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Nuclear Cubic Structure

All matter including solid, liquid or gas is made up of atom. The atom is one of
the most fundamental building blocks of matter. An atom is the smallest unit of an
element that retains the properties of that element. It is composed of protons,
neutrons, and electrons. The outer part of the atom consists of a number of
electrons. The nucleus is the center of the atom: it contains the nucleons, the
protons and neutrons. The protons and neutrons are bound very tightly to form the
nucleus. The nucleus is very tiny, only about 1/100,000" size of atom, but it is
very heavy, almost the entire mass of the atom is on the nucleus.

Proton has one unit positive electric charge
Neutrons have no electric charge.
Electron has one unit negative electric charge.

The mass of proton is about 1 atomic mass unit (amu).
The mass of neutron is slightly over 1 amu.
The mass of electron is about 1/1836™ of proton.

The atom is electrically neutral since it consists of the same number of electron
and proton.

Electron, proton, neutron all have half spin %

Hydrogen-1 nuclide has only one proton as its nucleus.
Beside the hydrogen-1, all other nucleus must consist of both proton and neutron.
The elements differ from each other in the number of protons.

Inside the nucleus, the protons and neutrons act like a unit cube which stack
together to form the nucleus: the neutron form the kernel of the nucleus whiles the
proton is located on the surface of nucleus.

Spin up proton Spin down proton | Spin up neutron Spin down
Spin +1/2 ) ) neutron
Spin -1/2 Spin 1/2
Spin -1/2

P
N

=
N




The nuclide is characterized by the number of proton, the number of neutron, and
the nuclear spin of the nucleus.

Nuclear Isotopes are nuclides with equal proton number but different neutron
numbers.

Nuclear isotones are nuclides with equal neutron number but different proton
numbers.

Nuclear isomers are nuclides with equal proton number and equal neutron
number, but different nuclear spin.

For example, the nucleus structure of Uranium-238 show as following:

U 238

Proton: 92

Neutron: 146

Spin: 0

Half life: 4.468x10° year
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U 238




Inside the atom, the electron act like a unit cube and distribute on the surface of
atom the same way as the proton distributes on the surface of nucleus, but with a
much larger size. Below is the given structure.

U238 Atom Structure

The above diagram shows that the electron has the same similar distribution as
proton, in fact, the nucleus should be much smaller, about 1/100,000™ of the
atom.



Oxygen Nuclear Isotopes

015
Proton: 8
Neutron: 7
Spin: -1/2

Half-life: 122.24 s

016
Proton: 8
Neutron: 8
Spin: 0
Stable

017
Proton: 8
Neutron: 9
Spin: 5/2
Stable

018
Proton: 8
Neutron: 10

019
Proton: 8
Neutron: 11
Spin: 5/2

Half-life: 26.464 s




Neutron 10 nuclear isotones

c1ie

Proton: 6
Neutron: 10
Spin: 0
Half-life:0.747s

Proton: 7
Neutron: 10
Spin: -1/2
Half-life:4.173s

018
Proton: 8
Neutron: 10
Spin: 0
Stable

F19
Proton: 9
Neutron: 10
Spin: 1/2
Stable

Ne 20
Proton: 10
Neutron: 10

et

e
Ny




Scandium isomers

Isomers of 21 Proton and 24 neutron

Sc 45 Sc45m

Proton: 21 Proton: 21
Neutron: 24 Neutron: 24
Spin: -7/2 Spin: 3/2

Stable Half life: 318 ms
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Isomers of 21 Proton and 23 neutrons
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Stable Isomer Ta1l80m1
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For the most nuclear Isomer, the higher energy state Isomer is not stable, but there is one
exception, Tal801m1, the isomer of 73 proton, 107 neutron, and nuclear spin -9, which isin
high energy state, but it is stable, never found decay.

The ground state Ta180, nuclide of proton 73, neutron 107 and nuclear spin 1, it is unstable
with half life about 8.152h.

Tantalum Tal80 |Proton Neutron Spin Half Life Excitation energy
8.152 h 0
Ta180 73 107 1+
Stable 77.1 keV
Tal80m1 73 107 9-

31.2us 1452.40 keV
Tal80m2 73 107 15-

11



High energy nuclear hafnium Isomer

Hafnium s?* d'° ¢

Hf 178
Proton: 72
Neutron: 106
Spin: 0
Stable

Hf 178m2
Proton: 72
Neutron: 106
Spin:16

Half life: 31 year
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Excitation energy: 2445.69 keV




Hf178m2, the nuclide of 72 proton, 106 neutron, and nuclear spin of 16, is very unique
by the combination of high nuclear spin of 16, very long half life of 31 years, and very

high excitation energy 2.445Mev.

From the nuclear structure, the only difference between Hf178 and Hf178m2 is on the
hollow layer. The spin of the 16 outermost neutrons are different, for Hf178 all 16
neutrons have negative spin, for Hf178m2 all 16 neutrons have positive spin. If we can
reverse the 16 neutron on the hollow layer, it will release 2.445Me energy, with the form

of gamma radiation, induced gamma emission.

Because the neutron is electrically neutral, most likely there is a specific magnetic

resonance frequency and under such frequency, it will trigger all the 16 neutron reversion.

13



One research group at the University of Texas led by Carl Collins, artificially trigger the
decay of the hafnium isomer Hf178mz2 by bombarding it with low energy X-rays of a

dental X ray machine, caused powerful gamma ray bursts.
J. Phys. IV France 127 (2005) 163-168

The use of selected monochromatic X-rays to induce a cascade of gamma transitions

from the 31-year nuclear isomer to the 4 second isomeric state of Hf-178

N.C. Zoita, F. Davanloo, C.B. Collins, J.M. Pouvesle, S. Emura, I.I. Popescu, V.I.
Kirischuk, N.V. Strilchuk, T. Uruga and Y. Yoda

Abstract

The Hf-178m2 nuclear spin isomer stores 2.45 MeV of energy for a half life of 31 years.
Unperturbed, such nuclei radiate away the stored energy through the emission of gamma
photons from electromagnetic (EM) transitions occurring within the nuclei. It has been
shown that the irradiation of samples containing such nuclei with pulsed X-rays can
accelerate the rate of the EM transitions by relaxing the selection rules upon changes of
angular momenta. Till date, most work has been done with incident X-ray energies
between 9 and 10 keV, and in such cases the acceleration of the rate of gamma emission
is immediate. Reported here is a channel for deexcitation excited by more energetic X-
rays that result in a cascade of gamma transitions that includes a 4 second statistical time
lag. This more protracted release of the energy stored in samples of the Hf-178m2
nuclear isomers encourages researchers to consider the potential of mechanical and

thermal applications.

14



High Spin Isomers

Hafnium s?* d'° ¢

Hf 177m1

Proton: 72

Neutron: 105
Spin:23/2

Half life: 1.09 sec

Excitation energy:1315.45 keV

Hf 177

Proton: 72

Neutron: 105
Spin:-7/2

Stable

15



Hf 177m2

Proton: 72

Neutron: 105

Spin:-19/2

Half life:55.9 ps

Excitation energy:1342.38 keV

Hf 177m3
Proton: 72
Neutron: 105

Spin:-37/2

Half life:51.4 min
Excitation energy:2740.02 keV
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Nobel Gas Nuclide Top View

He-2

Uun-118

17




Nobel Gas Nuclei Layered Structure

He 4
Proton: 2
Neutron: 2
Spin: 0
Stable

€000
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Neutron:176

Proton:118
Spin:0

Uuo 294
Stable
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Rn 222
Proton: 86
Neutron: 136
Spin:0
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Period one Nuclide

H1 He 4
Proton: 1 Proton: 2
Neutron: 0 Neutron: 2
Spin: 1/2 Spin: 0
Stable Stable

e
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Period Two Nuclide

Li7 Be 9 B11 c12
Proton: 4 Proton: 5 Proton: 6
Neutron: 5 Neutron: 6 Neutron: 6
Spin: -3/2 Spin: -3/2 Spin: 0
Stable Stable Stable

e | B o
W By ow

-

wwnw =D
83 o 3
O S € &
_-.:"-O
® Lo 3
N2 w

‘ i

{4

S
Ny

N 14 016 F19 Ne 20
Proton: 7 Proton: 8 Proton: 9 Proton: 10
Neutron: 7 Neutron: 8 Neutron: 10 Neutron: 10
Spin: 1 Spin: 0 Spin: 1/2
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Period Three Nuclide

Na 23
Proton: 11
Neutron: 12

Mg 24
Proton: 12
Neutron: 12

Al 27
Proton: 13
Neutron: 14
Spin: 5/2

Si 28
Proton: 14
Neutron: 14
Spin: 0
Stable

>
e
Ny

><

< ><

>
R

P31
Proton: 15
Neutron: 16

S32
Proton: 16
Neutron: 16

Proton: 17
Neutron: 18

Ar 40
Proton: 18
Neutron: 22




Period Four Nuclide

K 39 Ca 40 Sc 45
Proton: 19 Proton: 20 Proton: 21
Neutron: 20 Neutron: 20 Neutron: 24
Spin:3/2 in: Spin: -7/2

Stable Stable

Proton: 22 Proton: 23 Proton: 24
Neutron: 26 Neutron: 28 Neutron: 28
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As 75

Proton: 33

Neutron: 42
Spin: -3/2

Stable
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Period Five Nuclide

Rb 85 Sr 88 Y 89

Proton: 37 Proton: 38 Proton: 39
Neutron: 48 Neutron: 50 Neutron: 50
Spin: -5/2 Spin:0 Spin:-1/2
Stable Stable Stable
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Zr 90
Proton: 40
Neutron: 50
Spin:0
Stable

Nb 93
Proton: 41
Neutron: 52
Spin: 9/2
Stable

Mo 98
Proton: 42
Neutron: 56
Spin: 0
Stable
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Pd 106 Ag 107 Cd 114
Proton: 46 Proton: 47 Proton: 48
Neutron: 60 Neutron: 60 Neutron: 66
Spin: 0 Spin: -1/2 Spin: 0
Stable Stable Stable
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In113 Sn 120 Sb 121
Proton: 49 Proton: 50 Proton: 51
Neutron: 64 Neutron: 70 Neutron: 70
Spin: 9/2 Spin:0 Spin:5/2
Stable Stable Stable




Te 126 1127 Xel32
Proton: 52 Proton: 53 Proton: 54
Neutron: 74 Neutron: 74 Neutron: 78
Spin:0

Spin:0
Stable
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Period Six Nuclide

Ba138

Proton: 56

Neutron: 82

Spin:0

Stable

Cs 133

Proton: 55

Neutron: 78
Spin:7/2

Stable
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Ce 140

Proton: 58

Neutron: 82

Spin:0

Stable

La 139

Proton: 57

Neutron: 82
Spin:7/2

Stable
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Nd 142

Proton: 60

Neutron: 82

Spin:0

Stable

Pr141

Proton: 59

Neutron: 82
Spin:5/2

Stable

37



Sm 152

Proton: 62

Neutron: 90

Spin:0

Stable

Pm 147

Proton: 61

Neutron: 86
Spin:7/2

Half-life: 2.6234 year
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Gd 158

Proton: 64

Neutron: 94

Spin:0

Stable

Eu 153

Proton: 63

Neutron: 90
Spin:5/2

Stable
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Dy 164

Proton: 66

Neutron: 98

Spin:0

Stable

Tb 159

Proton: 65

Neutron: 94
Spin:3/2

Stable
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Yb 174

Proton: 70

Neutron: 104

Spin:0

Stable

Tm 169

Proton: 69

Neutron: 100
Spin:1/2

Stable

42



Hf 176

Proton: 72

Neutron: 104

Spin:0

Stable

Lu 175

Proton: 71

Neutron: 104
Spin:7/2

Stable
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Ta 180m1

Proton: 73

Neutron: 107

Spin:-9

Stable

Ta 180

Proton: 73

Neutron: 107

Spin:1

Stable
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W 184

Proton: 74

Neutron: 110

Spin:0

Stable

Ta 181

Proton: 73

Neutron: 108
Spin:7/2

Stable
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0Os 192

Proton: 76

Neutron: 116

Spin:0

Stable

Re 185

Proton: 75

Neutron: 110
Spin:5/2

Stable

46



S

o_hul
. cd
wS§ET o
- = - £ Q
~ 22303
oo 2Z2unoun

(o}

—

~N -

~ L.
..nﬂ
3mm3h
o2 5 c 38
< 23358
2o 2 unwun

47



N

O

0 ..

.. €
S5§fqu
N 2 5 396
wl g o

pust Q
T aZunon

%)
i

D

~ L.

.. €N
SS5S2mo
s 2 vggo

pust Q
<a Z2 un un

48



<
N
0 ..
0 C
oo 529
zmumb
o2 va 8
oo Z2unoun

N
-
0 ..
..nﬂ
5mmle
QRegs5cx
N O g =T®
— = Q
FoZ2unon

49



Po 209
Proton: 84
Neutron: 125
Spin:-1/2

Half-life: 103 year

Bi 209
Proton: 83
Neutron: 126
Spin:-9/2

Half-life: 1.9x10" year
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Neutron: 136
Half-life: 3.8235d

Proton: 86
Spin:0

Rn 222

Neutron: 125
Half-life: 8.1 h

Proton: 85
Spin:5

At 210

51



Period Seven Nuclide

Ra 226

Proton: 88

Neutron: 138

Spin:0

Fr223

Proton: 87

Neutron: 136
Spin:-3/2
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Th 232
Proton: 90
Neutron: 142
Spin:0

Ac 227
Proton: 89
Neutron: 138
Spin:-3/2

53



Neutron: 146

Proton: 92
Spin:0

U238

Pa 231
Proton: 91
Neutron: 140
Spin:-3/2
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Cm 247

Proton:96

Neutron:151
Spin:-9/2

Am 243

Proton:95

Neutron:148
Spin:-5/2
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Hs 277

Proton:108

Neutron:169
Spin:5/2

Bh 274

Proton:107

Neutron:167

Spin:1
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Uuo 294

Proton:118
Neutron:176

Spin:0

Uus 294

Proton:117

Neutron:177

Spin:2
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Period One Nuclide 3D Structure

H1 He 4
Proton: 1 Proton: 2
Neutron: 0 Neutron: 2
Spin: 1/2 Spin: 0
Stable Stable

e
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Period Two Nuclide

Li7
Proton: 3
Neutron: 4
Spin: -3/2
Stable

Be 9
Proton: 4
Neutron: 5

B11
Proton: 5
Neutron: 6
Spin: -3/2

N 14
Proton: 7
Neutron: 7

F19
Proton: 9
Neutron: 10
Spin: 1/2
Stable

P

B
hohe
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Period Three 3D Nuclide Structure

Na 23
Proton: 11
Neutron: 12

Mg 24
Proton: 12
Neutron: 12
Spin: 0

Al 27
Proton: 13
Neutron: 14

Si 28
Proton: 14
Neutron: 14

Proton: 15
Neutron: 16

S32
Proton: 16
Neutron: 16

Cl 35
Proton: 17

Ar 40
Proton: 18
Neutron: 22
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Period Four 3D Nuclide Structure

K39
Proton: 19

Neutron: 20
Spin:3/2
Stable

Ca 40
Proton: 20
Neutron: 20

Sc 45
Proton: 21
Neutron: 24

Ti 48
Proton: 22

Neutron: 26

Proton: 23
Neutron: 28
Spin: -7/2

Cr52
Proton: 24
Neutron: 28
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Mn 55
Proton: 25
Neutron: 30
Spin: -5/2
Stable

Fe 56
Proton: 26
Neutron: 30
Spin: 0
Stable

Co 59
Proton 27
Neutron 32
Spin: -7/2
Stable

Cu63

0

P

==

Ni 58
Proton: 28
Neutron: 30

Proton 29
Neutron 34

Zn 64
Proton 30
Neutron 34
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Ga 69
Proton 31
Neutron 38
Spin: -3/2
Stable

Ge 74
Proton 32
Neutron 42
Spin: 0
Stable

As 75
Proton: 33

Neutron: 42

Se 80
Proton:34
Neutron:46
Spin: 0
Stable

Br 79
Proton: 35
Neutron: 44
Spin: -3/2
Stable

Kr 84
Proton: 36
Neutron: 48
Spin: 0
Stable

e
D

<

73




Period Five 3D Nuclide Structure

Rb 85
Proton: 37
Neutron: 48
Spin: -5/2
Stable

Sr 88
Proton: 38
Neutron: 50
Spin:0
Stable

Y 89
Proton: 39
Neutron: 50
Spin:-1/2
Stable

=

e

T

Zr 90
Proton: 40
Neutron: 50

Nb 93
Proton: 41
Neutron: 52

Mo 98
Proton: 42
Neutron: 56
Spin: 0
Stable

74




Tc 99

Proton: 43

Neutron: 56

Spin: 9/2

Half-life: 2.111x10° year

Ru 102

Proton: 44
Neutron: 58

Rh 103
Proton: 45
Neutron: 58
Spin: -1/2
Stable

Pd 106 Ag 107 Cd114

Proton: 46 Proton: 47 Proton: 48

Neutron: 60 Neutron: 60 Neutron: 66

Spin: 0 Spin: -1/2 Spin: 0

Stable Stable Stable
°°°¢

<« >
I

>} o> >
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http://en.wikipedia.org/wiki/1_E12_s�

