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Abstract

In this paper, we compare Maxwell’s formula of the speed of light with the
traditional formula and our formula of the speed of light in atomic units, they are
c=1/(po€0)™(1/2), cau=1/a. and cav=1/(a102)(1/2) respectively. The traditional theory
supposes that there is only one a which is the fine-structure constant, but our theory
demonstrates that there are two a (a1 and o2) along with their geometric mean o which
could be called the integrated fine-structure constant. Our formula is consistent with
Maxwell’s formula essentially, and hence should be reasonable and correct. We present
our previous formulas of the fine-structure constant, the speed of light in atomic units
and the anomalous magnetic moments of electron, muron and tauon to demonstrate the
existence of a1, o2 and ac. We also propose a valuable research topic for mathematical
physics to deduce our formula from Maxwell’s formula and provide some reasons for it.
As for the fine-structure constant and the anomalous magnetic moment of muon, the
relationships between their measured and calculated values are illustrated. In the end,
the physical meanings of o are explained.
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7(270) chen-112 112+~
75°
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L
au Ve ac /_alaz
1 1 1
= [112x (168—=+ - ) =137.035999074626
3 12.47 14-112(2-173+1)
VERE A P2 (T4, TR AT AR, Y Ba MISTEA T A 3t
a, = L - =1/137.035999037435
Sb+81+ ,g_ 13012-11-1)
3.5(112-43+1)
a, = L - =1/137.035999111818
56+81+ . 206-27-1)
3(16-81+1)
1
c,, =56+81+ ST oTD 1370859074626

2.5(4-5-7-23+1)+1
DL A PR 5 DL A% 2 AR R

82,83,84 107,109
36 K

56.58 59 63,65 100 103 112
26 FeSO,BZ 27 COBZ 29cu34,36 r46,47,48 44 Ru56 45 RhS8 47 Ag60,62 48Cd64

118,119 136,137,138 140,142 157 168 16 173 187
50 Sn68,69 56 Ba80,81,82 58ce82,84 64Gd93 68 ErlOO BnglOO 70Yb103 75 Re112
. 447 209 * 209 * 210 A¢* 222 * 223,224 * 226 * 227 * 282K 238 | *
76 08112 83 BI126 84 I:)0125 85 At125 86 Rn136 87 Frl36,137 88 Ra138 89 AC138 90Thl42 92Ul46
257 * 265) * 276 * 278 * 285 * 2157 ie 344,2173,348 ie 438 ie
100 I:m157 103 Lr162 108 HSlGB 109 Mt169 112 Cn173 126 Ch4-47 136,137,138 I:y208,209,210 17BCh265
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Schwinger formula (1947): a, = 21
T

1
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64-3-29
=0.00115965218058153 (2021/6/6, 2023/3/7)
2022 CODATA recommended: a, = 0.00115962018046(18)
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Fermilab's measurement: a,, = 0.00116592057(25) (2023/8/10)
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R 1. RSB EE S T RER R R

Date 1/ 1/ac (h/m) 1/02 (g-2) Source
2007 Jul 137.035999070(98) HarvU
2008 Jul 137.035999084(51) HarvU

2010 Dec 137.035999037(91) LKB
2017 Jul 137.035999150(33) RIKEN
2018 Dec 137.035999046(27) Berkeley
2020 Dec 137.035999206(11) LKB
2023 Feb 137.035999166(15) Northwestern
Average 137.035999096 137.0359991175

2018 137.035999037435 137.035999074626 137.035999111818  Gang Chen

DU RS A g 6 5 B i Ao S (B 1D, EER g2 Tk (GkB) AN
Wm (L0 WA PRF LRI RE R, AR W FOR R Fh 757
SRS, R BT AT B AT ) O I B Bl LA R e, i LS A
FIRE RS, RO IE T o Kk, FRATA AR 10 RN 122 B Rl
5 E R EAE R P RN — 0, XS S BRATEAE (oo fl o) RIFY)
AT SER I AR AR FAE R T BRATRIIES . AR B — T Re
J& g/m JNEXT N ar, ABAMIE 2 (h/m-Rb LKB-20) T AEAHER, MiZZiH.

Measured and Calculated Values of a
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PR CODATA (HEFR¥HEZR o) MRS EEE GR2), X
F B 7 R AT JUAFEAS ) 75 v R B L P~ 88, BRATTmT DL B LA 1 — B R
WA, ULHX P T EANG 0 A [R5 V2 AR R0t AN [ FRURS 24
SEMPERG RIEBAE R BRATME S AR AR TR ER 1.
3R 2. CODATA HEFF [ K 40 4546 & HUE

Date 1/a Source
2011 Jul  137.035999074(44) CODATA 2010
2015Jun  137.035999139(31) CODATA 2014
2019 May 137.035999084(21) CODATA 2018
2022 Dec  137.035999177(21) CODATA 2022

5. BT REMANINRESTHEERNRR

GBSV AR AT EBOAG A, ATV HE LA (.
a) HEA (s e o), FFAHMAMM AR FIH o FARAER T H
T BRI ERAE A, FELE 2021/6/13 F12023/3/10 (5 # 1A TERT
HIEAL EA MBSO R M T R AR Y 0.00116592057, X ANTHEAE
CTID e 2 oK Sy =8 87 5 WiE Bl Br& /E 4L (Fermilab Muon g-2
Collaboration) F-2023/8/10 i ff 5kl &£ 1H 0.00116592057(25)5€ K UEEK[9,
1070 XA 358 W FRAT TN RS A 55 440 15 250 P AN L2 IR . DAR 227 IR A
S T AE DA R bR AR AN AT TS (B 24 R 3D,

