847977E-19
5.2625552E-19
5.2339746E-19
5.1963973E-19
5.1456094E-19
5.0746066E-19
4.9710432E-19
4.8114789E-19
4.5468479E-19
4.0596872E-19
3.0071547E-19
3.0070979E-19
2.3846368E-19
2.3832507E-19
2.3817237E-19
2.3800360E-19
2.3781642E-19
2.3760807E-19
2.3737521E-19
2.3711386E-19
2.3681916E-19
2.3648519E-19
2.3610465E-19
2.3566847E-19
2.3516523E-19
2.3458046E-19
2.3389555E-19
2.3308625E-19
2.3212051E-19
2.3095524E-19
2.2953145E-19
2.2776661E-19

Time of path s
1.1132086E-18
1.1129072E-18
1.1125541E-18
1.1121369E-18
1.1116391E-18
1.1110385E-18
1.1103046E-18
1.1093948E-18
1.1082483E-18
1.1067751E-18
1.1048382E-18
1.1022203E-18
1.0985603E-18
1.0932221E-18
1.0849972E-18
1.0713565E-18
1.0462453E-18
9.9199302E-19
8.3698896E-19
8.3698483E-19
2.7790184E-19
2.7783039E-19
2.7775169E-19
2.7766470E-19
2.7756822E-19
2.7746083E-19
2.7734081E-19
2.7720610E-19
2.7705421E-19
2.7688207E-19
2.7668593E-19
2.7646111E-19
2.7620173E-19
2.7590032E-19
2.7554730E-19
2.7513017E-19
2.7463240E-19
2.7403179E-19
2.7329793E-19
2.7238829E-19
2.7124187E-19
2.6976877E-19
2.6783197E-19
2.6521426E-19
2.6155465E-19
2.5621680E-19
2.4799256E-19
2.3435298E-19
2.0924382E-19
1.5499434E-19
1.5499141E-19
1.2290861E-19
1.2283717E-19
1.2275846E-19
1.2267147E-19
1.2257500E-19
1.2246761E-19
1.2234759E-19
1.2221288E-19
1.2206099E-19
1.2188886E-19
1.2169272E-19
1.2146790E-19
1.2120853E-19
1.2090713E-19
1.2055411E-19
1.2013698E-19
1.1963922E-19
1.1903862E-19
1.1830477E-19
1.1739514E-19

Distance radius
2.9258309E-10
2.9250387E-10
2.9241108E-10
2.9230143E-10
2.9217060E-10
2.9201273E-10
2.9181983E-10
2.9158073E-10
2.9127940E-10
2.9089219E-10
2.9038311E-10
2.8969504E-10
2.8873311E-10
2.8733006E-10
2.8516832E-10
2.8158317E-10
2.7498323E-10
2.6072417E-10
2.1998466E-10
2.1998358E-10
7.3040560E-11
7.3021783E-11
7.3001096E-11
7.2978233E-11
7.2952876E-11
7.2924651E-11
7.2893106E-11
7.2857701E-11
7.2817778E-11
7.2772536E-11
7.2720985E-11
7.2661896E-11
7.2593723E-11
7.2514505E-11
7.2421721E-11
7.2312086E-11
7.2181258E-11
7.2023401E-11
7.1830522E-11
7.1591441E-11
7.1290130E-11
7.0902957E-11
7.0393910E-11
6.9705903E-11
6.8744051E-11
6.7341111E-11
6.5179545E-11
6.1594675E-11
5.4995267E-11
4.0736950E-11
4.0736181E-11
3.2303902E-11
3.2285125E-11
3.2264439E-11
3.2241576E-11
3.2216220E-11
3.2187994E-11
3.2156450E-11
3.2121045E-11
3.2081123E-11
3.2035882E-11
3.1984332E-11
3.1925243E-11
3.1857072E-11
3.1777855E-11
3.1685072E-11
3.1575439E-11
3.1444613E-11
3.1286758E-11
3.1093882E-11
3.0854804E-11



8.7525018E-07

2.2554115E-19

1.2498596E-24

2.2554240E-19

1.1624874E-19

3.0553498E-11

73 2 8.8648343E-07  2.2268316E-19 1.2183846E-24 2.2268438E-19  1.1477566E-19 3.0166331E-11
74 3 9.0169901E-07  2.1892553E-19 1.1776126E-24 2.1892670E-19  1.1283889E-19 2.9657291E-11
75 4 9.2311351E-07  2.1384687E-19 1.1236096E-24 2.1384799E-19  1.1022123E-19 2.8969294E-11
76 5 9.5481508E-07 2.0674677E-19 1.0502365E-24 2.0674782E-19  1.0656166E-19 2.8007456E-11
7 7 1.0051645E-06  1.9639068E-19  9.4765745E-25 1.9639163E-19  1.0122389E-19 2.6604537E-11
78 12 1.0940523E-06  1.8043463E-19  7.9992530E-25 1.8043543E-19  9.2999772E-20 2.4443003E-11
79 20 1.2820821E-06  1.5397214E-19  5.8249733E-25 1.5397272E-19  7.9360400E-20 2.0858186E-11
88 1.6411564E-06  1.2028405E-19  3.5548863E-25 1.2028440E-19  6.1996815E-20 1.6294538E-11
89 1.6810998E-06  1.1742606E-19  3.3879627E-25 1.1742640E-19  6.0523746E-20 1.5907373E-11
90 1.7366734E-06  1.1366843E-19  3.1746023E-25 1.1366874E-19  5.8586981E-20 1.5398336E-11
91 1.8178963E-06  1.0858977E-19  2.8972598E-25 1.0859006E-19  5.5969331E-20 1.4710343E-11
92 40 1.8754548E-06  1.0525710E-19  2.7221525E-25 1.0525737E-19  5.4251605E-20 1.4258875E-11
93 1.9450742E-06  1.0148967E-19  2.5307735E-25 1.0148992E-19  5.2309789E-20 1.3748510E-11
94 5 2.1661054E-06  9.1133577E-20  2.0406404E-25 9.1133781E-20 4.6972043E-20 1.2345598E-11
98 8 2.6258502E-06  7.5177530E-20  1.3886275E-25 7.5177669E-20  3.8747967E-20 1.0184075E-11
100 2.7582460E-06  7.1569008E-20  1.2585186E-25 7.1569134E-20 3.6888061E-20 9.6952386E-12
101 2.8729734E-06  6.8711020E-20  1.1600119E-25 6.8711136E-20  3.5414995E-20 9.3080748E-12
102 3.0391784E-06  6.4953386E-20  1.0366048E-25 6.4953490E-20  3.3478235E-20 8.7990387E-12
103 3.2969659E-06  5.9874726E-20  8.8083938E-26 5.9874814E-20 3.0860591E-20 8.1110470E-12
104 3.7405273E-06  5.2774626E-20  6.8432117E-26 5.2774694E-20 2.7201058E-20 7.1492168E-12
105 15 4.0522379E-06  4.8715039E-20  5.8309023E-26 4.8715098E-20 2.5108666E-20 6.5992764E-12
106 4.3764170E-06  4.5106518E-20  4.9990589E-26 4.5106568E-20  2.3248763E-20 6.1104405E-12
107 3 4.6537420E-06  4.2418538E-20  4.4210053E-26 4.2418582E-20 2.1863325E-20 5.7463078E-12
108 2.8729734E-06  6.8711020E-20  1.1600119E-25 6.8711136E-20  3.5414995E-20 9.3080748E-12
109 5.1286136E-06  3.8490895E-20  3.6402036E-26 3.8490932E-20 1.9838941E-20 5.2142418E-12
110 5.9081629E-06  3.3412236E-20  2.7429678E-26 3.3412263E-20  1.7221301E-20 4.5262510E-12
111 20 7.4598016E-06  2.6462491E-20  1.7205650E-26 2.6462508E-20 1.3639268E-20 3.5847901E-12
112 7.5024291E-06  2.6312135E-20  1.7010686E-26 2.6312152E-20 1.3561772E-20 3.5644220E-12
113 1.1308593E-05 1.7456188E-20  7.4870112E-27 1.7456196E-20  8.9972475E-21 2.3647343E-12
114 3 1.2371794E-05 1.5956047E-20  6.2554746E-27 1.5956053E-20  8.2240462E-21 2.1615148E-12
115 1.9061727E-05 1.0356088E-20  2.6351245E-27 1.0356091E-20 5.3377216E-21  1.4029061E-12
116 R~  9.1175353E-08 2.1651129E-18 1.1517832E-22 2.1652280E-18  1.1159987E-18 2.9331642E-10

Reference intensity indicated in blue colour is from: [2, 3]. Rest of left intensity from reference of pathways [1].

Grotrian diagram

transition  Lyman series  Kinetic energy  transition  Ballmer series  kinetic energy  transition  Pasche series  kinetic energy
20:1 P2 2.15981E-18 1.14903E-22 20:1D"2 5.35900E-19 2.85100E-23 20:1F*2  2.3518E-19 1.2511E-23
19:1 P2 2.15923E-18 1.14871E-22 19:1D"2 5.35315E-19 2.84789E-23 19:1F"2  2.3459E-19 1.2480E-23
18:1 P2  2.15855E-18 1.14835E-22 18:1D"2 5.34630E-19 2.84424E-23 18:1F"2 2.3391E-19 1.2444E-23
17:1 P72 2.15774E-18 1.14792E-22 17:1D"2 5.33821E-19 2.83994E-23 17:1F"2 2.3310E-19 1.2401E-23
16:1 P2  2.15677E-18 1.14741E-22 16:1D"2 5.32855E-19 2.83480E-23 16:1F*2 2.3213E-19 1.2349E-23
15:1 P2 2.15560E-18 1.14679E-22 15:1D"2 5.31690E-19 2.82860E-23 15:1F*2 2.3097E-19 1.2287E-23
14:1 P2 2.15418E-18 1.14603E-22 14:1D"2 5.30266E-19 2.82103E-23 14:1F"2  2.2954E-19 1.2212E-23
13:1 P72 2.15242E-18 1.14509E-22 13:1D"2 5.28501E-19 2.81164E-23 13:1F*2 2.2778E-19 1.2118E-23
12:1 P2 2.15019E-18 1.14391E-22 12:1D"2 5.26277E-19 2.79980E-23 12:1F"2  2.2555E-19 1.1999E-23
11:1 P2 2.14733E-18 1.14239E-22 11:1D"2 5.23419E-19 2.78460E-23 11:1F"2  2.2270E-19 1.1847E-23
10:1 P2 2.14358E-18 1.14039E-22 10:1D"2 5.19661E-19 2.76461E-23 10:1F*2  2.1894E-19 1.1648E-23
09:1P"2  2.13850E-18 1.13768E-22 09:1D"2 5.14582E-19 2.73759E-23 09:1F*2  2.1386E-19 1.1377E-23
08:1 P2 2.13140E-18 1.13391E-22 08:1D"2 5.07481E-19 2.69981E-23 08:1F*2 2.0676E-19 1.1000E-23
07:1P"2 2.12104E-18 1.12840E-22 07:1D"2 4.97125E-19 2.64471E-23 07:1F"2  1.9640E-19 1.0449E-23
06:1 P2  2.10508E-18 1.11991E-22 06:1D”2 4.81168E-19 2.55982E-23 06:1F"2  1.8044E-19 9.5997E-24
05:1 P2  2.07862E-18 1.10583E-22 05:1D"2 4.54704E-19 2.41903E-23 05:1F*2  1.5398E-19 8.1918E-24
04:1 P2 2.02990E-18 1.07991E-22 04:1D”2 4.05986E-19 2.15986E-23 04:1F"2 1.0526E-19 5.6000E-24
03:1P"2 1.92465E-18 1.02392E-22 35/2D"2 3.00729E-19 1.59989E-23 - - -

23/2P~2  1.62392E-18 8.63930E-23 33/2D"2 3.00724E-19 1.59986E-23 - - -

21/2 P2 1.62392E-18 8.63926E-23 - - - - - -

This Grotrian diagram shows the energy levels in comparison to the delta difference to kinetic energy Hydrogen.

2
\/muo m, -1

The Hamiltonian with one kinetic part and one potential part, and the equation is equivalent
into the kinetic energy of the electron system. Through this knowhow, it’s possibly to get the
time of travel pathway for the electron, and through this get the distance radius max of travel
between orbital and atoms Asurface. The kinetic energy to the electron system in Hydrogen is
necessary because there exist a delta up to surface and/or there exist a delta at first ¥2S orbital.

A m A2

e

. . 2
‘I’Ek:—(hi+2h ] and t=

h-c,

61



5.3 Transition of Hydrogen

=

Lyman P-series

S

=121.56699-10

=121.56759-10°m
Energy nr: 19 = 82259.1740 cm’?

-13.4758 eV

Energy nr: 20 = 82258.7681 cm™

This diagram shows how the energies are going from the ground state with particular distance
from: S¥% at first orbital to Lyman series are indicated in red color. The electron has opposite
vector when gives off electromagnetic radiation when falling down from higher n to lower n.

Index

O©OoO~NO O WNE

20

Intensity

WN OB WNE PP
OO OO0 OoOONOLm~NO O

50
100
300

1000
500

Lambda ref: [1]
9.140390E-08
9.142860E-08
9.145760E-08
9.149190E-08
9.153290E-08
9.158240E-08
9.164290E-08
9.171810E-08
9.181290E-08
9.193510E-08
9.209630E-08
9.231500E-08
9.262260E-08
9.307480E-08
9.378040E-08
9.497430E-08
9.725370E-08
1.025722E-07
1.215668E-07
1.215674E-07

Lambda A [air]

vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum

E upper cm?

109405
109375
109340
109299
109250
109191
109119
109030
108917
108772
108582
108325
107965
107440
106632
105292
102824
97492

82259

82259

E lambda cm™  J - coupling
109404.5221 1/2-3/2
109374.9658 1/2-3/2
109340.2845 1/2 -3/2
109299.2932 1/2-3/12
109250.3351 1/2-3/2
109191.2857 1/2-3/2
109119.2007 1/2-3/12
109029.7335 1/2-3/2
108917.1565 1/2-3/2
108772.3840 1/2-3/2
108581.9952 1/2-3/2
108324.7576 1/2-3/12
107965.0107 1/2-3/2
107440.4672 1/2-3/12
106632.0894 1/2-3/12
105291.6421 1/2-3/2
102823.8514 1/2-3/12
97492.3030 1/2-3/2
82259.3011 1/2-3/2
82258.8951 1/2-1/2

Photon y transition states

[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2
[01572 1/2

> 20PA23/2]
> 19P"23/2]
> 18P"23/2]
> 17PA23/2]
> 16P"23/2]
> 15PA23/2]
> 14PA23/2]
> 13P"23/2]
> 12PA23/2]
> 11PA23/2]
->10P"23/2]
> 09PA23/2]
> 08PA23/2]
> 07PA23/2]
> 06PA23/2]
> 05PA23/2]
> 04PA23/2]
> 03PA23/2]
> 02P"23/2]
> 02P21/2]

The intensity sources are mainly from reference 1, 2 & 3. Hydrogen lambda transition and J-coupling reference are mainly from reference 1.

These are the photons that are going up with the electron from ground state at S% to Lyman
series nzo. Normal Hydrogen shell is going up to nsz, but between nsz to n21 they have a high
magnetic radiation, an ultraviolet lambda. The Campton effect is the change in wavelength of
very high energy electromagnetic radiation [X-ray] when it scatters of electrons. The effect
confirmed that electromagnetic radiation of electrons have both particle and wave properties.
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Ballmer D-series

2P

2

.......... ] 3
L =656.455710°m (—]
A =656.4681-10°m

Energy nr: 50 = 15233.320 cm'?
Energy nr: 51 = 15233.032 cm™

Here the main transition for the electrons from Lyman 2P (%) over Ballmer D-series (visible).

Index
21
22
23
24

51

Intensity

OO wWN

10
15
20
5

6

8
15
30
80
120
180

Lambda ref: [1]
3.660279E-07
3.661221E-07
3.662258E-07
3.663406E-07
3.664679E-07
3.666097E-07
3.667684E-07
3.669466E-07
3.671478E-07
3.673761E-07
3.676365E-07
3.679355E-07
3.682810E-07
3.686833E-07
3.691557E-07
3.697154E-07
3.703855E-07
3.711974E-07
3.721940E-07
3.734370E-07
3.750154E-07
3.770632E-07
3.797900E-07
3.835386E-07
3.889051E-07
3.970074E-07
4.101737E-07
4.340468E-07
4.861332E-07
6.562725E-07
6.562849E-07

Lambda A [air]
3.661275E-07
3.662217E-07
3.663254E-07
3.664402E-07
3.665676E-07
3.667094E-07
3.668682E-07
3.670464E-07
3.672477E-07
3.674760E-07
3.677365E-07
3.680356E-07
3.683812E-07
3.687836E-07
3.692561E-07
3.698160E-07
3.704862E-07
3.712984E-07
3.722952E-07
3.735386E-07
3.751174E-07
3.771658E-07
3.798933E-07
3.836429E-07
3.890109E-07
3.971154E-07
4.102853E-07
4.341649E-07
4.862654E-07
6.564510E-07
6.564634E-07

E upper cm?  E lambda cm?  J - coupling
109572 27312.8927 1/2 - 512
109565 27305.8653 1/2 -5/2
109557 27298.1334 1/2-5/2
109548 27289.5790 1/2 -5/2
109539 27280.0994 1/2 -5/2
109528 27269.5478 1/2-5/2
109517 27257.7483 1/2 -5/2
109503 272445112 1/2 -5/2
109488 27229.5809 1/2 -5/2
109472 27212.6596 1/2 -5/2
109452 27193.3846 1/2-5/2
109430 27171.2861 1/2 -5/2
109405 27145.7956 1/2 -5/2
109375 27116.1746 1/2-5/2
109340 27081.4747 1/2 -5/2
109299 27040.4769 1/2 -5/2
109250 26991.5554 1/2-5/2
109191 26932.5182 1/2 -5/2
109119 26860.4027 1/2 -5/2
109030 26770.9968 1/2 -5/2
108917 26658.3205 1/2 -5/2
108772 26513.5413 1/2 -5/2
108582 26323.1805 1/2 -512
108325 26065.9051 1/2 -512
107965 25706.2217 1/2 -5/2
107440 25181.5980 1/2 -512
106632 24373.2856 1/2 -5/2
105292 23032.7254 1/2 -5/2
102824 20564.9002 1/2 -512
97493 15233.4293 3/2-5/2
97492 15233.1415 1/2-3/12

Photon y transition states
[02P~2 1/2 -> 32D"25/2 ]
[02P72 1/2 -> 31D"2 5/2 ]
[02P2 1/2 -> 30D"2 5/2 ]
[02P2 1/2 -> 29D"2 5/2 ]
[02P"2 1/2 -> 28D"2 5/2 ]
[02P"2 1/2 -> 27D"2 5/2 ]
[02P"2 1/2 -> 26D"2 5/2 ]
[02P"2 1/2 -> 25D"2 5/2 ]
[02P2 1/2 -> 24D"2 5/2 ]
[02P"2 1/2 -> 23D"2 5/2 ]
[02P2 1/2 -> 22D"2 5/2 ]
[02P"2 1/2 -> 21D"2 5/2 ]
[02P"2 1/2 -> 20D"2 5/2 ]
[02P~2 1/2 -> 19D2 5/2 ]
[02P72 1/2 -> 18D"2 5/2 ]
[02P"2 1/2 -> 17D"2 5/2 ]
[02P2 1/2 -> 16D"2 5/2 ]
[02P"2 1/2 -> 15D"2 5/2 ]
[02P~2 1/2 -> 14D"2 5/2 ]
[02P~2 1/2 -> 13D"2 5/2 ]
[02P"2 1/2 -> 12D"2 5/2 ]
[02P~2 1/2 -> 11D"2 5/2 ]
[02P72 1/2 -> 10D2 5/2 ]
[02P"2 1/2 -> 09D"2 5/2 ]
[02P~2 1/2 -> 08D"2 5/2 ]
[02P72 1/2 -> 07D"2 5/2 ]
[02P~2 1/2 -> 06D"2 5/2 ]
[02P~2 1/2 -> 05D"2 5/2 ]
[02P"2 1/2 -> 04D"2 5/2 ]
[02P~2 3/2 -> 03D"2 5/2 ]
[02P72 1/2 -> 03D"2 3/2 ]

The intensity sources are mainly from reference 1, 2 & 3. Hydrogen lambda transition and J-coupling reference are mainly from reference 1.
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Pasche F-series

D7 L =1875.620-10°m

2 Energy nr: 84 = 5331.570 cm™*
Here the main transition for electrons from Ballmer 3D (3/2), over Pasche F-series (infrared).

Index Intensity Lambdaref: [1] Lambda [air] Eupper cm? Elambda cm™ J-coupling  Photon v transition states

52 - 8.276310E-07  8.278561E-07 109571 12079.3938 3/2-712 [03D"2 3/2 -> 32F"2 7/2 ]
53 - 8.281125E-07  8.283377E-07 109564 12072.3703 3/2-712 [03D"2 3/2 -> 31F"2 7/2]
54 - 8.286434E-07  8.288688E-07 109557 12064.6357 3/2-712 [03D"2 3/2 -> 30F"2 7/2 ]
55 - 8.292309E-07  8.294565E-07 109548 12056.0880 3/2-712 [03D"2 3/2 -> 29F"2 7/2 ]
56 - 8.298837E-07  8.301094E-07 109539 12046.6045 3/2-712 [03D"2 3/2 -> 28F"2 7/2 ]
57 - 8.306115E-07  8.308374E-07 109528 12036.0490 3/2-712 [03D"2 3/2 -> 27TF"2 712 ]
58 - 8.314262E-07  8.316523E-07 109516 12024.2551 3/2-712 [03D"2 3/2 -> 26F"2 7/2 ]
59 - 8.323428E-07  8.325692E-07 109503 12011.0137 3/2-712 [03D"2 3/2 -> 25F"2 7/2 ]
60 - 8.333785E-07  8.336052E-07 109488 11996.0867 3/2-712 [03D"2 3/2 -> 24F™2 7/2 ]
61 - 8.345553E-07  8.347823E-07 109471 11979.1711 3/2-712 [03D"2 3/2 -> 23F"2 7/2 ]
62 - 8.359006E-07  8.361280E-07 109452 11959.8918 3/2-712 [03D"2 3/2 -> 22F"2 712 ]
63 - 8.374478E-07  8.376756E-07 109430 11937.7957 3/2-712 [03D"2 3/2 -> 21F"2 7/2 ]
64 - 8.392400E-07  8.394683E-07 109404 11912.3025 3/2-712 [03DA"2 3/2 -> 20F"2 7/2 ]
65 - 8.413321E-07  8.415609E-07 109375 11882.6807 3/2-712 [03D"2 3/2 -> 19F"2 7/2 ]
66 - 8.437958E-07  8.440253E-07 109340 11847.9859 3/2-712 [03D"2 3/2 -> 18F"2 7/2 ]
67 - 8.467256E-07  8.469559E-07 109299 11806.9901 3/2-712 [03D"2 3/2 -> 17TF"2 712 ]
68 - 8.502487E-07  8.504800E-07 109250 11758.0665 3/2-712 [03D"2 3/2 -> 16F"2 7/2 ]
69 - 8.545384E-07  8.547708E-07 109191 11699.0421 3/2-712 [03D"2 3/2 -> 15F"2 7/2 ]
70 - 8.598394E-07  8.600733E-07 109119 11626.9163 3/2-712 [03D"2 3/2 -> 14F"2 712 ]
71 - 8.665021E-07  8.667378E-07 109030 11537.5147 3/2-712 [03D"2 3/2 -> 13F"2 7/2 ]
72 - 8.750475E-07  8.752855E-07 108917 11424.8435 3/2-712 [03D"2 3/2 -> 12F"2 7/2 ]
73 2  8.862787E-07  8.865198E-07 108772 11280.0643 3/2-712 [03D"2 3/2 -> 11F"2 7/2 ]
74 3 9.014911E-07  9.017363E-07 108582 11089.7165 3/2-712 [03D"2 3/2 -> 10F"2 7/2 ]
75 4 9.229017E-07  9.231527E-07 108324 10832.4437 3/2-712 [03D"2 3/2 -> 09F"2 7/2 ]
76 5  9.545974E-07  9.548571E-07 107965 10472.7718 3/2-712 [03D"2 3/2 -> 08F"2 7/2 ]
77 7  1.004938E-06  1.005211E-06 107440 9948.1567 3/2-712 [03D"2 3/2 -> 07TF"2 7/2 ]
78 12 1.093809E-06  1.094107E-06 106632 9139.8779 3/2-712 [03D"2 3/2 -> 06F"2 7/2 ]
79 20  1.281805E-06  1.282154E-06 105291 7799.3772 3/2-712 [03D"2 3/2 -> 05F"2 7/2 ]
84 40  1.875110E-06  1.875620E-06 102824 5331.5703 3/2-712 [03D"2 3/2 -> 04F"2 7/2 ]

The intensity sources are mainly from reference 1, 2 & 3. Hydrogen lambda transition and J-coupling reference are mainly from reference 1.

The lambda vector is opposite for the electron when gives off electromagnetic radiation when
falling down from higher to lower n. Before falling down, the electron must raise up higher n.
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Bracket G-series

== = 10
AF —= A =4052.2419-10"m

Energy nr: 93 = 2467.770 cm™
Here the main transition for electrons from Pasche 4F (7/2) to Bracket G-series (far infrared).

Index Intensity Lambdaref: [1] Lambda X [air] E upper cm? Elambda cm?® J-coupling  Photon y transition states

80 - 1.640720E-06 1.641166E-06 108917 6093.2278 712 -912 [04F~2 7/2 -> 12G"2 9/2 ]
81 - 1.680650E-06 1.681107E-06 108772 5948.4609 712 -9/2 [04F72 712 -> 11G"2 9/2 ]
82 - 1.736210E-06 1.736682E-06 108582 5758.1057 712 -912 [04F~2 7/2 -> 10G"2 9/2 ]
83 - 1.817410E-06 1.817904E-06 108324 5500.8395 712 -9/2 [04F~2 7/2 -> 09G"2 9/2 ]
85 - 1.944560E-06 1.945089E-06 107965 5141.1531 712 -9/2 [04F~2 7/2 -> 08G"2 9/2 ]
86 5 2.165520E-06  2.166109E-06 107440 4616.5728 712 -912 [04F~2 7/2 -> 07G"2 9/2 ]
87 8  2.625130E-06  2.625844E-06 106632 3808.2993 712 -9/2 [04F~2 7/2 -> 06G"2 9/2 ]
93 15  4.051140E-06  4.052242E-06 105291 2467.7697 712 -912 [04F~2 7/2 -> 05G"2 9/2 ]

The intensity sources are mainly from reference 1, 2 & 3. Hydrogen lambda transition and J-coupling reference are mainly from reference 1.

The first five transitions are indicated purple in Bracket series, which correspond to G -series.

Phund H-series

2_%’5 = . -10°°
5G = A =7459.7885-10"°m

Energy nr: 99 = 1340.521 cm™
Here the main transition for electrons from Bracket 5G (9/2), to Phund H-series (far infrared).