In 113
Proton: 49
Neutron: 64
Spin: 9/2
Stable

Sn 120
Proton: 50
Neutron: 70

Sb 121
Proton: 51
Neutron: 70

<

Te 126
Proton: 52
Neutron: 74
Spin:0

Proton: 53
Neutron: 74
Spin:5/2

Xel32
Proton: 54
Neutron: 78
Spin:0

Stable
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Period six 3D Nuclide Structure

Cs 133
Proton: 55
Neutron: 78
Spin:7/2
Stable

Ba138
Proton: 56
Neutron: 82
Spin:0
Stable

La 139
Proton: 57
Neutron: 82
Spin:7/2
Stable

Ce 140
Proton: 58
Neutron: 82
Spin:0
Stable
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Pr 141
Proton: 59
Neutron: 82
Spin:5/2
Stable

Nd 142
Proton: 60
Neutron: 82
Spin:0
Stable

Pm 147

Proton: 61

Neutron: 86
Spin:7/2

Half-life: 2.6234 year

Sm 152
Proton: 62
Neutron: 90
Spin:0
Stable

°°°
°°°°°
%%
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Er 166
Proton: 68
Neutron: 98
Spin:0
Stable

Yb 174
Proton: 70

Neutron: 104

Spin:0

Stable

Ho 165
Proton: 67
Neutron: 98
Spin:-7/2
Stable

Tm 169

Proton: 69
Neutron: 100

Spin:1/2

Stable
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Ta 180m1

Proton: 73

Neutron: 107

Spin:-9

Stable
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Pro

Neutron: 107
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W 184
Proton: 74
Neutron: 110
Spin:0
Stable
Os 192
Proton: 76
Neutron: 116
Spin:0
Stable

Ta 181
Proton: 73
Neutron: 108
Spin:7/2
Stable

Re 185

Proton: 75

Neutron: 110

Spin:5/2

Stable
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Neutron: 117
Spin:-1/2

Stable
Neutron: 122

Pt 195

Proton: 78
Hg 202
Proton: 80
Spin:0
Stable

Ir 193
Proton: 77
Neutron: 116
Spin:3/2
Stable

Au 197
Proton: 79
Neutron: 118
Spin:3/2
Stable
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Half-life: 103 year

Pb 208
Proton: 82
Neutron: 126
Spin:0

Stable

Po 209
Proton: 84
Neutron: 125
Spin:-1/2

Half-life: 1.9x10" year

Ti 205
Proton: 81
Neutron: 124
Spin:1/2
Stable

Bi 209
Proton: 83
Neutron: 126
Spin:-9/2
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Neutron: 136

Proton: 86
Spin:0

Rn 222

Half-life: 3.8235d

Neutron: 125

Proton: 85
Spin:5

At 210

Half-life: 8.1 h
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Period seven 3D Nuclide Structure
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Cm 247
Proton:96
Neutron:151
Spin:-9/2
Cf 251
Proton:98
Neutron:153
Spin:1/2

Am 243
Proton:95
Neutron:148
Spin:-5/2
Bk 247
Proton:97
Neutron:150
Spin:-3/2
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Fm 257
Proton:100
Neutron:157
Spin:9/2

No 259
Proton:102
Neutron:157
Spin:9/2

Neutron:153

Spin:-5
Neutron:157

Es 252
Proton:99
Md 258
Proton:101
Spin:-8
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Hs 277

Proton:108

Neutron:169
Spin:5/2

Bh 274

Proton:107

Neutron:167

Spin:1
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Cn 285
Proton:112
Neutron:173
Spin:5/2

0

S 4
RN
N5 2w
q..mun
Ure.mu
Do 2 n

Rg 281
Proton:111
Neutron:170
Spin:5/2

/ / /
/ /

N
\
\
\
\

Neutron:173

Uut 286
Proton:113
Spin:2
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Uuh 293
Proton:116
Neutron:177
Spin:5/2

Uup 289
Proton:115
Neutron:174
Spin:3/2

Uuo 294

Proton:118

Neutron:176

Spin:0

Uus 294

Proton:117

Neutron:177

Spin:2
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Proton Configuration

Inside the atomic nucleus, the neutron forms the kernel of nuclide. The protons located on
the surface of cubic nuclide include six side, top and bottom, front and back, left and
right.

On the surface of nuclide, the proton has four kind distribution number patterns as 2, 8,
10, 4.

Pattern 2 distribution (2 proton rule)
Pattern 2 proton, are the top proton and bottom proton.
Pattern 2 distribution is for the period 1 only, the first element hydrogen, has only one

proton. The hydrogen nuclide proton configuration is shown as

S1

Helium nuclide, has only two proton, one on the top, and on the bottom, inside the helium
nuclide, the proton configuration is shown as

sls?

Pattern 8 distribution (8 proton rule)

Pattern 8 proton, is the 8 cubic vertex proton, are the unit cubes located at the vertices of
the cubic nuclide.
The nuclide has cubic structure, the pattern 8 proton were positioned at the eight corners

of a cube. Within the pattern 8 proton, the first two proton’s configuration is given as

sts?

The remaining six proton’s configuration is as follows

1.2 .3 .4 ,5,6

pPPppppp

The pattern 8 protons are on the top and bottom of the cubic nuclide: top 4 corners proton,

and bottom 4 corner proton, total has 8 vertex proton.
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Pattern 10 distribution (10 proton rule)

Beside the top and bottom, the cubic nuclide has 4 side face, front and back, left and right.

Each side face has full 5 proton distribution as shown in the diagram below

Front and back 2 side can have a total of 10 proton, left and right two side total can have

10 proton, pattern 10 proton is two side proton, each side has 5 protons.
Pattern 10 proton distributions is

dl d2 d3 d4 d5 d6 d7 d8 d9 le

Pattern 4 distribution (4 proton rule)
4 proton distributions is
e
First period
1.2

S°S

The first period, has only two proton, s*and s?. To fill the first period element, first the
proton s*, becomes hydrogen, the second s? then forms the helium nuclide.

-s2 as following
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Bottom

Second period

12,12 .3 .4,.5,6,3 .4 .,.5.6

ssSpppppppppp

For the 2™ period, start to fill the 2 S proton, s*as of Be-2, then start to fill all 6 P proton,
s?p°, as of Ne-10

Top Bottom

These 8 proton constitute the cube’s 8 corner position

Third period

12,12 .3 .4.5,6,3.4.5.6

sSsSpppppppppp

For the 3" period, start to fill 2 S proton, s? as of Mg-12, then start to fill all 6 P proton,
s?p®as of Ar-18

These 8 proton constitute the nuclide 8 corner unit
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Bottom

Fourth period

sts?

d1d2d3d4d5d6d7d8d9d10
1.2.3,.4.5.6.3.4 .56

pPppppppppp

Starting from the fourth period, the proton begins to fill the nuclide 4 side D position.

For the fourth period, first fill the S2 protons, s, as of Ca-20, and then fill the front side 5
D position, - s* d° as of Mn-25, then fill the back side 5 position, s* d'°, as of Zn-30, then
start filling the 6 P proton, s* d*° p°, as of Kr-36.
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Top Bottom

4 3
H B H B

CEENLE LDENENLG

2 1
H B H B

Pattern 10 Proton distribution

Front Back

Due to S proton start to fill the D position. There are 3 exceptions
Cr-24 -- st d>
Ni-28 -- s* d°;

Cu-29 -- st g1
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Fifth Period

st s?
d1d2d3d4d5d6d7d8d9d10
1.2.3.4.5.6.3.4.5 6

pPppppppppp

Very similar to the fourth period, start with the fifth period, first fill the two S protons, s?
as of Sr-38, then fill the left side 5 D position, s°d°, as of Tc-43, then fill the right side 5
position, s°d™ as of Cd-48, then fill the 6 P position, - s°d'® p°® as of Xe-54

2 2 1
‘A" AR

Pattern D10 distribution

99



Left Right

Due to S proton start to fill the D position. There are 5 exceptions
Nb-41 -- s* d*

Mo-42-- s* d°;

Ru-44 -- s' d”

Pd-46-- d'?;

Ag-47-- s* d*;

Six period

sts?

e
dl d2 d3 d4 d5 d6 d7 d8 d9 le

dl d2 d3 d4 d5 d6 d7 d8 d9 le
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1.2.3.4,.5,.6,.3.4 .56

prppppppppp

From the sixth period, it starts to fill the 4f protons.

At the beginning of the six period, first fill the two S protons, the s? as of Ba-56; and
then fill all the four F protons, s* f* as of Nd-60; and then fill the front side 5 D proton s°
f* d°, as of Th-65; and then fill the back side 5 D proton , both front and back side total 10
protons, s* f* d*°, as of the element Yb-70; and then to fill left side 5 D proton, s* f* d'° d°
as of Re-75; and then to fill right side 5 D proton, left and right total has 10 D proton, s°
* d'° d', as of Hg-80; and to fill all 6 P proton, s> f* d'° d*%p® as of element Rn-86.

u N
CEEEEEG CEN
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Pattern 10 distribution
Left Right

There are two D10 distributions, one is for the cube’s front and back side, a total of 10
protons; another D10 is for Cube’s the left side and right side, total D10 proton.

Seventh Period

sts?

e
dl d2 d3 d4 d5 d6 d7 d8 d9 le
dl d2 d3 d4 d5 d6 d7 d8 dg le

1.2 .3 .4.5,.6,.3.4 5 6

pPppppppppp

Very similar to the six period, for the seventh period, first fill the two S protons, s* of Ra-
88; and then fill all the four F protons, s*f* as of U-92; and then fill the front side 5 D
proton — s d° as of Bk-97; and then fill the back side 5 D proton, both front side and back
side, a total of 10 protons, s> f* d'° as of element No-102; and then fill left side 5 D
proton, s* f* d'® d° as of Bh-107; and then fill right side 5 D proton, a total of 10 D proton,
s?  d* d' as of Uub-112, and then to fill all 6 P proton, s? £ d'° d*° p° as of the element
Uuo-118.
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Pattern 10 D distribution

Front Back
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Pattern 2 proton configuration (2 proton rule)

Helium nuclide, one top proton and one bottom proton on the nucleus, fully fill the first
period, to form the Helium nuclide. On the periodic table of elements, which is
corresponding to the pattern 2 block.

oot

104



Pattern 8 proton configuration (8 proton rule)

The pattern 8 proton is positioned at the eight corners of a cubic nuclide, on the periodic
table of element, which corresponds to the pattern 8 block.

Period

1 2
Li Be
3 4
Na Mg
11 12
K Ca
19 20
Rb Sr
37 38
Cs Ba
55 56
Fr Ra
87 88

3 4 5 6 7 8
B C N 0] F Ne
5 6 7 8 9 10
Al Si P S Cl Ar
13 14 15 16 17 18
Ga Ge As Se Br Kr
31 32 33 34 35 36
In Sn Sb Te | Xe
49 50 51 52 53 54
Ti Pb Bi Po At Rn
81 82 83 84 85 86
Uut | Uug | Uup | Uuh | Uus | Uuo
113 114 115 116 117 118

For pattern 8 block, from period 2 to period 7, each period has 8 elements and a total of

48 elements.

Column 1 and 2, corresponding to the s* and s® proton, form the S block

From column 2 to column 8, corresponding to the p* p? p% p* p° p®, form the P black

Column 8 elements, being full with all Pattern 8 protons respectively form the noble gas

element nuclide.

105




Pattern 10 proton configuration (10 proton rule)

The cubic nuclide has six face, one top face and one bottom face, and four side face.
The pattern 10 proton, is only located on four side face.

Each side can fully fill 5 protons as shown below:

Front the side and back side, in total can fill 10 protons.
The left and right side in total can fill another 10 proton.

Pattern 10 proton distribution

Front Back
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On the periodic table of elements, Pattern 10 proton form the D block as shown below

Period 12 3 4 5 6 71 8 9 10
. Sc Ti \Y Cr Mn Fe Co Ni Cu Zn
* 21 22 23 24 25 26 27 28 29 30
. Y Zr Nb | Mo Tc Ru Rh Pd Ag Cd
’ 39 40 41 42 43 44 45 46 47 48
. Pm | Sm Eu Gd Tb Dy Ho Er Tm | Yb
° i 61 62 63 64 65 66 67 68 69 70
Lu Hf Ta W Re Os Ir Pt Au Hg
71 72 73 74 75 76 77 78 79 80
Np Pu | Am | Cm | Bk Cf Es Fm | Md | No
7* &
93 94 95 96 97 98 99 100 | 101 | 102
Lr Rf Db Sg Bh Hs Mt Ds Rg | Uub
103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112

From period 4 to period 7, there are a total of 60 pattern 10 protons within D block.

Pattern 10 D protons are located on the four side face of the nuclide (excluding the top

and bottom face).

At the beginning of the period 4, the protons begin to fill the D proton, a total of four

sides, front and back sides, right and left sides.

Each side can fill five protons, with a face centered proton structure as shown below:
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For the pattern 10 proton, first fills the five protons of the front side, and then fills five D

proton on the back side. The pattern 10 D protons distribution is shown below:
dl d2 d3 d4 d5 d6 d7 d8 d9 le

do
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On the column 8, the last column on the D block, all fully fill the pattern 10 proton d"°

For the pattern 10 D proton, due to the 2 S proton start to fill the D proton. There are

exceptions for the D proton which do not exactly follow the sequence of d1 to d10.

The column 9 element Cu-29, Ag-47 and Au-79, should have the $2d’ configuration, but
due to one S proton which left their S position to start to fill the D proton, their proton

configuration become s'd'".

The column 8 element, Ni-28 and Pt-78, should have the szdgconﬁguration, but due to
one S proton which left their S position to start to fill D position, their proton

configuration become s'd’.

The column 8 element Pd-46, should have the s*d® configuration, but due to 2 S proton
which left their S position to start to fill the D position, their proton configuration become

le

The columns 5 elements, all fully fill the one side D 5 proton and they have the s*d’

configuration.

The column 4 element Cr-24, Mo-42, should have the $*d* configuration but due to one S

proton which starts to fill the D block, their configuration become s'd’

The column 3 element Nb-41, should have the s’d” configuration, due to one S proton

which starts to fill D position, their configuration become s'd*
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Here is the list of exception for the D block proton

Element Column Configuration
Nb-41 D3 s'd?

Cr-24, Mo 42 D4 s'd’

Ru-44 D6 s'd’

Ni-28, Pt-78 D8 s'd’

Pd-46 D8 d"

Cu-29, Ag-47, Au-79 D9 s'd"

Nb-41 S and D proton configuration s'd* has the following pattern :

Front Back

115



Cr 24, Mo 42 configuration s'd’, has the following pattern:

Front Back
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Ru-44 configuration s'd’ has the following pattern:

Front Back
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Ni-28, Pt-78 configuration s'd’ has the following pattern:

Front Back
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Pd-46 proton configuration d'® has the following pattern:

Front Back
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Cu-29, Ag-47, Au-79 proton configuration s'd'® has the following pattern:

Front Back
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Pattern 4 proton configuration (4 proton rule)

Pattern 4 proton distributions; only belong to period six
and period seven. A total of eight elements, for the sixth
period, to fill the full four F protons as of the elements
Nd 60; for the seventh period, to fill the full four F

protons as of the elements U92.

