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Abstract

This paper is a subsequent paper to our previous paper “Schrodinger Equation of
Hydrogen Atom in Atomic Unites, Theory of Chirality and the Territory of Modern
Physics” (viXra:2103.0088v3). In the end of it, we gave some preliminary formulas and
values of the anomalous magnetic moment (a=(g-2)/2) of electron and muon. In this
paper, we test the value of the anomalous magnetic moment of electron (ac) given in
the previous paper by a new method which employs our formulas of the fine-structure
constant and 2n-e formula, and hence we have verified the previous value and give a
new concise formula of the anomalous magnetic momentum of electron (ac) and the
fine-structure constant (02). The same formulas for muon and tauon are also given.

Keywords: formula; value; the anomalous magnetic moment; electron; muon;

tauon; the fine-structure constant.

1. Introduction
In our previous paper', we gave a new formula of the anomalous magnetic moment

of electron (ac) and supposed it would relate to nuclides.
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With theoretical and experimental values of the anomalous magnetic moment of
electron (ae), physicists can calculate the fine-structure constant (o) by means of
Quantum Electrodynamics (QED) and Standard Model (SM). However, the calculation
is much complicated. In this paper, we introduce a simply method to connect the
anomalous magnetic moment of electron (ac) and the fine-structure constant (a2), and

give a concise formula of them. This method is also applied to muon and tauon.

2. A Concise Formula of the Anomalous Magnetic Moment of Electron and the
Fine-structure Constant
In December 1947, Schwinger gave the first formula between the anomalous

magnetic moment of electron and the fine-structure constant as follows based on

Quantum Electrodynamics?.
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However, the subsequently developed more precise calculation methods are much
complicated and usually demand super-computer’”’. And if the experiment determined
ac 1s not enough accurate, the calculated o shouldn’t be satisfying precise either.

1,8-14

In our previous papers , we gave many formulas of the fine-structure constant,

the two most typical formulas along with our 2n-e formula are listed as follows.
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In these formulas, we developed a methodology that the natural constant 27t was
quantized, i. e., 2n-e formula could only adopt definite natural number k rather than
infinity. So, with Schwinger formula and our 27 quantization method, we can construct
the relationship formula between the anomalous magnetic moment of electron (ac) and

the fine-structure constant (02) as follows.
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In brief, we gave a concise formula of the anomalous magnetic moment of
electron (a.) and the fine-structure constant (o) as follows.
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The relationships between the factors in the above formula such as 11, 25, 47, 109
and 278 and nuclides strongly indicate this formula and the value should be correct and
precise. It also shows that the quantization of 2m, i.e., 2n-e formula’s taking definite k
rather than infinity, has the same effect as calculations with Quantum Electrodynamics
and Standard Model, this means that in the world of nuclides 2x is quantized to be the
form of (27)chen-k Or some approximate fractional numbers like 4x157/100.

It is just like taking a clear photo from a moving object to calculate the fine-
structure constant from experiment determined values of the anomalous magnetic
moment of electron. The method with QED and SM is to calculate the all moving details,

our method is to add adjusting coefficients, different paths get to the same goal.

3. Comparison of Calculated and Measured Values of the Fine-structure
Constant
In our previous paper'!, we gave the following figure to illustrate comparison of
calculated and measured values of the fine-structure constant. In it, the lines 4 and 5
were in black. In this paper, we make a correction to change them to red. That means

g-2 method corresponds to oy (Fig. 1). There are color changes with 1/a; and 1/0..
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4. Concise Formulas of the Anomalous Magnetic Moment of Muon and the
Fine-structure Constant
In our previous paper', we gave the following formula of the anomalous magnetic

moment of muon.

2
a,= 9. —c_ 1 - =0.00116592057346019
2 231113

10,11 12,13 23 24,25,26 27 47,48,49,50T% 55 54,56
5 BS,B 6C6,7 11 NalZ 12 Mg12,13,14 13 A|l4 22T|25,26,27,28 25 MnSO 26 Fe28,30
66 75 78 79,81 89 116 133 137 143 162
30 Zn36 33 AS42 34 Se44 35 Br44,46 39Y50 50 Sn66 55CS78 56 BaBl 60 Nd83 66 Dy96
194,195 235 | * 286 ie 363,364 ie
78 Pt116,117 92U143 113 N 73 143Ch220,221
2021/5/26-27

Here, we give another form of formula of the anomalous magnetic moment of
muon (a,) and the fine-structure constant (o) as follows.
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5. Concise Formulas of the Anomalous Magnetic Moment of Tauon and the

Fine-structure Constant

In the above formulas of the anomalous magnetic moment of muon and the fine-
structure constant, we notice that there are correction coefficient factors 31 and 37
which are adjacent prime numbers with relationship formula of 6 X31=5X37+1. There
is only the other such couple of prime numbers which are 11 and 13 in all prime
numbers (6 X 11=5X13+1). So, by imitating the above formulas of the anomalous
magnetic moment of muon and the fine-structure constant, we can construct the

following formulas and guess they would be the formula of tauon.
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Then we searched literature and found the theoretically calculated value of the

anomalous magnetic moment of tauon was 0.00117721(5)"". It is really amazing.