Index Intensity Lambdaref: [1] Lambdaa [air] Eupper cm? Elambda cm™ J - coupling Photon y transition states

88 - 2.757500E-06 2.758250E-06 108917 3625.4871 9/2-11/2  [05G"29/2 -> 12H"2 11/2 ]
89 - 2.872200E-06 2.872981E-06 108772 3480.7049 9/2-11/2  [05G"29/2 -> 11H"2 11/2]
90 - 3.038400E-06 3.039226E-06 108582 3290.3109 9/2-11/2  [05G"29/2 -> 10H"2 11/2 ]
91 - 3.296100E-06 3.296997E-06 108324 3033.0635 9/2-11/2  [05G"29/2 -> 09H"2 11/2 ]
92 - 3.739500E-06 3.740517E-06 107965 2673.4271 9/2-11/2  [05G"29/2 -> 08H"2 11/2]
95 3  4.652470E-06  4.653735E-06 107440 2148.8114 9/2-11/2  [05G"29/2 -> 07H"2 11/2 ]
99 20  7.457760E-06  7.459789E-06 106632 1340.5206 9/2-11/2  [05G"2 9/2 -> 06H"2 11/2 ]

The intensity sources are mainly from reference 1, 2 & 3. Hydrogen lambda transition and J-coupling reference are mainly from reference 1.

The first five transitions are indicated dark red in Phund series, which correspond to H-series.
One new named series are the Humphreys series, which indicates, far infrared transitions [4].
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A =1130.8775-10°m

Energy nr: 101 = 884.269 cm™
The main transitions for electrons from Phund 6H (11/2) to Humphreys I-series (far infrared).

Index Intensity Lambdaref: [1] Lambda X [air] Eupper cm? E lambda cm? J- coupling Photon y transition states

94 - 4.375300E-06  4.376490E-06 108917 2284.9361 11/2-13/2  [06H"2 11/2 -> 1212 13/2]
96 - 4.671200E-06  4.672471E-06 108772 2140.1954 11/2-13/2  [06H"2 11/2 -> 1112 13/2]
97 - 5.127300E-06 5.128695E-06 108582 1949.8139 11/2-13/2  [06H"2 11/2 -> 1012 13/2]
98 - 5.906600E-06 5.908207E-06 108324 1692.5610 11/2-13/2  [06H"2 11/2 -> 09172 13/2 ]
100 - 7.500450E-06  7.502490E-06 107965 1332.8908 11/2-13/2  [06H"2 11/2 -> 08172 13/2]
101 - 1.130570E-05 1.130878E-05 107516 884.2691 11/2-13/2  [06H"2 11/2 -> 0712 13/2]

The intensity sources are mainly from reference 1, 2 & 3. Hydrogen lambda transition and J-coupling reference are mainly from reference 1.

The first five transitions indicated orange in Humphreys series, which correspond to I-series.
The main transition for electron from Humphreys 71 (13/2) to undiscovered K-series (yellow)

[

Energy nr: 103 = 524.60 cm*

(123 A =1906.2083-10°m

Index Intensity Lambda ref: [1] Lambda A [air] E upper cm? E lambda cm™ J - coupling Photon y transition states

102 3 1.236840E-05 1.237176E-05 108324 808.2922 13/2-15/2  [071"2 13/2 -> 09K"2 15/2 ]

103 - 1.905690E-05  1.906208E-05 108041 524.6016 13/2-15/2  [071"2 13/2 -> 08K"2 15/2 ]
The intensity sources are mainly from reference 1, 2 & 3. Hydrogen lambda transition and J-coupling reference are mainly from reference 1.

These two transitions are the two last known transitions in Hydrogen, I-series, up to K-series.
Through these diagrams and data tablets, all known transitions and lambdas electromagnetic
radiation are explained. Exceptions are the ultraviolet electromagnetic radiation [X-ray] in the
Lyman series nsz to nz1 of Hydrogen, which is not shown with calculations and diagrams.
There lambdas are possibly to find with the number one formula of energy level in Hydrogen.

2— . .
b o YR =234, ...
n

This formula is true for every frequency to lambdas in Lyman P-series of the Hydrogen atom.
Because the difficulties with the J-coupling at 2P and 3D levels, the formula above only holds
for lambdas in Lyman series for n between n2 up to ns2. To get the frequencies with formulas
above, the lonization Potential with kinetic energies are used. Transition for the electron from
one lower n to one higher n, it needs supply of energy, which correspond to kinetic energy.
When the electron is at rest on the Hydrogen surface, it has the lonization Potential IP energy.
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6. The structure of Helium
Sl pl Dl |:1

Ns

N4
A =492.327nhm

ns3

A =667.997 nm

A =2058.7nm
nz
The singlet house in the Helium
A =58.4334 nm atom, correspond to symmetric
wavefunction with J --> S =0.

ng

Figure 6.0:1
SS p3 D3 |:3
Ns ST—
N4 T
A=447.271nm
N3 —
A =587.722 nm
n2 AZ
A =1083.32 nmi The triplet house in the Helium
A =59.1411 nm atom, has one antisymmetrical

wavefunction with J --> S=1.

N1
Finnire A 02

Helium I has two houses to photon y one singlet and one triplet. That’s because the electrons
have opposite electron spin at ground level. Note that the arrows not are showing down like
usually, here they have magnitude and direction. The only arrows that shows down here are
in both diagram 2P1— 2S0 & 2S1. Remark that these photon are at same level of n (n2 to ny).
It’s important to understand that the arrows (vectors) not are showing down, because after an
emitting of A -radiation the electron could go down only one n, and then starts with one new
coulomb charge another path. The pathway down for the electron didn’t need to be the same
way like it was for the electrons pathway. This fact talks for: “Modern Quantum Mechanics”.
The energy levels of ' in Helium are also not same in the singlet with comparison to the
triplet house. If wanted to calculate the kinetic energy and the potential energy, then its only
possibly if count with the pathway up for the electron as carrier to electromagnetic radiation.

67



6.1 Fine structure in Helium

Figure 6.1:1 inglet House Trinlet House
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) =58.4334 nm Electron transition from ground
% =59.1411 nm level in singlet house indicated

ith red and triplet house [blue].
o -24.3643 eV e 'plet house [olue]

This diagram shows how the electron transitions are going from Helium atoms ground level.

Index - Intensity Lambdaref: [1] Lambda A [air] upper A cm™ Aenergycm?® Jcoupling Photon y transition states
1 P 2 5.055000E-08 vacuum 197824 197823.937 0-1 01:00S"1 --> 15:01PM
2 P 3 5.056840E-08 vacuum 197752 197751.956 0-1 01:00S"1 --> 14:01P"M1
3 P 4 5.059122E-08 vacuum 197663 197662.757 0-1 01:00S"1 --> 13:01P~1
4 P 5  5.062000E-08 vacuum 197550 197550.375 0-1 01:008"1 --> 12:01P™M
5 P 7 5.065702E-08 vacuum 197406 197406.006 0-1 01:00S"1 --> 11:01P~1
6 P 10 5.070576E-08 vacuum 197216 197216.253 0-1 01:00S"1 --> 10:01P~1
7 P 15 5.077178E-08 vacuum 196960 196959.807 0-1 01:00S"1 --> 09:01P~1
8 p 20  5.086431E-08 vacuum 196602 196601.507 0-1 01:008"1 --> 08:01P™
9 P 25  5.099979E-08 vacuum 196079 196079.239 0-1 01:008"1 --> 07:01P™
10 P 35 5.120982E-08 vacuum 195275 195275.047 0-1 01:00S"1 --> 06:01P~1
11 P 50 5.156165E-08 vacuum 193943 193942.591 0-1 01:00S"1 --> 05:01P~1
12 P 100 5.222128E-08 vacuum 191493 191492.817 0-1 01:00S"1 --> 04:01P"1
13 P 400 5.370296E-08 vacuum 186209 186209.475 0-1 01:00S"1 --> 03:01P~1
14 P 1000 5.843340E-08 vacuum 171135 171135.002 0-1 01:00S"1 --> 02:01P~1
15 P 50  5.914117E-08 vacuum 169087 169086.949 0-1 01:00S8"3 --> 02:01P"3
16 S 5  6.014041E-08 vacuum 166278 166277.549 0-0 01:00S"1 --> 02:00S"1
155 P - 5.388960E-08 vacuum 185565 185564.56 0-1 01:00S8"3 --> 03:01P"3

The intensity sources are mainly from reference 1, 2 and 3. Helium lambdas transition and J-coupling reference are mainly from reference 1.
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Electron transition from 2P level
in Helium singlet house lambdas

indicated with red, blue & purple.

This diagram shows transitions of the electron in the Helium singlet house from the 2P*-level.

Index
60

151

9
D
D
D
D
D
S
D
S
D
S
D
S
D
S
D
S
D
S
D
S

S

Intensity

OCOWWNENNWOAONDRWNDDN PP

=
w

20
10
100
50
1000

Lambda ref: [1]
3.756107E-07
3.768784E-07
3.784862E-07
3.805740E-07
3.833554E-07
3.838100E-07
3.871791E-07
3.878181E-07
3.926534E-07
3.935912E-07
4.009268E-07
4.023973E-07
4.143761E-07
4.168967E-07
4.387929E-07
4.437551E-07
4.921931E-07
5.047738E-07
6.678151E-07
7.281349E-07
2.058130E-06

Lambda A [air]
3.757129E-07
3.769809E-07
3.785891E-07
3.806775E-07
3.834597E-07
3.839144E-07
3.872844E-07
3.879236E-07
3.927602E-07
3.936983E-07
4.010359E-07
4.025068E-07
4.144888E-07
4.170101E-07
4.389123E-07
4.438758E-07
4.923270E-07
5.049111E-07
6.679967E-07
7.283330E-07
2.058690E-06

upper xcm?® X energy cm™  Jcoupling

197751 26616.0701 1-2
197662 26526.5421 1-2
197549 26413.8580 1-2
197404 26268.9536 1-2
197213 26078.3616 1-2
197182 26047.4733 1-0
196956 25820.8171 1-2
196913 25778.2727 1-0
196596 25460.8281 1-2
196535 25400.1633 1-0
196070 24935.4265 1-2
195979 24844.3037 1-0
195261 24126.1037 1-2
195115 23980.2348 1-0
193919 22783.5952 1-2
193664 22528.8244 1-0
191447 20311.7044 1-2
190940 19805.4668 1-0
186105 14970.1328 1-2
184865 13729.9843 1-0
166278 4857.4583 0-1

Photon vy transition states
02:01P"1 --> 14:02D"1
02:01P"1 --> 13:02D"1
02:01P"1 --> 12:02D"1
02:01P" --> 11:02D"1
02:01P"1 --> 10:02D"1
02:01P"1 --> 10:00S™
02:01P"1 --> 09:02D"1
02:01P"1 --> 09:00S™
02:01P"1 --> 08:02D"1
02:01P"1 --> 08:005"1
02:01P"1 --> 07:02D"1
02:01P"1 --> 07:00S"1
02:01P"1 --> 06:02D"1
02:01P"1 --> 06:00S™1
02:01P"1 --> 05:02D"1
02:01P"1 --> 05:00S™1
02:01P"1 --> 04:02D"1
02:01P"1 --> 04:005"1
02:01P"1 --> 03:02D"1
02:01P"1 --> 03:00S"1
02:01P"1 <-- 02:00S"1

The intensity sources are mainly from reference 1, 2 and 3. Helium lambdas transition and J-coupling reference are mainly from reference 1.
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Electron transitions from 2S -level
up to P level in Helium singlet and

the electron cannot jump to D level.

This diagram shows transitions of the electron in the Helium singlet house from the 2S*-level.
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Index - Intensity Lambdaref: [1] Lambda A [air] upper A cm™ XA energycm?®  Jcoupling Photon y transition states
27 p 2 3.196742E-07  3.197612E-07 197551 31273.3425 0-1 02:008"1 --> 12:01PM
28 p 2 3.211568E-07  3.212442E-07 197407 31128.9711 0-1 02:00S"1 --> 11:01PM
29 P 3 3.231266E-07 3.232145E-07 197217 30939.2069 0-1 02:00S"1 --> 10:01P~1
30 p 5 3.258275E-07  3.259161E-07 196960 30682.7408 0-1 02:008"1 --> 09:01P~1
31 p 7  3.296773E-07  3.297670E-07 196602 30324.4438 0-1 02:00S"1 --> 08:01P~1
32 P 1 3.354550E-07 3.355462E-07 196080 29802.1515 0-1 02:00S"1 --> 07:01P~1
33 p 2 3.447586E-07  3.448524E-07 195275 28997.9155 0-1 02:00S"1 --> 06:01P~1
51 P 3 3.613643E-07 3.614626E-07 193943 27665.3802 0-1 02:00S"1 --> 05:01P~1
75 P 20 3.964729E-07 3.965807E-07 191493 25215.5469 0-1 02:00S"1 --> 04:01P~1
91 P 100  5.015678E-07  5.017042E-07 186210 19932.0629 0-1 02:00S"1 --> 03:01P~1

The intensity sources are mainly from reference 1, 2 and 3. Helium lambdas transition and J-coupling reference are mainly from reference 1.
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3D -level in Helium singlet shell.

This diagram shows transition of the electron in the Helium singlet house from the 3D*-level.

Index - Intensity Lambdaref: [1] Lambda A [air] uppericm?® Xenergycm™ Jcoupling Photon y transition states
111 P 1 9.529270E-07 9.531862E-07 196596 10491.1297 2-3 03:02D"1 --> 08:03FM1
118 P 2 1.003116E-06  1.003389E-06 196071 9966.2260 2-3 03:02D"1 --> 07:03F 1
128 p 1 1.090216E-06  1.090513E-06 195275 9170.0000 2-1 03:02D"1 --> 06:01P"1
130 P 3 1.091698E-06  1.091995E-06 195263 9157.5516 2-3 03:02D"1 --> 06:03F 1
139 p 20  1.279027E-06  1.279375E-06 193921 7816.3172 2-3 03:02D"1 --> 05:03F 1
146 P 1 1.855555E-06 1.856060E-06 191493 5387.7577 2-1 03:02D"1 --> 04:01P 1
148 P 200 1.869694E-06 1.870203E-06 191452 5347.0144 2-3 03:02D"1 --> 04:03FM1

The intensity sources are mainly from reference 1, 2 and 3. Helium lambdas transition and J-coupling reference are mainly from reference 1.

Index - Intensity Lambdaref:[1] Lambda A [air] upper A cm™ Xenergycm™® Jcoupling Photon y transition states
P - - 1275.903 nm 193943 7837.585 2-1 03:02D"1 --> 05:01P"M

This transition is missing from main reference [1]. It has probably the energy in cm™ above.

Index - Intensity Lambdaref: [1] Lambda A [air] upper A cm™ Aenergycm?® Jcoupling Photon y transition states
151 S 1000  2.058130E-06  2.058690E-06 166278 4857.4583 0-1 02:01P71 <-- 02:00S"1

This index has only one strong electromagnetic emission, so the electron can only go down in
energy level if gets off a lambda. The electron can only get one transition from ground level
up to 2S*-level, but not from 2P*-level. This index; 115 of lambda energy is the only example
in the singlet house of the Helium atom where this phenomena occurs. The pathway down for
the electron, when gives off an electromagnetic emission, didn’t need to be the same way like
it was for the electron pathway up. Probably must the electron always be in the same house in
Helium. That will say in the singlet house or in the triplet house. It has, once again, to do with
that the electrons has different and opposite electron spin to each other. Probably has Helium
also one instinct proton spin in its nucleus that will say one opposite proton spin into electron.
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Electron transition from 2P level
in Helium triplet house lambdas
indicated with red, blue & purple.

This diagram shows transition of the electron in the Helium triplet house, from the 2P3-level.

Index > Intensity

44 D 7
47 D 1
50 S 2
52 D 2
54 S 7
56 D 3
58 S 1
64 D 10
68 S 30
78 D 50
80 S 12
86 D 200
88 S 30
93 D 500
96 S 200
126 S 1000

Lambda ref: [1]
3.554415E-07
3.587270E-07
3.599448E-07
3.634232E-07
3.651990E-07
3.705005E-07
3.732865E-07
3.819607E-07
3.867475E-07
4.026191E-07
4.120815E-07
4.471479E-07
4.713146E-07
5.875621E-07
7.065190E-07
1.083025E-06

Lambda A [air]  upper A cm?
3.555382E-07 197213
3.588246E-07 196956
3.600427E-07 196861
3.635221E-07 196596
3.652983E-07 196462
3.706013E-07 196070
3.733880E-07 195869
3.820646E-07 195261
3.868527E-07 194937
4.027286E-07 193918
4.121936E-07 193347
4.472695E-07 191445
4.714427E-07 190298
5.877219E-07 186102
7.067112E-07 183237
1.083319E-06 159856

) energy cm
28126.3745
27868.7713
27774.4830
27508.6476
27374.8853
26983.1775
26781.7902
26173.5833
25849.6325
24830.6159
24260.4454
22357.8837
21211.4834
17014.8496
14150.0522

9230.8881

J coupling
1-3
1-3
0-1
1-3
1-1
1-3
1-1
1-3
1-1
1-3
1-1
1-3
1-1
1-3
1-1
1-1

Photon y transition states
02:01P"3 --> 10:03D"3
02:01P"3 --> 09:03D"3
02:01P"3 --> 09:015"3
02:01P"3 --> 08:03D"3
02:01P"3 --> 08:015"3
02:01P"3 --> 07:03D"3
02:01P"3 --> 07:015"3
02:01P"3 --> 06:03D"3
02:01P"3 --> 06:015"3
02:01P"3 --> 05:03D"3
02:01P"3 --> 05:015"3
02:01P"3 --> 04:03D"3
02:01P"3 --> 04:015"3
02:01P"3 --> 03:03D"3
02:01P"3 --> 03:015"3
02:01P"3 <-- 02:015"3

The intensity sources are mainly from reference 1, 2 and 3. Helium lambdas transition and J-coupling reference are mainly from reference 1.
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Electron transition from 2S level

in Helium triplet house lambdas

indicated with red and blue color.

This diagram shows transition of the electron in the Helium triplet house, from the 2S3-level.
The transition of 2P3-level, with J - [0, 2], are also indicated of some transitions probabilities
of the electron in Helium triplet house. There is quantization pattern of the electron pathway.
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Index - Intensity Lambdaref: [1] Lambda A [air] upper A cm™ XA energycm?®  Jcoupling Photon y transition states
17 p 2 2.644802E-07  2.645521E-07 197656 37799.7322 1-2 02:018"3 --> 13:02P"3
18 p 3 2.652848E-07  2.653570E-07 197541 37685.0869 1-2 02:018"3 --> 12:02P"3
19 P 4 2.663271E-07 2.663995E-07 197394 37537.6022 1-2 02:01S73 --> 11:02P"3
20 p 5 2.677135E-07  2.677863E-07 197199 37343.2073 1-2 02:018"3 --> 10:02P"3
21 p 7  2.696119E-07  2.696852E-07 196936 37080.2652 1-2 02:018"3 --> 09:02P"3
22 P 1 2.723191E-07 2.723932E-07 196568 36711.6399 1-2 02:01S"3 --> 08:02P"3
23 p 2 2.763804E-07  2.764556E-07 196028 36172.1770 1-2 02:018"3 --> 07:02P"3
24 P 4 2.829076E-07 2.829846E-07 195194 35337.6181 1-2 02:01S"3 --> 06:02P"3
25 P 10  2.945106E-07 2.945907E-07 193801 33945.4021 1-2 02:01S"3 --> 05:02P"3
26 p 20  3.187745E-07  3.188612E-07 191218 31361.6075 1-2 02:018"3 --> 04:02P"3
72 P 500  3.888648E-07 3.889706E-07 185565 25708.8858 1-2 02:01S"3 --> 03:02P"3
125 p 300  1.082909E-06  1.083203E-06 169088 9231.8769 1-2 02:018"3 --> 02:02P"3
127 P 2000  1.083034E-06  1.083328E-06 169087 9230.8122 1-0 02:018"3 --> 02:00P"3

The intensity sources are mainly from reference 1, 2 and 3. Helium lambdas transition and J-coupling reference are mainly from reference 1.

Index - Intensity Lambdaref:[1] Lambda A [air] upper A cm™ Aenergycm?®  Jcoupling Photon y transition states
34 D 1  3.471818E-07 3.472762E-07 197882 28795.5208 0-3 02:00P"3 --> 16:03D"3
35 D 2 3.478957E-07 3.479903E-07 197823 28736.4309 0-3 02:00P"3 --> 15:03D"3
36 D 2 3.487723E-07  3.488672E-07 197751 28664.2051 0-3 02:00P"3 --> 14:03D"3
37 S 2 3.490685E-07 3.491634E-07 197727 28639.8823 0-1 02:00P"3 --> 14:01S"3
38 D 3 3.498645E-07  4.947831E-07 189298 20210.8754 0-3 02:00P"3 --> 13:03D"3
39 S 2 3.502379E-07  3.503332E-07 197631 28544.2573 0-1 02:00P"3 --> 13:01S"3
40 D 4 3.512512E-07 3.513467E-07 197549 28461.9120 0-3 02:00P"3 --> 12:03D"3
41 S 2 3517317E-07  3.518274E-07 197510 28423.0302 0-1 02:00P"3 --> 12:01S"3
42 D 5 3530491E-07  3.531451E-07 197404 28316.9699 0-3 02:00P"3 --> 11:03D"3
43 S 3 3.536809E-07  3.537771E-07 197353 28266.3857 0-1 02:00P"3 --> 11:018"3
45 D 1  3.554547E-07 3.555514E-07 197212 28125.3300 0-1 02:00P"3 -->10:01D"3
46 S 4 3.562979E-07  3.563948E-07 197146 28058.7698 0-1 02:00P"3 --> 10:015"3
48 D 2 3.587405E-07  3.588381E-07 196955 27867.7226 0-1 02:00P"3 --> 09:01D"3
49 S 5 3.599314E-07  3.600293E-07 196862 27775.5171 0-1 02:00P"3 --> 09:01S"3
53 D 2 3.634369E-07  3.635358E-07 196594 27507.6106 0-1 02:00P"3 --> 08:01D"3
55 S 2 3.652130E-07  3.653123E-07 196462 27373.8359 2-1 02:02P"3 --> 08:01S"3
57 D 3 3.705148E-07  3.706156E-07 196069 26982.1360 0-1 02:00P"3 --> 07:01D"3
59 S 3 3.733010E-07  3.734025E-07 195869 26780.7500 2-1 02:02P"3 --> 07:015"3
65 D 1  3.819758E-07  3.820797E-07 195259 26172.5500 0-1 02:00P"3 --> 06:01D"3
69 S 5 3.867630E-07  3.868682E-07 194937 25848.5965 2-1 02:02P"3 --> 06:015"3
79 D 5  4.026359E-07 4.027454E-07 193916 24829.5811 0-1 02:00P"3 --> 05:01D"3
81 S 2 4.120992E-07  4.122113E-07 193347 24259.4034 2-1 02:02P"3 --> 05:01S"3
87 D 25  4.471682E-07 4.472898E-07 191444 22356.8687 0-1 02:00P"3 --> 04:01D"3
89 S 4 4.713376E-07 4.714658E-07 190298 21210.4461 2-1 02:02P"3 --> 04:015"3
94 D 100  5.875966E-07 5.877564E-07 186101 17013.8506 0-1 02:00P"3 --> 03:01D"3
97 S 30  7.065707E-07 7.067629E-07 183237 14149.0168 2-1 02:02P"3 --> 03:015"3

The intensity sources are mainly from reference 1, 2 and 3. Helium lambdas transition and J-coupling reference are mainly from reference 1.

The triplet house in Helium is more complicated than the singlet house of Helium. In singlet
house, the electron has only one J —coupling constant to each orbital. In comparison to triplet
house, where there is several J —coupling constant [0, 1, 2, 3] to P and D® —orbital in Helium.
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This diagram shows transition of the electron in the Helium triplet house, from the 3D3-level
with J- [1, 3]. It shows how the electron transition to F-orbital can occur, before it falls down.
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Index - Intensity Lambdaref: [1] Lambda A [air] upper A cm™ XA energycm?®  Jcoupling Photon y transition states

103 F 2 8.996978E-07 8.999425E-07 197213 11111.8208 1-4 03:01D"3 --> 10:04F"3
106 F 2 9.210337E-07 9.212842E-07 196955 10854.4136 1-4 03:01D"3 --> 09:04F"3
110 F 3 9.526170E-07 9.528761E-07 196595 10494.5437 1-4 03:01D"3 --> 08:04F"3
112 P 2 9.552890E-07 9.555488E-07 196567 10465.1898 3-2 03:03D"3 --> 08:02P"3
117 F 6  1.002773E-06 1.003046E-06 196070 9969.6349 1-4 03:01D"3 --> 07:04F"3
119 P 3 1.007204E-06 1.007478E-06 196026 9925.7755 3-2 03:03D"3 --> 07:02P"3
129 F 9  1.091292E-06 1.091589E-06 195262 9160.9585 1-4 03:01D"3 --> 06:04F"3
131 P 3 1.099656E-06 1.099955E-06 195192 9091.2801 3-2 03:03D"3 --> 06:02P"3
138 F 50  1.278479E-06 1.278827E-06 193920 7819.6675 1-4 03:01D"3 --> 05:04F"3
142 P 2 1.298489E-06 1.298842E-06 193801 7699.1648 3-2 03:03D"3 --> 05:02P"3
147 F 500  1.868596E-06 1.869104E-06 191451 5350.1563 1-4 03:01D"3 --> 04:04F"3
150 P 20 1.954313E-06 1.954845E-06 191216 5115.4962 3-2 03:03D"3 --> 04:02P"3

The intensity sources are mainly from reference 1, 2 and 3. Helium lambdas transition and J-coupling reference are mainly from reference 1.

Changes are made from reference of J -coupling indicated purple in the Helium triplet house.

Index - Intensity Lambdaref:[1] Lambda A [air] upper Acm?® Xenergycm™ Jcoupling Photon y transition states
126 S 1000  1.083025E-06  1.083319E-06 159856 9230.8881 1-1 02:01P"3 <-- 02:01S"3

This index has only one strong electromagnetic emission, so the electron can only go down in
energy level if gets off a lambda. The electron cannot go up through one transition to 253 [1]-
level. This index; 126 of lambda energy is the only example in the triplet house of the Helium
atom where this phenomena occurs. Thus, the pathway down for the electron, when gives off
an electromagnetic emission, didn’t need to be the same way like it was for the electron
pathway up. Probably must the electron always be in the same house in Helium. That will say
in the singlet house or in the triplet house. It has, once again, to do with that the electrons has
different and opposite electron spin into each other. Probably has Helium also one instinct
proton spin in its nucleus that will say one opposite proton spin to another, and into electrons.

One house in Helium 1 is symmetrical and the other house is antisymmetrical. This make that
transition between them not are allowed. Because each electron in Helium | has s=v or
s =-% it's possibly expect s=0 and s =1, corresponding to the singlet and the triplet house,
respectively. For singlet terms, J =L ; for the triplets terms, the Clebsch-Gordan series gives
J=L+1, J=L, J=L-1 provided that L >0 [4]. This make that we can expect level of orbital
such as symmetrical singlet P11 and antisymmetrical triplet P20, P31, P32 to stem from each
1S*nP? configuration, and these levels are expected to be split by a spin-orbit J —coupling [4].