2 3 4
La Ce Pr Nd
57 58 59 60
Ac Th Pa U
89 90 91 92

For the Nd 142 nuclide, the four F proton located on the hollow layer, is shown below:

Nd 142
Proton: 60
Neutron: 82
Spin:0
Stable

=
e
< 5
"Ny
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For the U238 nuclide, the four F proton located on both top layer and bottom layer, is

shown below:

U 238

Proton: 92

Neutron: 146

Spin: 0

i
)
i)
L 4
g

.Y

i)
L
oy

i
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H1
Proton: 1
Neutron: 0
Spin: 1/2
Stable

=
N

H5

Proton: 1
Neutron: 4
Spin: 1/2

T

Hydrogen Nucleus

H2
Proton: 1
Neutron: 1
Spin: 1
Stable

2§

H6
Proton: 1
Neutron: 5
Spin: -2

N
—

N

H3
Proton: 1
Neutron: 2
Spin: 1/2

X 20

H7
Proton: 1
Neutron: 6
Spin: 1/2

=
N

N

s

H4
Proton: 1
Neutron: 3

ep e



He 3
Proton: 2
Neutron: 1
Spin: Y2
Stable

A 14

He 7
Proton: 2
Neutron: 5
Spin: -3/2

N

Ny
e

N

Helium Nucleus

Proton: 2
Neutron: 6
Spin: 0

124

He 5
Proton: 2
Neutron: 3
Spin: -3/2

N
N
®
N

He 9
Proton: 2
Neutron: 7
Spin: 1/2

He 6
Proton: 2
Neutron: 4
Spin: 0

0poe

He 10
Proton: 2
Neutron: 8




Li 4
Proton: 3
Neutron: 1
Spin: -2

epe

Li 8
Proton: 3
Neutron: 5
Spin: 2

37

Lithium Nucleus

Li5
Proton: 3
Neutron: 2
Spin: -3/2

Li9
Proton: 3
Neutron: 6
Spin: -3/2

T

S1

125

Li 6 Li 7
Proton: 3 Proton: 3
Neutron: 3 Neutron: 4
Spin: 1 Spin: -3/2
Stable

TTXR



Be 8
Proton: 4
Neutron: 2
Spin: 0

Be 10
Proton: 4
Neutron: 6
Spin: 0

Beryllium Nucleus

Be 7
Proton: 4
Neutron: 3
Spin: -3/2

Neutron: 7
Spin: 1/2

=
Q

82

126

Be 8
Proton: 4
Neutron: 4
Spin: 0

Neutron: 8
Spin: 0

Proton: 4
Neutron: 5
Spin: -3/2

0900



Boron Nucleus

82 p1
B8 B9 B 10 B 11
Proton: 5 Proton: 5 Proton: 5 Proton: 5
Neutron: 3 Neutron: 4 Neutron: 5 Neutron: 6
Spin: 2 Spin: -3/2 Spin: 3 Spin: -3/2

Stable Stable

=
LB

P

B12 B 13 B 14 B 15
Proton: 5 Proton: 5 Proton: 5 Proton: 5
Neutron: 7 Neutron: 8 Neutron: 9 Neutron: 10
Spin: 1 Spin: -3/2 Spin: -2 Spin: -3/2

2
o

P
> >=< >
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Carbon Nucleus

82 p2
Cc10 C1 CcC12 C 13
Proton: 6 Proton: 6 Proton: 6 Proton: 6
Neutron: 4 Neutron: 5 Neutron: 6 Neutron: 7
Spin: 0 Spin: -3/2 Spin: 0 Spin: -1/2

Stable Stable

C14 C 15 C 16
Proton: 6 Proton: 6 Proton: 6
Neutron: 8 Neutron: 9 Neutron: 10
Spin: 0 Spin: 1/2 Spin: 0
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Carbon Nucleus

82 p2
Cc10 C1 CcC12 C 13
Proton: 6 Proton: 6 Proton: 6 Proton: 6
Neutron: 4 Neutron: 5 Neutron: 6 Neutron: 7
Spin: 0 Spin: -3/2 Spin: -1/2
Stable

%

N N

P~

> N
C14 C15 C 16
Proton: 6 Proton: 6 Proton: 6
Neutron: 8 Neutron: 9 Neutron: 10
Spin: 0 Spin: 1/2 Spin: 0

P
Ny
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Carbon Nucleus

82 p2
c10 C1 C12 C 13
Proton: 6 Proton: 6 Proton: 6 Proton: 6
Neutron: 4 Neutron: 5 Neutron: 6 Neutron: 7
Spin: -3/2 Spin: 0 Spin: -1/2

o P
N ag?”

>< 3

& < >
 >< >

> >

C14 Cc16
Proton: 6 Proton: 6
Neutron: 8 Neutron: 9 Ne_utron: 10
Spin: 0 Spin: 1/2 Spin: 0

==
N
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Nitrogen Nucleus

82 p3
N 12 N 13 N 14 N 15
Proton: 7 Proton: 7 Proton: 7 Proton: 7
Neutron: 5 Neutron: 6 Ne_utron: 7 Neutron: 8
Spin: 1 Spin: -1/2 Spin: 1 Spin: -1/2

Stable Stable

e
g LT

Proton: 7 Proton: 7
Neutron: 9
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Oxygen Nucleus

82 p4
015 O 16 o117 018
Proton: 8 Proton: 8 Proton: 8 Proton: 8
Neutron: 7 Neutron: 8 Neutron: 9 Neutron: 10
Spin: -1/2 Spin: 0 Spin: 5/2 Spin: 0
Stable Stable Stable

R
g R

019
Proton: 8
Neutron: 11
Spin: 5/2

=

Y &7
y &
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F18
Proton: 9
Neutron: 9
Spin: 1

Fluorine Nucleus
82 p5

F 18m
Proton: 9
Neutron: 9
Spin: 5

133

F19
Proton: 9
Neutron: 10

Spin: 1/2
Stable




Ne 20
Proton: 10
Neutron: 10

Spin: 0
Stable

Neon Nucleus
82 p6

Ne 21
Proton: 10
Neutron: 11
Spin: 3/2
Stable

134

Ne 22
Proton: 10
Neutron: 12
Spin: 0
Stable




Na 22
Proton: 11
Neutron: 11
Spin: 3

>

Na 24
Proton: 11
Neutron: 13
Spin: 4

Sodium Nucleus

S1

Na 22m
Proton: 11
Neutron: 11
Spin: 1

Proton: 11
Neutron: 13
Spin: 1

>

Na 23
Proton: 11
Neutron: 12

Spin: 3/2
Stable




Mg 24
Proton: 12
Neutron: 12
Spin: 0
Stable

Magnesium Nucleus
82

Mg 25
Proton: 12
Neutron: 13
Spin: 5/2
Stable

-

N
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Mg 26
Proton: 12
Neutron: 14
Spin: 0
Stable




Aluminium Nucleus

82 p1
Al 26 Al 26m Al 27
Proton: 13 Proton: 13 Proton: 13
Neutron: 13 Neutron: 13 Ne_utron: 14
Spin: 5 Spin: 0 Spin: 5/2

Stable

-

N

Al 28
Proton: 13
Neutron: 15
Spin: 3

>< < >< < 32

> > >
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Si 28
Proton: 14
Neutron: 14
Spin: 0
Stable

e
=

Si 31
Proton: 14
Neutron: 17
Spin: 3/2

Silicon Nucleus
82 p2
Si 29
Proton: 14
Neutron: 15

Spin: 1/2
Stable

=
-

Si 32
Proton: 14
Neutron: 18
Spin: 0
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Si 30
Proton: 14
Neutron: 16
Spin: 0
Stable




Silicon Nucleus

82 p2
Si 28 Si 29 Si 30
Proton: 14 Proton: 14 Proton: 14
Neutron: 14 Neutron: 15 Neutron: 16
Spin: 0 Spin: 1/2 Spin: 0
Stable Stable Stable

>, >
o U %

N

Si 31 Si 32
Proton: 14 Proton: 14
Neutron: 17 Neutron: 18
Spin: 3/2 Spin: 0

sy

<
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Phosphorus Nucleus

82 p3
P 31 P 32 P 33
Proton: 15 Proton: 15 Proton: 15
Neutron: 16 Neutron: 17 Neutron: 18
Spin: 1/2 Spin: 1 Spin: 1/2

Stable

<>

Ny

N

P 34 P 35
Proton: 15 Proton: 15
Neutron: 19 Neutron: 20

Spin: 1
Ny o”

=—
N
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Phosphorus Nucleus

82 p3
P 31 P 32 P 33
Proton: 15 Proton: 15 Proton: 15
Neutron: 16 Neutron: 17 Neutron: 18
Spin: 1/2 Spin: 1 Spin: 1/2

Stable

P 34 P 35
Proton: 15 Proton: 15

Neutron: 19 Neutron: 20
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S 32
Proton: 16
Neutron: 16

Sulfur Nucleus
82 p4

S 33
Proton: 16
Neutron: 17
Spin: 3/2
Stable
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S34
Proton: 16
Neutron: 18
Spin: 0
Stable




Sulfur Nucleus

82 p4
S 35 S 36
Proton: 16 Proton: 16
Neutron: 19 Neutron: 20
Spin: 3/2 Spin: 0
Stable
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Chlorine Nucleus

82 p5
Cl 35 Cl 36 Cl 37
Proton: 17 Proton: 17 Proton: 17
Neutron: 18 Neutron: 19 Neutron: 20
Spin:3/2 Spin:2 Spin:3/2
Stable Stable

<>
S S

T

>

\/ > >
~

Cl 38 Cl 38m
Proton: 17 Proton: 17
Neutron: 21 Neutron: 21

Spin:-2
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Argon Nucleus

82 p6
Ar 36 Ar 38 Ar 39
Proton: 18 Proton: 18 Proton: 18
Neutron: 18 Neutron: 20 Neutron: 21
Spin:0 Spin:0 Spin: -7/2
Stable Stable Half life: 269 years

> <>

O < =
. o P
e .%o”
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N

>< = —:ii

Ar 40

Proton: 18
Neutron: 22
Spin:0
Stable




Potassium Nucleus

S1
K37 K 38 K 39
Proton: 19 Proton: 19 Proton: 19
Neutron: 18 Neutron: 19 Neutron: 20
Spin:3/2 Spin:3 Spin:3/2
Half life: 1.226 s Half life: 7.636 min Stable

=
Ny

146



K 40
Proton: 19
Neutron: 21
Spin:-4

Potassium Nucleus
S1

K 40m
Proton: 19
Neutron: 21
Spin:0
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K 41
Proton: 19
Neutron: 22

Spin:3/2
Stable




Potassium Nucleus

S1

Proton: 19
Neutron: 20
Spin:3/2
Stable

K39

Neutron: 19

Proton: 19
Spin:3

K37

Proton: 19
Neutron: 18
Spin:3/2

K37
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Potassium Nucleus

S1
K 40 K 40m K 41
Proton: 19 Proton: 19 Proton: 19
Neutron: 21 Neutron: 21 Neutron: 22
Spin:-4 Spin:0 Spin:3/2

Stable

N

Ny

> >
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Calcium Nucleus

82
Ca 40

Ca 41

Ca 40

Proton: 20 Proton: 20

Proton: 20

Neutron: 20 Neutron: 21

Neutron: 20

Ca42

Proton: 20

Neutron: 22
Spin: 0

Stable
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i

f

Y
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Calcium Nucleus

82
Ca43 Ca 44 Ca45
Proton: 20 Proton: 20 Proton: 20
Neutron: 23 Neutron: 24 Neutron: 25
Spin:-7/2 Spin:0 Spin:-7/2
Stable Stable

555
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Calcium Nucleus

82

Ca 48
Proton: 20
Neutron: 28
Spin:0
Stable

Proton: 20
Neutron: 27
Spin:-7/2

Ca 47

Neutron: 26

Proton: 20
Spin:0

Ca 46
Stable
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Scandium Nucleus

Sc 44m2
Proton: 21
Neutron: 23
Spin: 6

s2d’
Sc 44m1
Proton: 21
Neutron: 23
Spin: -1

Sc 44
Proton: 21
Neutron: 23
Spin: 2
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Scandium Nucleus

s2d?

¢

Sc 45m
Proton: 21
Neutron: 24
Spin: 3/2

Sc 45

Proton: 21

Neutron: 24
154

Neutron: 23

Sc 44m3
Proton: 21
Spin: 0




Titanium Nucleus

Neutron: 26

Proton: 22
Spin: 0

Ti 48
Stable

Neutron: 25
Spin: -5/2

Proton: 22
Stable

s2(z2
Ti 47

Neutron: 24

Proton: 22
Spin: 0

Ti 46
Stable
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Titanium Nucleus

s2d2
Ti 49 Ti 50
Proton: 22 Proton: 22
Neutron: 27 Neutron: 28
Spin: -7/2 Spin: 0
Stable Stable
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Vanadium Nucleus

s2d3
Proton: 23
Neutron: 28

V51

Neutron: 27

Proton: 23
Spin: 6

V50
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Chromium Nucleus

Cr52
Proton: 24
Neutron: 28
Spin: 0
Stable

s'd°®
Proton: 24
Neutron: 27
Spin: -7/2

Cr 51

Cr50
Proton: 24
Neutron: 26
Spin: 0
Stable
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Chromium Nucleus

s'db
Cr53 Cr54
Proton: 24 Proton: 24
Neutron: 29 Neutron: 30
Spin: -3/2 Spin: 0
Stable Stable

o

<
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Manganese Nucleus

Neutron: 30
Spin: -5/2

Proton: 25
Stable

Mn 55

s2d°
Half life: 312.3 d

Mn 54
Neutron: 29

Proton: 25
Spin: 3

Half life: 3740000 years

Proton: 25
Neutron: 28
Spin: -7/2

Mn 53
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s2(s

Iron Nucleus
Fe 54m

Fe 55
Proton: 26
Neutron: 29
Spin: -3/2

Neutron: 28

Proton: 26
Spin: 10

Fe 54
Proton: 26
Neutron: 28
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Iron Nucleus

Fe 58
Proton: 26
Neutron: 32
Spin: 0
Stable

Neutron: 31
Spin: -1/2

Proton: 26
Stable

s2(ds
Fe 57

Fe 56
Proton: 26
Neutron: 30
Spin: 0
Stable
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Cobalt Nucleus

s2d”
Co 58m1

Co 58m2

Co 58

Proton 27

Proton 27

Proton 27

Neutron 31
Spin: 4

Neutron 31
Spin: 5

Neutron 31

Spin: 2
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Cobalt Nucleus

Neutron 33

Proton 27
Spin: 2

Co 60m

Neutron 33

s2d’
Spin: 5

Co 60
Proton 27

Proton 27
Neutron 32
Spin: -7/2

Co 59
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Nickel Nucleus

Neutron: 30

s'd?®
Ni 58
Proton: 28
Spin: 0
Stable

Neutron: 30

Proton: 28
Spin: 0

Ni 58
Stable
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Nickel Nucleus

Neutron: 33
Spin: -3/2

Proton: 28
Stable

Ni 61

Neutron: 32

s'd®
Spin: 0

Proton: 28

Ni 60
Stable

Ni 59
Proton 28
Neutron 31
Spin: -3/2
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Nickel Nucleus

s'd®
Ni 63

£
™
©
=

Ni 62

0
Y
>
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ie]
e
o

Proton: 28

Proton: 28

Tp]
MR
C

56
r-
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Z W

Neutron: 35
Spin: -1/2

Neutron: 34
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Nickel Nucleus

Ni 65m1
Proton: 28
Neutron: 37
Spin: -1/2

s'd?®
Neutron: 37

AN
Ay
0
|
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Ni 65
Proton: 28

Ni 64
Proton: 28
Neutron: 36
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Neutron 30

Cu 59
Proton 29
Spin: -3/2

Copper Nucleus
s1dro
Cu 59
Proton 29
Neutron 30
Spin: -3/2

Neutron 29

Cu 58
Proton 29
Spin: 1
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Copper Nucleus

Neutron 33

Proton 29
Spin:1

Cu 62

s d1o
Proton 29
Neutron 32
Spin:-3/2

Cu 61

Neutron 31

Proton 29
Spin:2

Cu 60
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Copper Nucleus

Cu 65
Proton 29
Neutron 36

s1dro
Cu 64
Proton 29
Neutron 35
Spin: 1

Neutron 34
Spin: -3/2

Proton 29
Stable

Cu 63
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Zinc Nucleus

Neutron 37
Spin: -5/2

Proton 30
Stable

Zn 67

s2d10

Zn 66
Proton 30
Neutron 36
Spin: 0
Stable

Zn 64
Proton 30
Neutron 34
Spin: 0

%

Stable
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Zinc Nucleus

s2d10
Zn 70
Proton 30
Neutron 40
Spin: 0
Stable

Zn 68
Proton 30
Neutron 38
Spin: 0
Stable
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Gallium Nucleus

SZ d10 p1

Proton 31
Neutron 40
Spin: -3/2
Stable

Ga71

Proton 31
Neutron 38
Spin: -3/2
Stable

Ga 69
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Germanium Nucleus

SZ d10 p2

Neutron 41
Spin: 9/2

Proton 32
Stable

Ge 73

Proton 32
Neutron 40
Spin: 0

Ge 72
Stable

Proton 32
Neutron 38
Spin: 0

Ge 70
Stable
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Germanium Nucleus

SZ d1O p2

Ge 73m2 Ge 74

Ge 73m1

Proton 32

Proton 32

Proton 32

Neutron 41 Neutron 42

Neutron 41

N
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£
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Arsenic Nucleus

82 d10 p3

As 75m
Proton: 33
Neutron: 42
Spin: 9/2

177

Proton: 33
Neutron: 42
Spin: -3/2

As 75




Arsenic Nucleus

SZ d10 p3
As 75 As 75m
Proton: 33 Proton: 33
Neutron: 42 Neutron: 42
Spin: -3/2 Spin: 9/2

Stable
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Se 74
Proton:34
Neutron:40
Spin: 0
Stable

