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Abstract

This paper is a subsequent paper to the paper “Chen’s Formulas of the
Fine-structure Constant” (viXra:2002.0203) for giving some supplements. In the
previous paper, many formulas of the fine-structure constant o based on the most
important key number 112 had been given. In this paper, some new formulas of a
based on a subsequent key number 173 were deduced, some formulas of o were
expressed with large integers, some new formulas of Euler number e and their
relationships with nuclides were given, the relationships of some formulas of 2z with
nuclides were revealed, the relationships between some constants (e, v, vc, Yg and ycg)
and nuclides were disclosed, a picture showing the unification of mathematics and
physics through o was depicted, the most important formula of the speed of light in
atomic unites ¢y, was revised to be more reasonable, a Fibonacci sequence containing
173 and its relationships with nuclides were proposed, the meanings of the numerical
values of o and c,, were discovered, some formulas of a based on 137, 83, 832, 112 X
173, 163173, 36/112, 100X 112 and so on were presented, continued fractions of a
and c,, were gained, an overall picture of the set of formulas of o was designed, and
comparison of the calculated and measured values of a was exhibited.

Keywords: formulas of the fine-structure constant a, formulas of Euler number e;

the speed of light; the unification of mathematics and physics; relationships; nuclides.

1. Construct formulas of a with 173 instead of 112

Referring to 112Cni73, 137FY200 and 173Chgs1 262 presented in the previous paper
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“Chen’s Formulas of the Fine-structure Constant” (viXra:2002.0203)*, the natural end
of elements is 11,Cn, the Fynmann end of elements is 137Fy, and the end of ideal
extended elements is 173Ch. We had already constructed formulas of a with 112 which
is double of the most stable number 56 in the world of nuclides according to our
Chirality and Poetry Model of Atomic Neclei?, and 173 seems to be a subsequent
stable number connected to 112, so it should be possible to construct some reasonable
(but may less important) formulas of o with 173 instead of 112 as follows. And the

factors in these formulas are supposed to relate to nuclides as in the previous paper”.
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1180g16~11 13lch201 136,137,138 Fy16~13,11~19,210 163C 319 l7lCh6~43,260 173Ch9~29,2~131

131.(224...27610 4.9-13-59 )
. ~ 33 276112-2.5-11-(4-9-7-1)+1 1
2-131(173)-Wallis — R,
163 173_%
25.10
=1/137.035999111818

19 23 27 46,47,48,49,501; 59 83,84 105 913,118

9 I:lO 11 Na12 13 AI14 22T|24,25,26,27,28 27cr32 36 Kr47,48 46 Pd59 50 Sn67,68

131 141 157 163 165 209> 209 * 257 * 467 * 1519 *
54 Xe77 59 Pr82 64Gd93 66 Dy97 67 H098 83 B|126 84 P0125 100 I:rT1157 105 Db163 llzcn173

2213 ie 294 ie 4.83 ie  344,2173,348 ie 410 ie 435 ie
113N 73 1180916-11 131Ch3v67 136,137,138 Fy16-13,1l-19,210 163C 319 173Ch2-131

2-131-(1—1+1—1+---+ L )
o _ 3 5 7 2:2:1117-47+1 !
2-131(173)-GL — 163 11-67-97
173-== =
4-10

=1/137.035999111818
1 Nay, 35'1377(”18,20 22Ths 302Ny 45 MOg 77 Ago 2 s Xe; DYy, 5 HOg 5 Bkg,

4.67 * 270 * 1519 * 2213 ie 483 ie  344,2:173,348 ie 410, ie 435 ie
105 Db163 107 Bh163 112cn173 113N 73 131Ch3-67 136,137,138 Fy16~13,11-19,210 lGSCh247 173Ch2~131

o _ 131-(27) ne 17 1
2-131(173)-NC 4163 475 1 R 49-(12-269+1)
20-64 25-10"

=1/137.035999111818

35,37 85,87 113,115 131 163 268 * 269 * 270 * 435 ie
17CI18,20 37 Rb48,50 49 In65,66 54 Xe77 66 Dy97 105 Db163 106 89163 107 Bh163 173Ch2~131



Q) 175173)

2 2 2 2
7.25.@2 e & & €
(2)3 (§)5 (ﬂ)7 ( 4.3-11-47-1 )15-(14-59+l)
B U 20 %% M4.1317+1) 1
2.167-(32-3-49-1)

=1/137.035999111818
10115185,6 141175N7,8 1213Na12 f;AIlll 281291528i14,15,16 f5lP16 351377C|18,20 47122Ti25,27 5023]’\/27,28 25§Mn30
54’56’57’2568Fe28,30,31,32 2579C032 64’66Y67'68‘;gzn34,36,37,38,40 GgyngaSBAO 77’371?8e43,44 79’338;8'—44,46
80182’83184':?66Kr44,46,47,48,50 85§;Rb48,50 22Y50 14(1)‘(1)Ru56 10711279A960,62 113'12-95|n64,66 13111321::Xe77,78,80

114’115‘116'1171118’119’152(())8n64,65,66,67,68,69,70 3'151; Prg, 1575 Hoy, 167'1(?88 Ely 100 lgngmo 175'135 LUyg4105
Y Byp 103104106 78 Pliss 83 Blios 34 P05 10 Lhso 115CMirs 113NN 11507
{5CH, “IICHS, 0N, TFyS, SO, MO

Q;)_175(173)-Wallix

4.7.25.(23ﬂﬂ§§§...18606 16-(2-7-83+1) )
335577 19607 2-3-7-(2-13-17+1)+1 1
13.67 1

173-
5.(16-9-5-17-41+1)

=1/137.035999111818
1011 14,15 20,21,22 27 28,2930 35,37 40,42,44,46,48
sBss 7N7g 1oN€g1110 13 Al 1903516~ 17Chig 20 20C0,22,24,26,28

45 481+ 50,5 55 54,56,57,58 68,60,62,64 \ |5 64,66,67,68,70
21SC24 ZE;TIZG 2]3\/27,28 25Mn30 26 F628,30,31,32 28 N|30,32,34,36 30 Zn34,36,37,38,40

74,76,77,78,80,82 79,81 78,80,82,83,84,86 89 90,91,92 93
34 Se40,42,43,44,46,48 35 Br44,46 36 Kr42,44,46,47,48,50 39Y50 40 ZnSO,51,52 41 Nb52

103 115,117,118,119,120,122 129,130,131,132,134,136 134,136,137,138
45 Rh58 50 Sn 54 Xe 56 B

65,67,68,69,70,72 a'78,80,81,82

170,172,173,174
r98,99 ,100 7OY

75,76,77,78,80,82

166,167,168 204,206,207,208 209p:* 209 * 262y *
68 E b100,102.103.104 82 Pb122,124,125,126 83 B|126 84 P0125 103 Lr159

120N AN, 5Ch SiChe iaeis FYoosaos o 195 Clogr seo
Oy 1750173)-6L
8-7-25-(1—1+1—1+---+ 1 )
3 5 7 2:2-(2:9-7-47+1)+1
5-59.(4-5-13-17+1)

=1/137.035999111818

27 35,37 e o 54,56 40,42,44,46,48 59 115,117,118,120
13 AI14 17 C|18,20 22T|25 26 FeZS,SO 20 Ca20,22,24,26,28 27 C032 50 Sn65,67,68,70

134,136,137,138 347
56 Ba78,80,81,82 59 PrSZ

X2475073)-NC = 7.251.?(»2(73[7)%_15 1 : 1
173~ +
2-(3-128-1) 125.7.292
12; Al,, 28’29’13A?Si14,15,16 1351 Pe 54'56’575: Fes 203122 63’26950"34,36 112'1:83Cde4,65 125‘1§,§Te73,76 1;3Nd85
18511% Re 1011, 7'2912(1)3511-'122,124 zgf Pofzs 12-1129(:”1*73 zillg N i?a 2‘1112153(: iZ7 fzzsechfgs 14-31'1?723?Ch;i31,262