The ground-state configuration 1S must be symmetrical, because both electrons occupy the
same orbital, and therefore mainly symmetric states has transitions intensity from the ground-
state. Modern Quantum Mechanics take into consideration the postulate from Wolfgang Pauli
which consider the state of system when the spin of the electrons are taken into account. The
state of two electrons corresponding to s =0, and it’s one state of a symmetric wavefunction.
With the Pauli principle, elementary particles can be classified as fermions or boson, where
fermions is particle like the electron or the proton with half -integral spin [4], and a boson are
particles like photons with integral spin 1 and a-particles, like Helium-4 nuclei, with integral
spin 0. The total wavefunction, according to W. Pauli Exclusion principles to space and spin,
must be antisymmetric under the interchange of any pair of identical fermions (electron and
proton) and symmetrical under the interchange of any pair of identical bosons (integral spin).
These make that; no two electrons can occupy the same transition states in orbital. However,
if the two electrons in Helium | are described with an antisymmetric wavefuction, there spin
state must be symmetrical and correspond then to s =1 like it’s in the triplet house of Helium.
If the spin of the two electrons in Helium are parallel, then the Pauli principles requires them
to have an antisymmetric wavefunction, like it’s in the triplet house of Helium, which implies
that the electrons cannot be found at the same point in the same orbital house simultaneously.
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7. The structure of Argon

z

1 S orbital

2 P orbital
m=0

3 D orbital
m=1

This diagram shows the orbital density and there shapes in 3-spaces. These atomic orbital are
mathematical description of where the electrons in an atom are most likely to be found. In the
first 1s orbital we have spherical shells where the radius could be different from atom to atom
or molecule. The 2p orbital has three orbital with two lobes, where the upper above is a dark
positive lobe. The shapes of the p-orbital are confirmed by research experiment with scanning
tunneling microscope. The 3d orbital has five orbital with mostly four lobes, where the dark
lobes are positive. There lobes have different energies and they have also a more complicated
boundary surface then the s -or p-orbital. When two electrons occupy one lobe, then we have
distribution of spherically symmetrical electron clouds. In Argon the photons start at level na.

3 D-orbital
¥ ——— 0
.
/II 1
S 1
3p L — 2
\\
\\\~\\ 2% - )
N — 3
N3 ——— 3

4

13.719eV
13.738eV
14.024eV
13.777eV
13.935eV
13.971eV
13.886eV
13.852eV

This diagram shows the positive 3-d orbital, with their J-coupling lobes and their level of eV.
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14.105eV
14.085eV
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This diagram shows the negative lobes in 3-d orbital of Argon. J-coupling reference from [2].
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The boundary surfaces of the four d-orbital are denoted x?-y?, zx, yz and xy. They could be in
a different pattern to the proposal above. But in every orbital lobe, there is one J-coupling to
two electrons. The location of an electron in an atom is described be a quantum mechanical
wave function known as an atomic orbital. To understand all the lobes, we must classify the
shells. Argon is classified to be a Noble gas that will say it has a full house of eight electrons.

1 Potential energy
- 1% 2% 3V, 4Ys - -
5S 5S' _— % 1% 2% 3 -
Yo 1% 2% T B
4D -
45 R 4P
3D | 3D
e T T T
I b
s ) N AT f Ti  Third shell
A l l l
l Second shell
1S T 18 First shell
l Figure 7.0:2

This diagram shows Argons eighteen electrons occupied the sub shell up to the 3 p-orbital. It
shows also that the electron could go to the 3 d-orbital, because they are located at a higher
energy level then 3 p-orbital. The red arrows indicated a electron spin up and blue spin down.

4 S-orbital
e __Sx
SO — 1 —_— - "
45 - 4S . .. positive
—Q\ \\ ;
s — 1 ——— 11518V
N 1% sy
e ) T 11.444eV S
— 0 —  1L717eV.
Y Sx
, e, //
S — 1 e 117216V
as’ _4s 7 . Negative
\\\ P 1 \\\ -
1% Sy -
o, 2 ..,

This diagram shows the 4S orbital with J-coupling and there positive and negative lobes. So,
the photons y are going from 3P orbital and in this case also to the 4S orbital. Because each
subshell in S-orbital could only occupy two electrons, the combination for the positive lobes
and the negative lobes are limited. This pattern above will then represent all higher; S-orbital.
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To get better overview of the 4 p orbital, it’s necessary to make one energy diagram of levels.

4 P-orbital
s 0 13.153eV -,
—L —Px
1 12.790eV
—_—1 13.034eV »
AP /[ ___1% .7 4P [ ____Py ., positive
— 2 " 13.052eV
— 2 12.976eV
N 21, \__Pz
— 3 12.957¢V
— 0 13.358eV -,
,—b—cl ’ PX -
1 13.207eV
—1 13.162eV .
4P /1% 4P [ ____Py negative
—_— 2 ‘ 13.182eV
— 2 \ —_—
2% \_P7
. .

This diagram shows the 4 p orbital lobes with the J-coupling left and the energies level right.

Orbital Energy Orbital Energy Orbital Energy Orbital Energy
3D[ ¥%]:0 13.719 3D'[ %]:0 - 4P[ %]:0 13.153 4P'[ %]:0 13.358
3D[ ¥]:1 13.738 3D'[ Y1 - 4P[ %]:1 12780 4P'[ %11 13.207
3D [1%]:1 14.024 3D'[1%]:1 14.174 4P [1%]:1 13.034 4P'[1%]:1 13.162
3D [1%]:2 13.777 3D'[1%]:2 14.105 4P [1%]:2 13.052 4P'[1%]:2 13.182
3D [2%]:2 13.935 3D'[2%]:2 14.085 4P [2%:]:2  12.976 4P [2%]:2 -

3D [2%]:3 13971 3D'[2%]:3 14.107 4P [2%:]:3  12.957 4P'[2%]:3 -

3D [3%]:3 13.886 3D'[3%]:3 -

3D [37]:4 13.852 3D'[3%]:4 B This model is one proposal of energies level eV to their lobes.

This table shows the 3 d orbital and the 4 p orbital in argon lobes with energy in electron volt.
The 4 s orbital has probably a proposal of J-coupling for both the positive and negative lobes.
There are about 2-6 = 12 possibly combination to form the p orbital. But probably is only one
combination to the p orbital standard in the Argon atom. P prime stands here for the negative
orbital lobes. When the w-electron give off an electromagnetic radiation, it’s the energy of the
orbit the electron has when it circulate one revolution of that orbit. Hence, the atomic radius it
has up in the polar helix gives the orbit if take this to 2rt, and these energies stadium to the & -
electrons correspond to one revolution of orbit. This make that the ionization potential energy
is the energy the electron has corresponding to one orbit path at ground level together with its
energy in the amplitude, this makes the & -ionization potential. The & -potential is possibly to
take with Einstein-Lorentz transformation to E,, like the case is for the Hydrogen atom. And
the electron amplitude energy is possibly to get with the wave equation from E. Schrédinger.
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4 D-orbital % . 0 x?-y?  ..——— 14.560eV
—— —
' 1 14,5776V

S L 1 S e 14724V

ap L7 2 ap L7 ———— 14,6096V

:\ - \:\

N 2% L 2 .Yz 14.675eV
N 3 N ——— 14,6906V
N3y 3 Noxy  —— 14.6466V

— .
' 4 ' 14.623eV

The diagram above shows different positive lobes in the 4d orbital with their energies level in
electron volt, the diagram down shows same orbital but they are heir the 4d”of negative lobes.

Voo .- 0 X2-y? e -
— —
/II 1 /I — -
S L 1 Jx e 14.867eV
ap L 2 ap L ——— 14.819eV
—(\\ - —(\\\
N 2% 2 hooyzo ——— 14.817eV
v 3 N ——— 148366V
N3 3 Ny —— -
. .
. . . )

All the n'" d-orbital in Argon have same positive and negative lobes, the difference is only the
energy levels in electron volt between higher or lower d/f-orbital. There are now heirs same
gap in the negative lobe without any energy indicated in two of the lobes. Probably will these
energy gaps be the space for what atom like xenon needed, they have more photon transition.

4 F-orbital 1% .- 1 1% . 14.766eV
L //—.: """"""
: 2 J ———— 147660V
S 2 S e 147716V
afF L0 3 4F L0 S 147716V
—< -~ —
N7 3 N 3% L 14.774eV
v 4 v ——— 14.774eV
N4 4 N 4% ———— 14.768eV
— e
' 5 ' 14.768eV
1 1 v .
/II . 2 /II . )
S 2 S ——— 149466V
ap Lo 3 aF L0 149460V
— - —
I 7R 3 AN A 14.946eV
N 4 N ——— 14.946eV
N4 4 N4 — -
— —
.., 5 e -
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7.1. Transition red in Argon
To get an overview of how the photons vy are going between the energy level in Argon I, thus:

4 S-orbital positive lobe

Energy nr: 24 = 93750.586 cm'?

L =106.666:10°m

Photon vy index = 24

-15.61759 eV

3p"6 17S:

This diagram shows how the energies are going from the ground state with particular distance
from: 3p”™6 1S to 4s [1%2], with J {0-1}. The electromagnetic radiation is opposite’s vectors.

Index Intensity Lambdaref: [1] Lambda X [air] Eupper cm? Elambda cm? J-coupling  Photon y transition states

30 1 3.074150E-07  3.074986E-07 126271  32529.3170 10 04S [1%]o --> 13P [ %]
35 1 3.090180E-07  3.091021E-07 126102 32360.5745 10 04S [1%]a --> 12P [ %]
37 1 3.092970E-07  3.093811E-07 126073  32331.3838 11 04S [1%]a --> 12P [ %]
39 3 3.110660E-07  3.111506E-07 125889  32147.5185 10 04S [1%]o --> 11P [ %]
40 1 3.114100E-07  3.114947E-07 125854 32112.0067 1-211 04S [1%]o --> 11P [1%]
4 1 3.114960E-07  3.115807E-07 125845  32103.1410 11 04S [1%]o --> 11P [ %]
42 1 3.116220E-07  3.117068E-07 125832 32090.1605 10 04S [1¥]n --> 08P'[ %]
45 3 3.120060E-07  3.120909E-07 125793 32050.6657 1-2 04S [1%]a --> 08P [1%]
51 3 3.142600E-07  3.143455E-07 125563  31820.7853 10 04S [1%]o --> 10P [ %]
52 1 3.145420E-07  3.146276E-07 125534 31792.2567 1-2 04S [1%]a --> 10P [1%]
53 1 3.145630E-07  3.146486E-07 125532 31790.1342 11 04S [1%]a --> 10P"[1%]
54 1 3.148200E-07  3.149056E-07 125506 31764.1827 11 04S [1%]o --> 10P'[ %]
55 1 3.150420E-07  3.151277E-07 125484 31741.7995 1-2 04S [1%]a --> 06F [2%:]
58 1 3.159550E-07  3.160409E-07 125392 31650.0768 12 04S [1%]o --> 08F [2%]
59 5 3.160060E-07  3.160920E-07 125387  31644.9688 1-1/2 04S [1%]o --> 08F [1%]
63 5 3.186630E-07  3.187497E-07 125123  31381.1142 10 04S [1%]o --> 09P [%]
64 2 3.191500E-07  3.192368E-07 125075  31333.2289 12 04S [1%]o --> 09P [1%]
65 2 3.191720E-07  3.192588E-07 125073 31331.0691 11 04S [1%]a --> 09P [1%]
67 5 3.195120E-07  3.195989E-07 125040  31297.7290 11 04S [1%]o --> 09P [%]
75 2 3.212990E-07  3.213864E-07 124866 31123.6574 12 04S [1%]o --> 07F [2%]
76 2 3.213840E-07  3.214714E-07 124858  31115.4258 1-1/2 04S [1%]a --> 07F [1%]
79 100 3.234491E-07  3.235371E-07 124659  30916.7656 2/1-212  04S [1%]o --> 07P" [1%]
84 100 3.257585E-07  3.258471E-07 124440  30697.5873 10 04S [1%]a --> 08P" [ %]
85 3 3.263780E-07  3.264668E-07 124382 30639.3201 1-2 04S [1%]a --> 08P [1%]
86 3 3.264290E-07  3.265178E-07 124377 30634.5331 11 04S [1%]o --> 08P [1%]
87 1 3.266340E-07  3.267228E-07 124358  30615.3064 12 04S [1%]o --> 08P [2%]
88 10 3.271160E-07  3.272050E-07 124312 30570.1953 11 04S [1%]o --> 08P [%]
98 2 3.209260E-07  3.300157E-07 124052  30309.8271 12 04S [1%]o --> 06F [2%:]
99 20 3.300300E-07  3.301198E-07 124043 30300.2757 1-1/2 04S [1%]a --> 06F [1%:]
16 7 3.373482E-07  3.374400E-07 123385 29642.9597 10 04S [1%]o --> 07P [%]
119 20 3.387600E-07  3.388521E-07 123262 29519.4238 12 04S [1%]o --> 07P [1%]
120 20 3.388365E-07  3.389287E-07 123255  29512.7591 11 04S [1%]a --> 07P [1%]
123 3 3.392310E-07  3.393233E-07 123221 29478.4380 12 04S [1%]o --> 07P [2%]
126 20 3.397920E-07  3.398844E-07 123172 29429.7688 11 04S [1%]o --> 07P [%]
131 10 3.442580E-07  3.443516E-07 122791  29047.9815 1/1-0/0  04S [1%]o --> 06P" [ %]
133 3 3.452320E-07  3.453259E-07 122709  28966.0286 12 04S [1%]o --> 05F [2%4]
134 20 3.454044E-07  3.455884E-07 122687  28944.0292 11 04S [1%]o --> 05F [1%]
136 7 3.461079E-07  3.462020E-07 122635  28892.7281 1-2 04S [1%]a --> 06P" [1%4]
137 1 3.464080E-07  3.465022E-07 122610  28867.6936 11 04S [1%]a --> 06P" [ %]
138 2 3.465150E-07  3.466093E-07 122602  28858.7796 11 04S [1%]o --> 06P" [1%4]
155 7 3.606522E-07  3.607503E-07 121471 27727.5416 10 04S [1%]o --> 06P [%]
156 300 3.632684E-07  3.633672E-07 121271 27527.8577 12 04S [1%]o --> 06P [1%]
157 300 3.634461E-07  3.635449E-07 121258  27514.4000 11 04S [1%]o --> 06P [1%]
158 100 3.643117E-07  3.644108E-07 121192 27449.0231 12 04S [1%]o --> 06P [2%4]
160 100 3.659531E-07  3.660526E-07 121069  27325.9097 11 04S [1%]o --> 06P [%]



169 10 3.775441E-07  3.776468E-07 120230 26486.9734 1-2 04S [1%]a --> 04F [2Y4]

170 300 3.781357E-07 3.782386E-07 120189 26445.5326 1-1/2 04S [1%]= --> 04F [1v%]
179 10 3.979715E-07 3.980797E-07 118871 25127.4281 1-0 04S [1%]a --> 05P" [ %3]
181 50 4.044419E-07  4.045519E-07 118469 24725.4333 1-2 04S [1%2]a --> 05P" [1%%]
182 150 4.045966E-07  4.047066E-07 118460 24715.9776 1-1 04S [1%]a --> 05P" [ %3]
183 80 4.054525E-07  4.055628E-07 118408 24663.7997 1-1 04S [1%]a --> 05P [1%]
194 200 4.198318E-07  4.199460E-07 117563 23819.0650 1-0 04S [1%]= --> 05P [ %]
204 100 4.266287E-07  4.267447E-07 117184 23439.5869 1-2 04S [1%]a --> 05P [1%]
206 150 4.266287E-07  4.267447E-07 117184 23407.3137 1-2 04S [1%]= --> 05P [1v%]
210 100 4.300101E-07  4.301271E-07 117000 23255.2672 1-2 04S [1%]a --> 05P [2Y%]
215 80 4.363796E-07  4.364983E-07 116660 22915.8299 1-1 04S [1%]a --> 05P [ 2]
296 2 4.901260E-07  4.902593E-07 114148 20402.9168 1-1 04S [1%]= --> 03D [1%]
621 100 6.677281E-07 6.679097E-07 108723 14976.1553 1-0 04S [1%]a --> 04P" [ %3]
662 2000 7.272935E-07 7.274913E-07 107496 13749.6075 1-1 04S [1%]a --> 04P" [ %3]
670 10000 7.383980E-07 7.385988E-07 107290 13542.8326 1-2 04S [1%2]a --> 04P" [1%]
677 4 7.471168E-07 7.473200E-07 107132 13384.7887 1-1 04S [1%]a --> 04P" [1%%]
681 15000 7.514651E-07 7.516695E-07 107054 13307.3372 1-0 04S [1%]= --> 04P [¥%2]
707 20000 8.006157E-07 8.008334E-07 106238 12490.3877 1-2 04S [1%]a --> 04P [1v%]
717 20000 8.103692E-07 8.105896E-07 106087 12340.0544 1-1 04S [1%]a --> 04P [1Y%]
741 20000 8.424647E-07 8.426939E-07 105617 11869.9331 1-2 04S [1%]a --> 04P [2Y%]
816 25000 9.657784E-07 9.660411E-07 104102 10354.3420 1-1 04S [1%]a --> 04P [Y2]

The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

This table will show how the photons y are going between the energy level n from only one A
source of origin. The diagram will get one better overview of the 24 first photons y in Argon |

4 S'-orbital negative lobe

Energy nr: 23 = 95400.003 cm'?

L =104.8218-10°m
Photon y index = 23

3p"6 11S: -15.61759 eV

This diagram shows how the energies are going from the ground state with particular distance
from: 3p”6 1S to 4s” [V], with J {0-1}. The table will show all the photon y of this emission.

Index Intensity Lambdaref: [1] Lambda 2 [air] Eupper cm? Elambda cm? J-coupling Photon y transition states

74 2 3.211990E-07  3.212864E-07 126525 31133.3472 1-0 045" [¥2]a --> 09P" [ %3]
81 1 3.238490E-07  3.239371E-07 126270 30878.5885 1-0 04S" [¥2]a --> 13P [Y4]
83 2 3.256200E-07 3.257086E-07 126102 30710.6443 1-0 04S" [¥2]a --> 12P [YA]
90 3 3.278930E-07  3.279822E-07 125889 30497.7538 1-0 04S" [¥2]a --> 11P [Y4]
92 1 3.282700E-07 3.283593E-07 125854 30462.7289 1-2 04S" [Y2]a --> 11P [1%2]
93 1 3.283740E-07 3.284633E-07 125845 30453.0809 1-1 04S" [¥2]a --> 11P [YA]
94 2 3.285100E-07  3.285994E-07 125832 30440.4737 1-0 045" [ ¥2]a --> 08P" [ %3]
95 3 3.289390E-07 3.290285E-07 125793 30400.7734 1-2 04S" [ Y2]a --> 08P [1%]
101 2 3.314490E-07  3.315392E-07 125562 30170.5541 1-0 04S" [¥2]e --> 10P [Y%]
102 1 3.317540E-07  3.318442E-07 125535 30142.8167 1-2 04S" [ ¥2]a --> 10P [1%]
105 2 3.320670E-07  3.321573E-07 125506 30114.4046 1-1 04S" [¥2]a --> 10P [Y2]
110 2 3.333840E-07  3.334747E-07 125387 29995.4407 1-1/2 04S" [ ¥2]= --> 08F [1%]
113 20 3.363470E-07  3.364385E-07 125123 29731.2002 1-0 04S" [¥2]a --> 09P [Y2]
114 1 3.368840E-07  3.369756E-07 125076 29683.8081 1-2 04S" [¥2]a --> 09P [1%]
115 3 3.372880E-07  3.373797E-07 125040 29648.2531 1-1 04S" [¥2]a --> 09P [ V%]
125 7 3.393752E-07  3.394675E-07 124858 29465.9109 2/1-1/1 04S" [¥2]a --> O7F [1%]
127 30 3.406180E-07  3.407107E-07 124750 29358.3980 1-0 045" [¥2]a --> 07P" [ %3]
128 5 3.416800E-07  3.417729E-07 124659 29267.1506 1-2 04S" [Y2]a --> 07P" [1%]
129 3 3.417680E-07  3.418610E-07 124652 29259.6147 1-1 04S" [¥2]a --> 07P" [¥2]
130 3 3.418510E-07  3.419440E-07 124645 29252.5106 11 04S" [Y2]a --> 07P" [1%]
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132 2 3.449520E-07  3.450458E-07 124382 28989.5406 1-2 04S" [¥2]a --> 08P [1%]
135 3 3.457810E-07  3.458751E-07 124312 28920.0390 1-1 04S" [¥2]a --> 08P [ V2]
140 3 3.490500E-07  3.491449E-07 124041 28649.1907 1-1/2 045" [ ¥2]e --> 06F [1%]
149 300 3.572296E-07  3.573268E-07 123386 27993.2010 1-0 045" [¥2]a --> 07P [Y2]
151 3 3.588110E-07  3.589086E-07 123262 27869.8256 1-2 045" [¥]e --> 07P [1%]
152 2 3.588970E-07  3.589946E-07 123256 27863.1474 1-1 045" [¥]e --> 07P [1%]
153 - 3.593418E-07  3.594395E-07 123221 27828.6578 1-2 04S" [¥2]a --> 07P [2Y%]
154 20 3.599712E-07  3.600691E-07 123172 27780.0033 1-1 045" [¥2]e --> 07P [¥4]
159 800 3.649833E-07  3.650826E-07 122791 27398.5138 1-0 045" [¥2]a --> 06P" [ ¥2]
161 5 3.663760E-07  3.664757E-07 122687 27294.3643 1-1/2 04S" [ ¥2]a --> 05F [1%]
162 300 3.670669E-07  3.671668E-07 122636 27242.9881 1-2 04S" [ Y2]m --> 06P" [1%]
163 2 3.674050E-07  3.675049E-07 122611 27217.9203 1-1 045" [¥2]a --> 06P" [ ¥2]
164 300 3.675237E-07  3.676236E-07 122602 27209.1319 1-1 04S" [ Y2]m --> 06P" [1%]
171 7 3.834679E-07  3.835722E-07 121471 26077.8034 1-0 045" [¥2]e --> 06P [Y4]
172 10 3.864267E-07  3.865318E-07 121271 25878.1297 1-2 04S" [¥2]a --> 06P [1%2]
173 5 3.866275E-07  3.867327E-07 121258 25864.6875 1-1 045" [ ¥]e --> 06P [1%]
174 10 3.876080E-07  3.877134E-07 121192 25799.2611 1-2 04S" [¥2]a --> 06P [2Y%2]
175 300 3.894660E-07  3.895720E-07 121069 25676.1803 1-1 045" [¥2]a --> 06P [Y2]
180 20 4.032970E-07  4.034067E-07 120189 24795.6221 1-1/2 045" [ ¥2]e --> 04F [1%]
202 200 4.259362E-07  4.260520E-07 118871 23477.6962 1-0 045" [¥2]a --> 05P" [ ¥2]
212 100 4.333561E-07  4.334740E-07 118469 23075.7096 1-2 04S" [ Y2]m --> 05P" [1%]
213 50 4.335338E-07  4.336517E-07 118460 23066.2517 1-1 045’ [ Y2]a --> 05P" [ %]
214 25 4.345167E-07  4.346349E-07 118408 23014.0752 1-1 04S" [ Y2]a --> 05P" [1%]
230 100 4510734E-07  4.511960E-07 117563 22169.3434 1-0 045 [ Y2]a --> 05P [Y2]
243 80 4.589288E-07  4.590536E-07 117184 21789.8724 1-2 04S" [ ¥2]a --> 05P [1%]
244 15 4.596096E-07  4.597347E-07 117152 21757.5941 1-1 04S" [ ¥2]a --> 05P [1%]
247 7 4.628441E-07  4.629700E-07 117000 21605.5476 1-2 045’ [ Y2]a --> 05P [2%]
251 15 4.702316E-07  4.703595E-07 116660 21266.1188 1-1 04S" [¥2]a --> 05P [Y%]
321 2 5.006840E-07  5.008202E-07 115367 19972.6774 1-1 045’ [ Y2]a --> 03D" [1%]
679 20000 7.503869E-07 7.505910E-07 108723 13326.4595 1-0 045’ [ Y2]a --> 04P" [ ¥2]
740 15000 8.408209E-07  8.410496E-07 107290 11893.1386 1-2 04S" [ Y2]a --> 04P" [1%]
747 15000 8.521443E-07  8.523761E-07 107132 11735.1019 1-1 045’ [ Ye]m --> 04P" [1%]
751 5 8.578060E-07  8.580393E-07 107054 11657.6475 1-0 04S" [¥2]a --> 04P [ V2]
795 15000 9.224496E-07 9.227005E-07 106238 10840.7013 1-2 04S" [¥2]a --> 04P [1%]
802 1600 9.354218E-07 9.356762E-07 106087 10690.3645 1-1 045’ [ Y2]a --> 04P [1%]
821 450 9.784501E-07 9.787162E-07 105617 10220.2453 1-2 04S" [¥2]a --> 04P [2Y%]
897 400 1.148812E-06 1.149124E-06 104102 8704.6445 1-1 045" [ Y2]a --> 04P [ V7]

The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

3 D-orbital
13.719eV

13.738eV
14.024eV
13.777eV
13.935eV
13.971eV
13.886eV
13.852eV

Energy nr: 22 = 111818.050 cm™* A =289.431-10°m

-15.61759 eV

Photon y index = 22 3p”6 1"S:

This diagram with index 22 of the start photon y in Argon | will explain all possibly photons y
from index 22 that will say which possible randomness of path the lambda from this emission
could choose. Next table have all these possibilities listed with intensity, lambdas and all the
transition to J-coupling, which is necessary if wanted to understand the energy levels of lobe.
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Table to A nr: 22

Index Intensity Lambdaref: [1] Lambda A [air] E upper cm? Elambda cm™ J-coupling Photon y transition states

685 2 7.662300E-07 7.664384E-07 124865 13050.9116 1-2 03D [¥]=-->07F [2Y%]
686 4 7.667030E-07 7.669115E-07 124857 13042.8601 1-1/2 03D [¥%]a -->07F [1%]
722 10 8.171950E-07 8.174173E-07 124052 12236.9814 1-2 03D [¥%]a -->06F [2%2]
724 20 8.178960E-07 8.181185E-07 124041 12226.4933 1-2 03D [%2]= --> 06F [1%]
755 1 8.642890E-07 8.645241E-07 123385 11570.2039 1-0 03D [¥]a-->07P [¥]
761 2 8.736190E-07 8.738566E-07 123262 11446.6375 1-2 03D [¥]a-->07P [1%]
764 1 8.741260E-07 8.743638E-07 123255 11439.9984 1-1 03D [¥]a-->07P [1%]
768 3 8.805160E-07 8.807555E-07 123172 11356.9770 1-1 03D [%]a-->07P [¥]
789 1 9.111300E-07 9.113778E-07 122791 10975.3822 1-0 03D [¥]a -->06P" [ ¥2]
791 6 9.180170E-07 9.182667E-07 122708 10893.0445 1-2 03D [¥%2]a --> 05F [2Y%2]
793 50 9.198610E-07 9.201112E-07 122686 10871.2077 1-1/2 03D [¥%]a -->05F [1%]
796 1 9.242170E-07 9.244684E-07 122635 10819.9698 1-2 03D [¥2]a --> 06P" [1%]
835 30 1.016345E-06 1.016621E-06 121655 9839.1786 1-2 03D [%]e --> 04F [2%]
844 1 1.035760E-06 1.036042E-06 121470 9654.7463 1-0 03D [%2]a-->06P [%2]
850 4 1.057618E-06 1.057906E-06 121271 9455.2097 1-2 03D [%2]=-->06P [1%]
851 2 1.059123E-06 1.059411E-06 121257 9441.7740 1-1 03D [¥%2]a -->06P [1%2]
905 5 1.188447E-06 1.188770E-06 120230 8414.3424 1-2 03D [¥2]= --> 04F [2Y%]
907 25 1.194350E-06 1.194675E-06 120189 8372.7551 1-1/2 03D [¥%2]a --> 04F [1%]
991 13 1.863217E-06 1.863724E-06 117184 5367.0614 1-2 03D [¥%]a -->05P [1%2]
1000 16 2.064717E-06  2.065279E-06 116660 4843.2788 1-1 03D [%]a-->05P [%]

The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

5 S-orbital positive lobe

Energy nr: 21 = 113642.950 cm™

A =87.995-10°m
Photon vy index = 21

-15.61759 eV

3p"6 17S:
This diagram shows how lambda with index 21 is going, but there are only two photons to A.