6. Comparison of Theoretically Calculated and Experimentally Measured
Values of the Anomalous Magnetic Moment of Electron, Muon and Tauon

Table 1. Comparison of Theoretically Calculated and Experimentally Measured ac, a, and a..

Calculated asV Calculated a™ Measured afx?
Lepton — - (aSM-aT€)/aTc
By Standard Model By Theory of Chirality By Experiment
e 0.001159652181606(23)" 0.00115965218134971 0.00115965218073(28)° 2.2x1010
n 0.00116591810(43)6 0.00116592057151917  0.00116592061(41)*° -2.1x106
0.00117749298413971 -2.4x10*
T 0.00117721(5)" -0.052-0.01318
0.00117722266894592 -8.5%106

Note: Lifetime of tauon is very short, so it is quite difficult to measure a, with ordinary spin precession
experiments'’; The second a™ value of tauon is more possible than the first one (refer to Section 8).
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In our previous paper!, our theory was named to be Theory of Chirality (TC),
which is one of the four plates (Theory of Relativity, Quantum Theory, Chaos Theory
and Theory of Chirality) of the modern physics. As collision among earth plates
makes mountains, interaction among the plates of modern physics makes some
anomalies in physics. For example, Standard Model (SM) should be perfect in
Quantum Theory plate of modern physics, however, errors in calculation of the
anomalous magnetic moment of electron, muon and tauon (a., a, and a;) with
Standard Model would become larger and larger (Table 1). So, in the calculation of
ae, ay and a; with Theory of Chirality, we added adjusting coefficient such as vy, v, and
vt, which could be called Plate Interaction Coefficients (PICs). From electron to muon
to tauon, PICs become larger and larger. As for the magnetic moment anomaly of
electron, muon and tauon (probably caused by the interaction among the plates of

modern physics), electron is like a plain, muon is like a hill and tauon is like a mount.

7. Other Possible Formulas of the Anomalous Magnetic Moment of Tauon and
the Fine-structure Constant
There should be possible formulas of the anomalous magnetic moment of tauon

and the fine-structure constant as follows.
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8. Formulas of the Anomalous Magnetic Moment of Electron, Muon and Tauon

in Fractional Number Form



In the above formulas of the anomalous magnetic moment of electron, muon and
tauon (ae, ay and a;) and the fine-structure constant (o), there are several kinds of
adjusting coefficients which are logically reasonable respectively, however, they could
be combined to just one kind of adjusting coefficients (1, B2 and 33) and hence formulas

of a, a, and a in fractional number form could be gained as follows.
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In above, the second formula of a_ is more mearningful than the first one,

so a_=0.00117722266894592 is more possible.

)

=0.001159652057151917

13(1+
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9. The Meanings of k in 27-e formula in the Formulas of the Fine-structure

Constant and the Anomalous Magnetic Moment of Electron

With k=112, 2n-e formula exists in the formula of the fine-structure constant a1, the
marvelous coincidence of the two 112 numbers is a perfect proof to our assumption that
the natural end of elements is the 112th element Cn®. However, k=278 appears in the
formula of ao, it seems quite strange. But k=278 and k=109 appear in the formulas of
the anomalous magnetic moment of electron with another marvelous coincidence of
100Mtigo (109+169=278), showing this formula should be reasonable or correct. Here
we try to dig more meanings of 2n-e formula with the k values of 112, 109 and 278 by

approximation to fractional numbers and relating to elements and nuclides as follows.
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L L =0.15891398 ~ 41
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It seems that the approximate fractional numbers of (27m)112 and (2m)278 do have
some meanings referring to elements and nuclides, but (27)109 should have much less

meanings, so (27m)109 should be an affiliated part of (27)278 corresponding to 100Mtieo.