10
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2. Formulas of a;.7.nc and ag-13-nc €xpressed with large integers

u 3 36 1
T T @m0, L 1 3
2.5.(3.7)2_7
7-17
3 36 1
- 3 1\l 1 1
7.6+ (- _ -
= n(n+1/2)(n+1) 4-7 2.5.(3.7)2_£
7-17
3 36 1
7-(6+ ; - é + % )112+ ! ! 113
1.5.2 2.2.3 3.0.4 47 53772
2 2 2 7-17
B 36 1
7~(6+1—i+i)112+ L ! 113
7-17
3 36 1
7-(6+E)112+ ! 1 113
210 4'7 2_5_(3‘7)2_7
7-17
3 36 1
7-(ﬁ+i)112+ ! ! 113
7 210 4.7 2.5.(3.7) = =2
7-17
36 1
s+ tappy BT
30 4.7 41-67-191
1080 1 1080 28-41-67-191
1321449 5-11-9479 1321 81-89-229-997
4.7-41-67-191

_ 25.5.7-(2°-5+1)(2-3-11+1)(2-5-19+1)
3-(2°-11+1)(2*-3-5-11+1)(4-3-19+1)(4-3-83+1)

=1/137.035999037435

10115185,6 14'175N7,8 199|:10 20'211]?02Ne10,11,12 ffNa12 28'29'134§)8i111,15,16 35’ZI:.))77C:I18,20 39140;191}(20,21,22

46,47,48,49,507%
22T

58,60,61,62,64 | 64,66,67,68,70
o NI LN

45 73
218C24 24,25,26,27,28 30,32,33,34,36 34,36,37,38,40 32Ge41

82,83,84 96,98,99,100,101,102,104
3% K 2 RU

79,81 112,113
35 Br44.46 52,54,55,56,57,58,60 48 Cd64,65

89
r46 ,A7,48 39Y50

113,115 112-120,122,124 136,137,138 140,142 151,153 165
49 In64,66 50 Sr]62770,72,74 56 Ba80,81,82 58 Ce82,84 63 Eu88,90 67 H098
164,166,167,168,170 16 1851117 188,9-21 191,193
68 Er96,98,99,100,102 GnglOO 75 RellO,llZ 76 05112,113 7 Ir114,116
199,200,201

208 1119p* 1119 * 222 * 223 ,.* 226 * 227 *
80 HgllQ,lZO,lZl 82 Pt126 83 B|126 84 I:)0125 86 Rn136 87 Fr;l.36 88 Ra138 89 AC138

1519 * 2213 ie  318,11-29,320 * 344,2:173,348 ie 2217 * 380 *
112 Cn173 113 Nh173 127 Ch191,192,193 136,137,138 Fy208,ll-19,210 148Ch226 151Ch229

11



L _13:@2n)es 1
2-13-NC 100 112 _ 1 N 1 _ 1
4.9 1600 2(2-7-199-257+1)

=1/137.035999111818

27 28,29,30Q; 36,38,40 40,42,43,44,46,48
13 AI14 14 SI14,15,16 18 Ar18,20,22

46,47,48,49,501;
20ca20,22,23,24,26,28 ZgTI

24,25,26,27,28

54,56,57 58 69,71
6 F€

80,82,83,84,86
28,30,31,32 31Ga38,40 36 K

90 100 119 16
r44,46,47,48,50 402r50 44 Ru56 508n69 GZTmIOO

199 257 * 328 ie 671 ie
80 HgllQ 100 le57 129C 99 169Ch257

5 _ n+l
(27 )yes =6+, ) SRS U 12 —t
Znn+1/2)(n+1) 1.3 3.5 2.3.7 2.3.5 3.5.11
2-3-5-7-11 2-3-7-11 3-5-11 7-11 2-3-7

+ 2 - 2 + 2 - 2 + 2
2-3°-5-7-11 2-3°-5.7-11 2-3°-5.7-11 2-3°-5.7-11 2-3°-5.7-11
2310-462+165-77+42 1978 989 29-751

+ > =6+ > =6+ =

2-3°-5-7-11 2-3°-5-7-11 5.7-9-11 5-7-9:11

Y 13-29-(2-3-5°+1) 1
2-13-NC — 2 3

22.5°.7.911 g4, 1 1 1
4.9 1600 2(2-7-199-257+1)
13-29-(2-3-5°+1) 1
- 2 3
22.5%.7.9.11 112 1( 1 1 N 1
2'2.9 800 (2-7-199-257+1)

13-29-(2-3-5°+1) 1

22.3%.5°.7.11 19— 13-19-(2-17%-37-53+1)

2°.3%.52.(2.7-199-257 +1)

=6

)

=1/137.035999111818
f;Allzl 28'29?4(1)Si14,15,16 35yf77(:|18,20 39'40f!;-K20,21,22 46'47'481492(2)1-i24,25,26,27,28 2543ch9 25§Mn30
P2Clsszs 302Ny 53PS, V3R "M g RUs o 51,4, 55CSsg e DY
185'11'% RellO,llZ 191Y17973|r114,116 189(?Hg7~17 11;§Bi;6 ll;fPOIZS 1336?ch51 13;7£;Bk;0 fggFmIW
269’12()76189;63,165 ::LL1752 MC;-ZQ 211121530 ii~17 6'53'11'291f22$C i31,3-64,193 f§§C igg féigc i;19 fGZSChZIeW
3. Deduction of new formulas of e

Define co=limn

e:(1+£)°°: +££+Mi2+00(00—1)(00—2)i3+
o0 1! o 21 3! o0
:(1+1+l+£+...)+(i+1+2+1+2+3+...)l+
1 21 31 21 3! 41 0
[EJrl-2+(1+2)3Jr1-2+(1+2)3+(1+2+3)4er]izJr
3! 41 51 0
(123 12340200234 1
41 51! o

12



3-1. There are or should be some formulas as follows.

o0

oo et 1 Z = 2.718281828459045 -
11 21 3l 1

|

1 1+2 1+2+3 © Z 21

e=2(—+——+ L)=2) = —
2 21 3l 41 kZ; k! kZ:l:k!

1> m
_24 £+1'2+(1+2)3+1'2+(1+2)3+(1+2+3)4+... _242,:2 Zl
11" 3! 41 51 117 k!
l,-1

_ - A _ = L
AT 51 7 & k!

k-2
1 1+2 1+2+3 (=) ZI ©

gt B

k-1 1-1

D3N
1 2412 1.2+(1+2)3 12+(1+2)3+(1+2+3)4 ) 24w( )1 m

] 1=2 m=1

e 53 41 51 5 & k!
‘- k-1 L-1 1,-1
D*SUY LY m

1_4812:3 1.23+[12+(1+2Y4 4 4_i( : .Z .zzmZ

e 5° 4l 51 5 k!

3-2.  There are or should be some general formulas as follows.

oy XXX 2
e_1+1l+2!+ +- _1+Z _1+X(| o
k2kl k2k—l
x‘ m X2y m
1 1+2 1+2+32 1 & - =
e =2+ 2(=+ =2y mi
[ 3! 1= (. Z kzz;‘ k!
k3k_1 1-1
RO
L8 1.2 1.2+4(1+2)3 . X212 m
e’ = [—+ X+ ... z
Xx+8/3" 3! 41 X+8/3k k!
o = 6-8 {123+123+[12+(1+2)3)]4 3
(X+2)(x+6) 5!
k-1 h-1 |-
o LTSS
> —= (xeR, 0°=1)
(x+2)(x+6)k k!

13



3-3.  There should be some special zero points for the above formulas as follows.

k-1 1-1
8 k-3

_Syes
i( P 2 2" 12 1240423 8
z k! B 41 3
1 2+(1+2)Z;L(1+2+3)4( 2) 20

k=1 L1 1,-1

NE I hb

S 1-2-3 1-2-3+[1-2+(1+2)3]4

kZ; kl 41 51 (=2)+
1.2-3+[1-2+(1+2)3)]4+[1- 2+ (1+ 2)3+(1+2+3)4]5( 2)% +
6!

1

TS,

= mai 1-2-3 1-2-3+[l-2+(1+2)3)]4

(-6)+
kz; kl 41 51
1.2-3+[1-2+(1+2)3)]4+[1- 2+ 1+ 2)3+ (1 + 2+3)4]5( 6)% +
6!
3-4.  There should be some special extended formulas as follows.
k=1 b1 -1 -1 k=1 h-1 =1 -1
LY LY LY m LY LY LY m
5760i.1_412_3 2; o 2785 2.1_412_3 2; =
2447 = k! 2-9-136-1i= k!
k=1 k-1 1,1 ;-1 k=1 k-1 -1 ;-1

BSOIDILY IS I I AP ILY I NI
L=4 1,=3 =2 m=l 2"-3- =4 1,=3 l,=2
o " )

T3.112+41 k!