Index Intensity Lambdaref: [1] Lambda [air] Eupper cm? Elambda cm™ J-coupling Photon v transition states

884 1 1.102860E-06 ~ 1.103160E-06 122708 9067.3340 1-2 05S [1%]a --> 05F [2%]

1013 35 2.550440E-06 2.551134E-06 117563 3920.8921 1-0 05S [1%]a --> 05P [ %3]
The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

3 D-orbital
13.719eV

13.738eV
14.024eV
13.777eV
13.935eV
13.971eV
13.886eV
13.852eV

. - -1
Energy nr: 20 = 113642.950 cm % = 87.6063-10°m

Photon y index = 20 3p”6 1"S: -15.61759 eV
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Table to A nr: 20

Index Intensity Lambdaref: [1] Lambda X [air] E upper cm? Elambda cm?® J-coupling  Photon y transition states

769 1 8.819370E-07  8.821769E-07 125483 11338.6784 1-2 03D [1%]= --> 06F" [2Y%2]
775 1 8.891700E-07  8.894119E-07 125391 11246.4433 1-2 03D [1%]= --> 08F [2%%]
776 1 8.895420E-07  8.897840E-07 125386 11241.7401 1-1/2 03D [1%]= --> 08F [1%%]
798 2 9.328080E-07 9.330617E-07 122856 10720.3197 2-2 03D [1%]a --> 07F [2Y%]
800 8 9.334800E-07 9.337339E-07 124857 10712.6023 1-1/2-3 03D [1%]= --> 07F [1%%]
828 3 1.000761E-06 1.001033E-06 124137 9992.3958 1-2 03D [1%]= --> 05F" [2Y%2]
833 8 1.009432E-06 1.009707E-06 124052 9906.5613 1-2 03D [1%]a --> 06F [2Y%2]
834 4 1.010482E-06 1.010757E-06 124041 9896.2673 1-1/2 03D [1%]= --> 06F [1%%]
870 1 1.082274E-06 1.082568E-06 123385 9239.8043 1-0 03D [1%]a -->07P [¥]
883 1 1.097730E-06 1.098029E-06 123255 9109.7082 1-1 03D [1%]m --> Q7P [1%%]
900 4 1.167847E-06 1.168165E-06 122708 8562.7655 1-2 03D [1%]= --> 05F [2%%]
902 3 1.170822E-06 1.171140E-06 122686 8541.0079 1-1/2 03D [1%]a --> 05F [1%]
977 18 1.643692E-06 1.644139E-06 120230 6083.8649 1-2 03D [1%]m --> 04F [2Y%]
979 6 1.654981E-06 1.655431E-06 120188 6042.3654 1-1/2 03D [1%]n --> 04F [1%]

The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

This table shows all the lambda emission that is possibly from the start energy with index; 20.

5 S'-orbital negative lobe 5 P'-orbital negative lobe
Photon v index = 1014

7!
Photon y index = 19 A =2566.09-10°m 1 TN,
1 —. 1% AN Y o
v . S
/'/—.... ........ 2 - /’
55" . 2 ——. 2% /
. A =86.9754:10°m ——r
N 1%

Energy nr: 19 = 114975.039 cm™!
-15.61759 eV

3p”6 1"S:

Table to A nr: 19

Index Intensity Lambdaref: [1] Lambda A [air] E upper cm® Elambda cm™ J-coupling Photon y transition states
1014 65 2.566090E-06  2.566788E-06 118871 3896.9795 1-0 055" [ %]m --> 05P" [ %3]

This diagram and table shows how the only emission from energy nr; 19 is going to 5 p” [%2].

Index Intensity Lambdaref: [1] Lambda [air] Eupper cm? Elambda cm™ J-coupling  Photon y transition states

824 6 9.882180E-07 9.884868E-07 125483 10119.2247 1-2 03D" [1¥2]a --> 06F" [2Y%%]
894 7 1.139863E-06 1.140173E-06 124137 8772.9841 1-2 03D" [1%]a --> O5F" [2%]
974 20 1.589993E-06 1.590425E-06 121655 6289.3359 1-2 03D" [1%2]a --> 04F" [2¥%5]
1001 11 2.073335E-06  2.073899E-06 120189 4823.1472 1-1 03D’ [1¥%]n --> 04F [1%2]

This table shows the possibly lambda emission from start photon nr: 18. They are going from
third negative orbital lobe like in the diagram above for photon nr: 20. The rest of the start
photon y with index 1-17 has no following emission, because the energy level in electron volt
will be too high. This transmission chapter explains the possibly emission from the photon y
with ground level zero or start at 3p® !S orbital. In Argon | the transmission could go from 4n
to 4n or 5n to 5n, because the J-coupling in all the different lobes have different electron volt
levels. But they are going from lower energy to higher energy levels, count in electron volt
between the lobes. This fact talks again for this paper of: “Modern Quantum Mechanics” as
one common atomic theory to all matter of atoms like these of Hydrogen, Helium and Argon.
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7.2. Transitions blue in Argon

Diagram blue 1

0 — ..
.“':’—\\
1 . 1% N 4P
E = ———— lobe
index A =621 2 — J
2 —. 2%
3 o
— 0
i
4s ' > lobe*
R4 # lobe
E——
\\\ / 1
N 1Y% ;
index A =24
3p”6 11S: -15.61759 eV

This diagram shows the first two main transitions in Argon. Here between lobes 4S [1%] 1
and lobes 4P' [ %2] 0. From this lobes several photon y are going with an emission A when the
electron are falling down one step from a higher lobes. The table will get one better overview.

Index Intensity Lambdaref:[1] Lambda X [air] Eupper cm? Elambda cm? J-coupling Photon y transition states

609 2 6.571370E-07  6.573157E-07 123936 15217.5269 0-2 04P" [ Y] --> 06D [1%]=
611 2 6.594660E-07  6.596454E-07 123882 15163.7840 0-1 04P" [ Y] --> 07S" [ %]e
632 4 6.779933E-07  6.781777E-07 123468 14749.4083 0-1 04P" [ %] --> 06D [ %]
660 2 7.267200E-07  7.269177E-07 122479 13760.4579 0-1 04P" [ %3] --> 07S [1¥%]n
710 20 8.037230E-07  8.039416E-07 121161 12442.0976 0-1 04P" [ ¥5] --> 065" [ %]@
785 2 9.057510E-07  9.059974E-07 119760 11040.5619 0-1 04P" [ %3] --> 06S [1¥%]n
832 50 1.006904E-06  1.007178E-06 118651 9931.4334 0-1 04P" [ %] --> 04D [ %]
965 100 1.504642E-06  1.505051E-06 115367 6646.0992 0-1 04P" [ %] --> 03D" [1¥%]=
975 30 1.598934E-06  1.599369E-06 114975 6254.1668 0-1 04P" [ ¥5] --> 055" [ %]=
987 12 1.842768E-06  1.843269E-06 114148 5426.6191 0-1 04P" [ %] --> 03D [1%]a
997 23 2.031682E-06  2.032235E-06 113643 4922.0301 0-1 04P" [ %] --> 05S [1%]n

The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

The upper energy cm™ is the level where the electron is before it will be any electromagnetic
emissions. Here the electron will immediately go down in energy level, count in electron volt.
Then the electron could choose if it will go down another level down or one new transmission
up in energy level. Here in the diagram above the electron are going from n4 to ns or 4s to 4p'.
Here we must work with the radius quota for understanding the energy difference of level n.

The blue vector up in the diagram above indicates the pathway of the electron when its travel
up in energy level n". The yellow vector indicates the final travel path before the electron
will go down again and in the same time lose some energy in cm? in the form of
electromagnetic radiation that will causes the light of the photon y. This energy has then left
the atomic system which makes that the electron through repulsion vs. attraction forces are
falling down exact so much what the energy emission correspond in electron volt or A-radius.
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Diagram blue 2

0 ——-. %
.~":.—\\
1 .
1% NP
e # lobe
index A = 662 2
2 —. 2%
—
3 —
— 0
1y
4S ! lob
e * lobe*
—_—
AN § / 1

index A =24

3p”6 11S: -15.61759 eV

This diagram shows the first two main transitions in Argon. Here between lobes 4S [1%] 1
and lobes 4P' [ %2] 1. From this lobes several photon y are going with an emission A when the
electron are falling down one step from higher lobes. This table will get one better overview.

Index Intensity Lambdaref:[1] Lambda X [air] Eupper cm? Elambda cm? J-coupling Photon y transition states

415 10 5.341780E-07  5.343233E-07 126212 18720.3516 1-1 04P" [ %] --> 095" [ %]a
46 5 5.344280E-07  5.345734E-07 126203 18711.5945 1-0 04P" [ %] > 095" [ ¥]a
438 2 5.422550E-07  5.424025E-07 125933 18441.5081 1-2 04P" %] --> 10D [1%]a
441 10 5430270E-07  5.431747E-07 125907 18415.2906 1-2 04P" [%] --> 10D [1%]a
42 1 5.432600E-07  5.434078E-07 125899 18407.3924 1-1 04P" [ %] --> 10D [%]a
43 1 5.433480E-07  5.434958E-07 125896 18404.4112 1-0 04P" [%] --> 10D [%]a
469 5 5518200E-07  5.519701E-07 125613 18121.8513 1-1 04P" [ %] --> 09D [%]a
470 5 5523700E-07  5.525202E-07 125595 18103.8072 1-0 04P" [ %] --> 09D [%]a
489 20 5598500E-07  5.600023E-07 125354 17861.9273 1-1 04P" [ %] --> 08S” [ %]o
493 20 5.604360E-07  5.605884E-07 125335 17843.2506 1-0 04P" [ %] > 08S" [ ¥]a
494 5 5.605250E-07  5.606775E-07 125332 17840.4175 1-1 04P" [ %] --> 08D [1%]a
500 2 5.620636E-07  5.622165E-07 125283 17791.5809 1-1 04P" [ %] --> 06D" [1%]=
514 1 5.667400E-07  5.668942E-07 125137 17644.7754 1-211-1  04P" [%] > 08D [¥%]n
515 1 5.674730E-07  5.676274E-07 125114 17621.9838 1-2 04P" [ %] --> 06D" [2%]=
520 200 5.689910E-07  5.691458E-07 125067 17574.9704 1-2 04P" [ %] > 06D" [1%]a
53 2 5.843740E-07  5.845329E-07 124604 17112.3287 1-2 04P" [ ] --> 07D [1%]a
538 2 5.870260E-07  5.871857E-07 124527 17035.0206 1-0 04P" [%] --> 07D [%]a
566 4 6.081245E-07  6.082899E-07 123936 16444.0012 1-1 04P" [ %] --> 06D [1%]a
569 1 6.093330E-07  6.094987E-07 123903 16411.3875 1-2 04P" [ %] --> 08S [1%]o
571 6 6.101160E-07  6.102820E-07 123882 16390.3258 1-1 04P" [ %] > 07" [ ¥]o
572 6 6.104600E-07  6.106260E-07 123873 16381.0897 1-0/1-0  04P" [%] > 07S" [¥]o
578 8 6.128726E-07  6.130393E-07 123809 16316.6048 1-1 04P" [ %] --> 05D" [1%]=
589 6 6.243396E-07  6.245094E-07 123509 16016.9246 1-0 04P" [ %] --> 06D [%]a
501 1 6.250410E-07  6.261113E-07 123468 15975.9466 1-1 04P" [ %] --> 06D [ %]a
503 7 6.296876E-07  6.298589E-07 123373 15880.8903 1-2 04P" [ %] --> 05D" [1%]=
617 6 6.656880E-07  6.658691E-07 122515 15022.0524 1-1 04P" [ ] --> 05D [1%]a
623 2 6.689910E-07  6.691730E-07 122440 14947.8842 1-2 04P" [ %] > 07S [1%]o
635 4 6.851884E-07  6.853748E-07 122087 14594.5261 1-2 04P" [¥5] --> 05D [1%]a
640 2 6.925010E-07  6.926894E-07 121933 14440.4124 1-1 04P" [ %] --> 05D [%]a
645 4 6.992170E-07  6.994072E-07 121794 14301.7118 1-0 04P" [ Y] --> 05D [%]a
665 25 7.316007E-07  7.317997E-07 121162 13668.6587 1-1 04P" [ %] > 065" [ ¥]a
667 5 7.350780E-07  7.352779E-07 121097 13603.9985 1-0 04P" [ %] > 065" [ ¥]a
682 30 7.618330E-07  7.620402E-07 120619 13126.2363 1-2 04P" [ %] --> 04D" [1%]a
683 50 7.628860E-07  7.630935E-07 120601 13108.1184 1-2 04P" [ %] > 04D" [243]a
716 20 8.094060E-07  8.096262E-07 119848 12354.7392 1-1 04P" [45] --> 04D [1%]o
721 3 8.151860E-07  8.154077E-07 119760 12267.1390 1-1 04P" [ %] > 06S [1%]o
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725 20
736 3

765 200
777 40
788 20
923 150
943 11
946 200
953 10
964 42
980 5

1005 58
1011 20

8.203420E-07
8.367030E-07
8.761691E-07
8.962190E-07
9.075420E-07
1.270239E-06
1.357360E-06
1.367853E-06
1.399259E-06
1.503071E-06
1.673994E-06
2.153416E-06
2.396668E-06

8.205651E-07
8.369306E-07
8.764074E-07
8.964628E-07
9.077889E-07
1.270585E-06
1.357729E-06
1.368225E-06
1.399640E-06
1.503480E-06
1.674449E-06
2.154002E-06
2.397320E-06

119683
119445
118907
118652
118512
115367
114862
114805
114641
114148
113469
112139
111668

12190.0378 1-2 04P" [ %] --> 06S [L¥]a
11951.6722 1-2 04P" [%] --> 04D [2%]o
11413.3223 1-2 04P" [ %] --> 04D [1%]n
11157.9871 1-1 04P" [%] --> 04D [¥]o
11018.7738 1-0 04P" [%] > 04D [%]o
78725342 1-1 04P" [ %] --> 03D" [1¥%]=
7367.2423 1-0 04P" [ %] --> 055" [ %]n
7310.7271 2-2 04P" [ %] --> 03D [1¥%]=
7146.6398 1-2 04P" [ %] --> 03D" [2%]n
6653.0457 1-1 04P" [%] --> 03D [1%]o
5973.7371 1-2 04P" [ %] --> 055 [1%]e
4643.7846 1-2 04P" [%] --> 03D [1%]o
4172.4594 1-0 04P" [ %] > 03D [%]o

The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

Diagram blue 3

index A =677

index A =24

3p”6 11S:

0 —. W%
1 ____ \\\
1 1% . 4P
e # lobe
—_— 2%
—
lobe*
-15.61759 eV

This diagram shows the first two main transitions in Argon. Here between lobes 4S [1%] 1
and lobes 4P’ [1%] 1. From this lobes several photon y are going with an emission A when the
electron are falling down one step from higher lobes. This table will get one better overview.

Index  Intensity
391 2
393 2
412 5
413 1
432 1
433 1
459 20
462 40
463 20
466 10
468 10
476 2
480 200
484 5
511 5
512 1
521 1
524 5
527 2
548 10

Lambda ref: [1]
5.239710E-07
5.242130E-07
5.324800E-07
5.327070E-07
5.402080E-07
5.409340E-07
5.486470E-07
5.492060E-07
5.493490E-07
5.505180E-07
5.507630E-07
5.542730E-07
5.559620E-07
5.574200E-07
5.662000E-07
5.663800E-07
5.693100E-07
5.737960E-07
5.747180E-07
5.949260E-07

Lambda A [air]
5.241135E-07
5.243556E-07
5.326248E-07
5.328519E-07
5.403549E-07
5.410811E-07
5.487962E-07
5.493554E-07
5.494984E-07
5.506677E-07
5.509128E-07
5.544238E-07
5.561132E-07
5.575716E-07
5.663540E-07
5.665341E-07
5.694649E-07
5.739521E-07
5.748743E-07
5.950878E-07

E upper cm'?
126212
126203
125907
125899
125638
125613
125354
125335
125330
125292
125284
125169
125114
125067
124789
124783
124692
124555
124527
123936

E lambda cm® J-coupling  Photon y transition states
19085.0257 1-0 04P" [1%] --> 09S” [ %]u
19076.2152 1-0 04P" [1%] --> 09S" [ %]a
18780.0481 1-2 04P" [1%] --> 10D [1%]a
18772.0454 11 04P" [1¥%] --> 10D [ %)=
18511.3882 1-2 04P" [1%] --> 09D [1%]=
18486.5436 11 04P" [1¥%] --> 09D [ Y%]=
18226.6558 1-1 04P" [1%] --> 085" [ ¥]u
18208.1041 1-0 04P" [1%] --> 085" [ %]u
18203.3643 1-2 04P" [1¥%] --> 10S [1%]o
18164.7103 1-2 04P" [1%] --> 08D [2%]=
18156.6300 1-1 04P" [1%] --> 06D [1%]a
18041.6510 11 04P" [1¥%] --> 08D [ Y]
17986.8408 1-2 04P" [1%] --> 06D" [2¥2]o
17939.7941 1-2 04P" [1%] --> 06D [1%4]o
17661.6037 1-1 04P" [1%] --> 07D [1%]=
17655.9907 1-1 04P" [1%] --> 09S [1%]a
17565.1227 1-2 04P" [1¥%] --> 07D [2%]=
17427.7966 1-1 04P° [1%] --> 07D [ %]=
17399.8378 1-0 04P" [1%] --> 07D [ %]a
16808.8146 11 04P" [1¥%4] --> 06D [1%]=
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549 1 5.949260E-07  5.950878E-07 123936 16755.1618 1-1 04P" [1%] --> 06D [1%]a
550 5 5.949260E-07  5.950878E-07 123936 16745.9206 1-1 04P" [1%] --> 06D [1¥%]a
553 2 5988110E-07  5.989739E-07 123827 16699.7600 1-2 04P" [1%5] --> 06D [2%]a
554 2 5.994660E-07  5.996291E-07 123809 16681.5132 1-1 04P" [1%] --> 05D" [1%]=
573 10 6.105635E-07  6.107296E-07 123506 16378.3117 1-2 04P" [1%] --> 05D" [2%:]n
575 2 6.119662E-07  6.121327E-07 123468 16340.7718 1-1 04P" [1%] --> 06D [ %]o
605 6 6.499109E-07  6.500877E-07 122514 15386.7245 1-1 04P" [1%] --> 05D [1%]a
606 8 6.513848E-07  6.515620E-07 122480 15351.9087 1-1 04P" [1%] --> 07S [1%]n
607 1 6.530520E-07  6.532296E-07 122440 15312.7163 1-2 04P" [1%] > 07S [1%]=
622 6 6.684730E-07  6.686548E-07 122087 14950.4673 1-2 04P" [1%] --> 05D [1%]a
629 8 6.754300E-07  6.756137E-07 121933 14805.3832 1-1 04P" [1%] --> 05D [ %]o
633 4 6.818291E-07  6.820146E-07 121794 14666.4318 1-0 04P" [1¥] --> 05D [%]a
651 25 7.125825E-07  7.127763E-07 121162 14033.4628 1-1 04P" [1%] --> 065" [ %]a
653 15 7.158830E-07  7.160777E-07 121097 13968.7631 1-0 04P" [1%] --> 065" [ %]a
656 2 7.202550E-07  7.204509E-07 121012 13883.9716 1-1 04P" [1%] --> 04D" [1%]=
672 15 7.412334E-07  7.414350E-07 120619 13491.0273 1-2 04P" [1%] --> 04D [1%]n
673 6 7.422260E-07  7.424279E-07 120601 13472.9853 1-2 04P" [1%] --> 04D" [2%4]=
697 15 7.861910E-07  7.864048E-07 119848 12719.5554 1-1 04P" [1%] --> 04D [1¥%]n
702 20 7.916450E-07  7.918603E-07 119760 12631.9247 1-1 04P" [1%] --> 06S [1%]n
706 3 7.965080E-07  7.967247E-07 119683 12554.8017 1-2 04P" [1%] > 06S [1%]=
719 50 8.119180E-07  8.121388E-07 119445 12316.5147 1-2 04P" [1%] --> 04D [2%]a
745 40 8.490300E-07  8.492609E-07 118907 11778.1468 1-2 04P" [1%] --> 04D [1%]a
757 60 8.678430E-07  8.680791E-07 118652 11522.8215 1-1 04P" [1%] --> 04D [%]a
766 30 8.784500E-07  8.786979E-07 118512 11383.5705 1-0 04P" [1%] --> 04D [%]a
910 50 1.213979E-06  1.214309E-06 115367 8237.3748 1-1 04P" [1%] > 03D" [1¥%]=
925 12 1.274631E-06  1.274978E-06 114975 7845.4078 1-1 04P" [1%] > 055" [ %]a
927 50 1.293333E-06  1.293685E-06 114862 7731.9608 1-0 04P" [1%] --> 053" [ %]a
930 5 1.302827E-06  1.303181E-06 114805 7675.6162 1-2 04P" [1%] > 03D" [1¥%]=
936 1000 1.331339E-06  1.331701E-06 114641 7511.2349 1-2 04P" [1%] --> 03D" [2%:]n
955 7 1.424993E-06  1.425381E-06 114148 70175783 1-1 04P" [1%] --> 03D [1%]a
970 2 1535351E-06  1.535769E-06 113643 6513.1687 1-1 04P" [1%] —> 05S [1%]=
973 50 1.588321E-06  1.588753E-06 113426 6295.9565 1-2 04P" [1%] --> 03D [2%]n
994 37 1.996575E-06  1.997118E-06 112139 5008.5772 1-2 04P" [1%] --> 03D [1%]n
1004 15 2.133327E-06  2.133907E-06 111818 4687.5139 1-1 04P" [1%] --> 03D [%]a
1006 9 2.203957E-06  2.204556E-06 111668 4537.2936 1-0 04P" [1%4] --> 03D [%]a

The intensity sources are mainly from reference 1, 2and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

The difficulty to know is if there is same significant angel theta between the lobes or from the
blue vector to the yellow vector. This make that the atomic radius from upper energy in cm™
could be different in comparison with the sum of each lambdas radii, if countdown to proton.

If could map out all the different lobes of positive and negative lobes in Argon, then it can be
possibly understood where the electron are mostly like to be, the electron density in the atom.

Diagram 5; with A index 654, 693 and 754 are going in there transition between ns — ns —
Ng or 4S — 4P — 4D. Index 908 has the pattern of n4 — ns — nz or 4S — 4P —3D. Thus, the
only recommendation is to work with the radius quota instead for the ordinary level of quota.

The common pattern in Argon and Hydrogen is that the electron is falling down from a level
of higher electron volt to level of lower electron volt. But not necessary from a higher level n
to an lower level n. Otherwise the electron should need kinetic energy for the way down and
if just have give away electromagnetic radiation, then have the electron only its own energy.
The pathway down could be explained with repulsion vs. attraction forces. If then only have a
proton and one electron e”, which is the case in the Hydrogen atom. Then have the electron e
repulsion to e? and attraction to ®o which is located in the atoms proton, because the equation

Hydrogen atom:
Repulsion

Proton Electron

This equation shows why there are forces of repulsion vs. attraction, for the electron in atoms.
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Diagram blue 4
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This diagram shows the first two main transitions in Argon. Here between lobes 4S [1%;] 1
and lobes 4P’ [1%4] 2. From this lobes several photon y are going with an emission A when the
electron are falling down one step from higher lobes. This table will get one better overview.