Measured and Calculated Values of a,
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R 3. B1 ROFHAER DA RAE

a, (Measured) a, (Calculated) Source
0.00116592080(54) BNL-06
0.00116591810(43) SM-20
0.00116592040(54) Fermilab-21/4/7
0.00116592057 Gang Chen 21/6/13, 2023/3/10
0.00116592057(25) Fermilab-23/8/10

1. BNL: Brookhaven National Laboratory
2. SM: Standard Model (Muon g-2 Theory Initiative)
3. Fermilab: Fermilab Muon g-2 Collaboration

DA AT RCE B I S A T AR (R 4) [12]. Fermilab
Muon g-2 Collaboration (2023) 3% 7 ME KK 33 M T 200 4 SLE64)
PR, TR T 40 A HV. Muon g-2 Theory Initiative (2020) 3% 21 4
[ K 78 FWF MUK 130 ZALFLEYIFL5K . Fermilab S5HATES T 2013 4EFF
SEWEST, 2017 4 Fermilab JFARUSCEERHE, 2017/8 1E# FRNIGEIR G L HR AT BEC B
7T, 2021/4/7 5 Fermilab A5 1 M ELER, SIERBATMER, BT
2021/6/13 HESFH B PRI RCE A A5, 2023/3/10 ST T /MAUMELL, Fermilab
¥ 2023/8/10 ATFEE 2 RINEEER, SHANTHTHRAET R & . ARSI
Fermilab [AIBf {2/, 26— Rl EmmiE, BRIERIE, ERETNEE, BT %45
AEREARY B AR () TSR B I T, HGE R 5 SR A R SR B =75

R 4. B RCE BRI SIS T R

Date Measurements SM calculations Gang Chen’s work
1959-1979 CERN =X &
1984 XENE
1989-1996 BNL EE R
1997-2001  BNL U &E#1iE
2006/4/7  BNL RZENEBLER A

2013 HBERILM BNLIEE] FNAL #EH 2n-e AR
2013-2017  Fermilab % & %4 MEFNTEARRSE
2017 Fermilab FFIAUE £ IR Theory Initiative FFIA1TE 8 BAMTIRH#TERTAR
2018/4/12- HSHBAEREHAR
2020 Theory Initiative AfITEE BEEWERLARLAF
2021/4/7  Fermilab A5 1 X NEE
2021/6/13 WSHBFREVUEAR
2023/3/10 BFREVUIENNTEER
2023/7/9  Fermilab {21k I S #13R
2023/8/10  Fermilab A% 2 KN E1E THEERIEST
2025 Fermilab A RLNEE  BEibiITEENRLHE B RATERARXE
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6. FEUEHEBRMER N
BATANNEMERE LA ANE (s o)y “FHHJUT PN o ac FIFRHN
SR RGN AR A
Q. =m=%=é, acz =qq, :i
a, =1/137.035999074626
JEF B A O HHE S DY AN AR B SO 1, 7 Bz i) P UEUR 519
MABMT, RRFE AR RS EE TR, SR TSR TS
R FE ve ST 1, DRI ac RS BALHI I OGTE cau MEIEL, B BLEA B (5]
B, ABAHE, R2RmRAE, oo REGHEE AR T B A i1 (1 S5 A FE 1
Voe f& (137.035999074626 1), BIR:OGEAZH, X a BB Z—.
A, R R SR TR a0 ST 1, ol & TR T AL T
L IEAT repm, BV THIZHEAEAT re R IR AT a0 [ 1/137.035999074626% R1 £
1/18779, EIERFEAREFHZ S, X o PR X Z . Feynman I\ AEREAJR
T RN 137 5, XERIRE] Vo R M2 Bk, o KPR SGRERE 75
Al OGE . BFRRNITT RN Z D, AREREERRR. Rt T ER
W . 40, an AT oo REo ARG A0 S5 46 8 40 o 1 R R o AR ot
Hartree Atomic Units: &, =e,, = 8g,,, = My, =1
ATHEH: (drg,),, =1
o 2

Rlk: v, =—2—=1
! (4re,) P

au au

e/au

2 _ "e _ ‘elau __ " 2
a =—= _re/au Ey‘ rau_Olc
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R UL, AR TRIAAE, Juda 137, 5 K/ANE 171375, B
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7. BE

ARSCRFATUART AFF I SCF M — RIS SRR . AT Maxwell fr) HL ik B0H
FEOGEA TR, 51 T B s Rl A 2, IR U A% A A RS A 25 14 8
o M on, T LT IME o FIRCONER GG AR R B, H S SR S i
I cas RBIBOCR, BAVGH TR HEE AN JEF Bl s 2
A AL BRI 7 (0 S TR A AR R IR e BN (e, BRI T
AT EEA T BAEZ B R, Rl R 30 27 (1 58 LR ) v S AN T30
W TR IR = A BB B 25 T SRR SE, TRATHGS T A7 1E P/ Rs A0 45 10 i 011
B EH DA 25 5 R 20 45 F0 5 B O B 7 SRR 28 1 BT 1) o B 6 AT B T RN
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1. E-preprint: vixra.org/abs/2401.0001
2. E-preprint: vixra.org/abs/2312.0055
3. E-preprint: vixra.org/abs/2002.0203
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E-preprint: vixra.org/abs/2008.0020
5. E-preprint: vixra.org/abs/2012.0107
E-preprint: vixra.org/abs/2102.0162
E-preprint: vixra.org/abs/2104.0053

E-preprint: vixra.org/abs/2106.0151
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E-preprint: vixra.org/abs/2106.0042
10. E-preprint: vixra.org/abs/2308.0168
11. Fine-structure constant — Wikipedia
12. Muon g-2 — Wikipedia

13. E-preprint: vixra.org/abs/2212.0147
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