CDII—‘

k=1 h-1 L1 L1 1,-1 k1 b1 L1 -1

2304 & .Z; ,ZZ' Z' 2'42”‘ X I, |2Zlgzl4lfm

I;= ,=2 m=1

_ ilfs =4 1,=3 I,=2 m=1
959 & k! T 71374 k!

k-1 hL-1 1LL,-1 ;-1 I,-1 k-1 h-1 |-

. ”Z'Z'Z'Z'ng m(l)”Z'Z'Z'ZIZm

k=6 k!

oD |

4. Relationships between the new formulas of e and nuclides

1S YIS m

8-3 1=2 m=l 1 _8-3¢ =2 m=l
e:— _— P —
11Z k! e 5 kz k!

Ty 9 10,11 12,13 14,15 20,21,22 24,25,26
3L|4 4 BeS SBS,G 6C6,7 7 N7,8 NelO 1112 11 Na12 Mng 13,14 22-“26

14



1 bl L
L1635 () T3S m
e 5 e =3 1,=2 m=

k!

%: 15 = (—4)¢ 4Z|2| Zm

e k=4 o |

vy 9 10,11 12,13 14,15 16,17,18 20,21,22 24,25,26
3 LI4 4 BeS 5 BS,G 6C6,7 7 N7,8 808,9,10 NelO 1112 Mng 13,14
28,29,30 32,34,36 40,42,44,48 50,52,54
14 S|14 1516 15 RLG S16 18,20 CaZO 22,24,28 218024 CrZG 28,30
54,56,58 58,60, 64 64,36,70 66,68,72 79,81 80,84
FeZB 30,32 N I30 32,36 Zn34 36,40 Ge34 36,40 Br44 46 Kr44 48

112 136,137 185,187 200 285 *
48 Cd64 Ba‘SO 81 75 RellO 112 Hg120 112 Cn173

B R =1 I N A

I35 YO ILTNNNSRIND 35 3B

57602 =4 1,3 -2 m-l h=d 1,=3 ;=2 m=

2447 ~ Kl T 2.9-136-1% Kl
k5kl -1 L1 -1 k5k1 -1 1,-1 -1
1 LY LY 1 LY LY
s s VB gy S
e 337 & k! T 311241~ k!

16,17,18 32,33,34,36 35,37 36,38,40 64,68,70 74,80,82
808 9,10 SlG 17,18,20 CIlS 20 Ar18 20,22 Zn34 38,40 Se40 46,48

112,114,118,119,120,122 168 112 136,137 185,187 285
SnGZ 64,68,69,70,72 Er;LOO 48Cd64 BaSO 81 75 RellO,llZ 112cn173

L1 L1 -1 I,-1

5 LELSLS LS m

2304 Z :4 |3
959 & k!

k-1 -1 -1 -1 -1

- Z'lz'szZth

28 322 5 U4 153 1,2
71314 k!

I A |

L (DURLELSLS LS,
ER

k=6

CDII—\

k<1 b1 L1 -1 -1

(—1)k*6|2|12|22|3§|4;m

_28'3'5 =
137 2 k!

k=6
83,84 112 136,137,138 209 209 222 223 ,* 226 227
Kr47 48 48Cd Ba‘80 81,82 BIlZG P0125 Rn136 87 I:r138 Ra‘l38 ACl38

285 344,2173,348
112cn173 136,137,138 Fy208 209,210

15



5. Relationships between formulas of 2z and nuclides

41 \4 ) 41 L\4
n:g—f—x St AV P o[ A=) gy

7 0 1+x 7 0 1+x
14,175N 23 28,29,ffsi 58,60,61,62,§§Ni

78 11 NaiZ

96,98,99,100,102,104
. RU

46,47,48,49,50
5, SC

778e
14,15,16 24,25,26,27,28 30,32,33,34,36 34 43

226

88 150 *
38 Sr50 52,54,55,56,58,60 62 Sm88 88 Ra138

355 1 J-l x°® (1—x)8(25+816x2)dx

=113 3164 %0 1+ X2
8 _ 8 2. 2
L 2571 1 X (X' (25+16 307x7)
113 2.7-113% 1+ x

14,15 16,17,18 31 32,33,34,36 35,37 55 69,71, 112,113
7 N7,8 808,9,10 15 P16 16 S16,17,18,20 l7C|18,20 25 Mn30 3lGa38,40 48Cd64,65

77,78,80,82 118,119 121,122 136,137,138
34 Se 50 Sn Sb70,72

168 16! 175,11:16
43,44,46,48 68,69 51 56 Ba80,81,82 68 ErlOO Sngloo 71 Lu104,105

170171172,173176 226 * 47121143\ pie
oY N

189 * 257 * 259 21117 ie
b100,101,102,103,106 76 OSllS 88 Ra138 100 Fm157 102 I:m157 113 71,173 148Ch226

6. Relationships between vy, e, v, v4 and ycq and nuclides

N
Euler-Mascheroni constant y= Lim (Zl —Inn)=0.5772156649---
—>0 ne1 n

Y = 05772156649 ~ ~> ~ 341
213 71
69,71

64,66 89 93 121,341 341 175,176 1817,4.77 ie
30 Zn34,36 SlGa‘38,4O 39Y50 41 N b52 51 Sb70,72 52Te71 71 Lu104,105 123 C 83,185

11 12,13 31 39 54,56,57,58
5 BG 6C6,7 15 P16 19 KZO 26 Fe28,30,31,32

6= 2718281828 ~ 529 193

32 71
;2-“26 254?ch9 54’56’57’256?l:e28,30,31,32 63'26!;5Cu34,36 87§E§1Kr47,48 85'2?77Rb48,50 106'112’113’ligcd58,64,65,68
113'14195Ir]64,66 1751;]6.Lu104,105 191’17973|r114,116 4.711121?3('3Nh:?l,l??; 11'29’2?2270Ch§64,193 f?gfi‘lChE;eZS)
0230 119
T 57 2.9
10'15185,6 14'175N7,8 1§F10 28,29,328i14,15,16 35’f77(:|18,20 13§Ar20 67y§gzn37,38 85’C"E:377Rb48,50 84’??878'—46,49

719 919 185,187 284,286 ie 4.77 ie 312 ie 3112 ie 429,430 ie
550878 70Yb101 75Tm110,112 113Nh9-19,l73 123C 85 125C 87 133Ch7-29 l7lCh258,7<37

3-:19 7-43
e’ =1.7810724.---r — =
32 167
7y i 48T 54565758 70 7 84 86,87 99T A% 112113114
sy 2Tl 26 M €830313 32OC 345€4 36KNg 35 5Wug 49 4] Cas 28C 64 65 66
167,168 171 1519~ % 284,2213\(pie 3313,430(~ e 2219~ e
63 Eo100 707 Pior 112CMi7s 113Nhg19175 171CNogg 259 167 Chgy
7-11 5-131
71 4.151
69,71 121,123

175,176 7 131 151,153
SlGaSB,AO 518b70,72 71 Lu104,105 34 Se43 54 Xe77 63 Eu88,90

e}/c — e0.0810614668~- — 1.08443755 .
191,193 247 *
77 Irll4,116 96 leSl

16



4.5 3-49 167
17 125 2.71
35,37 a9: 68 69,71 85,87 87 113115 118 121,123
ndmm2?b7wG%a 531083540 37 Rbugso 385Tas a9 1Neass s0oMes  519P70,72

12 147 167,168 175,176 209 * 210 4> 312 ie 12.31 ie 418 ie
SgTe73 62 SrnSS 68 Er99,100 71 Lu104,105 84 I:)0125 85 At125 125C 117 147Ch225 167 Ch251

eZ;/C — e2><0.0810614668~~ — 1 17600480 .