Selenium Nucleus
SZ d10 p4

Se76
Proton:34
Neutron:42
Spin: 0
Stable
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Se 77
Proton:34
Neutron:43
Spin: -1/2
Stable




Selenium Nucleus

SZ d10 p4

Se 80
Proton:34
Neutron:46
Spin: 0
Stable

Se78
Proton:34
Neutron:44
Spin: 0
Stable

Se 77m
Proton:34
Neutron:43
Spin: 7/2
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Selenium Nucleus
82 d1O p4

Se 82
Proton:34
Neutron:48
Spin: 0
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Bromine Nucleus
32 d10 p5

Proton: 35
Neutron: 46
Spin: -3/2
Stable

Br 81

Br 79m
Proton: 35
Neutron: 44
Spin: 9/2

Neutron: 44
Spin: -3/2

Proton: 35
Stable

Br79
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Bromine Nucleus
SZ d10 p5

Br 81m
Proton: 35
Neutron: 46
Spin: 9/2
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Krypton Nucleus
82 d10 p6

Kr 84m
Proton: 36
Neutron: 48
Spin: 8

Proton: 36
Neutron: 48
Spin: 0

Kr 84
Stable

Neutron: 47
Spin: 9/2

Proton: 36
Stable

Kr 83
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Krypton Nucleus
SZ d10 p6

Kr 82
Proton: 36
Neutron: 46
Spin: 0
Stable

Kr 80
Proton: 36
Neutron: 44
Spin: 0
Stable

Kr 78
Proton: 36
Neutron: 42
Spin: 0
Stable
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Krypton Nucleus
82 d10 p6

Kr 86
Proton: 36

Neutron: 50
Spin: 0
Stable
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Rubidium Nucleus

S1

Rb 86m

Rb 86

Rb 85

Proton: 37 Proton: 37

Proton: 37

Neutron: 49

Spin: -6

Neutron: 49

Spin: -2

Neutron: 48
Spin: -5/2
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Rubidium Nucleus
S1

Rb 87
Proton: 37
Neutron:50
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Strontium Nucleus

SZ

Sr 86m1
Proton: 38
Neutron: 48
Spin:8

Sr 86
Proton: 38
Neutron: 48
Spin:0
Stable

Sr 84
Proton: 38
Neutron: 46
Spin:0
Stable
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Strontium Nucleus

SZ

Sr 88
Proton: 38
Neutron: 50
Spin:0
Stable

Sr87m1
Proton: 38
Neutron: 49
Spin: -1/2

Neutron: 49
Spin: 9/2

Proton: 38
Stable

Sr 87
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Yttrium Nucleus

Y 89m1
Proton: 39
Neutron: 50
Spin:9/2

Neutron: 50
Spin:-1/2

s2d"
Stable

Y 89
Proton: 39

Proton: 39
Neutron: 50
Spin:-1/2
Stable

Y 89
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Zirconium Nucleus

s2d2
Zr 90 Zr 90m1 Zr 90m2
Proton: 40 Proton: 40 Proton: 40
Neutron: 50 Neutron: 50 Neutron: 50
Spin:0 Spin:-5 Spin:8

Stable
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Zirconium Nucleus

s2d?
Zr 91 Zr 91m1 Zr 92
Proton: 40 Proton: 40 Proton: 40
Neutron: 51 Neutron: 51 Neutron: 52
Spin:5/2 Spin:21/2 Spin:0
Stable Stable
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Zirconium Nucleus
s2(z2

Zr 94
Proton: 40
Neutron: 54
Spin:0
Stable
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Niobium Nucleus

s'd4
Nb 93 Nb 93m1
Proton: 41 Proton: 41
Neutron: 52 Neutron: 52
Spin: 9/2 Spin: -1/2

Stable
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Molybdenum Nucleus

s'db
Mo 92 Mo 92m Mo 94
Proton: 42 Proton: 42 Proton: 42
Neutron: 50 Neutron: 50 Neutron: 52
Spin: 0 Spin: 8 Spin: 0
Stable Stable
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Mo 95
Proton: 42
Neutron: 53
Spin: 5/2
Stable

Molybdenum Nucleus

s'db
Mo 96 Mo 97
Proton: 42 Proton: 42
Neutron: 54 Neutron: 55
Spin: 0 Spin: 5/2
Stable Stable
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Mo 98
Proton: 42
Neutron: 56
Spin: 0
Stable

Molybdenum Nucleus

s'd®
Mo 99 Mo 99m1
Proton: 42 Proton: 42
Neutron: 57 Neutron: 57
Spin: 1/2 Spin: 5/2
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Molybdenum Nucleus
s'd®

Mo 99m2
Proton: 42

Neutron: 57
Spin: -11/2
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Technetium Nucleus

s2d°®
Tc 97 Tc 97m Tc 98
Proton: 43 Proton: 43 Proton: 43
Neutron: 54 Neutron: 54 Neutron: 55
Spin: 9/2 Spin: -1/2 Spin: 6
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Tc 98m
Proton: 43
Neutron: 55
Spin: -2

Technetium Nucleus
s2d°
Tc 99
Proton: 43

Neutron: 56
Spin: 9/2

201

Tc 99m
Proton: 43
Neutron: 56
Spin: -1/2




Ruthenium Nucleus

s'd?
Ru 96 Ru 98 Ru 99
Proton: 44 Proton: 44 Proton: 44
Neutron: 52 Neutron: 54 Neutron: 55
Spin: 0 Spin: 0 Spin: 5/2
Stable Stable Stable
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Ru 100
Proton: 44
Neutron: 56
Spin: 0
Stable

Ruthenium Nucleus

s'd?
Ru 101 Ru 101m
Proton: 44 Proton: 44
Neutron: 57 Neutron: 57
Spin: 5/2 Spin: -11/2
Stable
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Ru 102
Proton: 44
Neutron: 58
Spin: 0
Stable

Ruthenium Nucleus
s'd’

Ru 102
Proton: 44
Neutron: 58
Spin: 0
Stable
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Ru 103
Proton: 44
Neutron: 59
Spin: 3/2

Koo?




Ruthenium Nucleus
s'd’

Ru 104
Proton: 44
Neutron: 60
Spin: 0
Stable
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Rhodium Nucleus
s'dé

Rh 103
Proton: 45
Neutron: 58
Spin: -1/2
Stable
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Pd 102
Proton: 46
Neutron: 56
Spin: 0
Stable

Palladium Nucleus

dro
Pd 104 Pd 105
Proton: 46 Proton: 46
Neutron: 58 Neutron: 59
Spin: 0 Spin: 5/2
Stable Stable

207



Pd 106
Proton: 46
Neutron: 60
Spin: 0
Stable

Palladium Nucleus

dro
Pd 108 Pd 110
Proton: 46 Proton: 46
Neutron: 62 Neutron: 64
Spin: 0 Spin: 0
Stable Stable
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Silver Nucleus
S1 d10

Ag 107
Proton: 47
Neutron: 60
Spin: -1/2
Stable

209

Ag 109
Proton: 47
Neutron: 62
Spin: -1/2
Stable




Cd 106
Proton: 48
Neutron: 58
Spin: 0
Stable

Cadmium Nucleus

SZ d10
Cd 108 Cd 110
Proton: 48 Proton: 48
Neutron: 60 Neutron: 62
Spin: 0 Spin: 0
Stable Stable
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Cd 11
Proton: 48
Neutron: 63
Spin: 1/2
Stable

Cadmium Nucleus

SZ d10
Cd 112 Cd 114
Proton: 48 Proton: 48
Neutron: 64 Neutron: 66
Spin: 0 Spin: 0
Stable Stable
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Indium Nucleus
SZ d10 p1

In 113
Proton: 49
Neutron: 64
Spin: 9/2

In 115
Proton: 49
Neutron: 66
Spin: 9/2
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Sn 112
Proton: 50
Neutron: 62

Tin Nucleus
SZ d10 p2

Sn 113
Proton: 50
Neutron: 63
Spin:1/2

213

Sn 113m
Proton: 50
Neutron: 63
Spin:7/2




Sn 114
Proton: 50
Neutron: 64
Spin:0
Stable

Tin Nucleus
SZ d10 p2

214

Sn 114m
Proton: 50
Neutron: 64
Spin:-7




Sn 115
Proton: 50
Neutron: 65
Spin:1/2
Stable

Tin Nucleus
SZ d10 p2

Sn 115m1
Proton: 50
Neutron: 65
Spin:7/2
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Sn 115m2
Proton: 50
Neutron: 65
Spin:-11/2




Tin Nucleus
SZ d10 p2

Sn 116
Proton: 50
Neutron: 66
Spin:0
Stable
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Tin Nucleus

SZ d10 p2

Sn 117m2
Proton: 50

Sn 117m1

Sn 117

Proton: 50

Proton: 50

Neutron: 67
Spin:19/2

Neutron: 67
Spin:-11/2

Neutron: 67
Spin:1/2

217



Tin Nucleus
SZ d10 p2

Sn 118
Proton: 50
Neutron: 68

218



Tin Nucleus

SZ d10 p2
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Sn 120
Proton: 50
Neutron: 70

Tin Nucleus
SZ d10 p2

Sn 120m1
Proton: 50
Neutron: 70
Spin:-7
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Sn 120m2
Proton: 50
Neutron: 70
Spin:10




Sn 121
Proton: 50
Neutron: 71
Spin:3/2

Tin Nucleus
SZ d10 p2

Sn 121m1
Proton: 50
Neutron: 71
Spin:-11/2

221

Sn 121m2
Proton: 50
Neutron: 71
Spin:19/2




Tin Nucleus
SZ d10 p2

Sn 121m3
Proton: 50
Neutron: 71
Spin:-27/2
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Tin Nucleus
SZ d10 p2

Sn 122
Proton: 50
Neutron: 72
Spin:0
Stable
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Sn 123
Proton: 50
Neutron: 73
Spin:-11/2
Stable

Tin Nucleus

SZ d10 p2

Sn 123m1
Proton: 50
Neutron: 73
Spin:3/2
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Sn 123m2
Proton: 50
Neutron: 73
Spin:19/2




Tin Nucleus

SZ d10 p2

Sn 123m4
Proton: 50
Neutron: 73
Spin:-27/2

Sn 123m3
Proton: 50
Neutron: 73
Spin:23/2
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Sn 124
Proton: 50
Neutron: 74
Spin:0
Stable

Tin Nucleus
SZ d10 p2

Sn 124
Proton: 50
Neutron: 74
Spin:0
Stable
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Tin Nucleus

SZ d10 p2
Sn 124 Sn 124
Proton: 50 Proton: 50
Neutron: 74 Neutron: 74
Spin:0 Spin:0
Stable Stable
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Tin Nucleus

p2

SZ d10

Neutron: 74

Sn 124m3
Proton: 50
Spin:10

Neutron: 74

Proton: 50
Spin:-7

Sn 124m2

Neutron: 74

Proton: 50
Spin:-5

Sn 124m1
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Tin Nucleus

SZ d10 p2
Sn 125 Sn 125m
Proton: 50 Proton: 50
Neutron: 75 Neutron: 75
Spin:-11/2 Spin:3/2
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Sn 126
Proton: 50
Neutron: 76
Spin:0

Tin Nucleus
SZ d10 p2

Sn 126m1
Proton: 50
Neutron: 76
Spin:-7

230

Sn 126m?2
Proton: 50
Neutron: 76
Spin:10




Antimony Nucleus

SZ d10 p3
Sb 121 Sb 123
Proton: 51 Proton: 51
Neutron: 70 Neutron: 72
Spin:5/2 Spin:7/2
Stable Stable
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Tellurium Nucleus

SZ d10 p4
Te 120 Te 121 Te 122
Proton: 52 Proton: 52 Proton: 52
Neutron: 68 Neutron: 69 Neutron: 70
Spin:0 Spin:1/2

Stable
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Te 123
Proton: 52
Neutron: 71
Spin:1/2
Stable

Tellurium Nucleus

SZ d10 p4

Te 123m Te 124
Proton: 52 Proton: 52
Neutron: 71 Neutron: 72
Spin:-11/2 Spin:0

Stable
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Te 123
Proton: 52
Neutron: 71
Spin:1/2
Stable

Tellurium Nucleus
SZ d10 p4

Te 123m
Proton: 52
Neutron: 71
Spin:-11/2
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Te 124
Proton: 52
Neutron: 72
Spin:0
Stable




Te 125
Proton: 52
Neutron: 73
Spin:1/2
Stable

Tellurium Nucleus
SZ d10 p4

Te 125m
Proton: 52
Neutron: 73
Spin:-11/2
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Te 126
Proton: 52
Neutron: 74
Spin:0
Stable




Tellurium Nucleus
SZ d10 p4

Te 128
Proton: 52
Neutron: 76
Spin:0

Te 130
Proton: 52
Neutron: 78
Spin:0
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lodine Nucleus

SZ d10 p5
1 127

Proton: 53

Neutron: 74
Spin:5/2
Stable




Xe124
Proton: 54
Neutron: 70
Spin:0
Stable

Xenon Nucleus

SZ d10 p6

Xe126
Proton: 54
Neutron: 72
Spin:0
Stable

238

Xe128
Proton: 54
Neutron: 74
Spin:0
Stable




Xenon Nucleus

p6
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Xe129
Proton: 54
Neutron: 75
Spin:1/2
Stable

Xenon Nucleus
SZ d10 p6
Xe129m
Proton: 54

Neutron: 75
Spin:-11/2

240

Xe130
Proton: 54
Neutron: 76
Spin:0
Stable




Xe131
Proton: 54
Neutron: 77
Spin:3/2
Stable

Xenon Nucleus
SZ d10 p6
Xe131m
Proton: 54

Neutron: 77
Spin:-11/2

241

Xe132
Proton: 54
Neutron: 78
Spin:0
Stable




Xenon Nucleus

SZ d10 p6

Xe132m
Proton: 54
Neutron: 78
Spin:10

Proton: 54
Neutron: 78
Spin:0

Xe132
Stable

242



Xe132
Proton: 54
Neutron: 78
Spin:0
Stable

Xenon Nucleus
SZ d10 p6
Xe132m
Proton: 54

Neutron: 78
Spin:10

243

Xe134
Proton: 54
Neutron: 80
Spin:0
Stable




Xenon Nucleus

Xe134m?2
Proton: 54
Neutron: 80
Spin:10

SZ d10 p6
Xe134m2
Proton: 54
Neutron: 80
Spin:10

Xe134m1
Proton: 54
Neutron: 80
Spin:-7
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Xenon Nucleus

p6

SZ d10
Xe136

Xe136
Proton: 54
Neutron: 82

Proton: 54
Neutron: 82

Neutron: 82

Proton: 54
Spin:0

Xe136
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Caesium Nucleus

R
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Neutron: 79

Proton: 55
Spin: 4

Cs 134

=
N

T

o

=

==
==

Neutron: 78
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Barium Nucleus
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Barium Nucleus
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Lanthanum Nucleus

s2(d"

La139

Proton: 57

Neutron: 82
Spin:7/2
Stable

f

256



Cerium Nucleus

s?f'd

o)

o2 o
£ %%oi
3nm1

O =
=5 C
o 205

o)

0 ~

=
BEfowo
o203l
ooZnwm

257



Cerium Nucleus

s?f'd

.
g

00 ©
g0 \ ¥
B35
1..nw.w.n
oozwm oon
o
0 ©
0 e
B clow
O = e
o2 032l
oo Zunwm

258



Cerium Nucleus
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Praseodymium Nucleus
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Praseodymium Nucleus
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Neodymium Nucleus
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Dysprosium Nucleus
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Dysprosium Nucleus
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Erbium Nucleus
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Ytterbium Nucleus
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Ytterbium Nucleus
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Hafnium Nucleus
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Hafnium Nucleus
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Hafnium Nucleus

32f4 d10 d2

Hf 179m2
Proton: 72
Neutron: 107
Spin:-25/2

302



Hafnium Nucleus
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Tantalum Nucleus
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Tantalum Nucleus
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Tantalum Nucleus
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Tantalum Nucleus
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Tungsten Nucleus
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Tungsten Nucleus
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Tungsten Nucleus
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Tungsten Nucleus
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Rhenium Nucleus
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Osmium Nucleus
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Iridium Nucleus
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Platinum Nucleus

S’ f4 d10 d9

Pt 196
Proton: 78
Neutron: 118
Spin:0
Stable

Neutron: 117
Spin:-1/2

Proton: 78
Stable

Pt 195




Platinum Nucleus

S’ f4 d10 d9

Pt 198

Proton: 78

Neutron: 120

Spin:0

Stable

<
AN
™




Gold Nucleus

s’ f4 d10 d10

Au 197

Proton: 79

Neutron: 118
Spin:3/2
Stable

R
g

< N
<= >
< =
[

3

325




Mercury Nucleus

s2f4d1od1o
Hg 196 Hg 198
Proton: 80 Proton: 80
Neutron: 116 Neutron: 118
Spin:0 Spin:0