10. Another formulas of the Anomalous Magnetic Moments of Electron, Muon

and Tauon

The general formulas of the anomalous magnetic moments of electron, muon and

tauon should be as follows.

a=_ %V  _ 13- (27) chen-218 /4
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1 1 1
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Based on different correction coefficients such as vy, f and A/B/C, we can give a
little bit different formulas and calculations of the anomalous magnetic moments of

electron, muon and tauon. The following are some examples.
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The above formulas are not consistent with each other, so they shouldn't be corect.
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soPly " "esEUggao  64CUgn0s 68 Eling 72 Hfios 106,108 79 Alszg g0 MO115,120
27 po* 230,232T " BAT ¥ 244y % 26 pu* 295 yie  300pie  659npie 847
80 ACizg ool Mao122 92U1a3 ‘94 Pliso 108 ACis 10177 120CHig0 141CNs15 12 Chyoy
2023/317

11



1 1

1+ 1+
q - %l 13:(27)cren o U5 773137 557
Y (27)chena0e 100+ (277) chen-s00 112 — 1
64-3-29
= 0.00116592057074684
85§;Rb48,50 107'12?A960,62 182'1831184Ylgivv108,109,110,112 5.37'13; RellO,llZ fggc i;S fZlé?C igG
1 1
1+ 1+
q o e 13-(27)cren s 4773137 61t
" (2%)chen10 100+ (277) cen100 112 - !
64-3-29
=0.00117722266816610

e o 64,66,67 106,112,114,116 116,117 2-67 160,162
22T|25 30 Zn34,36,37 48 Cd58,64,66,68 50 Sn66,67 56 Ba78 66 Dy2 47,96

2023/3/10

1 1 1
13+ —- +
o - 138, 7 17 4(8-61-1) 47-107(2-11-43+1)
“100-112 100-112
=0.00116592057074684
35Yl377C|18,20 gTiZS 25:Fe30 ??:Krﬂ 98,32"'(:;‘5’56 14(1)1(1)Ru56 107’11?79Ag(30,62 136‘l§gBa80,81 l40‘légce82,84

180,181- 222 *273,2:137,275 * 843 ie
r98,99,100 73Ta107,108 86 I:znl36 107 Bhl66,167,168 136C 613

145,146,147 * 166,167,168
61 Pm84,85,86 68 E

1 1

_ _ — 0.00116592057074684
8107 5.172(16-47-1) +

a
" 157
163
35,37 83 107,109 140,142 157,158 160,163 166,167,168
17 CI18,20 36 I<r47 47 Ag 60,62 58 Ce82,84 64Gd93,94 66 Dy94,97 68 Er98,99,100
180,181 4.47 209p;:* 257 * 268 * 273,2137,275 * 2157 ie 400 ie
73Ta107,108 76 OSllZ 83 BI126 100 I:m157 105 Db163 107 Bhl66,167,168 126Ch4»47 157Ch243
2023/3/19

1 1 1
13+ =— 17
1

5 611 448107121

134, 9 —0.00117722266816609

a = =
T
100-112 100-112
27 35,37 39,41 46,48,49,501 54,56,57 64,66,68 88
13 AI14 17 CIlB,ZO 19 K20,22 22T|24,26,27,28 26 Fe28,30,31 30 Zn34,36,38 38 Sr50

112,114,116 115,116,118 136,137 161,162,163 168 188
48Cd64,66,68 50 Sn65,66,68 56 Ba80,81 66 Dy95,96,97 68 Er;LOO 76 OsllZ

1519 *  344,2173 ie
112Ch173 136,137 Fy16~13,11-19

1 1
3(2-3-47+1)  g.95.13(6.101+1)— 2
43

107,109

4715 55 54,56,57 83 94 97,98,9 * 100,101

22T|25 25 Mn30 26 Fe28,30,31 36 Kr47 42 MOSZ 4?3TC54,55,56 44 Ru56,57 47 AgGO,GZ

140,142 171y 200 257 * 643 * 2157 ie 8-43 ie 400 ie
58ce82,84 70Yb101 80 HngO 100 Fm157 101 Md157 126Ch4<47 136 Fy16~13 157 Ch243

2023/3/20

=0.00117722266816610

T
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11. Comparison of Theoretically Calculated and Experiment Measured Values of
the Anomalous Magnetic Moment of Electron, Muon and Tauon
Based on the results in Section 10, we give the following new table for comparison
of theoretically calculated and experimentally measured values of the anomalous
magnetic moment of electron, muon and tauon. The values calculated by Theory of
Chirality is much more precise.

Table 2. Comparison of Theoretically Calculated and Experimentally Measured a., a, and a..

Calculated asV Calculated a™ Measured afx?
Lepton — - (asM-aT€)/a™®
By Standard Model By Theory of Chirality By Experiment
e 0.001159652181606(23)" 0.00115965218058153 0.00115965218059(13)%° 8.8x1010
n 0.00116591810(43)6 0.00116592057074684 0.00116592061(41)% -2.1>10¢
T 0.00117721(5)Y 0.00117722266816610 -0.052-0.013'¢ -1.0x10°%

Note: Lifetime of tauon is very short, so it is quite difficult to measure a. with ordinary spin precession
experimentst’.