2(1-y,) =2(1-0.0810614668 - ) z—4;7 Note: 27=( eiy )2

35,37 64,67,68 74 85,87 118 145 168 185,187
l7CI18,20 30 Zn34,37,38 34 Se40 37 Rb38,40 50 Sn68 60 Nd85 68 ErlOO 75Tm110,112

210 o> 477 ie 312 ie
85 At125 123C 85 1ZSC 87

2-7 Vs e
2(1—y.)=2(1-0.7742086474--)~ =—  Note: ==(—)?
(1-7,) =2 )~ ()

14,15 28,29,30; 31 54,56,57,58 62 NIF 69,71 147,148,150,152
7 N7,8 14 SI14,15,16 15 P16 26 Fe28,30,31,32 28 N|34 31Ga38,40 62 Sm85,86,88,90

23 83 25 z_.e"

e’ zﬂzgz%, 2y, =2x0.0628164798 -~ ——~—~x— —=(-——)°
3-5 112 127 3-61 191 199 2 ‘"¢’
50'2]3\/27,28 ZS:’C r29 ggzn34 83’??(? Kr47,48 1:82Cd64 1;; I 74 1ggNd84 361'133\/\/109,112 185118775Tm110,112 189(?Hg7~17

191,193 209,210 ;™ 237 * 285 * 1817 ie  6-53,11:29,320 ie 328 ie 661, ie
77“114,116 SSB|126,127 93Npl44 112cnl73 1230h3»3l 127C 91,192,193 129C 99 144Ch222

7. Integrated Relationships between 2, v, €, yc, Yg and ycg and nuclides

As we had demonstrated that 2= is directly and indirectly related to nuclides in
the previous paper’, it should be reasonable for some constants comparable to 2z such
asv, e, e, 2(1-yc), 2(1-yg) and 2y to directly relate to nuclides. The above examples
exhibit not only the relationships between the above constants and nuclides
respectively, but also the integrated relationships between them and nuclides. For

example, it seems they cooperatively define all the 4 stable isotopes of Fe as follows.

3.5 3.29 3.19 2.7

~—— ex—— e'r— 2(0l-y,)~—

PR 32 32 ) o
54,56,57,58

26 Fe28,30,31,32

The following is another example of this kind of integrated relationships.

4 N4
Zﬂ:ﬂ_z-“lde
7

0 14x?
8 8 2
27[:2571_ 1 rx(l X) (25+i6317x )dx
113 2-7-113% 1+X
27[~4.157 35 34 e~3-29~@ e2~3—7~7'19 , 319 7.43
100 0 “T2137 32 711 5 2.9° 32 167

17



~N—_—

71 4.151' 17 125 2.71 3.5 112 16-9
4.17 2.7 23 8.3 25
2=y )= g 2=y > 27 371 ¥ 191 “ 109

23 35,37 48,4913 50,5 53 61n[; 64 69,71 7 85,87
11 Na12 17CI18,20 22T|26,27 2113\/27,28 24cr29 28 NI33 30 Zn34 31Ga38,40 34 Se43 37 Rb48,50

87 93 95 98,9 * 100 112-114 113,115 121,123 341,12
38 Sr49 41 Nb52 42 M053 4?3TC55,56 44 Ru56 48Cd64—66 49 In64,66 51Sb70,72 SgTe7l,73

J7A1 5131, 45 349 167 5, 17 127 127

e}/c

* 144,147-150,152,154
PRI

127 131 136-138 144 5-29,146,3-49
53 I74 54 Xe77 56 Ba80—82 60 Nd84 61 Pm84,85,86

166,167,168,170
68 E

157
82,85-88,90,92 64 Gd93

168,170-174,176 175,176 3-61,6-3
70Yb 71 Lu104,105 7411\N109,112

16
r98,99 ,100,102 GZT mlOO 98,100-104,106

185'15;75Tm110’112 188‘1;36908112,113 191'17973 I r].14,116 lg(?HgTﬂ 209’2;2 Bi;26,127 zngOIZS 2;5? At;ZS 6;67 Rn:36
BRG, MliRan, INDL, SATL, PECL, SR, SMdL, NG, P L .
DS, TN TNy IO PECHE, PO, 0 O,

NS, TPy o SO ChS, THCHE, HICHS, [ChE, “ECH,

3313,430 ie 430,432 ie 14.31,15-29 ie
171Ch6-43,7-37 172Ch6~43,260 173Ch9-29,262

These relationships are marvelous, they should not be just coincidences, and they

should be science. This mechanism is analogous to that between DNA and protein.

8. Unification of Mathematics and Physics

Mathematics Physics
L. 1
1 7'(2ﬂ)112112+L & = % azzzﬂr
752 2wa, A,
a 13-y, 1 L
2 2 € ¥, i
10 1 a, = ==y, = -
12— :
S R dreche ¢ N
2 e e e [
(2m); =e (2)3 (E)s (ﬂ)-; (kJrl)z;m a o=l = o =Y %= I_l
1727 3 k % NI b N
1 1 1 1 i i :
= = = = Schrodinger Equation of Hydrogen Atom:
cau
% NAE A \/ﬂ”wmgum 2m ot
1 1 1 Vig+ 2 (E+ =0
= [112-(168——+ - At 4
\/ ( 3 1247 14-112-(2-173+1)) e
e’ 2¢ m,e’
(o ey oy Gy B i ansyw
2n’(4nz) Y R

2 2
wila” o,/ @
qu . atomic unts

Unification of Mathematics and Physics through a
Gang Chen, Tianman Chen, Tianyi Chen. 2018/4/12-2020/7/20-21
Fig. 1
Mathematics and science are usually regarded to be independent to each other,
although mathematics is used as tool or language of science. It seems science has
mathematic properties, so on the other hand, does mathematics has science features?

We found the fine-structure constant a could act as a bridge between mathematics and
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physics (Fig. 1). For example, Schré&linger equation of hydrogen atom could be

simplified to a reasonable and pure mathematic equation through o (red color parts).

9. Formula of the Speed of Light in Atomic Unites
In the previous paper*, many formulas of the speed of light in atomic unites ca,
had been deduced. Among them the most important should be the following formula.

1 1 2ra, A a c
Cauzz__ = % . __0:(_)2

> = -
a, o0, A, 2mr, o, v,

=137.035999037435x137.035999111818 = 137.0359990746272
1 1 )
12-47 6-29-53-50-79/47

:112><(168—1+
3
Here, we try to revise it to the following more reasonable form.

» 1 1 :27za0 A, _3:(2)2

Cau = > = =

a, a,Q, A, 2@r, T, v,
=137.035999037435x137.035999111818 = 137.0359990746262
:112><(l68—£+ ! ! )

3 12.47 14-112-(2-173+1)
—112x167.668437878402 = 18778.865042381

12,13 14,15 24,25,26 28,29,30 Q; 32,36 47,4915 63,65
6 C6,7 7 N7,8 12 M912,13,14 14 SI14,15,16 16 S16,20 22T|25,27 29 C:u34,36

54,56,57,58 58,60,64 N3 69,71 70,72 83,84 98,991 ~*
26 Fe28,30,31,32 28 NI3O,32,36 31Ga38,40 SZGe38,4O 36 Kr47,48 43T055,56

98’99‘14(1)4(1)RuS4,55,56 107’14?79Ag60,62 112’1:§Cd64,65 lls,lj§|n64,66 1§:Xe77 136’137'1;(?Ba80,81,82
1562Tb94 165de94 l(?:ErJ.OO lngmmo 1;?6Yb103 185;‘-3; RellO,llZ 4A47'1$:OSMZ,113 ZE?:?BiIZG
8POs ‘84Piso “iosLlisy 117CN7s 11s Ny “HIMCT, 1y 5eChigy 5iChilyy
“seraraze FYaz020  a6eClosoze 17912130

10. Fibonacci Sequence He and its relationships with nuclides
We noticed 0.618x(112+168)=0.618x280~=173, so we construct the following

Fibonacci sequence and present its relationships with nuclides.
Fibonacci Sequence He: 279 16 2541 66 107 173 280
1foO,l :HeZ ;LI4 jBeS 14'175N7,8 16'1711508,9,10 199F10 1225M913 281291538i14,15,16 1351P16
362816 1491K22 41:5Y47’48'49'&—2)21-i24,25,26,27,28 2555Mn30 36§an6 3723Ge41 f:beSZ 106'1£§Pd60,62
T Ay G B s S DYy Tofbiy

179 18 262y ,* 270 * 285 * 286 ie 288 ie 434,435 ie
72 Hf107 7gTa107 103 Lr;[59 107 BhlS3 112cnl73 llSN 73 115Nh173 173Ch261,262

58,60,64,65,66,68
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11. The Meanings of the Numerical Values of the Fine-structure Constant

1 1
a, = =
' 137.035999037435 137+ 1 1 . 1

27 9:107 4-79-(2-23-163+1)
aLiy 4Bes SR fiNay, AL, © T 0 2N 2/C0% 302z 36 Bluss w0Zls;