Stable Stable




Mercury Nucleus

32f4 d10 d10

Hg 199m
Proton: 80
Neutron: 119
Spin:13/2

Neutron: 119
Spin:-1/2

Proton: 80
Stable

Hg 199




Mercury Nucleus

32f4 d10 d10

Neutron: 121
Spin:-3/2

Hg 201
Proton: 80
Stable

Hg 200
Proton: 80
Neutron: 120
Spin:0
Stable




Mercury Nucleus

32f4 d10 d10

Hg 202
Proton: 80
Neutron: 122
Spin:0
Stable

Neutron: 121
Spin:13/2

Hg 201m
Proton: 80




Mercury Nucleus

32f4 d10 d10

Hg 206

Hg 204

Proton: 80

Proton: 80

Neutron: 126

Spin:0

Neutron: 124

Spin:0

Stable

=

=
==

A
)
@

2O

T

e

e
Q




Thallium Nucleus
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Bismuth Nucleus
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Radon Nucleus
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Francium Nucleus
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Darmstadtium Nucleus
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Ununquadium Nucleus
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Ununoctium Nucleus
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Nuclear Decay
31S B+ decay 31P

S 31 P 31
Proton: 16 Proton: 15
31 31 +
Neutron: 15 16 S_)ISP +e + v, Neutron: 16
Spin: 0 Spin: 1/2
Stable
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41Ca Electron Capture Decay 41K

Ca 41 K 41
Proton: 20 41 - 41 Proton: 19
Neutron: 21 20 Ca+e _)19K + V. Neutron: 22
Spin:-7/2 Spin:3/2
Stable

=
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41Ca Electron Capture Decay 41K

Ca 41 K 41
Proton: 20 41 - 41 Proton: 19
Neutron: 21 20 Ca+te _)19K + Ve Neutron: 22
Spin:-7/2 Spin:3/2
Stable

O
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45Ca 3- decay 45 Sc

Sc 45
Proton: 21
Neutron: 24

Ca—3Sc+e +v,

45
20

Proton: 20
Neutron: 25
Spin:-7/2

Ca 45
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48Ca B-B- decay 48Ti

Ca 48 Ti 48

Proton: 20 Proton: 22
Neutron: 28 48 48 e - — Neutron: 26
Stable Stable
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59Cu B+ decay 59Ni

1
SRR
c
58
D -—
0B %m.
— e
Z0Zw0n

Ni+e" +v,

59
28

Cu—

59
29

Proton 29
Neutron 30
Spin: -3/2
Half life: 81.5s

Cu 59
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959Ni 3+ decay 59Co

Proton 27
Neutron 32
Spin: -7/2

Co 59

Co+e” +v,

59
27

Ni—

59
28

Ni 59
Proton 28
Neutron 31
Spin: -3/2
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Neutron: 64

In 113
Proton: 49
Spin: 9/2
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121Sn - decay 121Sb

Sn 121 Sb 121
Proton: 50 121¢, 12164 o 4 3 Proton: 51
Neutron: 71 9 51 ¢ Neutron: 70
Spin:3/2 Spin:5/2
Stable
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123Sn 3- decay 123Sb

Sn 123 Sb 123
Proton: 50 Proton: 51
Neutron: 73 123¢,, 312304 4 o™ 4 3 Neutron: 72
Spin-1172 % 51 Ve spini7i2
Stable Stable
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136Xe B-B- decay 136Ba

Ba136
Proton: 56
Neutron: 80
Spin:0
Stable

Xe136
Proton: 54
Neutron: 82
Spin:0
Stable

V)

Xe—'Ba+2e” +2v

136
54
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175 Hf B+ decay 175 Lu
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180Ta Electron Capture Decay 180Hf

Hf 180

Ta 180
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238U [3-B- decay 238Pu
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Nickel-58 copper-63 nuclear transmutation

Ni 58
Proton: 28
Neutron: 30

Step 1 Cu63

Proton 29
. _ Neutron 34
p+N|58_CU59 Spin: -3/2
Stable

Cud9->Nid9

Step 2
p+Ni59=Cu60
Cu60->Ni60

Step 3
p+Ni60=Cu61
Cu61->Ni61

Step 4
p+Ni61=Cu62
Cu62->Ni62

Step 5
p+Ni62=Cu63
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Nickel copper nuclear transmutation

+Ni58=Cub9
Step 1.1 p+Ni58=C
Ni 58 Cu 59
Proton: 28 Proton 29
Neutron: 30 Neutron 30
Spin: 0 Spin: -3/2
Most Stable Half life: 81.5s

o
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Nickel copper nuclear transmutation

+
Step 1.2 59Cu B+ decay 59Ni
Cub59->Ni59
Cu 59 Ni 59
Proton 29 Proton 28
Neutron 30 Neutron 31
Spin: -3/2 Spin: -3/2
Half life: 81.5s
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Nickel copper nuclear transmutation

+Ni59=Cu60
Step 2.1 P
Ni 59 Cu 60
Proton 28 Proton 29
Neutron 31 Neutron 31
Spin: -3/2 Spin:2

Half life:

°° >
Ny Ny, o

= >
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Nickel copper nuclear transmutation
60Cu 3+ decay 60Ni

Step 2.2
Cu60->Ni60
Cu 60 Ni 60
Proton 29 Proton: 28
Neutron 31 geytr%n: 32
Spin:2 pin:
Half life: Stable
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Nickel copper nuclear transmutation

Step 3.1 p+Ni60=Cub61
Ni 60 Cu 61
Proton: 28 Proton 29
Neutron: 32 Neutron 32
Spin: 0 Spin:-3/2
Stable

P
&
N
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Nickel copper nuclear transmutation
59Cu B+ decay to 59Ni

Step 3.2 _
Cu61->Ni61
Cu 61 Ni 61
Proton 29 Proton: 28
Neutron 32 Neutron: 33
Spin:-3/2 Spin: -3/2

Stable
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Nickel copper nuclear transmutation

p+Ni61=Cu62
Step 4.1
i Cu 62
g:ciln- 28 Proton 29
Neutron: 33 Neutron 33
Spin: -3/2 Spin:1
Stable

¢
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Nickel copper nuclear transmutation

Step 4.2 62Cu B+ decay to 59Ni

Cub2->Ni62
Cu 62 Ni 62
Proton 29 Proton: 28
Neutron 33 Neutron: 34
Spin:1 Spin: 0

Stable
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Nickel copper nuclear transmutation

+ =
Step 5 p+Ni62=Cu63
Ni 62 Cu 63
Proton: 28 Proton 29
Neutron: 34 Neutron 34
Spin: 0 Spin: -3/2
Stable Stable

¢

405



Atom Cubic Structure




N-7

Diamond carbon atom C-6

Ne-10

Graphite carbon atom C-6

F-9

0-8
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Al-13

Mg-12

S-16

Na-11

P-15

Si-14
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Ar-18

Cl-17

Ca-20

K-19

409



Ti-22

Cr-24

Sc-21

V-23

410



Fe-26

Mn-25

Ni-28

Co-27
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Zn-30

Cu-29

Ge-32

Ga-31
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Se-34

Kr-36

As-33

Br-35
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Cd-48

Ag-47

Xe-54
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Fr-87
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Ra-88
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Ac-89

417



Th-90
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Pa-91
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U-92
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Molecule Cubic Structure

Hydrogen molecule H2

Helium atom electron configuration

€0

Hydrogen molecule formation

P
o N
W = -

.
N
Hydrogen molecule electron configuration
.
¥
.
N

Helium atom and hydrogen molecule have the same electron configuration
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Neon like molecule

Neon atom

2

o

Fluoride atom Hydrogen atom Hydrogen fluoride molecule

+
I

>

o

4
i/

Oxygen atom Water molecule

X

0”0

Nitrogen atom Ammonia molecule

Carbon atom

"’ @ G
% 9%

Methane molecule
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Argon like molecule

Silicon atom Silane molecule

Sulfur atom Hydrogen sulfide molecule

e O O

H2S

v N S

Sulfur atom Hydrogen chloride molecule
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HCL
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Molecule Cubic Structure

Sodium atom Fluoride atom Sodium fluoride molecule

SEE

Magnesium atom  Oxygen atom Magnesium oxide molecule

b - -

S
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e g

SRS
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Sodium atom Oxygen atom Sodium hydroxide molecule
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Molecule Cubic Structure

Oxygen atom

N

0]

X

Oxygen molecule
=0

S o
e
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Oxygen atom
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Ozone molecule
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Oxygen atom
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Molecule Cubic Structure

Carbon dioxide molecule Carbonic acid

S>>

<>
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Molecule Cubic Structure
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Molecule Cubic Structure

Silicon atom Silicon dioxide molecule

~
-\

(0]

N O

428



Molecule Cubic Structure

Sodium atom Chlorine atom Sodium chloride molecule
Na + Cl =
N O
Magnesium atom Sulfur atom Magnesium sulfide molecule

v R

429



Molecule Cubic Structure

Sulfur atom Sulfur dioxide molecule

Sulfur atom Sulfur trioxide molecule

Water molecule Sulfuric acid molecule H2SO04

=
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Molecule Cubic Structure

Calcium atom Calcium oxide molecule

i

Potassium atom Potassium hydroxide molecule
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Molecule Cubic Structure

Beryllium sulfite molecule

432



Molecule Cubic Structure

Calcium sulfite molecule
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Molecule Cubic Structure

Calcium sulfite molecule

Potassium atom
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Molecule Cubic Structure
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Sulfurous acid




Molecule Cubic Structure

Calcium sulfate
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Sulfuric acid




Molecule Cubic Structure

Iron atom Oxygen atom Iron(Il) oxide

L SRS %’Eﬁ
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Molecule Cubic Structure
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Molecule Cubic Structure

Water molecule
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Nuclide structure conclusion

In this book, we have listed more than 500 nuclear structure diagrams, including all the stable

nuclides and call the 118 elements.

This is a summary of the nuclear structure in this book:

10.

11.

12.

Neutrons and protons act as unit cube to form cubic nucleus.

Inside the nucleus, the proton can be only located on the nucleus surface.

Inside the nucleus, most neutrons form the kernel of the nucleus, which is called the
kernel neutron. Some neutrons may be located on the nucleus surface, which is called the
surface neutron.

Inside the nucleus, the spin of the neutron and proton has only two options, up or down.
The nucleus has a layered structure, the layer perpendicular to their spin direction.

Inside the nucleus, when the number of the kernel neutron is greater than 18 and the
center cubic unit of the nucleus is empty, then the layer with the empty cube unit is called
hollow layer, and all the other layers are called solid layers.

From the first to the third element period, the proton is located only at the top and
bottom of the nucleus. From the fourth period, the proton starts to distribute on the four
side of the cube nucleus (front and back, left and right)

At the top or bottom of the nucleus, except one center proton, all the protons have the
same spin direction; the spin of the center proton can be either up or down.

Except the center proton, the spin of top layer proton is always contrary to the spin of
bottom layer proton.

On the four side of the nucleus (not include the top and bottom), all protons have the
same spin direction

Inside the nucleus, on the hollow layer, except of innermost or outermost neutron, all the
neutrons have the same spin direction, the spin of the innermost or outermost neutrons
can be either up or down.

Inside the nuclide, on the solid layer, except the one center nucleon, all other neutrons
have the same spin direction; the spin of the center nucleon can be either up or down.
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The electron point model

The electron has four basic parameters, which are: one unit negative electric charge -
e, half spin n , electron self energy m,c?, and also electron magnetic moment 4 .
2

The simplest electromagnetic model of the electron is shown below:

= e 1.
E=———Ff 1
4re, r? @)
= u 1l . ~
H =—--"——(r2cos@d + dsin &) )
Az r

Where the electron’s electric field is the point charge field, the electron’s magnetic
field is the magnetic dipole field, « is the electron magnetic moment.

Based on the above two equation, we can see that the electric field has a spherical

distribution, but the magnetic field does not have a spherical distribution.

In this model when r — 0, both electric field strength and magnetic field strength

become infinity, at the point r =0, it has the singularity problem.

Electron’s electric point charge field

As we know, the electron has one unit electric charge and its own intrinsic electric
field. The simplest model for the electron’s electric field is the point charge model;
electric charge only at the electron center r = 0. Based on the point charge model, the
electron’s electric field equation is shown below:

eiA

E=-— - F (3)

Argy 1

Where e is the electric charge unit.
As we can see in the above equation, the electric field strength E becomes infinity

when r — 0, electric field has a singularity when r =0.
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We can find out that the electric field in the electron’s point charge model has a

spherical symmetry. The electric energy density is:

1
u, =§8oE2 (4)
Thus we can get the electron’s electric field energy density as follows:
e? 1
u, = — 5
° 3R2rtg, rt ©)
Let us calculate the electric field energy outside the sphere of radius r, which is:
- e° 1
U, =| ———dv 6
° J.f 272, r* ©
U =j°°ii47zr2dr @)
© o 2rte, 1t
e’ =1
U, = —dr 8
° 8rg, If r’ ®)
e’ =1
U,=- d= 9
° 8re, If r ®©)
Thus, outside the sphere of radius r, the total electric energy is:
2
U,=—2 (10)
8re,r
When r -0
Then U, »>

From the above the electron’s total electric field energy based on the point charge
model becomes infinity.

Electron’s magnetic dipole field
The electron has the magnetic dipole moment, the electron act like a small magnet;
the simplest model for the electron’s magnetic field is the magnetic dipole field model

For the magnetic dipole field, the equation is as follows:
H =—ii3(|¢2cose+ésin o) (11)
A r

Where 4 is the electron magnetic moment, H is the electron’s magnetic field

strength.
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Based on the above equation, when r — 0, the magnetic field strength becomes
infinity, the point r =0 has magnetic singularity.

The divergence of magnetic field in spherical reference is as follows:

_ oH
V. =i2£(r2Hr)+ l i(Sihﬂ‘|5,)+ 1 . (12)
r2 or rsin@ oo rsin@ og
Where
u 1l
H, =--——2cos6d (13)
Arr v
H =—* Lo (14)
0 4z rd
V-H =-+-"-2cos§-+——2cos@ (15)
4 v Ar v
V-H=0 (16)

Thus we can see that the magnetic charge density is always kept at zero; so the total
magnetic charge of the electron is also zero based on the magnetic dipole field model.
As we know, the magnetic field energy density is:

Uy =2 H’ )

The magnetic field energy base on the magnetic dipole field model is:

1 w1

== ——— = (4cos® @ +sin’ @ 18

m 2/’10 1677.'2 r6 ( ) ( )
1 poo 1 2

=—u, ———(0+3cos" @ 19

m 2:”0 1672'2 r5( ) ( )

Let us calculate the electron’s magnetic field energy outside the sphere of radius r,

which is as follows:

= ’;’2253 | %6(1+ 3cos? H)dv (20)

= ’;122:3 fj:rie(H 3cos? §)2zr 2drsin 6O (11)
= q;’: .[rwr%dr.[:(ljt 3cos? O)sin o (12)
U - “;‘[‘0 jf%dr (13)
T 2
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This is the electron’s magnetic energy outside the sphere of radius r.
Thus, when r =0

U, >o (15)
The total magnetic field energy becoming infinity is based on the magnetic dipole
field model.
Similar to the electron’s point charge model, the magnetic dipole model of the

electron’s magnetic fields also has the singularity problem.

The electron’s electromagnetic field energy
The electron’s electric field energy outside sphere of radius r based on the point

charge model is as follows:

e2

U

= 16
° Brg,r (16)

The electron’s magnetic field energy outside sphere of radius r based on the dipole

field model is:
2
Hop” 1
U, =t o 17
" 127 r® 10
So the electromagnetic field energy outside sphere of radius r is as follows:
U=U,+U, (18)
Where:
2 2
u(r) __ & Hml (19)

8re,r 127 r°

From the above, when r — 0, then the total electromagnetic field energy of the
electron becomes infinity.
Let us calculate the radius r in which the electromagnetic field energy equates to

electron’s self energy
U(r) =m,c? (20)
Thus

2 2
€ LHH %z m,c? (21)
8me,r 127 r

o My 1
2r 12am.c? r? (22)
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2

Where r, = is the electron’s classical radius.

4rg,m c?

The electron magnetic moment is as follows:

H= oy (23)
eh

o 24
Hg om, (24)

jo =—1.00115965218111

Thus
2

r_0+Mi -1 (25)

2r 12mmc’rd

r . eh ., M 1
2r e 2me) 12am.c’ r® (20)
.., eh 1 1
42 -1 27
2r (2J.) 192m? gyt r® @)
o 202 Ths
2r 3ot (Zr) (28)
We can get the solution as:
%o+ 0.0424234 (29)
2r
r ~11.7859r, (30)

This is the radius value in which the electromagnetic field energy outside of sphere of

radius r is equal to electron’s self energy.