Index Intensity Lambdaref: [1] Lambda X [air] Eupper cm? Elambda cm?® J-coupling  Photon y transition states

404 20 5.283430E-07 5.284867E-07 126054 18927.0985 1-2/2-1 04P" [1%] --> 09S" [ ¥2]=
408 1 5.296910E-07 5.298351E-07 126164 18878.9313 2-3 04P" [1%] --> 11D [2%]=
411 60 5.317726E-07 5.319172E-07 126090 18805.0306 2-2 04P" [1%] --> 07D’ [2%;]=
414 20 5.328020E-07 5.329469E-07 126053 18768.6983 2-2 04P" [1¥%] --> 07D’ [1¥%]a
422 1 5.362480E-07 5.363939E-07 125933 18648.0882 2-3 04P" [1%] --> 10D [3%]n
423 5 5.369970E-07 5.371431E-07 125907 18622.0780 2-2 04P" [1%] --> 10D [1Y%]=
424 1 5.372900E-07 5.374361E-07 125897 18611.9228 2-1 04P" [1%] --> 10D [ ¥%2]a
439 1 5.427390E-07 5.428866E-07 125710 18425.0625 2-2 04P" [1%%] --> 11S [1%]=
444 1 5.435830E-07 5.437309E-07 125681 18396.4546 2-3 04P" [1%] --> 09D [2Y2]=
449 10 5.448610E-07 5.450092E-07 125638 18353.3048 2-2 04P" [1%] --> 09D [1Y2]n
451 5 5.456010E-07 5.457494E-07 125613 18328.4122 2-1 04P” [1%] --> 09D [ %:]=
473 60 5.534450E-07 5.535955E-07 125354 18068.6428 2-1 04P" [1%] --> 08S" [ ¥2]=
474 40 5.540900E-07 5.542407E-07 125333 18047.6096 3-2/2-1 04P" [1%] --> 08D [1Y2]n
475 2 5.541460E-07 5.542967E-07 125331 18045.7858 2-2 04P" [1%%] --> 10S [1Y%]=
477 10 5.552760E-07 5.554270E-07 125294 18009.0622 2-2 04P" [1%] --> 08D [2Y2]n
478 2 5.553400E-07 5.554911E-07 125292 18006.9867 2-2 04P" [1%] --> 08D [2Y2]=
481 10 5.560220E-07 5.561732E-07 125270 17984.8999 2-3 04P" [1%] --> 08D [3Y2]=
488 500 5.597478E-07 5.599001E-07 125150 17865.1876 2-2 04P" [1¥%] --> 06D [2%]a
492 2 5.601850E-07 5.603374E-07 125136 17851.2456 2-1 04P’ [1%] --> 08D [ ¥%:]=
496 20 5.608900E-07 5.610426E-07 125114 17828.8078 2-2 04P" [1¥%] --> 06D [2¥%]a
502 60 5.623778E-07 5.625308E-07 125067 17781.6407 2-2 04P" [1%] --> 06D [1%2]=
528 5 5.758840E-07 5.760406E-07 124650 17364.6082 2-3 04P" [1%] --> 07D [3%]=
530 40 5.774000E-07 5.775571E-07 124604 17319.0163 2-2 04P" [1%] --> 07D [1Y%2]n
533 5 5.790390E-07 5.791965E-07 124555 17269.9939 2-1 04P" [1%] --> 07D [%]=
556 4 6.005725E-07 6.007358E-07 123936 16650.7802 2-1 04P" [1%] --> 08S [1Y]=
558 1 6.017530E-07 6.019167E-07 123903 16618.1141 2-2 04P" [1%] --> 08S [1Y%]a
559 5 6.025152E-07 6.026790E-07 123882 16597.0930 2-1 04P" [1%] --> 07S" [ ¥2]=
562 1 6.045340E-07 6.046984E-07 123827 16541.6668 2-2 04P" [1¥%] --> 06D [2Y2]a
565 6 6.064758E-07 6.066408E-07 123774 16488.7041 2-3 04P" [1%] --> 06D [3Y%2]=
580 10 6.145443E-07 6.147115E-07 123558 16272.2194 2-3 04P" [1%] --> 05D" [2%;]=
582 8 6.165123E-07 6.166800E-07 123506 16220.2765 2-2 04P" [1%] --> 05D" [2%2]=
585 4 6.179410E-07 6.181091E-07 123468 16182.7747 2-1 04P’ [1%] --> 06D [ %:]=
587 5 6.215942E-07 6.217633E-07 123373 16087.6654 2-2 04P" [1%] --> 05D" [1%;]=
610 2 6.581600E-07 6.583390E-07 122480 15193.8738 2-1 04P" [1%] --> 07S [1Y%]n
613 6 6.598684E-07 6.600479E-07 122440 15154.5369 2-2/1-2 04P" [1%] --> 07S [1Y%]=
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627 4 6.722893E-07  6.724722E-07 122160 14874.5488 2-3 04P" [1%] --> 05D [3Y2]a

630 5 6.756100E-07 6.757938E-07 122087 14801.4387 2-2 04P" [1%] --> 05D [1Y%]=
634 30 6.827253E-07 6.829110E-07 121933 14647.1797 2-1 04P [1%] --> 05D [ %]=
657 70 7.206981E-07 7.208941E-07 121161 13875.4351 2-1 04P" [1%] --> 06S” [ ¥2]=
663 6 7.284440E-07 7.286421E-07 121014 13727.8912 2-1 04P" [1%] --> 04D’ [1%]=
674 10 7.425290E-07 7.427310E-07 120754 13467.4875 2-3 04P" [1%] --> 04D’ [2%;]=
680 10 7.510420E-07 7.512463E-07 120601 13314.8346 2-2 04P" [1%] --> 04D’ [2%2]=
705 2 7.960840E-07 7.963005E-07 119848 12561.4885 2-1 04P" [1%] --> 04D [1¥%]=
713 20 8.066600E-07 8.068794E-07 119683 12396.7967 2-2 04P" [1%] --> 06S [1Y%%]=
720 10 8.143540E-07 8.145755E-07 119566 12279.6720 2-2/3 04P" [1%] --> 04D [2Y%:]=
726 6 8.224720E-07 8.226957E-07 119445 12158.4686 2-2 04P" [1%] --> 04D [2Y%:]=
737 60 8.384730E-07 8.387011E-07 119213 11926.4425 2-3 04P" [1%] --> 04D [3Y%]a
753 7 8.605779E-07 8.608120E-07 118907 11620.0985 2-2 04P" [1%] --> 04D [1¥%]=
767 100 8.799082E-07 8.801475E-07 118652 11364.8219 2-1 04P" [1%] --> 04D [ %)=
929 200 1.300847E-06 1.301201E-06 114975 7687.2991 2-1 04P" [1%] --> 05S" [ ¥2]=
934 500 1.327305E-06 1.327666E-06 114822 7534.0634 2-3 04P" [1%] --> 03D’ [2¥;]=
935 3 1.330237E-06 1.330599E-06 114805 7517.4574 2-2 04P" [1%] --> 03D’ [1%2]=
944 30 1.359918E-06 1.360288E-06 114641 7353.3845 2-2 04P" [1%] --> 03D’ [2%2]=
957 10 1.457751E-06 1.458148E-06 114148 6859.8821 2-1 04P" [1%] --> 03D [1¥%]=
982 128 1.744493E-06 1.744968E-06 113021 5732.3245 2-3/1-3 04P" [1%] --> 03D [3Y%]=
999 50 2.061621E-06  2.062182E-06 112139 4850.5521 2-2 04P" [1%] --> 03D [1¥%]=
1007 53 2.207720E-06  2.208320E-06 111818 4529.5599 2-1 04P" [1%] --> 03D [ %]=

The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

Diagram blue 5
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This diagram shows the first two main transitions in Argon. Here between lobes 4S [1%] 1
and lobes 4P [ %4] 0. From this lobes several photon y are going with an emission A when the
electron are falling down one step from higher lobes. This table will get one better overview.

Index Intensity Lambdaref: [1] Lambda A [air] E upper cm? Elambda cm™ J-coupling Photon y transition states

409 1 5.305170E-07 5.306613E-07 125899 18849.5373 0-1 04P [%] --> 10D [ ¥%]=
426 1 5.386790E-07 5.388255E-07 125613 18563.9314 0-1 04P [%] --> 09D [ %)=
472 40 5.528930E-07 5.530434E-07 125136 18086.6822 0-1 04P [%] --> 08D [¥%]=
505 20 5.637290E-07 5.638823E-07 124789 17739.0200 0-1 04P [%] --> 07D [1%]=
506 100 5.639110E-07 5.640644E-07 124783 17733.2948 0-1 04P [%] -->09S [1%]=
523 1 5.712480E-07 5.714034E-07 124555 17505.5317 0-1 04P [%] --> 07D [ %)=
545 2 5.940860E-07 5.942476E-07 123882 16832.5798 0-1 04P [%] --> 075" [ ¥4]=
568 10 6.090787E-07 6.092443E-07 123468 16418.2409 0-1/0-1 04P [%] --> 06D [ %)=
626 100 6.719219E-07 6.721047E-07 121933 14882.6814 0-1 04P [%2] --> 05D [ %)=
649 15 7.086700E-07 7.088628E-07 121161 14110.9402 0-1 04P [¥] -->06S" [ ¥]=
654 8 7.162570E-07 7.164518E-07 121012 13961.4691 0-1 04P [¥] --> 04D’ [1%]=
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693
698
754
908
921
966
1003

10
40
100
5

6
25
30

7.814330E-07
7.868200E-07
8.620460E-07
1.202663E-06
1.262182E-06
1.517233E-06
2.098610E-06

7.816455E-07
7.870340E-07
8.622805E-07
1.202990E-06
1.262525E-06
1.517646E-06
2.099181E-06

119848
119760
118651
115367
114975
113643
111818

12797.0024
12709.3872
11600.3088
8314.8812
7922.7877
6590.9455
4765.0588

0-1
0-1
0-1
0-1
0-1
0-1
0-1

04P [ %] > 04D [1%]n
04P [ %] --> 06S [1%]o
04P [%] —> 04D [¥%]o
04P [ %] > 03D’ [1%]o
0dp [ %] > 058" [ %]a
04P [%] > 055 [1%]o
04P [¥%] > 03D [%]n

The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

Diagram blue 6
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This diagram shows the first two main transitions in Argon. Here between lobes 4S [1%] 1
and lobes 4P [ %4] 1. From this lobes several photon y are going with an emission A when the
electron are falling down one step from higher lobes. This table will get one better overview.

Index
219
228
232
234
236
238
239
240
241
242
245
246
248
249
250
252
253
254
255
256
258
262
264
265
276
277

Intensity
5
1
1

150

Lambda ref: [1]
4.445840E-07
4.507450E-07
4.523350E-07
4.541600E-07
4.554319E-07
4.568640E-07
4.569690E-07
4.584958E-07
4.586610E-07
4.587210E-07
4.625460E-07
4.626780E-07
4.642148E-07
4.647493E-07
4.651388E-07
4.704350E-07
4.708460E-07
4.709080E-07
4.709500E-07
4.718100E-07
4.719940E-07
4.746823E-07
4.752940E-07
4.768675E-07
4.832790E-07
4.834100E-07

Lambda A [air]
4.447049E-07
4.508676E-07
4.524580E-07
4.542835E-07
4.555558E-07
4.569883E-07
4.570933E-07
4.586205E-07
4.587858E-07
4.588458E-07
4.626718E-07
4.628038E-07
4.643411E-07
4.648757E-07
4.652653E-07
4.705630E-07
4.709741E-07
4.710361E-07
4.710781E-07
4.719383E-07
4.721224E-07
4.748114E-07
4.754233E-07
4.769972E-07
4.834105E-07
4.835415E-07

E upper cm?
126589
126282
126204
126115
126053
125985
125980
125907
125899
125896
125716
125710
125638
125613
125595
125353
125335
125332
125330
125291
125283
125163
125136
125067
124789
124783

E lambda cm™
22492.9372
22185.4929
22107.5088
22018.6718
21957.1795
21888.3519
21883.3225
21810.4506
21802.5949
21799.7432
21619.4714
21613.3034
21541.7518
21516.9770
21498.9590
21256.9218
21238.3667
21235.5704
21233.6766
21194.9726
21186.7100
21066.7219
21039.6074
20970.1856
20691.9812
20686.3739

J - coupling

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

Photon y transition states
04P [ %] --> 08D’ [1¥%]=
04P [Y] --> 12D [ ¥%]a
04P [ %] --> 095" [ ¥%]a
04P [Y] --> 11D [¥%]=
04P [¥%] --> 07D’ [1¥%]=
04P [¥] --> 125 [1%]=
04P [ Y] -->12S [1%]=
04P [ %] --> 07D’ [1%]=
04P [%] --> 10D [ %)=
04P [Y4] --> 10D [ ¥%]=
04P [¥] -->11S [1%]=
04P [¥] --> 115 [1%]=
04P [¥] --> 09D [1¥%]=
04P [%] --> 09D [ %)=
04P [%] --> 09D [ %]e
04P [ Y] --> 08S’ [ ¥]n
04P [%] --> 085" [ ¥4]a
04P [%] --> 08D [1%]n
04P [¥] -->10S [1%]=
04P [¥] --> 08D [2%]n
04P [%] --> 06D" [1%4]=
04P [%] --> 08D [¥%]=
04P [%] --> 08D [%]e
04P [%] --> 06D" [1%4]a
04P [¥] --> 07D [1%]=
04P [¥] --> 09S [1%4]=
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279 150 4.836697E-07  4.838013E-07 124772 20675.2666 1-2 04P [%] -->09S [1%]=

282 1 4.855370E-07  4.856691E-07 124692 20595.7527 1-2 04P [%] --> 07D [2%]a
288 200 4.876262E-07  4.877588E-07 124604 20507.5121 1-2 04P [ %] > 07D [1%]n
293 200 4.887948E-07  4.889277E-07 124555 20458.4836 11 04P [%] --> 07D [%]o
295 150 4.894691E-07  4.896022E-07 124527 20430.2993 1-0 04P [¥%] > 07D [%]m
331 10 5.040510E-07  5.041881E-07 123936 19839.2623 1-1 04P [ %] > 06D [1%]n
33 500 5.048813E-07  5.050186E-07 123903 19806.6357 1-2 04P [%] -->08S [1%]a
337 300 5.054178E-07  5.055553E-07 123882 19785.6099 1-1 04P [%] -->07S’ [%]a
338 200 5.056530E-07  5.057905E-07 123873 19776.4079 10 04P [%] --> 075" [ %]n
343 5 5.068390E-07  5.069769E-07 123827 19730.1313 1-2 04P [%] --> 06D [2%]a
347 200 5.073076E-07  5.074456E-07 123809 19711.9073 1-1 04P [ %] > 05D [1%]o
368 5 5.151394E-07  5.152795E-07 123509 19412.2201 10 04P [%] --> 06D [%]o
371 15 5.162286E-07  5.163690E-07 123468 19371.2638 1-1 04P [¥%] > 06D [%]n
373 20 5.187751E-07  5.189162E-07 123373 19276.1769 1-2 04P [ %] > 05D’ [1%]o
445 500 5.439990E-07  5.441470E-07 122480 18382.3857 11 04P [%] --> 07S [1%]a
450 10 5.451654E-07  5.453137E-07 122440 18343.0573 1-2 04P [¥%] > 07S [1%]a
465 10 5.499000E-07  5.500496E-07 122282 18185.1246 1-2 04P [%] --> 05D [2%]a
479 25 5558703E-07  5.560215E-07 122087 17989.8077 1-2 04P [%] --> 05D [1%]a
495 35 5.606734E-07  5.608250E-07 121933 17835.6951 1-1 04P [¥%] > 05D [%]n
509 20 5.650705E-07  5.652242E-07 121794 17696.9056 10 04P [%] --> 05D [%]a
539 15 5.882625E-07  5.884225E-07 121097 16999.2138 1-0 04P [ %] --> 065" [%]a
541 50 5.912086E-07  5.913694E-07 121012 16914.5033 1-1 04P [ %] --> 04D’ [1%]o
563 10 6.052723E-07  6.054370E-07 120619 16521.4885 1-2 04P [%] --> 04D [1%]a
564 20 6.059374E-07  6.061022E-07 120601 16503.3563 1-2 04P [ %] > 04D [2%]o
596 2 6.349200E-07  6.350927E-07 119848 15750.0158 11 04P [%] --> 04D [1%]a
599 20 6.384719E-07  6.386456E-07 119760 15662.3967 1-1 04P [%] --> 06S [1%]a
600 70 6.416308E-07  6.418053E-07 119683 15585.2880 1-2 04P [ %] --> 06S [1%]o
636 150 6.871290E-07  6.873159E-07 118652 14553.3085 11 04P [%] --> 04D [%]o
641 50 6.937666E-07  6.939553E-07 118512 14414.0699 10 04P [¥%] > 04D [%]n
774 4 8.874840E-07  8.877254E-07 115367 11267.8088 11 04P [ %] > 03D’ [1%]o
792 550 9.194637E-07  9.197138E-07 114975 10875.9052 11 04P [%] --> 055" [ %]n
801 3 9.340590E-07  9.343131E-07 104102 10705.9618 1-2 04P [ %] > 03D’ [1%]o
810 3 9.486020E-07  9.488600E-07 114641 10541.8289 1-2 04P [%] --> 03D [2%]a
826 20 0.951880E-07  9.954587E-07 114148 10048.3527 1-1 04P [%] --> 03D [1%]a
846 13 1.047810E-06  1.048095E-06 113643 9543.7150 1-1 04P [ %] --> 05S [1%]a
855 200 1.067355E-06  1.067645E-06 113469 9368.9541 1-2 04P [%] --> 055 [1%]a
860 6 1.072222E-06  1.072514E-06 113426 9326.4268 1-2 04P [ %] > 03D [2%]n
916 200 1.243919E-06  1.244257E-06 112139 8039.1087 1-2 04P [ %] > 03D [1%]n
928 500 1.295659E-06  1.296011E-06 111818 7718.0801 11 04P [%] -->03D [%]o
931 200 1.321470E-06  1.321829E-06 111667 7567.3303 10 04P [¥%] > 03D [%]n

The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

The air coefficient of 1.000272 is measured in the Excel sheet of Hydrogen. Through this air
coefficient it’s possibly to get the right lambdas value in Argon I. This makes it possibly to
find the upper energy level in cm™ with precision. If take the main lambdas reference [1] with
the air coefficient and then puzzle the pathway up, it gives almost exact the upper energy in
cm™? from reference [2, 3]. Through the air coefficient of about; 1.000272 it’s possibly to
eliminate all error of = 1 cm?, which should be the case if use some other value of coefficient.
The intensity pattern in Argon is; if the electron y must travel far away from the origin lobes,
then the intensity are low. But if the pathway to the upper lobes is near from the lower lobes,
then the intensity are very high in Argon. In Argon the highest intensity is up to about 35 000.

The travel paths for the photons y are inside the atom with a polar helix around the electron as
the electron is rising up to higher energy levels. But outside the atom the photons travels with
a technique of conserved energy, which could be possibly if the photons oscillates. Here the
vector path of travel could be with speed of sunlight c1 and not with the electro max speed co.
The difficulties now are that all the energies to lambdas are calculated with the speed co. The
lights packed of quanta correspond to energy of only one single orbit for y -electrons at level
they give of this energy, which correspond to the electromagnetic radiation to lambda. This
energy of packed has the energy to kinetic Emax speed co but the velocity vector of path is ci.

The electron it selves has the electron velocity/speed ¢z when it circulates in its orbital around
the protons. So there probably exist Emax speed co, Bmax speed c: and the electron speed c.
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Diagram blue 7
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This diagram shows the first two main transitions in Argon. Here between lobes 4S [1%;] 1
and lobes 4P [1%2] 1. From this lobes several photon y are going with an emission A when the
electron are falling down one step from higher lobes. Thus table will get one better overview.

Index
309
317
322
326
329
333
334
354
355
358
359
361
363
375
376
377
379
381
396
399
401
417
418
419
425
431
435
491
497
498
501
504
507
525
526

Intensity
1
1

N

o

o

PNUORRPRPNRERNER
o o

= e
o o

Lambda ref: [1]
4.969880E-07
4.991660E-07
5.007090E-07
5.025740E-07
5.034250E-07
5.044150E-07
5.047000E-07
5.093320E-07
5.094840E-07
5.104740E-07
5.113500E-07
5.120010E-07
5.124720E-07
5.194020E-07
5.194770E-07
5.195290E-07
5.205790E-07
5.208040E-07
5.248180E-07
5.254471E-07
5.267480E-07
5.345810E-07
5.347412E-07
5.350580E-07
5.373495E-07
5.399010E-07
5.413320E-07
5.601080E-07
5.611350E-07
5.618010E-07
5.620890E-07
5.635575E-07
5.641340E-07
5.738416E-07
5.739521E-07

Lambda A [air]
4.971232E-07
4.993018E-07
5.008452E-07
5.027107E-07
5.035619E-07
5.045522E-07
5.048373E-07
5.094705E-07
5.096226E-07
5.106128E-07
5.114891E-07
5.121403E-07
5.126114E-07
5.195433E-07
5.196183E-07
5.196703E-07
5.207206E-07
5.209457E-07
5.249608E-07
5.255900E-07
5.268913E-07
5.347264E-07
5.348866E-07
5.352035E-07
5.374957E-07
5.400479E-07
5.414792E-07
5.602603E-07
5.612876E-07
5.619538E-07
5.622419E-07
5.637108E-07
5.642874E-07
5.739977E-07
5.741082E-07

E upper cm'?
126203
126115
126054
125980
125946
125907
125896
125716
125710
125672
125638
125613
125595
125335
125332
125330
125292
125283
125136
125114
125067
124789
124783
124772
124692
124604
124555
123936
123904
123882
123873
123827
123809
123509
123506

E lambda cm™
20121.2102
20033.4157
19971.6802
19897.5673
19863.9321
19824.9457
19813.7507
19633.5593
19627.7018
19589.6363
19556.0771
19531.2119
19513.2612
19252.9101
19250.1304
19248.2037
19209.3803
19201.0814
19054.2245
19031.4115
18984.4100
18706.2391
18700.6350
18689.5626
18609.8616
18521.9142
18472.9519
17853.6996
17821.0235
17799.8971
17790.7769
17744.4183
17726.2849
17426.4117
17423.0576

J - coupling
1-0
1-0
1-2
1-2
1-2
1-2
1-0
1-1
1-2
1-2
1-2
1-1
1-0
1-0
1-1
1-2
1-2
1-1
1-1
1-2
1-2
1-1
1-1
1-2

1-2
1-1
1-1
1-2
1-1

1-2
11
1-0
1-2

Photon y transition states
04P [1%] --> 095" [ %]a
04P [1%] --> 11D [ ¥%]o
04P [1%] --> 07D" [1%]n
04P [1%] --> 12S [1%]n
04P [1%] --> 10D [2%]a
04P [1%] --> 10D [1%]a
04P [1%] --> 10D [ ¥%]o
04P [1%] --> 11S [1%]=
04P [1%] --> 11S [1%]n
04P [1%] --> 09D [2Y%]a
04P [1%] --> 09D [1%]a
04P [1%] --> 09D [%]a
04P [1%] --> 09D [ Yo
04P [1%] --> 08S [ %s]n
04P [1%] --> 08D [1%]a
04P [1%] --> 10S [1%]n
04P [1%] --> 08D [2%]u
04P [1%] --> 06D" [1%4]n
04P [1%] --> 08D [%]a
04P [1%] --> 06D" [2%]n
04P [1%] --> 06D" [1%4]n
04P [1%] --> 07D [1%]a
04P [1%] --> 09S [1%]n
04P [1%] --> 09S [1%]=
04P [1%] --> 07D [2%]a
04P [1%] --> 07D [1%]a
04P [1%] --> 07D [%]o
04P [1%] --> 06D [1%]a
04P [1%] --> 08S [1%]n
04P [1%] --> 07S" [%s]n
04P [1%2] --> 07S [ ¥2]=
04P [1%] --> 06D [2Y%]u
04P [1%] --> 05D" [1%]a
04P [1%] --> 06D [ Yo
04P [1%] --> 05D" [2%]a
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531 40 5.783541E-07  5.785114E-07 123373 17290.4454 1-2 04P [1%] --> 05D" [1Y2]=

567 2 6.085860E-07  6.087515E-07 122514 16431.5315 1-1 04P [1%] --> 05D [L¥]a
570 7 6.098805E-07  6.100463E-07 122480 16396.6558 1-1 04P [1%] --> 07S [1%]=
574 8 6.113463E-07  6.115126E-07 122440 16357.3412 1-2 04P [1%] --> 07S [1¥%]n
584 10 6.173098E-07  6.174777E-07 122282 16199.3216 1-2 04P [1%] --> 05D [2%]a
500 15 6.248406E-07  6.250106E-07 122087 16004.0807 1-2 04P [1%] --> 05D [1%]a
505 8 6.309140E-07  6.310856E-07 121933 15850.0208 1-1 04P [1%] --> 05D [%]a
597 20 6.364895E-07  6.366626E-07 121794 15711.1795 1-0 04P [1%] --> 05D [%]a
616 8 6.632087E-07  6.633891E-07 121162 15078.2099 1-1 04P [1%] --> 065" [ %]=
618 5 6.660678E-07  6.662490E-07 121097 15013.4857 1-0 04P [1%] --> 065" [ %]=
624 6 6.698474E-07  6.700296E-07 121012 14928.7733 1-1 04P [1%] --> 04D’ [1%]o
637 5 6.879590E-07  6.881461E-07 120619 14535.7500 1-2 04P [1%] --> 04D’ [1¥%]n
639 10 6.888170E-07  6.890044E-07 120601 14517.6432 1-2 04P [1%] --> 04D’ [2%]a
659 15 7.265173E-07  7.267149E-07 119848 13764.2971 1-1 04P [1%] --> 04D [1%]a
664 35 7.311724E-07  7.313713E-07 119760 13676.6650 1-1 04P [1%] --> 06S [1%]n
678 15 7.484240E-07  7.486276E-07 119445 13361.4101 1-2 04P [1%] --> 04D [2%]a
692 30 7.798550E-07  7.800671E-07 118907 12822.8966 1-2 04P [1%] --> 04D [L¥]a
704 10 7.956990E-07  7.959154E-07 118652 12567.5664 1-1 04P [1%] --> 04D [%]a
711 50 8.046130E-07  8.048319E-07 118512 12428.3351 1-0 04P [1%] --> 04D [%]n
865 30 1.077335E-06  1.077628E-06 115367 9282.1639 1-1 04P [1%] --> 03D’ [1¥%]n
892 8 1.124833E-06  1.125139E-06 114975 8890.2086 1-1 04P [1%] --> 055" [%]a
893 50 1.139366E-06  1.139676E-06 114862 8776.8110 10 04P [1%] --> 055" [ %]a
896 30 1.146757E-06  1.147069E-06 114805 8720.2433 1-2 04P [1%] --> 03D’ [1%]n
901 5 1.168761E-06  1.169079E-06 114641 8556.0692 1-2 04P [1%] --> 03D’ [2%]a
914 200 1.240288E-06  1.240625E-06 114148 8062.6435 1-1 04P [1%] --> 03D [L¥]a
933 100 1.323137E-06  1.323497E-06 113643 7557.7964 1-1 04P [1%] --> 05S [1%]a
942 15 1.354375E-06  1.354743E-06 113469 7383.4795 1-2 04P [1%] --> 05S [1%]o
945 400 1.362238E-06  1.362609E-06 113426 7340.8611 1-2 04P [1%] --> 03D [2%]a
978 30 1.652014E-06  1.652463E-06 112139 6053.2175 1-2 04P [1%] --> 03D [1%]a

The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

Diagram blue 8

0——. %
.~‘:—\\
1 — '
L= 1% 4P
Saiabten # lobe*
2 J
index A =707 . 2%
.‘:'—,
— 0
Yo .
45 ST ' * lob
- & lobe*
index A =24
3p”6 1”S: -15.61759 eV

This diagram shows the first two main transitions in Argon. Here between the positive lobes
4S [1%] 1 and the positive lobes 4P [1%] 2. From this lobes several photon y are going with
an emission electromagnetic radiation or A when the electron are falling down one step from
a higher lobes. The vector path is showing up, it has to do with that the electrons are a carrier
to the photon y charge to the final orbit of level. The kinetic energy is probably the energy of
the electron amplitude and the energy corresponding to the atomic radius up to the n'- orbit.