107,109
47 In

105,106,108 5.27,136,137,623 156,157,158 162,163
wPd .. Ba p(Elo

347
59,60,62 60,62 79,80,81,82 59 Prsz 92,93,94 66 Dy96,97

*

168 16! 179,180 180,181- 197 226 * 227 * 547,238
68 ErlOO GnglOO 72 Hf107,108 73Ta107,108 79 Au2-59 88 Ra138 89 AC138 92U143,146
247 * 243 * 257 * 270 *  344,2173,348 ie 400, ie 410 ie
97 BleO 98 Am145 100 Fm157 107 Bh163 136,137,138 Fy208,11<19,210 157 Ch243 163Ch247
1 1
a, = =
2
137.035999111818 14 . 1 1 + 1

27 9-107 5-17-137-173
v 27 31p 35,37 49T: 50,317 85,87 107,109 131 17
Fio 1ALy 5B 17Clis 50 ol iy Vors 37 RBugso a7 Neoso 54 X7 70Ybigs

10,11
5 BS,G 9
5.27,817,137,138 179,180
. Ba - Hf

180,181 210 p4* 222 * 223 * 2431 *
79,80,81,82 107,108 73Ta107,108 85 At125 86Rn136 87 Fr;l.36 103 Lr159

270 * 1519 * 284 ie 288177 ie 344,2:173,348 ie 14.31,15-29 ie
107 BhlGS 112 Cn173 113 N 73 115 Mcl73,174 136,137,138 Fy208,209,210 173Ch9~19,2~131

12. Construct Formulas of the Fine-structure Constant with 137 instead of 112

or173
B 411 1
0!177(137)—7‘ez 2 g2 g2 e2 137 + 1
Gy Gy E20 e aram-
1" 27 '3 2:125 32
=1/137.035999037435
14'175N7,8 ffNa'lz 28‘29’ffSi14,15,16 35’]:.377Na18,20 47’48’492(2)Ti25,26,27,28 2555Mn30 58’5§Ni30'32 83§3Kr47,48

70,72,73,74,76 85,87 99,100 112,113 113,115 125,12
32 G838,40,4l,42,44 37 Rb48,50 44 Ru55,56 48Cd64,65 49 In64,66 SgTe73,74
136,137 167,168 187,188 209p;:* 209 * 637 * 1519 * 286 ie
56 BaSO,Sl 68 Er99,100 75 Re110,112 83 BIlZG 84 POlZS 86 Rn136 112cnl73 113 N 73
288,289 ie 312 ie 314 ie 2173 ie  2.209 ie  14.31,15-29 ie
115 MC C Ch188 137 Fy209 167 Ch251 173Ch261,262

173,174 125 87 126

5.7? 1
, e2 e? g? e’ 1

> 137 +
(3)3 (§)5 (ﬂ)? ( 4.3-13° -1 )3,7‘193 13.29.(4,3,5.47_1)
17 27 '3

2-(4-11-23+1)
=1/137.035999037435

23 27 46,47,48,49,507 ¢ 50,5 54,56,58 63,65, 79,81 89
11 Na12 13 A|14 23T|24,25,26,27,28 2?]:\/27,28 26 Fe28,30,32 29cu34,36 35 Br44,46 39Y50

94,98 99,100,102,104 113,115 136,137
42 I\/|052,56 44 Ru55,56,58,60 49 In64,66 56 Ba80,81

140,142 141 160,164 16 4.47,189,192 191,193 227 *
58C682,84 59 Pr82 66 Dy94,98 Gngloo 76 08112,113,116 7 |r114,116 89 AClSB

5.47,238 | * 244 * 1519 * 286 ie 288,289 ie 2173 ie 314 ie

92U143,146 94 Pu150 112 Cnl73 113 N 73 115 MC173,174 137 Fy209 126Ch4447

318,11-29,320 ie 4-89,2117 ie 14.31,15:29 ie
127 Ch191,192 193 141C h215,216 173 C h261,262

Qy_390137) =

39-e

104,106,110 107,109
46 Pd58,60,64 47 AgGO,62
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17? 1

Qy_g(137) =

2 2 2 2
2.23-¢ ; g Z 313925 137+ ! -
CY Oy Gy (212 s 2.5.13-(4-5-163-1)— -
1’ 2 '3 2.(2-3° +1) 8
=1/137.035999037435

27 35,37 50,5 55 54,56,58 89 136,137,138 163 227 *
13 AI14 17 Na18,20 2§V27,28 25 MnSO 26 F928,30,32 39Y50 56 Ba80,81,82 66 Dy97 89 AC138

185,187 270 * 1519 * 288,177 ie 344,2:173,348 ie 400 ie 410 ie
75 IQellO,ZLZLZ 107 Bh163 112cn173 115 MC173,174 136,137,138 Fy16»13,209,210 157Ch243 163C 319

Q710137

~ 2-(2-112-1) 1

_71.e2 ¢ e e ¢’ 137+ !
2 3w 4y 6-(6-11-17+1)—1 1 eesm 256-11-(8-27-7-1)
VGG Ceussiy’

=1/137.035999037435

23 35,37 46,47,48,49,507 50,5 59 69,71 83,84 105
11 Na12 17 Na18,20 22T|24,25,26,27,28 2§V27,28 27cr32 31Ga‘38,40 36 Kr47,48 46 Pd59

112,113 113,115 121,123 128 136,137,138 143,144 17117
48Cd64,65 49 In64,66 51Sb70,72 54 xe74 56 Ba80,81,82 60 Nd83,84 7?)Yb101,103
175,11:16 185,11:17 209> 209 * 1519 * 471,286 ie 288,289 ie
71 Lu104,105 75 RellO,llZ 83 BI126 84 P0125 112cnl73 113 N 71173 115 MC173,174

2163~ pie  344,2173,348 [ ie
126Ny Fy

136,137,138 208,209,210
5 B 8-81-1 1
1-103(137) — 2 2 2 2 41
1032 55 & . ¢ 137 4 2 41-163+1
2 By by (2267 284D) sy 125-10
1 2’ '3 15-(6-7-89+1)
—1/137.035999037435
ffNa12 f;Plﬁ 50'3?‘}\/27,28 555Mn30 63’595CU34,36 785’85lBr44,46 82'8311'?;I<r46,47,48 igYF)O 1253Rh58
92’95’96’97’98’11(1)2M050,53,54,55,56,58 104’105’106'11?68Pd58,59,60,62 107’14?79A960,62 112’113’14186Cd64,65,68 152;I74

129,132,134,136 137,138
54 Xe

136,138,140,142
75,78,80,82 56 Ba81,82 58(:e

151,153 163 16!
63 Eu88,90 66 Dy97 engloo

173’174'177ng103,104,106 185’13; Re110,112 188'13303112,113 7l29’54‘%§1-|-|122,124 206’9‘23’2;§Pb124,125,126 zgs?BiIZB
234? Bi;ZS 25; ACISB f(g Lrl;9 lZC?SSDbl*63 268'12076189:63,165 fg;) Bhl*GS ff;cn;S 21?[3&5.;; FyIZ%9,21O fégCh;ZLZGZ
4.173-1 1
2 2 2 2
110-e? e e & . € 137+ !
(g)g (§)5 (ﬂ)7 (2 - (168 -11—1))83489 3-23-71-(270-1)
1" 27 '3 3-(112-11-1)
=1/137.035999037435

23 46,47,48,49,507 50,5 69,71 80,82,83,84,86 89 99,100
11 NalZ 22T|24,25,26,27,28 2:1'3V27,28 3lGa38,40 36 Kr44,46,47,48,50 39750 44 Ru55,56

105,106,108,110 107,109 113,115 121,123 131
46 Pd59,60,62,64 47 A960,62 49 In64,66 518b70,72 54 xe77

78,80,82,84

Qy_y10037) =

110,112,113,114
48 Cd62,64,65,66

116,118,119,120,122 133 135,136,137,138 143 151,153 163 168
50 Sn66,68,69,70,72 55 CS78 56 Ba‘79,80,81,82 60 Nd83 63 Eu88,90 66 Dy97 68 ErlOO
16 171,172,173,174,176 175,176 185,187 188,189 191,193
GZTmlOO 70Yb101,102,103,104,106 71 Lu104,105 75 RellO,llZ 76 08112,113 7 |r114,116
209> 209 * 226 * 227 * 262 * 270 * 281 * 285 * 4.71,2213 ie
83 B|126 84 I:)0125 88 Ra138 89 AC138 103 Lr159 107 Bh163 110 DSl7l 112cn173 113 N 71173

