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Abstract

This paper is a brief review of our previous papers concerning 2n-e formula,
formulas of the fine-structure constant, formulas of the speed of light in atomic units
and formulas of the anomalous magnetic moments of electron, muron and tauon. In
this paper, these formulas are mainly elucidated from points of view of their
relationships with 2zt and e so as to answer the physicist Feynman’s question whether
the fine-structure constant was related to = and e. In addition, we also give some new
formulas of the fine structure constant and the speed of light in atomic units,
especially a formula of a half of the speed of light in atomic units incorporating three
factors of 141, 173 and 157, which are related to values of square root of 2, square
root of 3 and n/2 in atomic units respectively.
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Pauli: When | die, my first question to the devil will be: What is the meaning of

the fine structure constant?

Dirac: The origin of the number is “the most fundamental unsolved problem of
physics”

Wheeler: Physicists love this number not just because it is dimensionless, but
also because it is a combination of three fundamental constants of nature. Why do
these constants come together to make the particular number 1/137.036 and not some
other number?

Feynman: It has been a mystery ever since it was discovered more than fifty
years ago, and all good theoretical physicists put this number up on their wall and
worry about it. Immediately you would like to know where this number for a coupling
comes from: is it related to pi or perhaps to the base of natural logarithms? Nobody
knows. It's one of the greatest damn mysteries of physics: a magic number that comes
to us with no understanding by man. You might say the "hand of God" wrote that
number, and "we don't know how He pushed his pencil." We know what kind of a
dance to do experimentally to measure this number very accurately, but we don't
know what kind of dance to do on the computer to make this number come out,
without putting it in secretly![1]
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Hartree Atomic Units (au):

hau :eau = a‘O/au = me/au :1
A, LT h, =27
27

Hartree-Chen Atomic Units (still abreviated as au):
hau = eau = aO/au = me/au =1
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In the subatomic world, +/2, +/3 and 7 express as rational numbers
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56 63,65, 100 112 140,142 136,137,138 157 16
26 Fe30 29cu34,36 44 Ru56 48Cd64 58ce82,84 56 Ba80,81,82 64Gd93 engloo

188 223,224 * 257 * 278 * 285 * 2157 ie 2173 ie 426 ie
76 OSllZ 87 Frl36,137 100 I:m157 109 Mt169 112cn173 lZGCh188 137 I:y209 169Ch257
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Note: 81=54x3/2 or54=81x2/3

Relationships with nuclides:

54,56,58 Fe 60,61,62Ni

76-78,80 96,98 97,98,9 *
28,30,32 32,33,34 34 Se42—44,46 42 M054,56 4%TCS4,55,56

100 107,109 118,119,120 124,126,1287132,134,136
44 Ru56 Ag 60,62 Sn68 69,70 Xe

136,137,138 140,142 145 * 157 166,167,168 16!

Ba80 81,82 58 Ce82 84 61 Pm84 64 Gd93 Er98 99,100 BZTmIOO
188 208 209 209 210 223,224 235 257
7605112 82 I:)b126 83 BIlZG 84 I:)0125 85 P0125 FrnlSG 137 92U143 100 I:m157

273,2137 2157 344,436,348 400 ie
107 Bhl66 167 126C 88 136,137,138 Fy208 209,210 157 Ch243

70,72,74-78,80,82
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1/ a, =56 +81+ + +
27-107 27-107 2-27-7(2-3-5-11-19-1)
=56+81+ 103 + ! + 1
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=137.035999037435
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=137.035999111818
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=137.035999074627
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VE: 2-27=2-81/3=54,11-19=209, 2-83 =166
Relationships with nuclides:

AL, A e T 5,
7677813?4(1)Se42—44,46 82183’?%,3(?Kr46,47,48 gofgzr50,54 96f§M054,56 QY’QBV?IZTC;LSS,SG
14(1)£Ru56 lsthSB 107'11(1)79Ag€50,62 1j§Cd64 118'119'1:5)8”68,69,70 126'1221-874’76
124'126'1287132’13411531? Xe70,72,74—78,80,82 136'137’1535 Ba80,81,82 140‘lggce82,84 1:ZGd93
1661167’1§§Er98,99,100 lggTrnlOO 1;(3]Yb103 179‘1%) Hf107,108 17S§C)5112 zggHgHO
Pl B, TPOL PO EFM L T By

276 ie 285 * 2157 ie  344,2:173,348 ie 400 ie 438 ie
108 H3168 112cnl73 126C 88 136,137,138 Fy208,209,210 157Ch243 173Ch265

54,56,58 59 68
7,28 26 Fe28,30,32 27 C032 SOZnSB

8,20,22 27,28
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" (27)chen10s 100(27) cen-109 112 — 1

64-3-29

=0.00116592057 (2021/6/13, 2023/3/10)

1 1 1
1+ 1+ 1+ —
_ 17 13(27) chen-2re ( 3-47~73-137)( 5~37)( 103)
" (27)chen10s 100(27) cen 109 112 — 1
64-3-29
=0.00117724019

Fermilab measurement: a, =0.00116592057(25) (2023/8/10)
Relationships with nuclides:
2Kl RN 0 A s seCl g By e PMeg eoTMugy 70Dy,