The length of the travel path between the lobes for the electron gives the kinetic energy of A.
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Index Intensity Lambdaref: [1] Lambda X [air] E upper cm? Elambda cm?® J-coupling  Photon y transition states

305 1 4.949640E-07  4.950986E-07 126436  20203.4895 2-3 04P [1%] --> 13D [2%]o
313 1 4.979050E-07  4.980404E-07 126316  20084.1526 2-3 04P [1%] --> 12D [2%]o
320 1 5.005130E-07  5.006491E-07 126212 19979.5010 2-1 04P [1%] --> 09S” [ %]a
323 1 5.013470E-07  5.014834E-07 126179  19946.2648 2-2 04P [1%] --> 13S [1%]o
324 5 5.017250E-07  5.018615E-07 126163 19931.2372 2-3 04P [1%] --> 11D [2%]o
330 5 5.035880E-07  5.037250E-07 126090  19857.5026 2-3 04P [1%] --> 07D’ [2%]o
340 1 5.062720E-07  5.064097E-07 125985 197522281 2-1 04P [1%] --> 12S [1%]o
341 5 5.063990E-07  5.065367E-07 125980  19747.2744 2-2 04P [1%] --> 125 [1%]o
344 5 5.069660E-07  5.071039E-07 125058 19725.1887 2-3 04P [1%] --> 10D [2%]o
348 1 5.076030E-07  5.077411E-07 125933 19700.4352 2-3 04P [1%] --> 10D [3%]o
/2 1 5.084790E-07  5.086173E-07 125899  19666.4956 2-1 04P [1%] --> 10D [%]a
365 1 5.132640E-07  5.134036E-07 125716 19483.1510 2-1 04P [1%] --> 11S [1%]o
366 2 5.134170E-07  5.135566E-07 125710  19477.3449 2-2 04P [1%] --> 11S [1%]o
367 20 5.141810E-07  5.143209E-07 125681  19448.4044 2-3 04P [1%] --> 09D [2%]o
369 20 5.153110E-07  5.154512E-07 125638 19405.7569 2-2 04P [1%] --> 09D [1%]a
370 10 5.159690E-07  5.161093E-07 125613 193810093 2-1 04P [1%] --> 09D [1%]o
388 40 5.229860E-07  5.231283E-07 125353  19120.9707 2-1 04P [1%] --> 08S’ [ %]o
390 20 5.236210E-07  5.237634E-07 125330  19097.7826 2-2 04P [1%] --> 10S [1%]o
394 40 5.246240E-07  5.247667E-07 125204  19061.2705 2-3 04P [1%] --> 08D [2%]o
35 5 5.246760E-07  5.248187E-07 125292 19059.3814 2-2 04P [1%] --> 08D [2%]a
397 40 5.249200E-07  5.250628E-07 125283  19050.5220 2-1 04P [1%] --> 06D" [1%]a
405 60 5.286071E-07  5.287509E-07 125150  18917.6422 2-3 04P [1%] --> 06D’ [2%]a
406 20 5.290000E-07  5.291439E-07 125136 189035917 2-1 04P [1%] --> 08D [%]a
407 5 5.296320E-07  5.297761E-07 125114  18881.0344 2-2 04P [1%] --> 06D’ [2%]0
410 200 5.309517E-07  5.310961E-07 125067 18834.1049 2-2 04P [1%] --> 06D" [1%]a
428 40 5.389100E-07  5.390566E-07 124789  18555.9741 2-1 04P [1%] --> 07D [1%]o
429 40 5.390720E-07  5.392186E-07 124783 18550.3977 2-1 04P [1%] > 09S [1%]o
430 200 5.393971E-07  5.395438E-07 124772 185392172 2-2 04P [1%] --> 09S [1%]o
434 500 5.410475E-07  5.411947E-07 124715 18482.6656 2-3 04P [1%] --> 07D [2%]o
436 10 5.417220E-07  5.418693E-07 124692 18459.6527 2-2 04P [1%] --> 07D [2%]o
440 20 5.429690E-07  5.431167E-07 124650  18417.2577 1-2/2-3  04P [1%] --> 07D [3%]o
447 100 5.443210E-07  5.444691E-07 124604 183715124 2-2 04P [1%] --> 07D [1%]o
453 10 5.457750E-07  5.459235E-07 124555  18322.5688 2-1 04P [1%] --> 07D [%]n
508 200 5.648660E-07  5.650196E-07 123936  17703.3137 2-1 04P [1%] --> 08S [1%]o
510 500 5.659128E-07  5.660667E-07 123903 17670.5675 2-2 04P [1%] --> 08S [1%]o
513 5 5.665820E-07  5.667361E-07 123883  17649.6959 2-1 04P [1%] --> 07S’ [ ¥%]a
516 500 5.681901E-07  5.683447E-07 123833 17599.7422 2-3 04P [1%] --> 06D [2%]o
517 40 5.683730E-07  5.685276E-07 123827 17594.0799 2-2 04P [1%] --> 06D [2%]o
519 200 5.689640E-07  5.691188E-07 123809  17575.8044 2-1 04P [1%] --> 05D" [1%]a
522 60 5.700874E-07  5.702425E-07 123774 175411700 2-3 04P [1%] --> 06D [3%]o
529 100 5.772116E-07  5.773686E-07 123558 17324.6692 2-3 04P [1%] --> 05D’ [2%]a
532 20 5.789477E-07  5.791052E-07 123506 172727174 2-2 04P [1%] --> 05D" [2%]a
534 40 5.802081E-07  5.803659E-07 123468 172351957 2-1 04P [1%] --> 06D [ %]n
535 5 5.834266E-07  5.835853E-07 123373 17140.1167 2-2 04P [1%] --> 05D’ [1%]a
579 1 6.142050E-07  6.143721E-07 122514 162812090 2-1 04P [1%] --> 05D [1%]o
581 60 6.155239E-07  6.156914E-07 122480 162463221 2-1/12  04P [1%] --> 07S [1¥]o
583 7 6.170176E-07  6.171854E-07 122440 162069929 2-2 04P [1%] --> 07S [1%]o
586 10 6.212504E-07  6.214194E-07 122330  16096.5681 2-3 04P [1%] --> 05D [2%]o
588 4 6.230928E-07  6.232623E-07 122282 160489738 2-2 04P [1%] --> 05D [2%]o
52 6 6.278652E-07  6.280360E-07 122160  15926.9856 2-3 04P [1%] --> 05D [3%]o
504 15 6.307660E-07  6.309375E-07 122087  15853.7402 2-2 04P [1%] --> 05D [1%]o
598 7 6.369578E-07  6.371311E-07 121933 15699.6265 2-1 04P [1%] --> 05D [ ¥%]n
625 100 6.698875E-07  6.700697E-07 121161  14927.8792 2-1 04P [1%] --> 06S” [ ¥]a
631 15 6.766613E-07  6.768454E-07 121012 14778.4415 2-1 04P [1%] --> 04D’ [1%]a
638 20 6.887100E-07  6.888973E-07 120754  14519.8995 2-3 04P [1%] --> 04D" [2%]a
642 7 6.951460E-07  6.953351E-07 120619  14385.4672 2-2 04P [1%] --> 04D" [1%]a
643 7 6.960230E-07  6.962123E-07 120601  14367.3413 2-2 04P [1%] --> 04D’ [2%]a
666 1 7.345340E-07  7.347338E-07 119848  13614.0737 2-1 04P [1%] --> 04D [1%]o
671 20 7.392970E-07  7.394981E-07 119760  13526.3636 2-1 04P [1%] --> 06S [1%]o
675 25 7.435330E-07  7.437352E-07 119683  13449.3022 2-2 04P [1%] --> 06S [1%]o
689 20 7.704810E-07  7.706906E-07 119213 12978.9054 2-3 04P [1%] --> 04D [3%]o
699 10 7.891078E-07  7.893224E-07 118907 126725403 2-2 04P [1%] --> 04D [1%]o
7127 8.053305E-07  8.055495E-07 118652  12417.2622 2-1 04P [1%] --> 04D [%]a
881 120 1.095074E-06  1.095372E-06 115367  9131.8030 2-1 04P [1%] --> 03D’ [1%]o
895 12 1.144183E-06  1.144494E-06 114975  8739.8607 2-1 04P [1%] --> 055" [ %]a
899 200 1.166872E-06  1.167189E-06 114805  8569.9203 2-2 04P [1%] --> 03D" [1%]o
906 3 1.189660E-06  1.189984E-06 114641  8405.7630 2-2 04P [1%] --> 03D’ [2%]a
922 2 1.263901E-06  1.264245E-06 114148 7912.0121 2-1 04P [1%] --> 03D [1%]o
938 1000 1.336738E-06  1.337102E-06 113717 7480.8975 2-3 04P [1%] --> 03D [2%]o
940 30 1.349924E-06  1.350291E-06 113643  7407.8244 2-1 04P [1%] > 05S [1%]o
948 10 1.382599E-06  1.382975E-06 113468  7232.7551 2-2 04P [1%] --> 05S [1%]o
951 10 1.390741E-06  1.391119E-06 113426 7190.4114 2-2 04P [1%] --> 03D [2%]o
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962 3 1473911E-06  1.474312E-06 113021 6784.6702 2-3 04P [1%2] --> 03D [3%]=
981 500 1.694039E-06  1.694500E-06 112139 5903.0518 2-2 04P [1%] --> 03D [1%]=
The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

Diagram blue 9

0 ——. %
)\ —+—
1——. 1% > 4
o # lobe*
AN v
2 L 2%
index A =741 S
Y
45 7 lobe*
=
index A =24
3p”6 11S: -15.61759 eV

The summary of these tables in Argon | are the description of the two main (blue) pathways
in the Argon atom. If have all these transitions, J -couplings and upper levels energies to the
orbital, it will simplify the difficulties between lobes 4S [1%2] 1 and lobes 4P [2%%] 2 in Atom.

Index Intensity Lambdaref: [1] Lambda X [air] E upper cm? Elambda cm® J-coupling  Photon y transition states

2711 5 4.804330E-07  4.805637E-07 126426 20814.5569 2-3 04P [2%] --> 13D [3%]a
2715 5 4.832380E-07  4.833694E-07 126305  20693.7368 2-3 04P [2%4] --> 12D [3%]o
281 1 4.854370E-07  4.855690E-07 126212 20599.9955 2-1 04P [2%] --> 09S” [ ¥%]a
284 1 4.862160E-07  4.863483E-07 126179  20566.9908 2-2 04P [2%5] --> 135 [1%]a
285 1 4.865910E-07  4.867234E-07 126163  20551.1405 2-3 04P [244] --> 11D [2%]o
290 30 4.883270E-07  4.884598E-07 126090  20478.0813 2-3 04P [2%5] --> 07D’ [2¥%]a
297 10 4.908520E-07  4.909855E-07 125985  20372.7396 2-1 04P [2%] --> 125 [1%]o
298 2 4.909710E-07  4.911045E-07 125980  20367.8018 2-2 04P [2%] --> 125 [1%]o
299 1 4.915030E-07  4.916367E-07 125958 20345.7558 2-3 04P [2%4] --> 10D [2%]o
30 5 4.917850E-07  4.919188E-07 125046  20334.0891 2-2 04P [2%4] --> 10D [2%]o
301 80 4.921042E-07  4.922381E-07 125933  20320.8995 2-3 04P [2%4] --> 10D [3%]o
302 2 4.929160E-07  4.930501E-07 125899  20287.4323 2-1 04P [2%] --> 10D [%]a
311 10 4.974180E-07  4.975533E-07 125716 20103.8161 2-1 04P [2%] --> 11S [1%]o
312 2 4.975660E-07  4.977013E-07 125710  20097.8363 2-2 04P [2%] --> 11S [1%]o
314 1 4.982810E-07  4.984165E-07 125681  20068.9972 2-3 04P [2%5] --> 09D [2%]a
315 10 4.985090E-07  4.986446E-07 125672 20059.8184 2-2 04P [244] --> 09D [2%]o
316 80 4.989948E-07  4.991305E-07 125652  20040.2890 2-3 04P [2%4] --> 09D [3%]o
318 1 4.999650E-07  5.001010E-07 125613 20001.4001 2-1 04P [2%] --> 09D [¥%]a
42 5 5.065480E-07  5.066858E-07 125353 19741.4658 2-1 04P [2%] --> 08S” [ ¥]a
345 40 5.070990E-07  5.072369E-07 125332 19720.0152 2-1 04P [2%5] --> 10S [1%]a
346 5 5.071300E-07  5.072679E-07 125331 19718.8098 2-2 04P [2%] --> 10S [1%]o
350 10 5.081440E-07  5.082822E-07 125291 19679.4609 2-2 04P [2%5] --> 08D [2%]a
353 60 5.087085E-07  5.088469E-07 125270 19657.6232 2-3 04P [2¥5] --> 08D [3%]a
360 60 5.118206E-07  5.119598E-07 125150 19538.0971 2-3 04P [2%] --> 06D" [2%]a
362 5 5.121880E-07  5.123273E-07 125136 19524.0810 2-1 04P [2%] --> 08D [%]a
364 60 5.127802E-07  5.129197E-07 125114 195015330 2-2 04P [2%] --> 06D" [2%]a
383 200 5.214774E-07  5.216192E-07 124788 19176.2865 2-1 04P [2%5] --> 07D [1%]o
384 60 5.216280E-07  5.217699E-07 124783 19170.7500 2-1 04P [2%5] --> 09S [1%]a
385 40 5.219300E-07  5.220720E-07 124772 19159.6574 2-2 04P [2%] --> 09S [1%]o
38 5 5.234740E-07  5.236164E-07 124715 19103.1455 2-3 04P [2%5] --> 07D [2%]a
392 60 5241091E-07  5.242517E-07 124692 19079.9969 2-2 04P [2%5] --> 07D [2%]a
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398 300 5.252789E-07  5.254218E-07 124650 19037.5056 2-3 04P [2Y%] --> 07D [3%]n

402 20 5.279050E-07 5.280486E-07 124555 18942.8022 2-1 04P [2Y%] --> 07D [ %]=
452 200 5.457416E-07  5.458900E-07 123936 18323.6909 2-1 04P [2%] --> 06D [1Y2]=
455 60 5.467163E-07 5.468650E-07 123903 18291.0236 2-2 04P [2%2] --> 08S [1%:]a
457 500 5.473455E-07  5.474944E-07 123882 18269.9958 2-1 04P [2%] --> 07S [ %]
460 2 5.488460E-07  5.489953E-07 123832 18220.0472 2-3 04P [2%] --> 06D [2Y2]=
461 60 5.490122E-07 5.491615E-07 123827 18214.5315 2-2 04P [2Y%] --> 06D [2Y2]=
467 5 5.506115E-07  5.507613E-07 123774 18161.6261 2-3 04P [2%] --> 06D [3%2]=
483 10 5.572543E-07 5.574059E-07 123558 17945.1291 2-3 04P [2%] --> 05D" [2Y2]a
486 500 5.588722E-07 5.590242E-07 123506 17893.1780 2-2 04P [2%] --> 05D" [2Y2]a
490 40 5.600430E-07  5.601953E-07 123468 17855.7718 2-1 04P [2%] --> 06D [ ¥2]=
503 10 5.630440E-07 5.631971E-07 123373 17760.6013 2-2 04P [2%] --> 05D" [1Y2]a
544 15 5.928812E-07  5.930425E-07 122480 16866.7843 2-1 04P [2%] --> 07S [1%]=
546 5 5.942672E-07  5.944289E-07 122440 16827.4468 2-2 04P [2%] --> 07S [1%]=
551 5 5.981900E-07 5.983527E-07 122330 16717.0966 2-3 04P [2Y%] --> 05D [2Y%]=
555 5 5.999000E-07 6.000632E-07 122282 16669.4438 2-2 04P [2%] --> 05D [2Y%:]=
561 35 6.043225E-07 6.044869E-07 122160 16547.4549 2-3/2-3 04P [2¥] --> 05D [3%;]a
577 15 6.127416E-07 6.129083E-07 121933 16320.0932 2-1 04P [2Y%] --> 05D [ ¥2]=
601 15 6.431559E-07 6.433308E-07 121161 15548.3297 2-1 04P [2%] --> 06S” [ %)=
604 15 6.493971E-07 6.495737E-07 121012 15398.8985 2-1 04P [2%] --> 04D" [1Y]a
615 15 6.604854E-07 6.606651E-07 120754 15140.3796 2-3 04P [2%] --> 04D" [2¥2]=
619 5 6.664053E-07 6.665866E-07 120619 15005.8824 2-2 04P [2%3] --> 04D" [1%2]=
620 2 6.672100E-07 6.673915E-07 120601 14987.7850 2-2 04P [2%] --> 04D" [2Y2]=
648 100 7.068730E-07 7.070653E-07 119760 14146.8128 2-1 04P [2%] --> 06S [1%2]a
650 25 7.107478E-07 7.109411E-07 119683 14069.6889 2-2 04P [2%2] --> 06S [1%:]a
668 70 7.353316E-07 7.355316E-07 119213 13599.3068 3-3/1-2 04P [2Y%] --> 04D [3Y%]=
687 50 7.670040E-07 7.672126E-07 118652 13037.7417 2-1 04P [2Y%] --> 04D [ %2]=
857 50 1.068340E-06 1.068631E-06 114975 9360.3160 2-1 04P [2%] --> 05S" [ Y;]a
875 25 1.086104E-06 1.086399E-06 114822 9207.2214 2-3 04P [2%3] --> 03D" [2%2]=
876 150 1.088096E-06 1.088392E-06 114805 9190.3656 2-2 04P [2%3] --> 03D" [1%3]=
886 11 1.107887E-06 1.108188E-06 114641 9026.1913 2-2 04P [2%] --> 03D" [2Y2]=
903 12 1.171951E-06 1.172270E-06 114148 8532.7800 2-1 04P [2Y%] --> 03D [1Y%]a
912 50 1.234372E-06 1.234708E-06 113716 8101.2855 2-3 04P [2Y%] --> 03D [2Y%]=
917 100 1.245605E-06 1.245944E-06 113643 8028.2272 2-1 04P [2%2] --> 05S [1%:]a
924 30 1.273359E-06 1.273705E-06 113468 7853.2448 2-2 04P [2%] --> 05S [1%:]a
926 200 1.280268E-06 1.280616E-06 113426 7810.8646 2-2 04P [2Y%] --> 03D [2Y%]=
941 1000 1.350399E-06 1.350766E-06 113021 7405.2188 2-3 04P [2%] --> 03D [3%2]n
968 10 1.532956E-06 1.533373E-06 112139 6523.3444 2-2 04P [2%] --> 03D [1Y%2]=
976 27 1.612297E-06 1.612736E-06 111818 6202.3312 2-1 04P [2Y%] --> 03D [ %=

The intensity sources are mainly from reference 1, 2 and 3. Argon lambdas transition and J-coupling reference are mainly from reference 1.

The Hamiltonian wave equation is probably the only Formula that gives the kinetic energies
in atoms like Hydrogen, Helium and Argon. The potential energies are easily to confirm with
classical formulas if use the values of constants in this essay. The wave equation of energies:

2
~ PH =—£ /e AV 4 Ay =2 h,12 -sz=—(2.5092121-10-183 +1.5469789-10 % J ) = —2.50936679-10 ** J
7-U, m

A

11
IP, 12710990

Ar

~ E, =-2.509936679-10J = A =-15.61759V If: 1= =7.867207626-10°m

This is the energy that needs to remove the first electron in Argon I. The lonization Potential
above is from ref: [1], and it’s probably the energy the electron has left on the atoms surfaces.
The operator indicates that the kinetic energy is going in a trajectory path around the electron.
Which can correspond to relativistic action of the electrons mass me, because a difference of
mass when the electron are at rest at atoms surface and when the electron are in lobes orbital
path. Through the Hamiltonian it will be possibly to make a kinetic and potential energy part.

Argon [9]
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8. Hydrogen bond length

In the bond length H> of the Hydrogen molecule, the electrons occupy a lower energy stage
then in a single Hydrogen atom. The electrons are still at distance ry from proton, but because
repulsion forces from 2nd proton, they are at a stage where it’s zero electron volt in molecule.

Figure 8.0:1

The molecular orbital of homo nuclear diatomic molecules are build from the valence shell of
atomic orbital. In H>-molecule two atomic 1s-orbitals forms into a two molecular orbital. The
bonding will be one o-orbital, which look like a sausage shaped orbital in 3-space. Because
Hydrogen are Z = 1 it has only one electron in it’s orbital so the molecule will form bonding
of lower energy in o-orbital. So, the measurement of distance for H» bond length could not be
done between the both electrons in the o1s2-molecule. It could only be done between the two
protons of the o1s°>-molecule of Hydrogen. The electron energy in a Ho-molecule is lower than
in separated atoms of Hydrogen, which makes that it only can exist one molecular o-bond. [5]

ant =AM ) 1549267420 M m
V2-m, ¢,
H, =r+n" =(2:n" )+ X =7.4466988-10 'm
. h2
r=—2"  _529177209-10"'m
T-m, -e

L

The bond length in H> is approximately 1.407 times the length of first orbital r1 in Hydrogen.
Figure 8.0:2 Energy 4

15"

H l S ::...‘ nn.“: H l s

[5]

Reference [4] has an observed length of 1.401 times to ap and it makes about 74.14 pm to Ho.
This diagram shows two electrons from a Hz>-molecule occupy the lower energy bonding of a
o-orbital, which result in one stable diatomic molecule. And according to W. Pauli exclusion
principles, each o-orbital can occupy up to two electrons, which must be paired. That will say
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the electrons must have anti parallel spin, and the electrons are also first occupying the lower
energy 1s°-state. The energy of a chemical bond is measured by its dissociation energy D, the
energy required to separate the Hydrogen molecule bond are normally taken with experiment.

o Hz —» H(@) + H(@)

A bond length is the distance between the centres of two atoms joined into a covalent bond.
The potential dissociation energy in the Hydrogen Hz-molecule is measured with minus sign.

© 2 2
& Hy =97 [ X e dx=_—=74.467-10""m If: a=—"
0 2a 2'(q+nth)

CRC Handbook of Physics and Chemistry [3], has H2 —bond length of 74.14 pm, UV-method.

From W. Pauli exclusion principles we know that the wave function for two identical waves
must be anti symmetric that will say the electrons must have opposite spins. That guarantees
that the whole wave function is anti symmetric that will say the product of the spin and space.

The electron g-amplitude at ground level in Hydrogen corresponding to the electron +%-spin,
and this energy must be added into the dissociation energy to every spin-electron in molecule.

o _L.(E_l
Ve m,-c2 (1 3

e

1111 1 1 1 1 1 j
e e e s R ET!
5 7 9 11 13 15 17 19 21

7z-h 7-6.62583628-10"*

—= - =8.21397275-10%'J
4-m,-C,  4.9.17034684-107% . (2.62842616 108 )

This is probably the energy corresponding to the electron spin momentum to its own velocity.

sont = _Azh 2.46733118-10m

\/E'me 'CZ

This is the n™ length for one electron volt, and the vector for the electron length to first orbital
must be added to the separation of the molecule to both electrons. If 2mro corresponds to AeV

r,  5.29205361-10"

= = =2.1448493eV
n:th 2.46733118-10™"

. D, =(2-AeV)+A(2-y)=4.28969865+0.1022429 = 4.39194155¢V
* D=NA -eV =96761.15243-4.39194155 = 424969.3252 J / mol
. D=424.970kJ -mol™

This is the dissociation energy to separate both electrons from the Hydrogen molecule, or the
energy needed to break up the molecules covalent bond to two separated Hydrogen atoms.
CRC Handbook of Physics and Chemistry has dissociation energy of about; 436 kJ/mol [3],
and dissociation energy into the Hydrogen molecule of about; 424 kJ/mol is also reported [5].
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9. Power reinforcement to break bonds

Figure 9.0:1
+ Areaof F,  danger -
+ -
+ L o -
+ e T . -
+ ,/ \\ ,/ \\ -
] vy \
+ ) N \‘, \‘ ..... o -
_Z_LI_'> _
+ \ ® A ® i Area of Fy
\ ! U -
+ \ ? l ’
N /
+ R e AN S )
* IR SIIIIII ® =proton ™ )
N Hydrogen of Deuterium molecule -

This diagram illustrates an atomic chamber with automatic control engineering of pressure. If
lower the pressures in the chamber then will bond of the Hz-molecule disintegrate into two
Hp-atoms. Exact at this momentum shoot over one of the protons with Li photon on neutron.
The electrons have attraction to opposite proton in a bond, but in a short time when the bond
is broken it has attraction to both the protons because it’s the phase when it will have back the
attraction to the ordinary proton and get distance to the normal value to it first orbital in atom
with 1s-shell. This chamber model is probably in action when its thunderstorm and flashing
in the nature. In oceanic sea water exists of approximately 0.02 percent deuterium molecules.

The Hydrogen proton has the value 1.00758 u and a neutral neutron 1.00893 u. This makes
that it should be 4.03302 u of mass weight in Helium. But, in the Helium nucleus we have
4.0028 u of mass weight. The loss of this mass in Helium is the binding energy of its nucleus.

Suppose the piston in F1 (vector |) has an area of A1 = 1.2 cm?, and the piston in F2 (vector 1)
has an area of A, = 300 cm?. What will the power be of F; if the piston will be pressed down
with F1 = 60 N. The follow equation has real association to nature it shows how to know how.

o P=R/A - F—pP.A-F. 2

A

2
300cm” _ 1 5000N - F, =15kN

e} F, =60N - =
2 1.2cm?

This is the power reinforcement on area A that will lower the pressure in the chamber above
in diagram. If power from out act on a liquid or a gas it will causes one pressure that will give
arise to all other dots in the liquid or gas in the chamber. Now, the proton radius in Hydrogen:

(6.6258628-10* )’

r= - . - =5.43879236-10 °m
1.68620952-10 7 -2.979320975-10° -1.60675660 10"

@ Ry =P 1% =21 =/2.5.43879236-10% = 7.69161392-10"% ms
+ R =%, -v=7.69161392-10" ms-2.42498687 10" Hz = R, =186520627-10""m

This is probably the proton radius in a neutral Hydrogen atom and rp is smaller to electron re.
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Here it’s not necessary to calculate with o -angular frequency, because there are none orbital
inside the first orbital in Hydrogen. Other theories exist to a multiple of pi to electron radius.
The proton radius in Helium is more difficult to calculate then in Hydrogen, because here we
also have two neutrons [14] not only two protons, with the reduced p-mass it could be worth.

_m,-m, 16862095-10% -1.6885338-10%
#m, +m, 16862005107 +1.6885338-10 7

84368543510 kg Hint: m =—— " {m}

\/E'”s'uo m,

h? (6.6258628-10* )’
S r=

= = — - —=1.08700981-10*m
m,-C,-e 8.43685435.10 % -2.979320975.10° -1.6067566 -10

& Ry =r? +r? =4/2-1.08700981-10 =1.53726402-10%
Helium: R, =%, -v=1.53726402-10"* - 2.42498687-10"* =3.72784505-10"m
The diameter of Hydrogen proton: R, =2-r, =2-1.86520627-10"° =3.73041255-10 " m

This is probably the proton radius in the Helium atom and it’s near twice the ordinary radius
of one single Hydrogen proton. Probably are this the difficulty in one fusion process with two
Hydrogen of Deuterium, because the radius in the Helium proton is little smaller than what
the radius of two Hydrogen proton are together. This vector field of Newton power to bring
the two atoms together is the same vector field in power of charge C that will be won out of
one fusion. And if needed to shoot on one neutron of the Deuterium nuclei with one Lithium
photon y to get its proton over to the other atom of Hp then will the neutron automatic follow
over because force of repulsion vs. attraction. This could be reality if uses one Deuterium
molecule like it’s here in the camber model. Then will it also be necessary to know the speed
of sunlight ¢, with one error of only + 10 ms™. This fact scientist already knows from fusion
researches. Probably because it will only be possibly to hold both atoms in the molecule in
position in a time of about: 1E-18s With A. Einstein’s relation for particle forces at rest the
mass could be written as: mp = E / ¢ The energy in a fusion process of only one molecule of
two Deuterium atoms that will be won out when forms is then like follows with the equation
for binding energy of proton to neutron according to several reference material [5, 14, 16, 24]

The equation of reaction:  2H+ 2H > ‘Her> *He+ !n  Hint: o*-particle in /He is radioactive.

o m=2- (1.68620952 -10% +1.6885338-10°% ) = 6.74948668-10 2" kg
o m, =m-m, =6.74948668-10 " —8.43685435-10 * = 5.90580125-10 kg
o E=m, -¢ =5.90580125-107 -(2.979320975-108 )2 =5.24219794-10™J

-10
£ E,, 2220 5o6050619.10ev = 3.26-10° MeV

1.6067566-10 "

n _ CV  3.26259619-10°k]

Eppg = —— = - =906.3Wh = 0.9 kWh
Wh™  3.600-10°kJ -Wh*

This is the energy that will be won out of only one Deuterium molecule in one fusion process.
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10. Notebook of Modern Quantum Mechanics

Niels H. Bohr (1885-1962). Bohr’s first doctoral paper was named: “studier over metallernes
electronteori”. In the year 1911-12 he worked with Thomson in Cambridge and Rutherford in
Manchester. This work had leaded him to develop the first orbital equation in Hydrogen. In
year 1913 Bohr’s pioneer work over the electron orbital in the atom was published. Through
the quantum theory he could explain all the difficulties from the Rutherford’s model of atom,
which was later verified through other science physics experiment. The result from: “Uber
die serienspektren der Elementen” where published year 1920 in “Zeitschrift fiir Physik™.
“Atomernes bygning og stoffernes fysiske og kemiske egenskaper” and “Drei Aufsétze iiber
Spektren und Atombau” 1922 in the paper: “Sammlung Vieweg”. In May 1924 Niels Bohr
published in the paper “Philosophical Magazine” the theory of atoms emission spectra and
the quantum jump of the electrons [23]. He was honoured the Nobel Prize in Physics in year
1922 and received also the Nobel Prize in Physics 1922 "for his services in the investigation
of the structure of atoms and of the radiation emanating from them" [13]. From the Russian
chemist Dmitry Mendeleyev (1834-1907) idea of the periodic system of the basic elements,
Bohr has developed the periodic system in accordance of atomic structure to older classical
electromagnetic quantum theory, where the electron configuration play a central role in atom.