288,289 ie 344,2173,348 ie 418,420 ie 434,435 ie
115 N 73174 136,137,138 l:y208,209,210 168Ch250,252 173Ch261,262
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2 2 2 2
7 ez e e e (5]
(E)S (§)5 (ﬂ)7 ( 6-199 )7~11~31
- 17 2" 37 '8-149+1 1
2-7(137) 411 1
137 - 13
17-(4-5-7-3141) - >
3-19
2 2 2 2
7 ez e e e e
(2)3 (E)S (i)7 ( 6 199 )7-11~31
_ 1~ 2" '3 8-149 +1 1
13
17-(2-13-167-1) - >
3-19
=1/137.035999111818
19 23 27 28,29,30¢c; 35,37 39,40,41 48+ 54,56,57,58
9 l:10 11 Na’lZ 13 A|l4 14 S|l4,15,16 17CI18,20 19 K20,21,22 2§T|26 26 Fe28,30,3l,32
58,60,61,62,64 |3 69,71 76,77,78,80 79,81 83,84 8
28 NI30,32,33,34,36 3lGa'38,40 34 Se42,43,44,46 35 Br44,46 36 Kr47,48 39750
99,100,101,102,104 110,112,113,114,116 113,115 121,123
44 Ru55,56,57,58,60 48 Cd62,64,65,66,68 49 In64,66 51 Sb70,72
122,124,128,13 130,131,132 136,137 149 167,168
SgTe7O,72,76,78 54 Xe76,77,78 56 Ba80,81 62 Sm87 68 Er99,100
171172173174 176 185,187 186,187,188,189 191,193
70Yb101,102,103,104,106 75 Rello,llZ 76 08110,111,112,113,114 77 Irll4,116
192,195,196 199,204 209 ;> 209p;* 227 * 1519 * 284,2213 ie
78 Ptll4,1l7,118 80 Hg7-17,124 83 BI126 84 BI125 89 AC138 112 Cnl73 113 Nh9-19,173
310 ie 326,328 ie 344,2:173 ie 376 ie 2219 ie  14.31,435 ie
124 Ch6~31 129 97,199 136,137 Fy208,209 149 Ch227 167 Ch251 173Ch9»l9,262

13. The Meanings of the Numerical Value of the Speed of Light in Atomic Unites

¢, —137.035999074627 =137+ ———L 1
27 9.107 8-137-(4-7-71-1)
11 1

c,, =137.035999074627 =137 + — — +
27 9-107 3-17-(4-7-25-61+1)

vy 9 10,11 12,13 14,15 16,17,18 19 20,21,22 27 28,29,30;
3 LI4 4 BeS 5 BS,G 6C6,7 7 N7,8 808,9,10 9 FlO 10 NelO,ll,lZ 13 AI14 14 SI14,15,16

31 32,33,34,36 35,37 39,40,41 45 47,491+ 50,5 55 59
15 P].G 16 S16,17,18,20 17 C|18,20 19 K20,21,22 21 SC24 23T|25,27 23]‘\/27,28 25 Mn30 27 CO32

H 63,65 64,66,68 69,71 70,72,74 79,81
28 N|30,32,33,34,36 29cu34,36 30 Zn34,36,38 3lGa38,40 32Ge38,40,42 35 Br44,46

83,84,86 85,87 89 96,97,98 97,98,9 * 103 105,106,108
36 Kr47,48,50 37 Rb48,50 39Y50 42 M054,55,56 421—054,55,56 45 Rh58 46 Pd59,60,62

96,98,99,100,102,104 107,109 112,113 113,115 118,119,122 131
44 Ru52,54,55,56,58,60 47 A960,62 48Cd64,65 49 In64,66 50 Sn68,69,72 54 Xe77

*

121123 5.27,817,137,138 140,142 145,146,147 157 162,163
51 Sb70,72 56 Ba79,80,81,82 58 Ce82,84 61 Pm84,85,86 64 Gd93 66 Dy96,97

168 16 170,171,172,173.174 175,176 3:59,179,180 185,187
68 ErlOO eszmo 70Yb100,101,102,103,104 71 Lu104,105 72 Hf105,107,108 75 Re110,112

188,189 203,20 209p;:* 209 * 210 A4 222 * 223, 226 * 227 *
76 C)8112,113 8?.T|122,124 83 BI126 84 I:)0125 85 At125 86 Rn136 87 Fr;L36 88 Ra138 89 AC138
232> 247 * 257 * 258 * 259 * 0 262) ,* 268 * 0 269.271qnN* 270 *
90Th142 97 Bk150 100 I:n.]157 101 I\/IdlS7 102 No157 103 Lr159 105 Db163 106 S9163,165 107 Bh163
1519 *  4.71,286 ie 288,289 ie 304 ie 344,2:173,348 ie 2:179,360 ie 14.27 ie
112 Cn173 113 N 71173 115 MC173,174 122 C:hlBZ 136,137,138 I:y208,209,210 142 Ch216,218 150 Ch228

400 ie 410 ie 671 ie  3313,430 ie 430,16-27 ie 14.31,15-29 ie
157 C h243 163 C h247 169 Ch257 17lCh6-43,7<37 172 C h6<43,260 173 Ch9»29,262
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14. Other Formulas of the Fine-structure Constant with 137

11 1
244668 750 16-47 1
(22221222 ) 137+ 111
335577 7512-3-125+1 13,37.59_3 v

Oy_7(137)Wallis

=1/137.035999037435

37|-i4 20’21‘1202Nelo,11,12 1213Na12 12;A|14 3’5’1377(-”18,20 ;;Tizs ngnao 2579C032 64'66'67?(?2”34,36,37,38
375 As,, 82’83'84'3?5 Kr4s,47,48,50 85'3?77 Rb48,50 99’14?4? Russ,se 14?65 Pd59 107'12? Ageo,ez 136'137'15?5 Baso,m,sz
6o Pl e Rey011, Bl PO 55 Al “se RMigs 117CMi7s 125Chigy 137 FY g

11 1

Ay 70371)-6L = 1 1 1 1 1

2-7-1-=4+=—=4-+ ) 137 +
3 57 2:2-(2-717+D)+1 19

411-(4-7° +1) + >
27

B 11 1
2'7~(1—1+1—1+~~+ ! ) 137+ 1
2
=1/137.035999037435

14,15 19 23 27 28,29,30; 35,37 39,40,41 49,50 50,5
7 N7,8 9 FlO 11 NalZ 13 A|l4 14 SI14,15,16 17CI18,20 19 K20,21,22 22T|27,28 23]\/27,28

27C0y, 76’77’78’80'385Se42,43,44,46,4s T RUs 6556.57.5 R Bag g 61,02
sl ET54,96,98,99,100,102 31262113773 Fyizeos,nm
o 411 1
1-7(137)-NC —
7-(27) e s 137+i_ 1 + 1
23 2-(4-3-5-7+1) 2-3-7-(2-5-53-83+1)
411 1
7-(27)es 137+i_ 1 + 1
23 2-(4-3-5-7+1) 2-3-7-(8-9-13-47+1)
=1/137.035999037435
14Y175N7,8 1§F10 ffNaﬁ f;AIM 28VZS)’]:.”A(I)SiM,lS,lB ;158C24 46’47’48’49'22Ti24,25,26,27,28 50‘213\/27,28 253ch9
»Moy, 7 KIy7 4 e Aso 62 Tl ES Bag) 516 - %1416 Bz ‘s POl

210 A4* 226 * 285 *  6-53,11:29,320 ie 344,2:173,348 ie
85 At125 88 Ra‘.l.38 112cn173 127 C 9119213 136,137,138 Fy16»13,,209,210

o 3 5.7° 1
1-39(137)-Wallis — (9.0.122 _ 1
4.39.(2gﬂﬂ§§§...60802 (2:9-13" -1) 137+
335577 6081 2-32-5-19+1 2_3_52_7.11_i

10
=1/137.035999037435

10,11 12,13 14,15 19 23 27 20,21,22 23 27 28,29,30Q;