The electron’s electromagnetic field angular momentum

The electron not only has self-energy, it also has electron spin, which is the electron
intrinsic angular momentum. What is the origin of the electron spin? As the
electromagnetic field can carry angular momentum, is it possible that the electron’s
electromagnetic field carry angular momentum? Furthermore, is it possible that the
electron spin has an electromagnetic origin?

The electromagnetic field angular momentum density is defined as:

g:cizrx(éxﬁ) (31)
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Based on the point model of electron’s electromagnetic field:
e 1.
r

4re, r?

Eo_

H= _ﬁ%(F20059+ésin o)
Az r

Let us calculate its electromagnetic angular momentum density:

:le luyr, .
¢ dre, 1 dn o
Thus
= ey 1 -
£ = T 167z g r'
eﬂo# 1
= —cosd
J 1672
epop 1
=—"—-—:1sind
‘: 167° r*

(32)

(33)

(34)

(35)

(36)

37)

(38)

Due to the symmetry of the p direction, the total p direction component of angular

momentum becomes zero.

The z component of angular momentum is as follows:

L =J Cho1t 1sm<9dv
67°r*

. 'u°’tzlism O2ar*drsinado
1677 r

L, = e”O”J‘—drsm ao

The total angular momentum outside the sphere of radius r is as follows:

L, = Sttt midr

P16 I or?
— eﬂoﬂj‘ d
_ &t
to16r
When r -0
Then
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(42)

(43)
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L, >

The angular momentum of the electron’s electromagnetic field becomes infinity.

Let us calculate the radius r in which the outside sphere of radius r, the

electromagnetic field angular momentum equals to electron spin value, which is:

LZ — e:uO/u
16r
Lot
2
Then we have
r— el
8h
We know the Bohr magnetic moment is:
_eh
Hg 2m,

And the electron magnetic moment value is:
M= JoHeg
e
H=]e om,
Then

el .
r=—=>
8# Je/uB
r= eﬂ je _Eh
8n " 2m,
e’ s
16m,

r:je

e2

r=j,
Furthermore, the classical electron radius is:
r, = ¢
* 4ze,m, c?
Thus

_ j.e’
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16m, g,c?

4* Azg,m,c’

(45)

(46)

(47)

(48)

(49)

(50)

(51)

(52)

(83)

(54)

(55)

(56)

(57)



. T
r=1Je Zro (58)

r ~0.7859r, (59)

This is the radius in which the electromagnetic field angular momentum outside the

sphere of radius r is equal to electron spin.
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Electron electromagnetic model

As we know, for the electron point model, there are singularity problems. In order to avoid the
singularity problem, let us assume that the electron electromagnetic model is as follows:

e 1

E—_ = exn(—2
drg, r? z Xl )r

H = 3ga 1 exp(——){r20039+93|n 9}+ﬁianp(——)r0039
Aru, r? Az

Where e is electron’s electric charge unit, z, is the electron magnetic moment.

g is the magnetic charge unit defined as:

h
g=—
€

Electron Electric charge

Since we know the electric charge density:

Then we have

- oE
VE- LR ) (sindE,)
reor ne oo rsind oe
E, = iexp(——)
drg, 1°
10,, 10,, e 1 a
S (r*E,) =~ —(r ~exp(-e
r? ar( ) r? 6r( drg, 1? P( r )
l10,, e
——(r°e,)=- -
r.2 ar( r) 2 ar( p( ))
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10,, e 1 a . a
——(r'e,)=- —exp(——=)—=
re or o) Are, r? P( r )r2
10,, e a, a,
- —_— —exp(——
rZ ar r) 472_50 r4 p( r)
_ oE
V-E= 12£(r2 ) 1 i(sin6E9)+ 1 ¢
reor rsin@ o6 rsind oe
= e a
V-E=- —exp(——
Are, r P( r

Thus we get the electron’s electric charge density distribution as:

== e exp(- )
Pe = an r

X coordinate is the radius with a, as the distance unit

Y coordinate is the electric charge density with e as the electric charge unit.

05 10 ; 20
~005 -

~010 -

~015 -

~025 |

—030 |

The electric charge within the sphere of radius r is as follows:

re a, a,
Q=] EFexp(—T)4ﬂr2dr
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Q.(r) = e[ Zzexp(- 22)dr
Or r
Q.(r) =e exp(-2)d %
0 ror
Q.(r) = e[ d[exp(-"*)]
r
Qu(1) = —eexp(-22);
Q. (1) = —eexp(-=

O _ (-
e r

X coordinate is the radius with a, as the distance unit

Y coordinate is the electric charge density with e as the electric charge unit.

~005

~010
015 |
02
0%

~030 -

~035
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-02

—04 -

-08 -

When r - «©
Q. (o) = e

The electron as a whole has one unit negative electric charge.

Electron Magnetic Charge

Given the magnetic charge density is:

v.H=m
Ho
5 oH
v'H:izi re r)+ H,)+ 1 5
reor ne oo rsind oe

Then the electron magnetic charge is as the following

Q, (r,0) = erpm 27 sin &dor2dr

Pm :/uov' H
Q. (r,0) = ,uo 986’ )27 sin &d or *dr
H, = 3ga 1 exp(——)sm9
Ary, r®
Q. (r,0) = ,uOJ. J' 0 —(Sinf— 3ga 1 exp(——)sm 0)2zsin & or*dr

rsmH 06 Aru, r’
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r3ga 1 a 00 .
Q, (r,0) = Z”ﬂojo ﬁr—zexp(—?)drjO £(3|n2 0)do

Q. (r,0) = Zywoj'rﬁizexp(—i)dr sin% @
1, T r

0 4,

_ 39 o @ a
Qu (r.0) = 2711, ——sin HjOr—zexp(—?)dr

T

_ 39 2" a,  a
Qn(r,0) =271, o —sin HL exp(--)d =

Ty

_ 39 22 r a, , a
Q. (r,0) =-2mu, 2 sin HL exp(—F)d A

Ty

39

Ty

Q, (r,0) = =27, 2 exp(—%)sin2 0

Q, (r,0)= —"%]exp(—%)sin2 2]

The above equation is the magnetic charge distribution equation inside the electron.
When

We get electron magnetic charge of northern hemisphere as:

3

Iz- —
Qm (OO’E) - 2

The electron northern hemisphere has a magnetic charge of 3/2¢g

When

r->ognd =7
We get

Qp (0, 7)=0

The electron as whole has zero magnetic charge.

The electron’s electromagnetic field angular momentum

The electromagnetic field angular momentum density is defined as:
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Below is the electromagnetic angular momentum:

E:J.Cizfx(lgxlrl)dv

Using the electron electromagnetic field equation, we can get the following:

X ! 3ga 1

ExH=- —exp(——)sin 0
47zgor2 r° 4nu, p( ) ¢
1 - - h 3a 1
—ExH =————exp(——)sin &
c? Az 4x r° p( ) ?
1 == h 3a 1
—rx(ExH)=————exp(——)sin 86
c’ ( ) 4z 4z rt p( )
EZJ‘%FX(EXH)C‘V
5 C
L=Lz
[=Fx(ExH), ___3_ai4 xp(——a)sm20
o A7 47rr

L, —SIlg—ai xp(——)sm v

dv = 2ar’drsinadé
—BIlEi p(——)drsm o

L, _SJ'——ex (——)d—sm ao

|_Z = 3£J.L£exp(_§)d E
374r 4 r r
- J‘Lexp(—ﬁ)d 2a
var r r
Lot
4
Lt
2
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Based on our electron model, the electron always has half spin, the electron spin has an

electromagnetic origin and the electron spin is the electromagnetic field angular moment.

Electron’s magnetic moment

The potential energy of the electron magnetic moment in a z direction magnetic field is as

follows:

U, =-pou,H

The potential energy of the electron magnetic moment in a negative z direction magnetic field is

as follows:

U_ =pu,H
Thus we have

AU =U, -U_
AU =-2uu,H
As we also know:
1 2

U, =2 (H, +H)"dv
U =1yj(H —H)2dv
- 2 0 z

AU =U, -U_

1
U, -U =§yoj 4H ,Hdv

+ —

U, -U_ =2u,H[ H,dv
—2ppH = 2p,H [ H v

U, =—J. H,dv
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Thus we can get the electron magnetic moment as

ii= —j Hdv

H = fjjo risexp(—%){fz c0s 0 + Osin G} + ?Z:: %aexp(—%)fcos@
p=—p,z

U, = —I H,dv

As we know

(F2cos@ + Osin @), = 2cos? 6 —sin? O

When
J.O” (2cos? @ —sin? B)sinad@ =0

Then

3u, 1 a, .
=— ¢ —_aexp(——)rcos&dv
H -[47r r p( r)
31 a. .
=— ——aexp(——)rcos&dv
pe ==t —raep(=)
dv = 2zr?drsinadé
U, = —yeji%aexp(—g) cos® @2ar?drsinadé
A r r
U, :—yejéizaexp(—g)dr cos® @sin o
2r r
u, = yejéexp(—i)d 2 cos? Osin 6
2 rr
o oz 3 a,,a .
= Zexp(-—)d —cos? #sin 46
o= e, [ S exp(=)d
= Zexp(——)d —cos’® sin d o
o= e, [ Sexp(=)d
U, = ,uejo’rgcosz Gsin ado
Thus

H, = He
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Electron’s Electric field energy

The electric field energy density is as follows:

1 e’ 1 2a,,
U, ==¢g,——— | —exp(===)4ar’dr
© 27 (4ns,)? IO o o)

2 r
e _Loe I —12 exp(——za)dr
2 (4rey)r r
e? r 2a, 1
U,=- exp(——)d =
° 8rg, IO P r ) r
e’ 2a,  2a
U, =- exp(—22yd 22
° 8rg,2a -[0 P r) r

2

e r 2a 2a
u = exp(——)d (——
¢ 167zgoa-|.0 P r )l r )

eZ

167e,a

U.(r)= exp(—2—f>

X coordinate is the radius with a as the distance unit

2
Y coordinate is the electric energy with

as the energy unit.
7Eya

eZ

U.(r)=
(") 167¢,a

2a
exp(-=—")
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08

06

04

02

When

I —> o

We can get electron’s total electric field energy as

eZ

U, ()=
(%) 167¢,a

Think of the electron as a capacitor C, thus we have
2
e
U, (0)=—
() =22
From the above, we get the electron capacitor as

C =8rn¢g,a

Electron’s magnetic field energy

The magnetic field energy density is:
1

U, :EILIOH ?
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3ga 1
Aru, r?
h

m.ca

b

exp(——){r20059+6’sm +—= Sp, 1 aexp(—%)fcos@
4z r*

ao = ae =
My = Jo Mg
j. = —1.00115965218111

eh

:UB_%

3ua_ ga g ha
4r  Amu, ° mc

3ga 1 3ga . an 1

H= exp(—E){r2cose+Hsm g} + je——exp(——)rcose
Ary, r® r Aru, " mecr’

ool exp(—i){r20030+03|n0+1 —lrcose}
Ary, r® r mc r

o9l exp(—i){rcose[2+ je——]+¢9$|n o}
Ay, 1° r

- 3ga 1 a

H= —-exp(-—){fcosO[2 + je——]+05|n 6}
Aru, r’ r

- 3ga 1 a

H = —exp(-—){fcosf[2 + j.« —]+6’5|n o}
Arp, r® r

The electron’s magnetic field energy is as the following

um=j3ﬂ0H2dv

A =290 % exp(- 2)(Foos 02+ . 22 + Gsin o}
Aru, re
H? = (393) (__){(2 ' ——) cos? @ +sin? 6}
A, me T

dv =2zr’drsin o

U :J‘ lILJOH 2dV
:% 393 —exp(——)[(z i —Z%)Z cos? @ +sin? ]2ar *dr sin 4@
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U=1,%y jisexp(—z—a)dr[(u o M 1y2 002 9 4 sin? o]sin ado
2 4 r r mc r
_% 39"" —exp(——)2ndr[(2 —hi)zcos29+sin29)]sin9de
mcr
2
U=__9 ja ex (——)d [(z '— ) cos? 0 +sin’ 0)]sin 16
167u,a’ r
ah  oh & _ 2%
mca mca, a a

2

2
U=- 39 J'a exp(——)d [(2+ a’ ) cos® 6 +sin? #)]sinad o
167u,a r

2 2
U, =- 99 IIa_zexp(_ﬁ)di[(hjeazﬂi)zcosz9+sin26)]sin6b|9
167 a© 0 r rr ar

u -9 j [/ X exp(-20dx{(2 + . —x) cos? 0 +sin? 0)]sin &6
1671,a 0
. ,a 1. .
U “14+3ia” 22+ j.a® 29)cos? 6+ =sin O)}sin &l
. 16” jo{[ joo” @2+ joat ) 4 Sin” 0)}
2
U, =3 iaisjer 24 et 2
167zu,a 2 a a
2
U =39 [6+3j.a22 2+ j.a? 2]
32ru,a a a
2
Uy =9 24 j,a? 224 ja? 20y
32ru,a a a

U =9 e+ e’y
a a

3

This is the electron’s magnetic field energy
The electron’s electric field energy then becomes

e2

- 167¢,a

So we get the electron’s electromagnetic field energy as
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2 2

__& 99
16re,a  327mu,a

L+ @+ jo? %0)2]

Let us define

k=2

a,
Then we have
el . 99
167e,ka, 32muyka,

2

L+ @+ oo 7]

m,c’a’® 9m.c’
4k 32k
Let us assume that the electron’s mass has an electromagnetic origin, thus we have

U=

[+ @+ oot 7]

m.c’a® 9m.c’ 51
m,c? =—= 1+ 1+ ja’ )P
e K 2k L+Q+ j.a k)]
122 % s et by
4k 32k ok
k ~0.56246

a, ~ 0.562464a,

For the electron, the ratio of the magnetic energy to the electric field energy is

2

_o
Yn _ 4K _42048.4
U, at

4k
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Proton electromagnetic field model

Let us assume that the following is the proton electromagnetic structure:

=~ 1 a, .
E= I _—
4rg, r? e r)r
- A 3
H=- 302 %exp(—i){F2cose+6’sin o0} + ad. i‘laexp(—i)FcosH
Arp, v r 4 r r

Proton Electric charge

The proton electric charge density distribution is given as:

e a, a,
Pe =g T p( , )
) 1 a a
Pe _ — ()" exp(-—2)
e 47zap r r

X coordinate is the radius with a, as the distance unit

Y coordinate is the electric charge density with e as the electric charge unit.

Proton electric charge of radius r sphere distribution
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a
Q.(r) = eeXp(—Tp)

Proton Magnetic Charge

Since we know the magnetic charge density is:

V.H=Fn
Ho
5 oH
VH=2 2 0H ) s (singH )+ e
re=or rsiné oo rsiné oe

Then the electron magnetic charge becomes
Qu(r0) = [ [ p,27sinador’dr

P =1V -H

Q,(r,0) =37gexp(—%)sin2 L

When

We get the electron magnetic charge of the northern hemisphere as the following:

o Fy_39
Qu() ==

When

r-oand =7
Then

Qp (0, 7)=0

The proton as a whole has zero magnetic charge
The proton’s electromagnetic field angular momentum
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1 = = h 3a 1
=T H)=————exp(-—)sin 6o
c? < (ExH) 4z 4z rt P( )
E:I%Fx(ExH)dv

v C
L=L,z
Lt

2

Based on the proton electromagnetic model, the proton always has half spin, the proton spin has

electromagnetic origin.

Proton’s magnetic moment

The proton magnetic moment is shown below

ﬁ=—.|-I:|dv

b 3ga 1exp 1
Aru, re

H=—p,7

,uZ:—IHZdV

M, =y

Proton’s Electric field energy

The electric field energy density is as the following:

u zlgoE2
2

e
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The total electric energy of sphere of radius r

2

e 2a
V() = o ——exp(-"5)
e a r
When
I — o

We can get the proton’s total electric field energy as

e2

U_(c0) =
(%) 167¢,a

Proton’s magnetic field energy

The magnetic field energy density is:

1

U, ==u,H?

m 2:“0

- . ~ 3 .