12. Comparison of the Two Methods of Standard Model and Theory of Chirality
in Calculation of the Anomalous Magnetic Moment of Electron, Muon and
Tauon
In calculation of the anomalous magnetic moment of electron, muon and tauon, the

method of Standard Model (SM) assumes 2= to be an irrational number as usual but the

calculation which employes supercomputer and many physicists’ collaboration is very
complicated, however, our method of Theory of Chirality (TC) which employs 2zn-e

formula is quite simple. The comparison of these two methods is shown in Fig. 2. The

method of SM is like climbing a mount, the method of TC is like going through a tunnel.
2z

27 — e formula:

e .,
(2”)0'1(” k :( ;,/,4)
e’
5

Standard Model

Theory of Chirality a, .,
elult

Two Ways to Explain the Anomalous Magnetic Moments of e/p/t
Dr. Gang Chen, 2023/3/1-2

Fig. 2
13



References:

1. G. Chen, T-M. Chen and T-Y. Chen, viXra e-prints, viXra:2103.0088v3.

2. J. Schwinger, Phys. Rev. 73, 416L (1948); 75, 898 (1949).

3. R. Feynman, Phys. Rev., 74, 1430 (1948); 76, 769 (1949).

4. F. Dyson, Phys. Rev. 75, 486, 1736 (1949).

5. D. Hanneke, S. Fogwell and G. Gabrielse, Phys. Rev. Lett., 100, 120801 (2008).

6. T.Aoyama, M. Hayakawa, T. Kinoshita and M. Nio, Nucl. Phys. B 740, 138
(2006); B 796, 184 (2008); Phys. Rev. Lett. 109, 111807, 111808 (2012); Phys,
Rev. D. 91 (2015) 3, 033006; Phys, Rev. D. 96 (2017) 1, 019901 (erratum).

7. T.Aoyama, T. Kinoshita and M. Nio, Phys, Rev. D. 97 (2018) 3, 036001; Atoms 7
(2019) 1, 28.

8. G. Chen, T-M. Chen and T-Y. Chen, viXra e-prints, viXra:2002.0203.

9. G. Chen, T-M. Chen and T-Y. Chen, viXra e-prints, viXra:2008.0020.

10. G. Chen, T-M. Chen and T-Y. Chen, viXra e-prints, viXra:2010.0252.

11. G. Chen, T-M. Chen and T-Y. Chen, viXra e-prints, viXra:2012.0107.

12. G. Chen, T-M. Chen and T-Y. Chen, viXra e-prints, viXra:2101.0187.

13. G. Chen, T-M. Chen and T-Y. Chen, viXra e-prints, viXra:2102.0162.

14. G. Chen, T-M. Chen and T-Y. Chen, viXra e-prints, viXra:2104.0053.

15. B. Abi et al. (Muon g-2 collaboration), Phys. Rev. Lett. 126 (2021), 141801.

16. T. Aoyama, et al., Phys. Rep. 887 (2020), 1-166.

17. S. Eidelman, M. Giacomini, F.V. Ignatov and M. Passera, arXiv:hep-ph/0702026v1.

18. Y. Ozguven, A. A. Billur, S.C. Inan, M.K, Bahar and M. Koksal, Nucl. Phys. B 923
(2017) 475-490.

19. X. Fan, T. G. Myers, B. A. D. Sukra and G. Gabrielse, Phys. Rev. Lett. 130 (2023),
071801.

Acknowledgements
Yichang Huifu Silicon Material Co., Ltd., Guangzhou Huifu Research Institute Co.,
Ltd. and Yichang Huifu Nanometer Material Co., Ltd. have been giving Dr. Gang Chen

a part-time employment since Dec. 2018. Thank these companies for their financial

14



support. Specially thank Dr. Yuelin Wang and other colleagues of these companies for
their appreciation, support and help.

Thank Prof. Wenhao Hu, the dean of School of Pharmaceutical Sciences, Sun Yet-
Sen University, for providing us an apartment in Shanghai since January of 2021 and

hence facilitating the process of writing this paper.

Appendix I: Research History

Section Page Date Location
1 1-2 2021/6/6
2 2-4 2021/6/6-7
3 4 2021/6/6-7
4 5 2021/6/13 .
Shanghai
5 6 2021/6/17
6 6-7 2021/6/17,20
7 7 2021/6/20
8 7-8 2021/6/19-20
9 9-10 2021/8/14 Chengdu
Preparing this paper (v1) 5 2021/6/6-7 Shanghai
Preparing this paper (v2) 7 2021/6/7-13 Shanghai
Preparing this paper (v3) 10 2021/6/7-21 Shanghai

2021/6/7-21 Shanghai
2021/8/14-15 Chengdu
Preparing this paper (v5) 15 2023/3/3-23 Sichuan
Note: Date was recorded according to Beijing Time.

Preparing this paper (v4) 11

15