5 BS,G 606,7 7 N7,8 9 I:10 11 Na12 13 A|l4 10 NelO,ll.lZ 11 Na12 13 A|l4 14 SI14.15,16
31 39,40,41 40,41,42,43,44,46,48 45 46,47,48,49,50+ 50,5
15 P16 19 K20,21,22 20ca20,22,23,24,26,28 21SC24 2(2)T|24,25,26,27,28 Zg’:\/27,28
55 54,56,57,58 58,60,61,64 |3 63,65 64,66,68,70 69,71

Mn30 26 Fe28,30,31,32 28 N |30,32,33,36 29 Cu34,36 30 Zn34,36,38,40 3lGa38,40
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79,81 87,88 8 90,91,92 92,94,95,96,97,98,100 103
35 Br44,46 38 Sr49,50 39750 40 ZrSO,Sl,SZ 42 M050,52,53,54,55,56,58 45 RhSS

96,98,99,100,101,102,104 Ru 112,114,115,116,117 ,118,119,120,122,124Sn
44 50

52,54,55,56,57,58,60

113,115 136,137,138 173 191,193 1519 * 286 ie  344,2:173,348 ie
49 In64,66 56 Ba80,81,82 70Yb103 7 Ir-104,105 112cnl73 113 N 73 137 Fy208,209,210

62,64,65,66,67,68,69,70,72,74

Ay 39(137)-0L = 1 1 15.72 1 ' 1
8 g g 030 ¥ T a7 (2.5.28.27 1)
_ 5.7? 1
8-39-(1—;+é—1+ L 137 g

...+ +
7 2.2.9.5.43+1 8-5-7-(64-97 +1)
=1/137.035999037435

19 20,21,22 27 40,42,43,44,46,50 50,5 54,56,57,58 7
9 FlO 10 NelO,ll,lZ 13 AI14 2oca20,22,23,24,26,28 23{\/27,28 26 Fe28,30,31,32 34 Se43

79,81 90,91,92,94,96 97,98,99T ~* 112,113 113,115 163 173
35 Br44,46 40 Zr50,5l,52,54,56 43TC54,55,56 48Cd64,65 49 In64,66 66 Dy97 70Yb103

l36113711536?BaBO,Sl,SZ 13§$Bk;50 1?%29Ch;k73 8l43,2‘l73f§$ Fyi2%8,209,210 f;gc i2»19
a __57 L =1/137.035999037435
1-39(137)-NC 39. (272_)9 137+ 109. (12 .29 +1) ’
4.10"

19 63,65 79,81 107,109 113,115 18 278 * 344,346,12.29 ie
9 I:10 29cu34,36 35 Br44,46 47 AgGO,GZ 49 In64,66 7Z\N109 109 Mt169 137 I:y208,209,210

Q1 _46(137)-wallis
172 1
244668 2924 2-7-11-19 1

8.23. (2222228 ) 137+
335577 9.25.132-2-17-43+1

4.311.17.43-13
17

=1/137.035999037435
14'175N7,8 oFio 1Ny, Al 3511377Na18,20 39'40;1&)1K20,21,22 20Cs 46147Y48,48,22Ti24,25,26,27,28

50,5 54,56,57,58 7 79,81 80,82,83,84,86 86,87,88
2]3\/27,28 26 I:628,30,31,32 34 Se43 35 Br44,46 36 Kr44,46,47,48,50 38 Sr48,49,50

97,98,9 * 112,113 113,115 136,137,138 185,187 209p;* 209 *
4?’)TC54,55,56 48Cd64,65 49 In64,66 56 Ba80,81,82 75 RellO,llZ 83 BIlZG 84 I:)0125

o RMis 5Pz 5 Raiss 59 ACs 117CMs 113 NN 11sMCL%, g5 a8 F Y 206,209 210
. ~ 172 1
1-46(137)-GL —
16-23-(1—1+}—1+---+;)137+ 1 313

=1/137.035999037435

23 27 35,37 39,40,41 46,48,49,50; 50,5 79,81 85,87
11 Na12 13 A|14 17 Na18,20 19 K20,21,22 23T|24,26,27,28 2]3\/27,28 35 Br44,46 37 Rb48,50

84,86,87,88 8 96,98,99,100,101,102,104
38sr46,48,49,50 39750 44 RU

125,126,128,13
e

113,115
49 In

llZ,llSCd
52,54,55,56,57,58,60 48 64,65 64,66

135,136,137,138 197 209 209 * 222 * 223 *
73,74,76,78 56 Ba79,80,81,82 79 AullB 83 B|126 84 P0125 86 Rn136 87 Frl36

226 * 227 * 285 * 2213 e 172 ie 344,346,348 ie
88 Ra138 89 AC138 112cn173 113N 73 115MC174 136,137,138 Fy208,209,210

24



) o -
1-46(137)-NC — 2-23-(2x), 137 + L - :

=1/137.035999037435
o2 35,37 39,40,41
sbiy 1AL, 37 Nag 19 K20.21.22
79,81 82,83,84 101 12512612813 135,136,137,138 138,139
35 BVa1.46 36 Kl 47,48 a4 RUs7 SgTe73,74,76,78 56 Bg 0182 57 LOg1gr

197 209p;* 209 * 285 * 2213 ie 172 ie 344,346,348 ie
79 AullS SSBIlZG 84 POlZS 112cnl73 113N 73 115 MC174 136,137,138 Fy208,209,210

46,47,48,49,501; 54,56,57,58
ol 6 F€

50,7]\/
24,25,26,27,28 23%27,28 28,30,31,32

Qy_71(137)-Wallis
2-112-1 1
2.71.(2§ﬂﬂ§§§...20208 2-5.43-47 )137+2-9-7'131~1109
335577 2020916-3-(4-3-5-7+1)+1 25-10

=1/137.035999037435
14,15 9 27 31y 46,47,48,49,50T+ 55 54,56,57,58 69,71

7N7s oFi0 1AL, 5P 2gT|24,25,26,27,28 2sMny, 26 Fesa03132  31C%s0
83,84 85,87 94 99T % 107,109 112 15 175176 4.47

36 Kli7as 37 RDygs0 12MOs, ol Cs urAg c0c2 43CUea sl by, o LUsos105 76 OS1ao

18 209p;* 209 * 210 p¢4* 222 * 244 * 278 * 285 * 344,2:173,348 ie
7i\N109 83 BI126 84 I:)0125 85 At125 86 Rnl36 94 Pu150 109 Mt169 112cn173 136,137,138 Fy208,209,210

Q1 _710137)-GL

2-112-1 1
4~71-(1—1+1—1+--- L ) 137+ L
3 2-5-7-31-(2-3-7-31-1)

+
5 7 2:2:7-(2-27-17+1)+1
=1/137.035999037435
AL, 28,29,13;)Si14’15’16 R 50313 - Nig 333,04 69'3711C':“5‘33,40 o Algo.62
%Mo, 121’l§be7o,72 B Bag 5102 Sovb T LUs04 105 11CNy7g 34126211;73133?: FY 206200210
2-(2-112-1) 1
71-(27) 1 137 +

=1/137.035999037435

Qy_710137y-NC =

1
2-27-25+ﬂ
4.131

19 23 47,4915 31 55 59 69,71, 75 99,100 120,122
9 FlO 11 Na12 23T|25,27 15 I:?LG 25 MnSO 27 C032 3lGa38,40 33 As42 44 Ru55,56 50 Sn70,72

131 136,137,138 175,176 185,187 209p;i* 209 * 210 A4* 1519 *
54 Xe77 56 Ba80,81,82 71 Lu104,105 75 RellO,llZ 83 BI126 84 PO125 85 At125 112 Cn173

4.83 ie  344,2173,348 ie 14.31,435 ie
131Ch201 136,137,138 I:y208,209,210 173Ch261,2<131

Q_103(137)-Wallis

_ 8-81-1 1
4103.(2244668 168230 407-(ATAD ) o, 113157
335577 1682352-3-11-(4-49-13+1)+1 5.10
_ 8-81-1 1
4.103.(22 44668 168234  4-137-(4-7-11-1) 4, 7-37-137
335577 1682352-3-11-(2-3-25-17-1)+1 10

=1/137.035999037435
25



23 27 28,29,30Q; 35,37, 46,47,48,49,501; 58,60,61,62,64 \ |3
11Na12 13 AI14 14SI14,15,16 l7CI18,20 22T|24,25,26,27,28 28N|30,32,33,34,36