H =—3£i3exp(—i){r2cose+esm o} + ad. %aexp(—i)rcose
Arpy v r Ar r r

a - h

" mca

/up = jp luPB

J, =2.792847356

enh

Hgp = 2mp

3/¢a: ga 3 ha
A Anu, pmpc

a ~
3ga %exp(—i){Fcos 0[2+ j,a® —*]1+ Osin 6}
Arpy v r r

H = —

The proton’s magnetic field energy then becomes
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1
Um :J‘ EIIJOHZdV

o9 1 exp(——){(rcose(2+Jp——)+05m g}
4ru, rs m,C
I = uH?dv
_% 3ga) j—exp(——)[(z j n(f—h—) cos? 6 +sin? #]2ardrsin o
p
9g% (=(ra’ 2a, ., a . ,a,a., o
U, =- —exp(-——)d—[(2+ ——)“cos” #+sin“ G)]sin&d o
T B e e Ll (A P )
2 a
= e @ pa® S0y
32ru,a a

If the proton’s electric field energy is

e2

- 167¢,a

Then we get the proton’s electromagnetic field energy as the following

2 2

a
= & 9 et )
167s,a  32mu,a a

Let us define

By substituting k into the above formula, we have
_ X N 9g2
16meka,, 32muyka,,
UM M s e —) ]
4k 32k

Assuming the proton’s mass has an electromagnetic origin, then we have

[+ L+ o )]

mpczoz2 9m c . ) |
m c? = + +(1+ =
g 4K T2k Jpa”
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2
(24

9 o1,
1-% 1 % nsa 1
2k o AT et )

k ~0.562662

a, =0562662a,,
a - )

" mca

For the proton, the ratio of the magnetic energy to the electric field energy is:
2

Lo
Un " 4k _ 420636
U, a’

4k
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Neutron electromagnetic model

Let us assume that the following is the neutron electromagnetic structure

e

1 3a
—{exp(——"
4re, rz{ p( r

E:

A, \ye
)—exp(-2 X

39i%exp(—i){m cos @ + Osin O} + 3&% a, exp(—ﬂ)fcose
472'#0 r r dr r r

H =

Neutron Electric charge

The Electric charge density is as follows:

_ oE

vE=L eyt sing,)r— T
reor rsind oo rsiné oe
e 1 3a a

E, = = — =) —exp(——"

g, 7 P e}

The neutron electric charge density is as follows:

e

a 3a
=— " f3exp(——"
Pe=" r4{ p(

r

1 a,
)— 3 eXp(—g)}

e ,a, .4 3a 1 a
= ) 3exp(——) — —exp(———
Pe=7 f,(r){ p( Ir) 3 p( 3r)}
P 1 a . 3a 1 a
/e T (N 3exp(— ) _ —exp(——2
A ﬁ(r){ p( r) 3 p( 3Ir)}
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X coordinate is the radius with a, as the length unit
Y coordinate is the electric charge density with e as the electric charge unit

Neutron electric charge density

3a,
r

1 a
o () B0

1 a,
)~ gexp(— g)}

10 -

01 02 03 04 05

DOOLO |

D005 -

Neutron electric charge within sphere of radius r:
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) - exp(- ) —exp(- 2y

X coordinate is the radius with a, as the length unit

Y coordinate is the electric charge with e as the electric charge unit

2 4 6 8

-01 H

-02 |

-05 -

~06 -

—01 |
—02 |
-03

~05 [

-06
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Q. (r) =e[exp
When r — o«

Q. (0)=0

The neutron as a whole has zero electric charge.

Neutron Magnetic Charge

If the magnetic charge density is:

v.H=Fm
Ho
1 1 oH
H 2 (2 r) ( 6) - -
8r rsinéd o0 rsinéd oe

Then the neutron magnetic charge can be written as

Q,(r.0) = [ p, 2zsinaleor“dr

Pm :/uOV'H

Qu(rO) = [

3ga 1
4y0r

—(sm&H ,)27 sin &d or *dr
rsin@ oo

H, =

exp(——)sm 0

0 —(sin Hﬁ%exp(—g)sin 0)2zsin &dér *dr
sing 06 Arcuy v r

Qu(r0) =4, [ J
Q. (r,0) = 271, E%%exp(—%)dr j:%(sinz 0)do

3ga 1

exp(— )drsm 0
Aty

Qu(r,60) = 2711, || ———

3
Q. (,0) = 271,
A,

ra a
; r—zexp(—F)dr

0u(1) 21,30 o exp( 02
A7ty 0 rr
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Q. (r,0) = -2ru, 39 sin® Hfrexp(_i)d a
Az, 0 rr

39

Ty

Q, (r,0) =27, 2 exp(—%)sin2 0

Q,(r,0) = —‘%’Jexp(—%)sin2 6

When

We can get the neutron magnetic charge of the northern hemisphere as the following:

39

7 ——
Qm(oo’E)_ 2

When

r->ognd =7
Then

Qp (o0, 7)=0

The neutron as a whole has zero magnetic charge

The neutron’s electromagnetic field angular momentum

The electromagnetic field angular momentum density is defined as:

cf=izfx(|§><|:|)
C

1. - -
j = Fx(ExH)d
v e is the electromagnetic angular momentum

Base on the neutron electromagnetic field equation, we can get the following:

ExH = e [exp(——) ex p(——)] exp(——)smﬁfp
&y Ho

1- - h3al

c_ZEXHZETr [exp(——) —exp(——=—)]sin Op
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SER(ExH) = 2 L fexp(- 1) —exp(-£2)]sin 00
c A4 4
[ = [ 7 x(ExH)dv

VC
L=L,Z
[P EF)], = fexp(— ) —exp(— < ]sin” 0
c A 4

L, —SJL%L[ p(——) exp(——)]sm v

dv =2zr’drsin o

L, —3j hal [eXIO(——) exp(——)]drsm o

L, —3I——[exp(——) eXp(——)]d—sm ado
L, =32 J ——[ p(——) exp(——)]d—

L= g [0 30 e e °F

L= g [l —en- P

L= ] fexp(- o) —exp(— 1 2

L= I fexp(—22) —exp(—y1d 2

L.(r) = exp(- )13 exp(i—";‘) 1]
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X coordinate is the radius with a, as the length unit

Y coordinate is the angular moment with 7 as unit
h 4a 8a

L, (r) = —exp(-—)[Bexp(-) —1]
4 r 3r

050 -

045 -

035 -

02

01

When
r— o
Then

h
Lz (OO) = Z

Based on our neutron electromagnetic model, the neutron always has half spin, the neutron spin
has an electromagnetic origin. The neutron spin is the neutron’s electromagnetic field angular
moment.
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Neutron’s magnetic moment

The neutron magnetic moment is as follows

= —j Hdv

H =39 L oin( yr2cos0+ dsin a3+ o L o exp(— 2y coso
Ay ¥ r Az r

H=—u,1

U, = —j H,dv

As we know

(F2cos 6+ @sin @), = 2cos? @ —sin? @

Because
J.O” (2cos? @ —sin” B)sinad@ =0

Thus we have

3u, 1 a .\,
=—| —"—aexp(——")r cos &v
w == raexp(--1)
31 a ..
=—u, | —-—aexp(——")r cos &dv
e =ty [ = aexp(=-1)
dv = 2ar2drsinadé
u, = —,unji%aexp(—i)cos2 62ar?drsin o
drr r
u, = —,unjéizan exp(—ﬁ)dr cos® @sin o
2r r
u, = ynjgexp(—ﬁ)d 21 cos? Gsin A6
2 r r
o o1 3 a ., ,a .
= Zexp(——)d —cos® &sin &d &
po= ) Jy S exp(==1d
= Zexp(——)d —"cos® #sin @
H, unLOZ p(=-7)d =
L, :ynj:%coszesin &6
H, = Hq
Neutron’s Electric field energy

The electric field energy density is as follows:
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ueZEEOEZ

e::I g,E*dv

= e 1 3a 2 B

E= —[exp(——=) —exp(==b)Ir
e

1 e o1 3a
=—¢ —I —[exp(-

a2 2
U = ) —exp(——)] 4z “dr
© 27 (4rg,) o ;) el

e e 2 200 2 gt
U, =g [T 52) 20002 g 210
U=~ Sﬁ:an [ lexp(-22) ~ 2exp(- = 2  exp(- 2y 2
0.0~ (o)~ eup(- 0% erp(— 2

This is the electron electric energy within the sphere of radius r.
When
r— o

We can get the neutron’s total electric field energy as

U, () = 87 _€
7730 87z,a,

30 .1 6a 3 10 a a
U.(r) =U. (0) ——[=exp(-—2) — Zexp(——2) + 6 exp(— -
N(p o )167[69XP( r) SEXP( 3 r)+ exp( 6r)]

X coordinate is the radius with a, as the distance unit

167 ¢€°

Y coordinate is the electric energy with — as the energy unit.

8re,a,
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100 +
098 -
0% -

0% -

08 -
06 -

04 +

Let us define

K=
a'nO
a h
" mca
2
Ue(oo):ﬂe—
30 8z ka,
2
U, (o) 167_€* myea
30 8rek 7
2 2
U, (o) = 2T T
60 k

Neutron’s magnetic field energy

The magnetic field energy density is:
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e><I0(——){r2 cos @ + Osin gy + ﬁria exp(—_)r cos O
7[

m,ca

/un = jn /uB
j, =—1.9130427

_en

/'INB 2mn

H = 398 exp( Sy {F2c0s0 + dsin G+ %%an exp(- 1) cos
47 7t r dr r r

H = ig e ar”){rcos<9[2+1nh——]+95m9}

n

H = 392 i xp(—a—){rcose[2+ jna’? n"]Jrésin 0}
Ay r® r

The neutron’s magnetic field energy is as follows

1
um=j§ﬂ0H2dv

2

- %9 nias jnoﬂ%ﬂ

" 32mu,a,
2
L= MGy g2ty
2muk  h K

U 9mc

TR —) ]

m

This is the neutron’s magnetic field energy

Since we know the neutron’s electric field energy as

167mca
U, (0 )—— ”

Then the neutron’s electromagnetic field energy becomes
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167 m c’a? 9m c?
U= f 1+ 1+ —
60 K 3k [1+@1+ j.a’ ) 11

mc 167

o+ 2 @ ot Ly
8[ @+ J, k) 11>
Assumlng the neutron’s mass has an electromagnetic field origin, then

L 167 o 2[1+<1+jna2%)2]]}

n

1 167 2 L1,
1= {—a’ +-[1+ 1+ ja’=
4k{15 8[ A+ j,a k) 11}

k ~0.562546
a~0.5625464a,,

For the neutron, the ratio of the magnetic energy to the electric field energy is

Yo _ 3794.44
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Electric binding energy of proton-electron
The hydrogen atom has only one proton and one electron. Below is the model of the

hydrogen atom:

Electron

Proton

The spin direction is indicated by the direction of the arrow. The electron and proton have
the same spin direction. The distance of the electron and proton, from the center of the

electron to the center of the proton, is 2d. Often written as z,, = 2d

Let 1 represent electron, 2 represent proton. Then we have the electron electric field

equation as:

= e 1 a
E, =- —exp(——
Y 4, r? P( r1)
If

f=exp(-)
1

Then
e 1

E,=— f
! 4re, r12 .

Given that the proton electric field is:

= e 1 a
E, = —exp(——=2
2 Ame, r? p( rz)
If
f92 = eXp(——Z
r

Then
— e 1
E,= 4 > fez

ey T,
~ e 1
E=- —-exp(——

Arg, r? PP
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a
fel = eXp(_ _)
rl

Thus the Hydrogen atom electric field is as the following:

= e 1 aQ

E =- —exp(——=
' 4rs, r12 p( rl)

~ e 1 a

E, = —exp(-22
2 Azs, v} P( r2)

fo=exp(-)
1

f,, =exp(-2)
l’2

We know that the electric field energy density is:
1
u, ==g,E?
e 2 0
ue = uel + ue2 + ue12
Where u,, is the first electron’s electric field energy density, which is:

1 e* f2

® 2167%, !

And u,, is the proton’s electric field energy density, which is:

1 e* f}

? 2167%s, 1)

S 1 ¢ s
- 2 2 2 ler'le2
167°¢, 1’1,

u el2

From the above u,,, is the Hydrogen atom’s electric field binding energy density.

We can get the Hydrogen atom’s electric binding energy as the following:

e’ 1
U. =— f,fdv
el2 1672'280 I rlz r22 el "e2

X=—
p

r,=+/r? +d? - 2drcos@
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r,=~r’ +d? +2drcosd

1 1

L Jr2 +d? - 2drcosé
1 1

r_l_ rv1+ x% — 2xCos 0
a, a,

r - rJ1+ X2 — 2XCosé

a, & d

L d 1+ x° - 2xc0s0

a a X

o dJ1+x°—2xcosd

a, a, X
&4 _o%
N 2d 1+ x? —2xcos@
k=29
al

a 1 X
&4 _o2
N K \1+x2 —2xcos@
X, :2l X

K 1+ x2 —2xcosé
X :231

K v,
1 1

o rl+x2 +2xcosé

a, a, d

o, d 1+ x?+2xcosd

a, a, q X

r, & d1+x%+2xcosd

I a, 2d \[1+x? +2xcos@

8, _,3 3 X
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, 1 X

X, —2
Y I<J1+x +2XC0s#
_palx
a, kv,
eZ 0 T
Ue12:_16”280I I I’ I‘ felerdV

2

U ——e—j J‘”xzxzf f_dv
el2 167[2803.123.; o Jo 172 “el "e2

dv = 2zr%drsin&dé

dv = 2zr%drsinadé

3

dv = —27zd—4sin ad dx

X
d?
Uy, = 16” o II 2felerZ;z sin &d édx
U :—erxzxzf f Zzzd—sinadédx
el2 1672'2803123.22 0 Jo 172 Tel "e2 X4
U, =- 16720 a%al o J'j—x x; f,, f., sin &d @x
Uy, = 87zgoa 22 .f '[O—x X, f., sin adadx
v =2t X

K 1+ x2 —2xcosé

v, =1+ x? - 2xcos6

X, =2——
K v,
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x—2 2 1

X

a, k V1+x2 +2xc0s6

— J1+ X% +2xc0s 6

w o2 1lX
? a, kv,
X :2—1
K v,
a, 1 X
U 2—=—)f_ f_sinadax
el2 87[803. a j '[ ) ( l ) el "e2
a 11
U., = —2)* (2= f f_ sinadadx
el2 871'803. a J. J. ( ) ( 1 k ) el "e2
a 11
U, = )% (2 f fsinadadx
el2 7[803 a j J.O (kV) (a1 kV ) el "e2
2¢e? 1 o ox .
U, =——“<¢ 43> (32 —2—2f f_, sin @ &dx
= L) (Vl) (Vz) afe
a,
Ue”:_gaa ( )II el le2
0
_ 262 3 1 Sl l 2 .
U“Z__ﬂgoaf k—4j0 [ (E) f., f., sinédGdx
8e? 1popr, 1, .
U, = e —4'[0 IO (E) f,, ., sin &dedx
e’ 8d® 1 ) .
U,,=- =
 4zeya, & k4I0 -[0 A
2
U912=_4 — k“j J'O (V — )2, f,sinadédx
UelZ = 47[803 k'[ -[0 (_) feler Smédajx
= e 1 a
E =- Iz, r?eXp(_rT)
—EXIO(—r—)
1
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f,y = exp(-x,)

1x
f,=exp(-2——
e = EXP( kVl)

1x
f,=exp(-2——
a = P2 )

- e a

E _ 2

2 4zs, 1 X rz)
= exp(——=)

feo = €Xp(=x,)

a, 1 x
f,=exp(-2—%=—
e2 p(= 2, kv,

al kv,

a, 1 x
X, =2—-2-"—
a, kv,

X, :2li
K v,

U, =- HO (V )2 £ f,, sin adédx

47z50a k %0

U,, = j j (—) exp(— 2——)ex (- 2———)S|n6t16dx

47zga1k a kv,

2x /1 a
U, =~ 4;rga1kj fo (W) IO[——(— é—)]sm&dédx

2x,1 a, 1

Uy, = p[——(—+ —)]sin ad &dx
l

47zgoa a, kI

1V2

2

= mc’a?
4re,ya,
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%mcza2 ~13.6ev

mc? =0.510998910 Mev

U, =-mc2a? ()L [ (7 [—ﬁ(iﬂ’12 sin e
a, =~ 0.562464,
a, =0.562464a,,
a, =0.562662a,,
o 2d

a

d
X:_

r
v, — 1+ X2 —2xcosd
V, =1+ X +2xc0s 0

Yo __ 1 e 2 1 a1
el ( )I I ( ) exp[ ( a Vz)]smédédx
2X 1 a, 1

Ue12 - 2 )_[ I v, +a—lz)]5|n ad adx

X coordinate is the distance between the proton and the electron with a, as the unit

Y coordinate is the electron proton binding energy with ev as the unit
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165279 -
~165279 -
_165279 -
~165279 -
\ | | | | | | | | | f | | | |
: W 0434323 0434324
U,, =-mc [—3(k 32 K2 y15in e euix
1 V2
o 2d
al
F., =mcia j exp[— 3(k 32 K2 y15in i auix]
dz k o A
2x Kk, a k .
F., =mc’a == —2.22)]sin &d édx
o1 dz k exp[— ( 1 Vz)] ]
o= B Ll () ool 3(“— 2 K y15in v aix)
‘ a, a dk k- a, v,
d mCa a 2x k; a K, .
—F — —— —2 _2)]sin &d &dx
4 e dkz [ Xp[- ( y )] ]

2
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%(kl 32 K2 y15in ad i

_mc’a’ a, .\
Vl a’l V2

I:912 -

d lpeper, 1,
a, al)dk[kJ-0 -[0 (vlvz) expl

X coordinate is the distance between proton and electron with ag as the unit

Y coordinate is the electron proton force with mc?a®/ ag as the force unit
0.6

04

02

-02

-04

0.6

04

0.2

-02

-04
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d mca® ja,, d 2 1 epr, 1 2x k. a, Ky,
—F,, = -2 = 2 exp[—— (=X + —2 —2)]sin &d dix
2 (g L G et 2 ) ]

1 2

X coordinate is the distance between proton and electron with ag as the unit

2 2
o : o MCTa ,
Y coordinate is the electron proton force differential with ———as the unit
a0
| | —
i 04 06 10
-1F
-2t
-3
! T | \ I
i 05 10 15 20
_1}
—2f
-3F
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X coordinate is the distance between proton and electron with ag as the unit

mcla’®

Y coordinate is the electron proton force 2™ differential with ;— as the unit
a'O

20 L

|

0.2
-20 -
-40 +
—60 -

Hydrogen has only one proton and electron therefore in our hydrogen atom model, it does
not get any extra energy. This is most likely to correspond to the near absolute zero
temperature state such as solid or liquid state.