5-37 4.47 209;:* 223,224 py;* 82 * 238 |+ 257 * 265 *
75 RellZ 7605112 SSB|126 87 BI136,137 QgThMZ 92Ul46 100 Fm157 103 Lr162

{osMts 270N 17 FYie 2 Chil 14Chite 16T, 16 Chosy 72Chagg
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7(27) chen-112 112+ ——
75
a, = 1327 crenrg ! =1/137.035999111818
64-3-29
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Cau = — =
V a a1a2
12(168——+ ! ! ) =137.035999074626
4141 401000734 + -
24
%= 56(83+ —( ! + ! )) =137.035999074627 / 2

4'47 8-141 56°(2-173+1) +

1

1 -
_ 8@ chen-2ie ~ 3-47-73-137 _ (5 00115965218058
100(277)Chen 109 112 — 1

64-3-29
1 1
1+ 1+
_ 13Q27) chen 216 U5 773157 5.7 = 0.00116592057
: 100(277) cen-100 112 - 1
64-3-29
1
1+ I+
_ 13(2”)Chen—278( 3'47~73-l37)( 5- 37)( 103) —0.00117724019
’ 100(277) chen-100 112 - L
64-3-29
4x157 141 173

3x47=141,4x47 =188, 6.28 =

, 141+173=314, — +— =157
2 2

2 7 14 2428 36 4448 56 6468 76 838791 103 112 137 168
2
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I 1 N I e SO AN O
| 1] it 1Tl 1wl T r1=-T 169]
6 1013 2629 37 434750 5861 69 75 84 90 100 109 126 141146 157

black line: stable elements (with primordial nuclides);
red line: radioactive elements; blue line: ideal extended elements
Fig. 1. Relationships of Formulas of the Fine-Structure Constant with Elements
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Relationships with nuclides:

14 27 28,29¢; 54,56,58 58,60,61,62 \ |3 63,65 64,66,68

7 N7 13 All4 14 SI14,15 26 Fe28,30,32 28 NI30,32,33,34 29 Cu34,36 30 Zn34,36,38
69,71, 70,72 82,83,84,86 85,87 98 9 * 100 103

31Ga38,40 32 GeSB,4O 36 Kr46,47,48,50 37 I:2b48,50 42 MOSG 4ZTC56 44 Ru56 45 I:2h58

107,109 112 118,119,120 136,137,138 141 * 140,142 141
47 A960,62 48Cd64 50 Sn68,69,70 56 Ba80,81,82 56 Ba85 58 Ce82,84 59 Pr82

157 166,167,168 16! 17 185,187 188, 208 209 ;™
64Gd93 68 Er98,99,100 6?3Tm100 7?)Yb103 75 Re110,112 76051 Pb126 838|126

12 82
209 * 210 * 222 * 223,224 * 226 * 227 * 23 * 231 * 257 *
84 I:)0125 85 F)0125 86 R n136 87 F r21.36,137 88 Ra‘.l.38 89 A0138 QE)T hl42 91 Pa140 100 F m157
265) ,*  273,2137 * 276 * 278 * 285 * 2157 ie  344,2.173,348 ie
103 Lr162 107 Bh166,167 108 HSl68 109 Mt169 112 Cn173 126 C 88 136,137,138 Fy208,209,210
355 ie 370 ie 400 ie 420 ie 426 ie 438 ie
141Ch214 146 ChZZ4 157 Ch243 168 Ch252 169 ChZS7 173 Ch265
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(Rifease % R ABC e 2 A AR [B] 10 2 m B n o n R ARKT B, IXAE R AR
27 Feynman [R5, EURSANSE I BS © fl e e ?
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7 S RS 4 A RO SR 7]

e=1+3 1, 1 1+Z( Y
k!

=kl e

12 & 1= m=1 =2 m-1
e =— m ) —=12 m
e e
k-1 If‘ l,-1
L> 1L, m b
GZEZIFS l,=2 m=1 l 16 32(—1) ;Ilélzgm
7= k! e 5 = L a——
k!
kel b1 L1 11 kel 1 L1 11
- LY LY L)Y m - (—1)k752|12|22|3 m
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L1 L1 -1 1,1

k-1
28 32 e ZIIZIZZI ZI Zm
Z =5 |,=4 ;=3
7137 k!

k=6

k<1 b1 -1 -1 1,1

RSP AIII NI NI

1 2°-.35 Z =
e 137 &= k !
Note: 16-3=48,16-5=80,16-7=2-56=112
Releationships with nuclides:
20,22 24,26 40,42,44 52 56 82,83,84 100

NelO 12 11 Na12 Mng 14 zocazo 22,24 24cr28 26 Fe Kr46 47,48 44 RUSG
112 118,119,120 12 136,137,138 157 168 16! 173
48Cd64 50 Sr]68,69,70 SgTeM BaSO 81,82 64Gd93 68 ErlOO 6!9)Tm100 70Yb103
185,187 188 200 208 209 209 210 222

75 Re110 112 76 OSllZ 80 HngO I:)b126 BI126 84 P0125 85 At125 86 Rn136

223,224 257 276 285 300 ie 2157 344,2:173,348
Fr;[36 137 100 I:m157 108 HSlGS 112cn173 120C 80 126C 136,137,138 Fy208 209,210
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