2
1 oa =S [24]

This is the modern original ap formula from Bohr him selves, but because difficulties with the
vacuum permittivity, the letters for the electron are usable for us. If break up the proton value
above into a new equation with proton mass, electrostatic charge, pions and quarks, we have:

e m, -z’ Nxl+x’ e’ d,=m, 7" a,

p
According to Bohr, the charge to the electron should be in square, but probably he means: g2.

mp-ﬂ-\/ﬂ'2+7r2 N

~ m,-13.95773- @,

[ ] a. = = a,
0 m, 0 m,
2
a, = \/7 _I 2
2.me 2.7 -mp~CDO
2
2 aozw If: h=2-¢-@,
J2.m, e
3. 23 :A i M 1
° 2-7° U, -e m, 2.7,
2-R, -h?
4. ao=+=5.29177209~10*“m Bg= o
27° -u, -e V2:m, e-c,

This is the first orbital length in Hydrogen and that without any speedy co. The electrostatic
charge in square has an anti electrostatic charge in square in the proton. This makes repulsion
to the electron-proton at the first orbital. The attraction is probably to magnetic flux quantum.
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If investigate in the original language of cgs-units into ap equation like it was in the year 1913
when Niels Bohr’s pioneer work over the electron orbital in the atoms where first published.

2 2
1. YE=- ? V? If: v =(ij
87°-m, 8
2
2. 2= [6]
m, -q
. 2z%-m, -q* T
(2in1) E, = T —2.1652281-10 " erg

If now put N. Bohr’s first orbital radius ag into the operator in Schrédinger’s wave equation,
we get the kinetic energy of the electron. This wave equation has same letter in both systems.

. . 2 2' . 4
h-c, 2-h ]:_2” m. -q If: A=%=9.11753533-10‘Gcm

A m A h? M

S WH :—{

The Hamiltonian has same letter in both the cgs - unit and in the modern international system.
Here the wave equation with one potential part and one kinetic part of energy, equal Bohr’s
first orbital electron energy. Lambda A corresponds to energy the electron will left on surface.

2 hC . h?
g :\/2 h ( . 2 hﬂzJ:2.29157867-1019esu
7t -m, m, -

In this wave equation we get the electron charge at distance ao to proton, and the charge g is
neither negatively or positively. The attraction vs. repulsion has to do with electromagnetism.

2 4
V:27z ‘m, -q

2
£ g, =" ~=5.29177209-10°cm ;
m, -q h

This is the original ao formula from Bohr him selves, and without any alpha or beta constants.
In his essay: “On the Constitution of Atoms and Molecules”, published in 1913 N. Bohr has
developed the formulas for the length ao from proton to first electron orbital in Hydrogen [6].

hZ
I a, = 5
m, -q
S QP =y,h q = 4.78704363-10 " esu
q2
i, a=——
m, -V
2 4 2 2 2 2 2
iii. Ek:27Z ~nz16-q :27Z 'L‘ne.vg.h :me.Vo Ek: q
h h*.4rx 2 2.3_0

Here are the two main equations from Bohr, for the length of ao and they give probably the
amplitude to the electron charge q in square because the velocity and Planck’s constant h-bar.
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10.1 Fundamental physical constants

Alpha fine-structure constant.............c.ccoeorierenennnen. o, =7.293846926-10°°
Beta constant surface................cciiiiiiiiin, /3, =0.9999734

Beta constant (€Xact)...........o.iiiiiiiiiiiiieneeeeneee /3, =0.999973400959812
Permittivity.......ooeiiiii &, =8.965108451-10*
Permeability (€Xact)........coovviiiiiiiiiiiiiiiiieennn. u, =1.2566370614359-10°
Hydrogen energy surface................cooeviviiiiininnne. IP, =10967876.3381m ™
Rydberg constant...............ooeiiiiiiiiiiiiiiiiannn R, =10968459.8316m™"
Elementary charge..............cooiiiiiiiiiiiniiins e =1.6067565958-10 " J
Electron mass.........ocoieiiiiiiiiiiiiiieee m, =9.170346843-10* kg
Proton Mass. .......c.viuiinti e m, =1.686209519-10* kg
Speed of light (EMaXx).........covvviiiiiiiiiiiiiene, C, = 2.979320975-10°ms™*
Speed of light (BMaX).........coovvviiiiiiiiiiiiiiiinen, ¢, =2.979241728-10°ms™
Electron veloCity.........oouiiiiiiiiiiiiiiiiie ¢, = 2.602090263-10° ms™
Planck’s constant..............cocoeiiiiiiiiniiininienne. h =6.625836282-10* Js
Plank’s constant h-bar...............c.coooviiiiiinnn. 71 =1.054534596-10"* Js
Magnetic flux quantum............ccoiiiininniinns ® =2.06186684-10"°wb
Rydberg’s frequency..........ccooeviiiiiiiiiiiiiiienne, R, =3.267856244-10° Hz
Hydrogen kinetic energy.............ccovvvviiiininninnnnn. E, = 4.330456093-10"°J
Kinetic electron energy.............cooeviieiiiiiininnnn. E, =2.16522805-10 ]
Fine structure energy..........ccooeveiiiiiiiinniienennenn. Ay =1.15190572-10%J
Boltzmann’s constant ..............coovviiiiiiiiiiii.. k =1.38415545-10"2 JK
Faraday’s constant...............c.ocooiiiiiiiiiiin . NA, =96761.15243Jmol *
Electron amplitude...............oooiiiiiiiiiiia, J =1.619340539-10*° ms
Electron arc length...............coooviiiiiiiiiiiienn. s, =1.017461668-10°ms
Amplitude constant neta..................ccooeiiiininnnn 7 =2.29157867-10 % Jm
Amplitude time t..............ooiiiiiii, t, =7.451852489-10 % s’
Time natural unit.............oooiiiiiiii t, =1.295509142-10*'s
Time of distance radius.............c.ocooeiiiiiiii.n. t, =1.115998744-10 s
Time atomic unit............coiiiiiiiiiiiiiiiin e t, =2.435158269-10 "' s
First orbital radius a. u.........c.ooooiiiiii, I, =5.291772091-10 "' m
Orbital diStance..........ooevevrininiiniiiiiieiiieeaenans R =2.90392946-10""m
Orbital distance max.............oeeeviiiiniiiiieeen R, =2.93316425-10™°m
Distance radius n™.................ooiii s n" =2.467331181.10m
Distance constant..............ocvevueineiniiniinenenenn.. d, =2.647432287-10'm’

Fundamental constants in cgs — unit

Electron energy...........coooveiiiiiiiiiiiiien E, =2.1652281-10 " erg
Electron charge.............ccooiiiiiiiiiiiiii q° =2.29157867-10 “esu
Planck’s constant.................ccoviiiiiiiiiiean. h =6.62583628-10 7 erg - s
Electron mass..........cooeveiiiiiiiiiiiiiiiie, m, =9.17034684-10 % g
Speed of light C...evveeeeee ¢, =2.979320975-10cm-s™
Speed OMegacC....c.ovviiiiiiii e C, =2.628426161-10°cm-s™
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Rydbergs formula and first orbital
There exists one formula that gives the electron energy in the Hydrogen atom, at first orbital.

h’ Py Sy oy
s = ——— | VP =+ dxdydz 8
I g - 2 2 2 ey 8
27
I2 :IIJTZdXdde:l < ri'ﬂ"me‘ez'4ﬂ'=ﬂ'z~mp~h-e.-[«,7z-2+ﬂ-2ds
0

The initial condition in Rydbergs formula and they are from E. Schrodinger paper from 1927.
If put the Schrédinger wave equation and Bohr’s first radius formula together, then we have:

2
2
1) YE= ? V2 If: v2 =(ij
87 -m, n
g -h?
2) n=—"—
T-m,-e
. m, -e*
(2in1) E, =—- —— =2.16522805-10 % J
8-h"-g;
m, -e*
R, =8 ;3 > =3.26785624-10" Hz
. -go
m, -e*

= =10968459.83m*
8-h° sl -c,

If take Bohr’s first radius r1 formula and put it in the Schrdodinger wave-equation, then we get
the Rydbergs formula. The formula above gives electron energy, frequency and wave energy.

m, -a -C
1) R =M% % 24
) R =T [24]
2) qy=tC® [24]
° 2.h
4
(2in 1) R, == % _326785624-10° Hz
8-h®.g?
0

If use Sommerfeld’s alpha constant and put it in Rydbergs energy, then we get the frequency.

h

1) mov.r=2

) e VO 1 27[
. h?

(2in1) n=—2""__529177209-10"m

2

A
2

e
2) Yo = 2-h-¢
0

If put the velocity in the original condition from N. Bohr’s paper, then we get the first radius.
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These are also the official first radius formula in SIS-unit, named Bohr’s first radius formula.

h 2

1) m v,-r,=— If: ho &
) e 0 1 27[ h 72'3~U0

. e _
(2 In 1) L= PR =5.29177209-10 " m
0
2) vy=—° If, M 1

’ \/5'7[3'mp me \/E'”S’uo

These are probably the most complete first radius r1 formula, with only one electron charge.
Some formulas to the first orbital length, which can be put into the energy initial condition W.

& -h? t-c 2-m -AeV
1) = 13)  p=2 25) ==t —
z-m, -e 270U
-h
__ ¢ 14) =" 7
2 h=gs 2 S 26) 1= PP
R, -
m, -C; 15)  f=—! 7
3 ro= ! . 27 I =
) N 27-R, ) o« e
2-h-AeV
m, - 16 R=—— 28 rL=E -J-h*
4) r1:4;;5.30 ) 1 «/E-me-Cz ) 1 K
2
R ) _ |7
5) oo 17) - max- c, 29) 4 an,
1 7 2r-c,
2 7€ -u
) ' f 18) " 4r-¢,-E, l V2.m?-c,
7 [ =20 AleV -o?
) ' 47Z'Roo 19) r = h 31) rlzM
! m, -V, 7T -Ug
8) . u, €’
©o4zem, 200 - |— " 32)  Alev-—2N
Yo\4zeom, R, 2-m, -c,
S
9) r=—2> E
' 871'2't2 21) r = J 33) . = sh
vy t, 4™ - U,
10) L=tV 10
20) o 2EAeVU Lo - [2E
m, -V 7*-u
11) - tz.h e ‘0 0
! 4-e-g,

0
23) p- | Y £ =02
27-m Ar” Uy - & 7 Uy

12) r,=k- F

, C
24 r 0 i- C.= [— 2
) n "=\ VZoat o aev

~ k=1/4r-¢,
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To easily understand how to get the speed of light co formulas, we have following conditions.

l) rne'vo'ril:l

2z
2
2in1) P g 2 M C
m, -V, “ 2-h-c,
2) Vo =G -
Then:
n h &y -h? U,
r;l = = = 2 = (90 =
m, v, 2z-m,-C-a, m-m,-e 2-C,-a
3.u 2-
LT 1 SN ¢, =~ 2,979320975-10°ms
2:Co-ay Uy -G, Uy
T-m 1 .
DAL SE = ¢, = [—2°  _2979320975.10° ms *
2.6 u,-C, 77Uy - M,
Because:
& -h? .m 2
= . 7= ee 2 = ‘90:” . If: h= 3e
T-m,-e° 27 -Ug 2-e U
22.m. e 5.2 3 .m
et B 2 ot 7M1 _go6510845.10

J2.h 4AeV 2.c-@, 28 U, -C

These are the electrical constants for permittivity in vacuum, a necessary condition for speed.

. 2-v, . 4. AeV
S = =2.979320975-10° ms _ G _ .10°ms-t Soc =
= v, = N 2.1730711-10°ms =

4.c 2 E
" [ :4’—2 2-e-a, 8 el SN C, = h
c,=——=2.602090263-10°ms 2
v2-7r9-u§ 2 7;-3.u0.mp ﬂz‘mp

These are probably the best light speed formulas, because experiment in a particle accelerator
at CERN in Geneva at Switzerland confirm that the electron velocity/speed it selves are close
to 2.60-10°ms™ in the nature. This make it possibly through the speed formula above to get an
interval of the light speed it selves. This is under all circumstances the electric Emax speed co.

=~ Allowed light speed interval:  2.97924000-10°ms™ < ¢, < 2.97940000-10°ms™

It’s an interval of 16 000 ms™, but the diff of light speed should be close to about +10 ms™
and the difference are probably between the Know How of the relativistic constants of beta fo
and 1 into how to get the alpha ao constant. Other theories says that the light speed in nature
are close to the electron speed c. in the nature, but the nature speed of light should under all
circumstances travel faster than the electron speed it selves. Because if the electron speed is
greater than the speed of light, then a gas flame will have a bluish light, these phenomena are
then called “the Cherenkov effect”. Conclusion will then be that if the nature electron speed
is C2, then light speed corresponds to Bmax and into Omega speed c1, but all calculation to co.
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There exists one speed formula that looks like the inverse Rydbergs formula to the Hydrogen.

& E =moct| L -1|=2.R -hc o E =% AR =G
h e 0 ﬁlz 0 0 h x/i-;f-uo o 2h
2-R,-h
1) ¢ = .
me'ao
- 8-R, -h’
(2in1) G, = s/% = 2.979320975-10° ms ™
m, -uZ-e
Uy - C, -7 o.c
2) ay=—2" R =0
) 2-h =,

If use the alpha constant with Sommerfelds formula, we get a fine speed of light formula one.
L= (n+r )= A1, =5.29177209-10 ' m S =hAndr =1 (1ead) =1+,

This is the vector length to the first orbital length in Hydrogen, where re is the electron radius
and ro is the vector length to surface. It can also correspond to the hyperfine transition at %2 S.

som, =42 -(m, +m, )= A7 -m, =9.17034684-10 ' kg oMy =m, +Amdm=m, -(1+ag ) =m, +m,

Similar equation it’s possibly to make for the electron, but here mg correspond to the electron
mass at surface and here are the mass non relativistic. The beta constant is the tool to get both
length and mass relativistic, and the term means that the action is close to the speed of light c.

re
1) ==+
%,
. -h?
(2in1) r =5o_2=5_29177209-10*ﬂm
z-m -e
u, -€° U, -C, -€°
2) r = and o, =22 —

e

If use the alpha constant with Sommerfelds formula, we get a fine first orbital r1 formula one.
SV V4dv [18]

According to paper from M. Planck (1858-1947), the frequency should include the amplitude.

@ owdv=—"N_ _g821397275.10%} = dv =1.23968846-10 Hz -
4- m, -Cq Co '131

S R, >R, +2dv =3.292650-10" Hz

If count with that the amplitude has light reflections, the corresponding frequency should then
be twice the amplitude frequency, plus the vector frequency. This is probably only one guess,
but the electron volt to frequency should be of about: 13.5780 eV. This delta value can be of
important stance if trying with physical experiment to remove the electron from one single
Hydrogen atom, but so long the electron me is inside the atom in orbital this calculation is not.
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There are some frequency formulas corresponding to one lap around the proton in Hydrogen.

2
SR, = 3% =3.26785624-10" Hz J ___zh &) L
8z°-m,-J «/E.me-ecz Vi

This is probably the best frequency formula with the amplitude going with the electron speed,
and where dc stands for a new distance constant, a distance electron takes between the lobes.

v, =R, -a? =1, 1) =1.73850616-10" Hz

m, -G 7 -ag 15
“ R, = o =J-R, AR, = = 3.26785624 -10'° Hz
NPXVEN e
SR, = Yo =3.26785624-10% Hz “ R, = % _10968459.83m™
4r-J 2-5,-¢
LR, =1 =3.26785624-10° Hz == ~10968459.83m""
Ar -, 27" -3, - o
a t 2.43515827-10" s
R o=— 0 Lr=J-RN O S
' 4r--R, ' f R =y =% 610340510 P ms
2 2
v, =% _ 3678562410 Hz "R, = =20 ~10968459.83m"
J2-2.m, N2.z-m -c
xud A 2 -1, 1
SR, = % —3.26785624-10" Hz . R =——= L =10968459.83m"
2-m, So'Co  Sp-Co
72.m. -c 77.'5'0.’0~UZ 1
RN, =2—;’]2=3.26785624.1015 Hz R, =T° =10968459.83m"
~10 . .e?
R, = 271 = 3'3249185'1?25 m =3.2679-10" Hz * R, _Me %€ ‘ZO € =10968459.83m™
S 1.017462-10ms 4-h”- g,
c E,-N
W R, =22 32678562410 Hz IP, = A 0067876.34m™
N 0.01-h-c,
. .e.
“ R, =a,- 2-R, —3.26785624-10" Hz . Rmax = 2~"% _ 2 90392946.10°m
7w \/E’go
V2 47-h?-R
LR, :5: M, Yo —=13.26785624-10" Hz " Rmax = ——— " ~2.90392946-10"°m
2-h 2-h N
AeV . 4rr-h?.
AR = foheV =t ol = C0 964743228710 m?
2r Uy - 1 \/E.Z;z.mp ﬁ.me.e.cz
m,-c; (1 h-
“ R =R, =0 -1 o Rmax = YN8V 5 90392946.10% m
2-h 1 \/5 m, -C,

“Rmax=e-c, /7’ U2 -c, = 2.90392946-10"°m
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10.2 Formulation of the general laws of nature

Arnold Sommerfeld (1868-1951). He where one of the first who early introduced the alpha oo
constant in his work of quantum theory 1919, later named the Bohr-Sommerfeld atom model.
Today we consider alpha o as the coupling constant for the electromagnetic force. There are
three other fundamental forces of interaction in nature, where the gravitational force, the
weak nuclear force and the strong nuclear force are the main forces together with the electro-
magnetic force. The coupling constant alpha is the strength of the electromagnetic force that
governs how charged elementary particles, like electrons or photons interact into nature laws.

7° U,

=7.29384693-10°°
2-¢,-Cy

The fine structure o, where & are the electric constant (permittivity of vacuum), and up is the
magnetic constant (permeability of vacuum), and co are the speed of light constant in vacuum.
The beta (3 -constant makes the electron action into relativistic forms and can transform both
length and weight into kinetic energies. The length element &dv and mass element &dm from
the electron on surface will convert to relativistic action at first orbital, with Lorentz constant.

o By =Tr ) (1-ay ) = f1- ¢ ) = 0.9999734 “ fy =cos(ay)

[ 1
Sy = iz-l =0.007293847 = B = — =0.999973401
Jx (l+ a, )
7o — 1
Sy = %0 =B 007293847 = 7y = — =1.000026601
7o B B
2 2 2 (1_ ﬂ12 )
o B = /(1_ BL)+ B - Bt =0.999973401 < B = (=) =0.999973401
~Fo

These are the alpha, beta and epsilon constants, where beta $ -constant is exact measured in
modern quantum Excel sheets. To calculate the speed of light with precision, then needs beta.

nCy = L[%—l} =2.979320975-10° ms™ nC =

6 4
7T -U, a3

This speed formula is without any fundamental constants, here only with the beta Si-constant.
If now only change beta constant to /%, then it will diff about 7925 m/s for the speed of light.

2
Vi ) 4
“ By = 1—(&] =0.9999734 = By = 1-a SN (1-4)

Cl(-zV u 0

=22108727.23ms™

C . 108
_161257.6722ms”  and ¢, =2 = 221932097510

Where: v, =—
7%, AeV  13.47576884

. 2
Gy =

”2

2
2-a, o

=22108727.23ms*  If: ¢, = % =2979320975-10°ms™ and  AeV =

Uy - & 7°-u) U,

If take the velocity vo to one electron volt and the speed of light co to one electron volt, then
its more easy to get a good value to the beta g, -constant with precision, because it gives «?.
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To understand how get the speed of light formula, we have following permittivity conditions.

6.3 S.u .m
ng=t Tt M 149651084510
4.0y 2-V, 26 U,-Cy
2 2.
N Yo _ 5 979320975-10° ms~ N C, = _2e _ 2.979320975-108ms™
7’ U, 7T-Uy-m,

Here are two good formulas if can have good reference of the velocity, or the electron charge.
The velocity to vo corresponding to one electron volt is possibly to get without any constants.

v, 7°-ul-c 2 4-AeV
. = = 2 f— CO = s 3
AeV 2-AeV  z° -y, - Ug

=2.979320975-10° ms ™

Here another speed formula, which is true if delta electron volt are equal to: A =13.4757688eV .

m,-m
“ E, =% ——2_.¢2 =2.1651129-10"] Where: m, =m, - *. E, =13.47505196eV

(m, +m,)

Here the potential energy for the electron at the Hydrogen atoms surface. The alpha constant
IS a measurement constant to convert the mass to delta kinetic energy, and here into potential.

2-e _ e
Gy = |[—————— =2.979320975-108ms™ cal=%rtud —
"2 m, : *m,
2
c, =ﬂ: 2.60209026-10° ms™ If: E, =13.47576884eV
V2. 7y,

If could understand the delta electron volt for the electron at first orbital r1 in Hydrogen, then
it’s possibly to get out both the light speed co, and the electron speed c. with formulas above.
The ground-state hyperfine transition frequency 4vu of a Hydrogen atom, are proportional to:

“ o) R, -C, [24]

the hyperfine splitting fine-structure transition frequency 4vu are proportional to the formula
above, and could be used to deduce one experimental value of the alpha oo -constant. Hence:

2

m, -C
+ Av, =) R G =0 -;—h‘)=1.73850615.10“ Hz sy =1- B
E 2-e-R
* q,= [—' =7.293846926-10" Ly =
m, - C; 77Uy
2 1 —18 .
+ Eh=me‘co~(—2—1J=4.33045609~10 J Sy =4Q0t,
1

Modern Quantum Mechanics has one breakthrough through the beta $1- constant to alpha ao.
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Because through the beta f1 - constant it’s possibly to get the kinetics and through beta S the
potential values. But for alpha there exist only alpha ao corresponding alpha ao at the surface.

ApE=—° -(%-1} ~1.15190572-10 % J o E, =T RMAX
Uy \ B \/E'Co
“ AWE =E, -{%—1} = * E, =2.16522805-10™°J
Bo
amy =m, -[%—1} — 48786431310 kg If: m, =9.17034684-10 *'kg
1

This is the real kinetic energy for the electron me, the diff from electron at rest on surface and
to the electron at first orbital in one relativistic action. It’s the energy diff between mo and me.

S AV, =R, (% —1] =1.73850616-10" Hz If: R, =3.26785624-10" Hz

1

1

“ AR, =R, -[%-1} =5.83524289-10°m™ If: R, =10968459.83m™

These two values are for the hyperfine transition at the ground state, in Hydrogen % S.

LA =T -[%-1} =2.81523349-10°m If: r, =5.29177209-10"'m
1

oA =t, -(%-1} =1.29550914-10%'s If: t, =2.4351583-10 V' s
1

These two values correspond to the electron radius, and beta £ changes values from atomic
unit a.u. into natural unit n.u. exception are the unit of length, because first radius atomic unit.

R :/1~(%—1j=3.85973756~1013m = A=

1

1 If: i=47r~/1 =47-7.255181-10°m
4z -R R

0 0

The Compton length corresponds to the natural unit length, common in sunlight co reflection.

. :aol'(iz_ j = Qy = (i_ j g Ay :\ll_ﬂoz

B
Both beta one and two gives the alpha a constant, but one designed for kinetics and potential.

2
< AyeV = % -[iz—l} =7.16913638-10 eV SoAeV =Y mt Ul [
7-U, A

ij —13.47576884eV

e

Relativistic mass and length can convert to energy and light, with the tools of alpha and beta.
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Some concept of alpha if inverse or not, because it can be the difference between a.u. and n.u.
St =0, -J-R, =243515827-10 s ~au.
Sty =a,-J-R, =1.29550914-10%s ~Nn.u.

These two formulas give the atomic unit of time t and the natural unit of time t with the alpha.

hR —8.13992401.10 J ~ ..

0

o \IIE =a61 . J

hR =4.33045609-107" J <auu.

0

S Eh :aO-J

These two formulas give the atomic unit of energy, the Hartree energy, and the natural unit of
energy, the concept of energy from A. Einstein, with mass and the speed of light co in square.

=gt — ~520177209-10 " m ~au.

.+ Co

E
R 281523349-10m P
m, - C, 27 - Uy

Y =a-

If take the alpha ao constant to the Compton length, the nature length, then two new formulas.

w B —at [ 2 L) _4330457.10 3 ~ R, = |2
IR TR,

, P, (1
" E, —ay | L] _5303812.10%1 fay = |t =1
J\R, IP, R, (4

Here two classical concepts of the kinetic energy, respectively potential energy in Hydrogen.

h

~=J-R, =177616717-10"s and w=4r 7 017783058135 . (w= watt)
m, - C,

A

If: t=a;"-

" E, =a;'-t -w=4.33045609-10 2]
t' =1.7761672-10 s . t'ep. 116
“ E, =ay-t-w=2.30381143-10 %]

The old unit of energy watt is very useful in calculations in quantum mechanics. The time t is
the atomic unit length, if travel with the speed of light along the vector from proton to orbital.

s E, =% (-E, +E,)=%(-2.30381143-10 +4.33045609-10 " ) = 2.165113-10 ™ J

This is the potential energy for the electron and it corresponds to the energy at surface, where
the electron m is at rest and non relativistic. That will say the electron mass have the letter m.
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10.3 The electromagnetic energy
There exists one potential theory to the electromagnetic energy of the electron into Hydrogen.

2 2 2
“ w=4r- 0 U2 + 9 UZ + 0 Uz =1.77830581-10" Js* s lw=1.Js"
o-X° 0-y° 0-z

Here the old cgs -unit watt stands for the electromagnetic effect. Thus, in classical mechanics:

, _do_4.10650027-10"s"
“dt  2.43515827.10"s

=1.68634184-10% (st)’

This is the angular acceleration for the electron, where speed Q omega is the angular velocity
and the atomic unit of time corresponds to time t.. If now take the electromagnetic effect watt

-1
aope o OATTBI0BLIS . 4 o5453460-10 ds

a, 1.68634184.10% (s*)

We have here the action constant h-bar from M. Planck. If apply the electromagnetic effect to
Newton’s second law of motion, then it’s possibly to get out a useful statement of mechanics.

F=m-a [16]
E E, 22 (o-1)?
W F=m-a=—¢ = a= =8.92373667-10% (s™) o E, =7~ watt
n m, -,
-1
Then: p=m,.v, = W= OL7T783098LIS ", o5r78158.10%kg ms? o 4 =27 ==
a p me 'VO

8.92373667-10% (s™)

This gives the atomic unit a.u. of linear momentum of the electron. Classical mechanics give:

r-m
F =3—f= +5 - =8.18337604-10" N Sop=l-we=m, -y,
2

The Newton force F in quantum mechanics. If apply the watt constant to same time unit, then

- E, =w-t, =0.177830581Js * - 2.43515827-10 " s = 4.33045609-10* J St =t, R,
& E, =% -w-t, =%-0.177830581- 2.43515827-10"" = 2.16522805-10** J

Here the Hartree energy, the atomic unit of Hydrogen energy, and the Ex -kinetic energy.
% WE,, =w-t, =0.177830581Js* -1.29550914-10*'s = 2.3038114-10 2] t, =%-u,-® =1.29551 «10*'s

t
o yE, =Y%-w-t, =%-0.177830581Js* -1.29550914-10 %'s =1.1519057-10%J Vol = %= 1%’:

Here the relativistic kinetic energy to the electron, the difference if in relativistic action or at
Hydrogen surface. It’s electron mass converted to energy through the energy formula E = m<?
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The relation between force (F) and power in effect (watt), could than through the classical mechanics:

r-12 i me -18 r-12 i me -1
~ E =F-= v =4.33045609-10"J = w=———=0.177830581Js
2 2

The power of effect (watt) has a close relation to the electron energy system, in the Hydrogen atom.