When

r =0.434323a,

U, =-16.5279%v

When hydrogen is heated in its solid or liquid state, it will emit light with all kinds of

wavelengths, which corresponds to the hydrogen continuum spectrum.

When the hydrogen is in the thin gas state, and it absorbs enough extra energy with a
flame or electric arc, the hydrogen will emit discrete spectrum called the hydrogen atom
spectrum. Its ionization energy is

U, =-13.59844 ev
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Let us assume that when the hydrogen atom emits discrete spectrum, the electron proton
form a one-dimensional harmonic oscillator. The electron simple harmonic movement is

as follows:
Z(t) = Asin(vt)

Electron proton within the hydrogen atom act like a simple LC circuit:

We represent
2

E = S_C as the maximum electric energy

e—max

2

LI . .
We represent E = as the maximum magnetic energy

m-—max

Current as we know is

| =ev

WhereV is the electron vibration frequency.

Then the total electromagnetic resonance energy will be as the following

E E.=E

total — e m

Thus we have

e _L’
2C 2
e’ Le’v?
2C 2
Thus we got the electron resonance frequency as
ve_1_

JLC
Since we know the characteristic impedance of electron as:
z-|E

C

Then let us assume that the electron characteristic impedance is as follows:
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In which ¢ =E
e

Thus

1
V=—"nc
JLC
1 [C
V=—_[—
L
11
V=——
Ccz
e2
~ 2hC
E
V=—
h
E=hv

Thus we find out that E = hv is the result of electron electromagnetic resonance with the

N 2
characteristic impedance ?g

with z, = [*o
€0 as the impedance of free space

The EM wave velocity within free space is light speed.
For the instance with EM characteristic impedance Z, their EM wave velocity V will be
V_%

c Z
The EM wave velocity is inversely proportional to the EM wave impedance.

Thus EM wave velocity inside the hydrogen becomes
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c Z
InwhichZ:—g
Thus
Z_29 |&
Zy e \ iy
Z 2hgyC
z, ¢
z 1
Z, «
Zy=al

V

—=a

Cc

V=ac

From the above, within the hydrogen atom, the EM velocity is oC

Additionally, for the static electron, there is no ¢ direction magnetic field, therefore the

static electron EM equation becomes:

- e
E=——— —exp(-—
drgy r? X
H - 392 isexp(_ﬁ){fzcosmésin o3+ e %aexp(—i)fcosﬁ
Arcuy v r Ar r

By assuming that when the electron makes a simple harmonic movement inside the

hydrogen atom, the electron ¢ direction magnetic field is:

3ga 1 ay A .
= —exp(——)psin @
? Amu, r® P( r)(p

Then we have the electron electromagnetic moment as follows

_ 1 - -

B, =] S ExH v

ExH=—2F - 2 302 %exp(—i)sineé
Are,r r4mu, r r
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1 - - h 3a 1 a A

—ExH =———exp(——)sin 60

c? ) 4 A7 r® p( )
_[ Ls—ai xp(——)sm 00dv

dv = 27zr2dr sinadé

_j Lg—aie p(——)schos@Zﬂr drsinedd

P, =0
P, =— 412_61 L exp(——)sm @27r*drsin &do
p__n3 Eexp(——)d—sinmde

A7 8a’ r r r

.[”sins me:f
0 3

Iwéexp(—ﬁ)d 22 _ —J.w xexp(—x)dx = —
ot r’or

_h 34

‘ 47 8a3
p o
87a

We know the electron electromagnetic field energy as

eZ

" 1675,

And we know,
2

U, =—
2C

Equating both equations we get the electron capacitor C as
C =8r¢,a

For the electron harmonic oscillator, we have
U,=hv

e2

_h
16ze,a T

e’  hac

167e,a CTac

A=acT
Where A is the EM wave length, acis the EM wave velocity, T is the EM wave period,
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e’c h heac

2¢,hc 8 A

Given that

LY
8ra
After substitution we have

.
A

P, is the electron electromagnetic moment, . is the electron electromagnetic resonance

wavelength.
A =8m
V., ..=ac

wave

Thus we can get the electron resonance vibration moving equation as the following:

V(t)=ac* cos(a—ct)
8ma
Z(t) = 8a*sin(-Z<t)
8ma

*5in(%C
Z(t) = A*sin( 0 t)

h . Poac
Z(t) = —sin(—=—t
(t) P ( . )

For the hydrogen atom, when it is in the thin gas state, and in the environment of flame or

electric arc, it will emit a series of concrete spectrum. Its first spectrum series, the Lyman

series is given as

U=—mca[l-—
2 L nz]

Where m is the reduced mass of electron and proton
m,m,
m=———
m, +m,
As we know the electron’s electric energy
eZ
167s,a
__
° 16mg,a, a

e
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167, h a
Ue_mczazc’i0
4 a
2 2
a
MC &« _OzimCZ 2[1_i2
4 a
a, 1
iy
o 1-—1]
a= aOl
2[1—?
A=8m
4reqa,
C= 1
[1—nz
P 47zai)
[1-
n2
E=—4e izexp(— 01 E)f
ey T 201--1) r
r.]2
When
n—oo

The ionization energy of the electron escaping from the hydrogen atom can be calculated
as:

Ui, :%mczaz =13.59844ev

In the lonization process, the electron ionization capacitor is:
Cion =4re,a,
The hydrogen atom ionization energy can be rewritten as:

e2

ion 2C

ion

For the Z element, the atom has Z electron, according to their ionization energy from
large to small, we can number these electron as K electron. When K=1, it relates to the
largest ionization energy electron, when K=Z, it relates to the smallest ionization energy

electron. Let us take for example, the atomic structure diagram of the element Neon:
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Ne-10 electron configuration
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Element 1-10 lonization energy table (ev as energy unit)

1st 1s? 25t 2s? 2pt 2p? 2p° 2p* 2p° 2p°

z K 1 2 3 4 5 6 7 8 9 10

1 | n | 1359844

2 He 54.41778 24.58741

Li | 12245429 | 7564018 | 539172

4 Be 217.71865 153.89661 | 18.21116 9.3227

5 B 340.22580 | 259.37521 | 37.93064 | 25.15484 8.29803

6 C 489.99334 392.087 64.4939 47.8878 24.38332 | 11.26030

7 N 667.046 552.0718 97.8902 77.4735 47.44924 29.6013 14.53414

3 0 871.4101 739.29 138.1197 | 113.8990 | 77.41353 54.9355 35.11730 | 13.61806

9 E 1103.1176 953.9112 185.186 157.1651 | 114.2428 87.1398 62.7084 3497082 | 17.42282

10 Ne 1362.1995 1195.8286 | 239.0989 | 207.2759 157.93 126.21 97.12 63.45 40.96328 | 21.5646

As we know, for the hydrogen atom, when it is in the resonance ionization process, their

ionization energy is given as:

U ion =
2C

ion

Cion =4re,a,

In generation, for the Z element, K electron, let us assume that their effective nuclear
charge is:

Z.=(Z-K+1)*@1+A)

Z. =LA-A)

Where

L=Z-K+1

For K=1, the Z element first electron,

L=2Z
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For K=Z, the Z element last electron,

L=1

Thus we can get Z element, K electron ionization energy as:
_Z5¢€?

U ion
2C

Where

Cion =47e,a,

Zg4 =LA-A)
U - L*(1-A)%e’
o 87e,a,

U, = %mczozsz(l—A)2

ion

Uy =5 mlca (- A)F

U ion = 1mvijn
2
Vion = Zeff *Ca

Within the lonization process, the electron electromagnetic energy converted into kinetic
energy, electrons escape from the nucleus, the escape speed is proportional to the
effective charge of the nuclei.

_ l U ion
L V13.59844ev
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Thus we can rewrite element 1-10 ionization energy table as A value table

A Value Table
1s 1s? 25t 252 2p* 2p? 2p° 2p* 2p° 2p°
z K 1 2 3 4 5 6 7 8 9 10
1 H 0
2 He -0.000221 -0.3447
3 Li -0.000279 0179 | 0.37
4 Be -0.00033 -0.1214 | 0421 | 0172
5 B -0.000389 -0.0918 | 0443 | 032 0.219
6 c -0.000459 -0.0739 | 0456 | 0.374 0.33 0.09
7 N -0.000542 -0.0619 | 0.463 | 0.403 0.377 0.262 | -0.0338
8 o -0.000637 -0.0533 | 0469 | 0.421 0.404 0.33 0.197 -0.0007
9 F -0.000746 -0.0469 | 0473 | 0.433 0.42 0.367 0.284 0.198 -0.132
10 Ne -0.000866 -0.042 | 0476 | 0.442 0.432 0.391 0.33 0.28 0.132 -0.259

Inside the hydrogen atom, we have

U= Emczaz[l—iz
2 n

hv =2 mczoez[l—i2

2
hE% _ L2 2[1—i2
A 2
1 1 1
a, 1 1
H_ -
A 47z[ nz]
. 4ra,

1
[l_F]
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For the element Z, K electron, let us assume that the electron energy of the first spectra

serial is as follows:

1 5 5, (1=A)? (1+A,)°
U :Emc a’[ A ]
2 (T)

Wherel =Z-K+1

n>l

Al<1

Then the electron energy of the j spectra serial is given as:

U :;mczaz[(l__A)2 _ (1+An)2]

J 2 n 2
(T) (T)
When

l=Z-K+1

n>l

j>1

Al<1

A, Can be determined by a specific spectra line wavelength value

For the hydrogen atom, the first spectra serial

Z=1

K=1

=1

A=0

U ZEmCZOIZ[l— (1+A2n) ]

2 n
Hydrogen first spectra serial

n Intensity | Wavelength(vacuum) | As

2 500 1215.674 0.00079492
2 1000 1215.668 0.00078827
3 300 1025.722 0.00210893
4 100 972.5367 0.00395135
5 50 949.743 0.00631632
6 30 937.8034 0.00919858
7 20 930.7482 0.0125948
8 15 926.2256 0.0164982
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For the helium atom, the first spectra serial of the first electron is given as
z=2 K=11=2 A=-0.000221

1

U _7mcza2[(l+ 0.000221)° (1+A,)*
2

1 n,,
(5) (5)

]

Helium first electron first spectra serial

0 Intensity Wavelength(vacuum) A A,

2 500 P 303.7858 0.001024
2 1000 P 303.7804 0.000998
3 150 P 256.3177 0.002337
3 300 P 256.3166 0.00232
4 100 ¢ 243.0266 0.004169
5 50 c 237.3307 0.006532
6 30c 234.3472 0.009417
7 20cC 232.5842 0.012815
8 15¢ 231.4541 0.016725

For the helium atom, the second spectra serial of the first electron is given as

Z=2
K=1
1=2

A =-0.000221

j=2

1

U=—m

20[2[(1+ 0.000221)° @+ A,)°

2
G)

Ny,
(E)
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Helium first electron second spectra serial

0 Intensity Wavelength(vacuum) A A,
3| 15P 1640.5326 0.000589808
3| 25P 1640.4897 0.000573476
3| 180P 1640.4742 0.000567574
3| 25P 1640.3914 0.000536048
3| 7P 1640.3750 0.000529803
3 | 50P 1640.3447 0.000518265
3| 120P 1640.3321 0.000513467
4 | 50c 1215.17 0.00105742
4135 1215.09 0.00095877
5| 30c 1084.94 0.00160405
6 | 15c 1025.27 0.00233436
7| 8c 992.36 0.00319109
8 | 6¢C 972.11 0.00419641
9 |5c 958.70 0.00535842

For the helium atom, the first spectra serial of the second electron is as follows:
z=2

K=2

=1

A =0.3447
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2
U =%m<:20¢2[(1+0.3447)2 @A)
n

Helium second electron first spectra serial
0 Intensity Wavelength(vacuum) A A,
2 50 591.4121 0.0341709
2 1000 584.3339 -0.0025752
3 400 537.0293 0.0010497
4 100 522.186 0.00485533
5 50 515.596 0.00999475
6 35 512.07 0.0152871
7 25 509.97 0.0217464
8 20 508.63 0.030658
9 15 507.71 0.0399277
10 10 507.08 0.0545745
11 7 506.56 0.0594603
12 5 506.31 0.0990477
13 4 505.90 0.0821738
14 3 505.75 0.119593
15 2 505.61 0.151823

For the Lithium atom, the first spectra serial of the first electron is written as
Z=3

K=1

=3

A =-0.000279

2 2
U - Lot d+0000279)° _(L+A,)
Gy @)
3 3

]
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Lithium first electron first spectra serial

0 Wavelength(vacuum) A A,
2 135.0011661 0.00109254
2 134.9957610 0.00103255
3 113.9057091 0.00239356
3 113.9045690 0.00235362
4 107.9992230 0.00422188
4 107.9987906 0.00419198
5 105.4679379 0.00657418
5 105.4677267 0.0065503
6 104.1420509 0.00944562
6 104.1419318 0.00942579
7 103.3585830 0.0128311
7 103.3585091 0.0128142
8 102.8563652 0.016725
8 102.8563162 0.0167103
For the Lithium atom, the first spectra serial of the second electron is as the following
Z=3
K=2
=2
A =-0.000279
U =1mc2a2[(1+ 0.000279)° (1+ An)z]
1 n,,
(5) (E)
Lithium second electron first spectra serial
0 Intensity Wavelength(vacuum) A A,
2 500 P 303.7858 0.001024
2 1000 P 303.7804 0.000998
3 150 P 256.3177 0.002337
3 300 P 256.3166 0.00232
4 100 ¢ 243.0266 0.004169
5 50 c 237.3307 0.006532
6 30c 234.3472 0.009417
7 20 C 232.5842 0.012815
8 15¢ 231.4541 0.016725
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The velocity of electromagnetic field

Momentum is defined as

P=mV )
Where V is the velocity, P is the momentum, and m is the mass.
For the continuum medium, the momentum density is defined as

p=pV @)
Where p is the momentum density, p,, is the mass density, V is the field velocity.
As we know, the electromagnetic field momentum density is:

p=LExH 3
C

The electromagnetic field energy density is given as:
1 1
u:ngEerEuOHZ (4)
Based on the relationship between mass and energy

E =mc? (5)

Then we can get the mass density of electromagnetic field as:
p=Caf 42 mH e ©)

Thus the velocity of the electromagnetic field is given as:

v=L (7)
Yo
Thus
\7= 1 EXl]—-| (8)
(EEOEZ +E,U0H ‘)
Then

Vo (f&E)x(uH) @)

c ;(\/ZE)H;(J?OH)Z

From the above velocity equation of electromagnetic field, we find that the value of

velocity is always less than the speed of light c, if and only when the following two

conditions are satisfied:
E-H=0 (10)
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And
£6E? = 1H’ (11)
The value of electromagnetic field velocity will become the speed of light c.

The equation (11) can be rewritten as following:

E_|# (12)
H &
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Why can't any particle go faster than light?

Let us assume that every particle has electromagnetic origin. Then the particle mass
energy is pure electromagnetic energy

1l 2 1 2
E=] S EE” + pgH *dv
E=mc
The particle momentum is pure electromagnetic moment:
~ 1 - -

P=] > ExHav

The speed of the moving particle is given as

<
[l
3| o

E x Hd
\7 va

1 1
J. EEOEZ +§:LlOH 2dV

Since we know

1
C=
VMo
then

v j\/ZEx 1, Hdv

C 1 1
I E‘C"OEZ +EﬂoH 2dV
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Given that

\EEXJA!_OH\%(EE)%%(MHV

Then

\L<1
c

Thus, if the particle has pure electromagnetic origin, then it can’t travel faster than light.
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Uranium Nucleus

U 238
Proton: 92
Neutron: 146
Spin:0
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