E -e ’.
n® _47.R, e=Q-e=650816085-10°A = vl me:TW=26.95153768eV

tS-

sl =

This is the atomic unit a.u. of the electric current in Ampere, and it gives the electric potential in watt
per Amper. The new power constant (watt) is useful if wanted to measure the electromagnetic effect.

~ w=1-V =6.59816085-10 " - 26.95153768 = 0.177830581Js * L h=w-t
W B =F-lop Py, — 4330456091070 ) Le=l-,
p m,v, e

Here again the Hartree energy in Hydrogen and its possibly to see that energy is equal time t; to watt.

. . E
i Be=e R e 2% BT M 5 34373485.10°T 2 Q=B
. . . . e me

This is the atomic unit a.u. of the magnetic flux density in unit Tesla, where T =V -s-m? =kg-s?-A™.

rn-m n-m -17 -16 m,

D, =—; = =V -t, =26.95153768-2.43515827-10 " = 6.56312598-10 Wb SOy =—

ty -1 t,-e 7" Uy
CD=r-O;= 2.06186684-10"°Wh L dle=1/27° “Uy =1.28324778-10*Wb/ J

This is the atomic unit a.u. of the magnetic flux Weber, where Wb =Vs =m?*-kg-s?-A™. Conclusion:
~ h=®d,-e=1.0545346-10"Js S =Vl =wt

This is probably the true letters for M. Planck’s action constant h —bar, with magnetic flux and charge.

E ) 105 .
h iz =E _ 2.34373485 101;I' — 0.62456889-10%Ts = Se :
e-r” r° t, 243515827-107's 2—7[ u

0

Here the atomic unit a.u. of the electric field gradient. N. Bohr magneton magnetic moment us is:

h-
=0.23836605-10 % JT PTRRA
27" -u,

[
™

Il

I

h e
2-m, 4zr m,
Here the smallest quanta of energy, stated from Heisenberg, to the quota of charge e and mass me.
" YE, =-u, - B =-2.16522805-10"J

The energy of a free electron with spin projector %S, in a magnetic flux density B into the z -direction,
is equal to kinetic energy of one free electron circulating around at first polar orbital %S in Hydrogen.
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It’s possibly to find one new constant 7, like the constant h-bar, but now are the energy in Joul meter.

E. -v 2 . m, -u, -C
ap=—"_= L =E, -, =2.29157867-10*Jm <« n:J—W &R =12

Q m,-n Az x_\/§.4.h.a0

This is a proposal of a new constant, the constant neta. There are some examples, how get the energy.

—28
g, =1 - 22905786710 "M _ ) 33045609.10% 3 ah=
L 5.29177209-10'm

m, -V,

V2.7% 0l

—28
o pE =1 229157867107 JM _ g 139954 194 “WE=m, -
r,  2.81523349.10°m

If use the new constant neta 7 to the a.u. of length, then it’s also possibly to get the a.u. of the energy.

_ 10-28 e.q?
- E —a n_ a- 2.29157867-10 713\Jm — 43304560910~ J “E =m, ¢ = a,
3.85973756-107"m 7T U,

W WE=gt- L — gt 2.2915786710 Jm =8.139924-10™J ~ WE=m, ¢
® A ° 3.85973756-10°m ¢

If take the natural unit of length, the Compton length, then it’s possibly to get the energy with alpha.

e-w eh
87> 2x°-t,

oo tA:2—h:

3t 2.43515827-10 s
T-W oV,

b — 7.45185249.10° 5% o WE, =
R, 3267856241055 Ve

This constant corresponds to the amplitude time ta. If looking after the acceleration to amplitude, then:

“a, = 4o _1_ oy _168634184-10° (s*) At =t R,
dt
. 8=t,-a, =7.45185249-10"s? x1.68634184-10% (s-l)2 =4zrad /s “t, =el4r’

Here we have the angular velocity corresponding to the amplitude of the electron in relativistic action.

. -34 . J .c
AWE=m, -G =y —q, - 1'0545316 10" Js _=8.13992401-10J - ¢, = [ =2
J-AR, 1.61934054-10 % ms -583.5243m" Nl

) 103 r

fWE=m, & =gt gt ! 054?2346 10~ Js —=8.13992401.10 ] & J=—-
JR, 1.61934054-10 * ms -10968459.83m R, -C,

Here two formulas to the natural units n.u. of electron energy. J and 7 correspond to the e -amplitude.
~t,=a; 3R, =a;" -1.61934054-10 *° sm-10968459.83m ™ = 2.43515827-10 "' s
st =a, 3 R, =, -1.61934054-10°° sm-10968459.83m " =1.29550914-10*'s

Here is both the time t of the atomic unit a.u. and the natural unit n.u., of time t, respectively time to.
Max Planck’s constant h has relation to amplitude time ta, namely: h=%-t, -w=6.62583628-10* Js .
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There is one electromagnetic energy formula over all, and it’s the natural unit of the electron energy.

2
27" _ 28 _ 81399240110 ]

£ WE=m,.c.=h-f= =
e 7 U,
- Eh =a02'me 'Cg

YR, =Ye-al - f =Y af -1.2285127-10%° Hz = 3.26785624-10" Hz

Here it’s proofed that the alpha constant in square are the main converter from natural unit to atomic
unit. And to get mass in rest to convert to relativistic action, the beta constant in square are important.

M _ 1

CZ 6 -1 2 2
SV, = [—— =2.17307111-10"ms = E =m -v.=7z°-m_-c, and =
° \j\/2~7z3-u0 e P m, J2.7°-u,

Here the classical electron velocity vo into amplitude theory with only the true linear electron speed c..
& "Gy

o Aev -
V2.7 u,

2-m
* B= 2h =E-V2 =AeV -  =2.34373485-10°T
r--e e h
n 1Y
~ YE, = V% =2.16522805-107%J If: V2 :[—j
2-m, r
Through the magnetic flux density, it’s possibly to get out the Schrddinger wave equation for electron.
. -C.
ot os, S PN 5 4673311820 M i =5 and v, =2
h J2-m,-c, AeV Uy -
2 th 4.-h-o?
TN 101746167 10%ms e s =8 aR=—— 1%
7° U, V2-m, -y, -c,

"8, =
V2-m, -e-c,
A =280,

A _ 27N, 46733118-10%m

th e

" AeV  13.475768
This constant takes the length of 1 eV, the length of the electrons travel path to the speedy c..

i v [zj

n

& Q=—.V? =410650927-10" Hz

Ele

Here the angular speed Omega Q, and the operator V2 are very useful in Modern Quantum Mechanics.

€ If: v2 :[1]
n

t = -
2
4z’ o}

1 _ 2.43515827-107"s =

t =
SRRV Ve
h 2
L= 1 ~ =1.11599874-10"°s =N t, = / If: ve | 1
Co Y 27 -AeV 2z,
1 _ &-h 1 Y
Yt = =1.11599874-10"s =N = | =2 If: v2 =( ]
" a v L - R max

Q

Here the time t dependent wave: ds* =c -dt* —dx® —dy® —dz® if: V> =—dx—dy—dz then: v*.U.¢ =1
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10.4 Special relativity theory

Albert Einstein (1879-1955). He received the Nobel Prize in Physics 1921 “for his services to
the theoretical Physics and especially for his discovery of the law of the photoelectric effect”.
According to the theory of relativity, time is always dependent on another velocity: time it
selves are super relative. The building stone of relativity are that the speed of light always is
constant in vacuum, and that it has reflection, and/or oscillation in its forward speed. But that
the vector speed of light must be a speed that are between co and vo (figure 1), makes the time
t are the fourth demission, not only 3- spaces with x, y, and z- coordinator of axis into vector.

But all movements are relative for particle bodies with wave behaviors to a main reference
source. Einstein’s early work was the theories of molecule structure of matter and the stoical
mechanics that belongs to it. And of most importance of his work were the investigation of
Browns molecule theory and the error of the: “second heat laws”, of the thermodynamic. He
could in this work proof the existence of the molecules. This work was published in “Annalen
der Physics” nr 17, 1905. In the same band he also published two other works, one about M.
Planck’s black-body heat and the quantum hypothesis. In year 1906 he published in the same
paper magazine the theory of bodies’ specific heat capacities and also the investigation of the
second heat laws. In year 1916 Albert Einstein published “Die spezielle und die allgemeine
Relativitétstheorie”. In this work he put together the laws of electromagnetic and the laws of
gravitation, with a very important change of the space and time concept. His main work after
this and after the publication of the photoelectric effect was mainly with molecular statistic.
He has also one energy effect named after him with mass and light speed in square from 1915

Figure 10.4:1 R
t t
A A X=X
@ y — a . y'+ﬂ 'tl
yi—c2-t2=0 t=y-y+o-t
E— R
/ y
X
Proton >
y

2 2 2 2 _ 12 -2_2_-2
X*+y?—c’-tP=x?+y?—’ -t 221

This diagram shows the transformation of light from the main source of proton up to electron.
If the time is at zero in the proton, and a light source start to send energy from the proton, we
have that light speed are c> at start momentum in the proton. These sources of light energy
represent the conic sphere on the diagram above, with the electron circulating on the conic
ground level around in an orbit path. When a special time has gone, the light source is at the
top in the circle, which forms an ellipse of the light cone of space. This is the relativistic time
transformation from A. Einstein if the speed is same to all xy. Time t is the fourth dimension.

1 -11
o Yy —c2-t2=0 = po ¥ A02LAT3 0 99616717100
c, 2.60209026-10

These are the time t transformation of light from the proton to the electron constant neta. The
time it takes to make one orbit around in the disk circle in the diagram which corresponds to
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time to energy release. This shows again that the transformation of time t is right understood.
o  t=27-t'=27-1.77616717-10" =1.11599874-10 s

Einstein proposed that light has the same speed in the primed system what’s like for observer.
o  X*P+yi-cl-t? =x?+y?-cl-t? [22]

The system will be more complicated if it at same time has velocity omega in the conic plan
to y- direction. Sunlight will under all circumstances have a reflection to its own source path.

The Riemann radius z Figure 10.4:2

[22]

Bernhard Riemann [1826-1866]. He wrote in his doctoral paper at 1854; “about the geometry
hypothesis”. If walk along the red line from the dot P to dot Q or travel with the time velocity
omega between the two energy level n, and then walk along the disc circle with speed co, and
at last back to point P along the primed line with the electron speed, then we have walked the
Riemann radius, which exact are 2r-r for the path, or radius R. It says that it’s impossible to
make a parallel line at dot P prime to the red line; because the primed point P is the anti point.

£ Rmax=27-r=27-4.6217473-10™ =2.90392946-10°m

The Riemann radius is equal to radius R, or Rmax. Louis de Broglie [1892-1987]. He stated a

Figure 10.4:3 Electrons wave nature , h-c
. P LE=—+

1

" E=m-c? (2inl) E=m-c’

hypothesis 1924 that electron has wave behaviours, and here describes the Campton effect IP.
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Albert Abraham Michelson (1852-1931). He received the Nobel Prize in Physics 1907 "for
his optical precision instruments and the spectroscopic and metrological investigations
carried out with their aid" [13]. Michelson, a German-American physicists, professor in
Cleveland 1883, Worcester 1889 and Chicago 1892, was year 1927 chef leader of the US
Mount Wilson observation. Under his leadership the speed co of light was estimated in the
laboratory and the light speed ¢ where “proofed” to be about: 2.99796-10°ms ™" +4-10°ms™.
Before this work he has in the same laboratory estimated with the interference method the
distance between the moons of planet Jupiter. If now two beams of light sent in different
perpendicular direction to the y -and z -axis from the light source through particle y they are
reflected at the same time t at mirror S and S’. But now, the particle y has at the same time
velocity movement in the y-direction. It’s here a very special model of the Michelson-Morley
experiment from year 1897, with an interferometer. Main sources for diagram are from [22].

Figure 10.4:4 S’ v > S’
Z :
J N
A 4
L y -axis S
X half silvered mirror J v >

This diagram shows the experiment idea from Albert Michelson. If both the letter PS and PS’
have same length and if the electromagnetic lights speed are co from the A -source L, we have

o 21 N =29 _108705343.10*s?

Cy Co

This is the time t it takes if particle y are at rest position. But if the particles y now are moving
in the LPS direction with velocity omega, then the time for moving forward and back again is

| I 2-1-c . . 2
t= = z 2d (approximalive)z‘]-(h VOJ

GV, G4V, i t= 2
0~ Vo otVo Gy —Vg c (1 Vo] Co

o'+ 2

Co

This is the time t for the electromagnetic reflection to direction PS, when the system is at rest.
The equation is for potential time t in the direction PS forward and with reflection back again.
It’s the only one way to show that the potential speed c; will be traced out to a wave speed co.
But for the light direction to PS’ we have a Pythagoras, because of the velocity vo movement.
Here are the velocity vo in the y- direction and belongs to the amplitude in the electron disc.
If take x as the part of the out traced blue line, then will co run slower (red line), and vo faster.
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Then the equation is for length a through x in its direction PS” forward and with its reflection
back again. But speed omega Q is going with the charged wave particle in the z- direction,
because a trajectory path, which is a common travel path for particle in electromagnetic field.
If now both the letter PS and PS’ have same length J corresponding to the electron amplitude:

2
X v v
o === = a?=1"+x*=1"+a’ 2%
a ¢, ¢
N 1 V2 ., _ N
© a= = (approximative) J -| 1+ =% k=
v 2 ¢ C,-e
0 0
-7
CO

The time electromagnetic light need for reflection on the mirror S and S’ with amplitude J is

o - 2J = k= 2P _13841555.10 % K
v 1 Vo
C 1-— c __0
0 Cg 0 Cé
o t =1.08708234-10 % 52 = 1 second =9.19893516-10* Hz

Here we have the smallest possibly time t for a quantum, relative a reflection of amplitude J.
Ludwig Boltzmann [1844-1906] constant k if take Magnetic Flux Quantum ® into reflection.
If take both the constants of Magnetic flux quantum and electron charge into reflection, then
we get Plack’s constant h, and it shows how the small building stones are working in action.

o ty= 2" _108708234-10%5" If: B = fo
Co 'ﬂl

o t=t,-R, =1.08708234 -10* -3.26785624 -10™ =3.55242883 -10 *°s

_ R _332491847-107"

o == 5 = 2.979241724.10°ms™
t"  3.55242883-10
o} | =-/a® — x? = C1=«/C§—V§ = ¢, =Cp

With the special model of the Michelson -Morley experiment from year 1897 to only 1 Hertz
or one revolution, we have here proofed the sunlight speed. It shows that the frequency of the
proton amplitude or ap has been transformed to the top polar radii R1 and with time t; to a lap.

£ = /Q’%';Z — 2.979320975-10°ms

The electromagnetic speed co at first orbital in Hydrogen to the n-electron, it’s amplitude and
speed c2, but at Hydrogen surface the light speed c; could look different, because measured in
one linear vector path from dot i to dot j. The energy position in neutral Hydrogen atom is
also given by the delta length of time t to top surface. If only know how the proton amplitude
frequency of a, when the electron will be ejected from the atoms surface, then it’s possibly to
estimated the lonizations Potential and the light speed at surface through the photon radiation.
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Hendrik Anton Lorentz (1853-1928), Dutch physician and professor in mathematical physics
at Leiden (1878). His most important work is probably that electrics’ are distributed through
very small electrons, which are the basic modern theory for elementary quantum. The name
on electron (greek bernstein) introduced 1891 from Helmholtz & Johnstone. Loretz came
through his theory to the simple conclusion that magnetism could exercise influence on one
body of light emission. This could later (1898) P. Zeeman experimental proofed, why they
shared the Noble Prize in physics for 1902. Other important works were of optical bodies in
movement. This led him (1897) to the conclusion that bodies in movement will be reduced in
the linear path direction, which later where accepted from the relativity principles. His paper
“Sichtbare und unsichtbare Bewegungen” (1902), “Abhandlungen iiber theoretische Physik”
1907, where other famous works from him. In relativity the time t transformation are named
after him selves. H. Lorentz discovered the factor £ of any moving object in three spaces like
the electron with relativistic speed, where the velocity vo is the speed of the magnetic vector
and co is the speed of electromagnetic light or its energy. As the quantum theory applies to
very small system, the relativity theory applies to very large speeds. This makes that we need
instrument with relativistic precision and interactions in the nature to mass, length and speed.

Hermann von Helmholtz (1821-1894). German professor in medicine and physics in Kénigs-
berg, Bonn, Heidelberg and Berlin. In his essay “Uber die Erhaltung der Kraft” from 1847, he
could independent from Mayer and Joule stated the energy principles. His work together with
Michael Faraday (1791-1867) discoveries over the induction of electricity from 1831, gives
the electromagnetic light magnetism. Helmholtz pointed out that electrical current could have
possibilities to oscillation, and W. Thomson and Kirchhoff calculated out how to bring about.

Figure 10.4:5 i
B- @< " A

H-‘:

[22]

This diagram shows if a positively (red) ball A* has connection to a negatively (green) ball B
the current will go from electrostatic unit A" to electrostatic unit B~. This work will caused
electromagnetic field between these points (blue circles c), when this happen, the positively
charge A has then neutralized the negatively charge B and now there is no source that could
support the current. When this happen, the magnetic field circles fall down and transformed
to electric current at positively (red) ball D*, because through induction the magnetism has
now introduced the blue circles f, when the positively electrostatic unit D has connection to
unit E. And again, if the negatively ball E- (green) will be neutralized from the positively D*
unit, then will the magnetic blue circles f transformed to electric current at positively
electrostatic unit G and throughout a induction the current will have connection to negatively
electrostatic unit H. Throughout induction principles over light magnetism, we have proofed
the oscillating wave, and the light speed most then be from i to j. This makes it to a candidate.
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The energy that correspond to the atomic radius are probably the kinetic energy, because the
release of potential energy are the real photon energy, and the y -electron amplitude energy
correspond to the kinetic energy electron has to its atomic radius in there pathways up to final
orbit. These makes that we have one speed c to the energy in the electron amplitude path, and
one other speed that correspond to the energy of that lambda. This makes speed omega i to j.
Thus, there must be a polar trajectory helix path for all charges inside atoms. If take 2 to the
radius, then we have the orbit length of the second orbital n of one = -revolution in Hydrogen.

According to the standard model, kinetic energy should be equal the potential energy at first
orbital, at Hydrogen ground level, because free unbounded electron with rest mass. If inserted
the radius to first orbital with formula and switch from kinetic energy to potential energy,
then we get potential speed co, the electromagnetic speed co on the electron orbital surface.
But outside the atom the electromagnetic light c travels with probably one conserved energy
technique according to induction principles, this make that the photon y can travel to infinity.

chlrogcn polar atom 4 . lev

First orbital n1 —— : = : : — First orbital 0eV

Figure 10.4:6 Proton

This diagram shows that at first orbital ny, the electron is in a neutral position, but at surface it
has the value one electron volt. The proton has here one negatively value of one electron volt.

-leVv

The radii in the orbit to energy release are probably same radius to the orbital pathway up to
orbit level, this make that the atomic radius is a factor 2x to the formulas of radius distance R.

1
0.892
0.78

D0.669

0.446
0.334
0.223
0.111
o
-0.111
-0.223
‘ -0.334

-0.557
-0.669
-0.78

-0.892

Teey] = -pisesqrifpi]*[<"2 + y"Z[I*sin[pifZ]
x: -pi to pi. ¥ -pi to pi, Eye at [8, 7, 4)

This diagram show how the polar atom could look like with the proton in the potential cavity.
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10.5 The value of fundamental constants
It can be possibly to show that the fundamental constants in modern quantum mechanics arise
from only three constants namely alpha «, beta § and the lonization Potential in Hydrogen IP.

502 . - B2 2.
S % B 60675660.10 3 If: ¢, =%
2-1P, 77Uy
Sk, - B2 B2
M: r-27° Ul = r :M:5.29177209-10’“m Ife=e
2-1p, 4z - 1P, :

H

One of this essays most fundamental value concepts to the first orbital radius r1 in Hydrogen.

LU ay R 2-af-m, m_ 1
2.1P, T m, 27U
0 5. 52 ) 2.2
m, =7 YA _g17034684-10 " kg Hint: 5 = £ %
4-1P, - m

10 5 p2 UL -
1 .uo.ﬂl _272' Uy mp

: = If: m, =m
4-1P, -a, V2 ©F

5 4.2 2

am - WAy 6p620952.10 7' kg Hint: & _ 4 %
J2-4-0,-1P, m, ~/2-u;

Here we have expression for both the electron and proton mass in kg, with only the ref of IPn.

10 4 2 p4
LUy oy - B 3

=h-z%-u If: e =¢?
4.1P? 0
7 .Lj3 . 2 . 4 H 2
_ Y% B g 6r5g3608.10 % Js Hint: h=—
4.1R; - U,

Here the exact value of Planck’s constant, the most fundamental of any constants of quantum
action. Only the speed of light corresponding to the value in vacuum of nature is more proper.

4.e-1P 7 -u 1 2-q,
C = — H2 If & = 20 and & = > = C, = - 02
7ty - B 4.q, Uy - Co 7 Uy

Here we have one of the fundamental speed if light formula with only one alpha a constant.

" 1P, =10967876.3381m™

This is the energy value of lonization potential of Hydrogen IPw, and the inverse value is the
length of lambda that could be measured on the Hydrogen surface if wanted to shoot out the
electron from the Hydrogen atom. For this event it needs kinetic energy, which together with
the Ionization potential gives the Rydbergs value of energy and it’s the value the electron has
when it’s circulating around in the first orbital. The value of the Ionization potential IP4 have
been measured and calculating in Excel Office through weighting values with formulas from
photon reference of Hydrogen lambda A from laboratory spectroscopy at atomic institute [1].

The error of the energy in the Hydrogen atom should not be greater than interval of + 2 m™.
It’s also confirmed with reference from: CRC’s “Handbook of Physics and Chemistry” 73",
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11. Magic Square of Order n =4
There exist two houses of Magic Square with order n = 4. They give 144 combinations each.

Al B3 C4 D2 n(n*+1) 4(42+1) Al B4 C2 D3
D4 C2 Bl A3 D C3 D2 A4 Bl
B2 A4 D3 C1 D4 C1 B3 A2
C3 D1 A2 B4 B2 A3 D1 C4

If only use integer in the Magic square of order n = 4, then the lowest possibly sum of y is 34.
The two houses of tropic square are building up from, that, the first row are going from left to
right with the letters A, B, C, D, thus, the diagonal from left to right are going with 1, 2, 3, 4.

These are nine flag with four colours each, and every colour should give the sum of y = 34 in
the two houses with integer of order n = 4, then there exist 288 x 9 = 2592 true combinations
of MS. Each flag has a pattern of colour, and then it’s possibly to taken colour combinations
of each pattern of flag, which are not shown in this essay. The flag it selves should also have
the possibility to rotate and still have the sum y of horizontal, vertical line and both diagonals.

The Key

Al = 1 Magic Square of order n = 4 with the key
A2 = 2 into the tropic house of MS, are probably
A3 = 3 possibly to use in image sensor in modern
A4 = 4 technique of photographing. These through
BL = 5 the key of Magic Square estimate the true
B2 = 6 pattern of colours with the combinations of
B3 = 7 nature. Probably it’s possibly to streaming
B4 = 8 music and film with the MS key-technique
Cl = 9 through Internet to a computer and mobile
C2 = 10 phone. Probably also possibly to use into
c3 = 11 semi-conductor device with storage memo.
C4 = 12

D1 = 13 It’s probably possibly to take the Inertia of
D2 = 14 system like the fine structure in Hydrogen
D3 = 15 atom. Through taking the mass and length
DA = 16 to the centre of the atom, we normal n = 5.
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The key: A1=1, A2=2, A3=3, A4=4, B1=5, B2=6, B3=7, B4=8, C1=9, C2=10, C3=11, C4=12, D1=13, D2=14, D3=15, D4=16
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The key: A1=1, A2=2, A3=3, A4=4, B1=5, B2=6, B3=7, B4=8, C1=9, C2=10, C3=11, C4=12, D1=13, D2=14, D3=15, D4=16
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The key: A1=1, A2=2, A3=3, A4=4, B1=5, B2=6, B3=7, B4=8, C1=9, C2=10, C3=11, C4=12, D1=13, D2=14, D3=15, D4=16
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The key: A1=1, A2=2, A3=3, A4=4, B1=5, B2=6, B3=7, B4=8, C1=9, C2=10, C3=11, C4=12, D1=13, D2=14, D3=15, D4=16
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The key: A1=1, A2=2, A3=3, A4=4, B1=5, B2=6, B3=7, B4=8, C1=9, C2=10, C3=11, C4=12, D1=13, D2=14, D3=15, D4=16
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The key: A1=1, A2=2, A3=3, A4=4, B1=5, B2=6, B3=7, B4=8, C1=9, C2=10, C3=11, C4=12, D1=13, D2=14, D3=15, D4=16
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The key: A1=1, A2=2, A3=3, A4=4, B1=5, B2=6, B3=7, B4=8, C1=9, C2=10, C3=11, C4=12, D1=13, D2=14, D3=15, D4=16
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The key: A1=1, A2=2, A3=3, A4=4, B1=5, B2=6, B3=7, B4=8, C1=9, C2=10, C3=11, C4=12, D1=13, D2=14, D3=15, D4=16
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12. Magic Square of Order n =5
There exist 37 houses with order n = 5. They give about 888 combinations of Magic Squares.

Al B5 C4 D3 E2 Al B3 C5 D2 E4
C3 D2 El A5 B4 n(n°+1) 5(5°+1) D5 E2 A4 Bl C3
E5 A4 B3 C2 D1 Z=— g =— =0 B4 Cl D3 E5 A2
B2 ClL D5 E4 A3 E3 A5 B2 C4 D1
D4 E3 A2 Bl C5 (5:1) C2 D4 E1 A3 BS

If only use integer in the magic square of order n =5, then the lowest possibly sum of y is 65.
The 37 houses of Tropic Square are building up from, that, the first row are going from left to
right with the letters A, B, C, D, E. The diagonal from left to right are going with 1, 2, 3, 4, 5.
The two tropic houses above are named (5:1) and (13:1) in this essay, and on the Excel sheet.

The Key

Al = 1

A2 = 2

A3 = 3

A4 = 4

A5 = 5

Bl = 6

B2 = 7

B3 = 8

B4 = 9

B5 = 10

Cl = 1

c2 = 12

c3 = 13 Proposal of the flag with constant to n = 5.

C4 = 14

c5 = 15 1 10 14 18 22

DI = 16 13 17 21 3 9

D2 = 17 25 4 8 12 16
_ 7 11 20 24 3

Bi _ 18 19 23 2 6 15

[E)f i gg 1 s PEEM 17 |2

Eo = 29 20 22 4 6 13

E3 = 23 9 11 18 25 2
~ 23 3 7 14 16

E4A = 24 12 19 [PBi 3 10

ES5 = 25

Four colour in the two flags above should give the sum of y = 65, if count the centre square to
every colour. The X-sum should also be at each lines horizontal, vertical and in both diagonal.
These flag is then designed to rotate around the centre square and the four colours gives then
always the sum 65 if only use smallest possibly integer. There are about 4!-888 ~ 21312 MS.

Magic Square of order n =5 with The Key into the tropic house of MS, are probably possibly
to use in image sensor in modern high technique of photographing. Probably also possibly to
use into semi-conductor device with store concept, and to estimate the fine structure of J —
coupling in Lyman and Ballmer series in the Hydrogen atom, and that to all MS combination.
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