67 75 74,76,77,78,80,82 85,87 96,98,99,100,101,102,104
30 Zn37 33 AS42 34 Se40,42,43,44,46,48 37 Rb48,50 44 Rl"52,54,55,56,57,58,60

103 106,108,110,111,112,113,114,116 113,115 116,118,119,120,124
45 Ru58 48Cd58,60,62,63,64,65,66,68 49 In64,66 50 Sn66,68,69,70,74

121,123 131 136,137,138 157 162,163 168 173, 185,187
513b70,72 54 xe77 56 Ba80,81,82 64Gd93 66 Dy96,97 68 Er;l.OO 70Yb103 75 Re110,112

*

257 262 ,* 285 * 286 ie  344,2:173,348 ie 400 ie 434,435 ie
100 I:m157 103Lr159 112cnl73 llSN 73 136,137,138 I:y208,209,210 157Ch243 173Ch261,262

8-81-1 1
@ _103137)-GL = 1 1 1 1 19.173

8-103-1-=+=—-Z+---+ Y137+ ——+
3 57 2-2-(2-9-25-7-17+1) +1 5-10

=1/137.035999037435

10,11 14,15 16,17,18 19 28,29,30; 35,37 39,40,41 45 55
5 BS 6 7 N7 8 88910 9 FlO 14 S|14,15,16 17CI18,20 19 K20,21,22 218C24 25 MnSO

79,81 103 118,717 136,137,138 17 185,187 7-29,20!
35 Br44,46 45 Ru58 50 Sn68,69 56 Ba80,81,82 7(3)Yb103 75 Re110,112 8?.T|122,124

209> 209 * 210 p4* 262) * 285 * 2157 ie  344,2173,348 ie 434,435 ie
83 B|126 84 I:)0125 85 At125 103 I‘r159 112 Cnl73 126 C 88 136,137,138 Fy208,209,210 173Ch261,262
8-81-1 1

a = =1/137.035999037435
2

32-3-7-13-29+—
15

14,15 27 28,29,30¢Q; 31 45 54,56,57,58 63,65 64,70
7 N7,8 13 All4 14 SIl4,15,16 15 PlG 21 SCZ4 26 F628,30,31,32 29 Cu34,36 30 Zn34,40

79,81 103 112,113 136,137,138 173 7-29,20 262 *
35 Br44,46 45 Ru58 48Cd64,65 56 Ba80,81,82 70Yb103 851T|122,124 103 Lr159

CNirs *aaar o FYaos.o00210 " 173CNoea 262
@ _110(137)-Wallis
3 4.173-1 1
4.110.(2§ﬂﬂ§§§...11080 2-3-(168-11-1) 1137+ 1
335577 110812-8-5-(12-23+1)+1 4.27-29-(420+1)
=1/137.035999037435

19 20,21,22 23 27 28,29.30; 36,38,40 40,42,44,46,48
9 FlO 10 NelO,ll,lZ 11 Na12 13 A|l4 14 SI14,15,16 18 Ar;l.8,20,22 20 Ca20,22,23,24,26,28

46,47 48,4950 50,52,53,54
ngl 24C

50,5 59 63,65 80,82,83,84,86
24,25,26,27,28 213\/27,28 r26,28,29,30 27 C032 29 Cu34,36 36 Kr44,46,47,48

98,99,100,102,104 103 102,104,105,106,108,110 131 133
r50,52,54 44 Ru54,55,56,58,60 45 Rh58 46 Pd56,58,59,60,62,64 54 Xe77 55 CS78

106,108,110,111,112,113,114,116Cd 112,115,116,118,120,1228n 136,137,1388
48 58,60,62,63,64,65,66,68 50 62,65,66,68,70,72 56 a80,81,82

136,138,140,142 144,145,148 168 17 185,187 191,193
58ce78,80,82,84 60 Ce84,85,88 68 ErlOO 7?)Yb103 75 RellO,llZ 7 Ir;Ll4,116
200 209 209 * 210 Ao¢* 223 * 226 * 262 * 210 * 2931 ,* 285 *
80 HngO 83 B|126 84 POlZS 85 At125 87 I:rl‘?»G 88 Ra138 103 Lr159 108 HSlGZ 116 Lvl77 112 Cn173
2213 ie 288,289 ie 344,2173,12-29 ie 418,420 ie 434,15-29 ie
113 N 73 115 MCl?3,174 136,137,138 Fy208,209,210 168Ch250,252 173Ch261,262

90,92,94
40 Z

@ _110(137)-GL

4.173-1 1
8~110~(1—1+1—£+ 1 ) 137+ 1
3 5 3-7-11-(8-3-5-41-1)

...+
7 2-2-(8-9-49-1)+1

=1/137.035999037435
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19 23 39,40,41 46,47,48,49,50+ 70,72,73,74,76
9 FlO 11 Na12 19 K20,21,22 ZgTI 32 Ge

75 93
24,25,26,27,28 38,40,41,42,44 33AS42 41Nb52

82,84 96,98,99,100,101,102,103,104 110,112,113,114,116 113,115
36 Kr46,48 44 Ru52,54,55,56,57,58,60 48Cd62,64,65,66,68 49 In64,66
131 136,137,138 17 191,193 208 209p;* 209 * 226 * 262 *
54 Xe77 56 Ba80,81,82 7:(3)Yb103 77 I r114,116 82 Pb126 83 B|126 84 P0125 88 Ra138 103 Lrl59
285 * 2213 ie  344,2173,348 ie 434,435 ie
112 Cn173 113 N 73 136,137,138 Fy208,209,210 173 Ch261,262
3 41731 1
1-110(137)-NC —
110-(27) e 13 137 + 1 _ 1 2
3149 59.(2.3.13.137 D)+
4.173-1 1
= 1 1 =1/137.035999037435
110-(27)ne 15 137 4+

3-149 29~(64-167—1)+;'

27 28,29,30Q; 54,56,57,58 63,65 89 99,100,101,102,104 149
13 A|14 14 SI14,15,16 26 Fe28,30,31,32 29CU34,36 39Y50 44 Ru55,56,58,60 62 Sm87

136,137,138

56 Ba8,81,82

434,15.29 ie
173Ch261,262

344,2173,12-29 ie

167,168 227 * 285 * 376 ie 2219 ie
68 Er99,100 89 AC138 112 Cn173 136,137,138 I:y208,209,210 149Ch227 167Ch251

244668 3580 4.5-179

7-522222 )
B 335577 35792-(4-3-149+1)+1 1

0!2,7(137)7wallis - 11 137 - :
32-9-7-173+1

=1/137.035999111818
sLi, 7 N 16’17’1508,9,10 SFo nNay, 5, Xe, HE Bag) 6162 Mg To¥byg, 7 Hiyy,

262y * 1519 * 2149 ie  344,2173,348 ie 376 ie  43415.29 ie
103 I‘r159 112cn173 119C 79 136,137,138 Fy208,209,210 149Ch227 173Ch261,262

27(1_14_1_14_4_;)
a _ 3 5 7 2-2-17-67+1
2-7(137)-GL — 1 1

137 -

4.719-(2.9-31-1) - 20
37

=1/137.035999111818

19 20,21,22 23 28,29,30; 35,37 39,40,41 58,60,61,62,64 N |3
9 I:10 10 NelO,ll,lZ 11 NalZ 14 SI14,15,16 17C|18,20 19 K20,21,22 28 N|30,32,33,34,36

64,66,67,68 69,71,
30 Zn

74,76,77,78
34,36,37,38 SlGaSS,AO 34 Se

84,86,87,88
3

85,87 117,118
40,42,43,44 37 Rb48,50 r-46,48,49,50 508n67,68

136,137,138 165 173 262y »* 1519 * 344,2173,348 ie 434,435 ie
56 Ba80,81,82 67 H098 70Yb103 103 Lr159 112cn173 136,137,138 Fy208,209,210 173Ch261,262
_ 727 e 1

Q) 7(137y-NC = 211 127 1 1

=1/137.035999111818

—~ +
717 319.8.61-1)— %
100

19 23 61,62 \|7 7 118,717
F 20,21,22 28NI33,34 34se43 508n68,69

14,15
7N7,8 9°10 llNa12

99,100,101,102,104
21 RU

28,29,30Q; 39,40,41
14 SI 19 K

35,37
14,1516 17 CI18,20

131 136,137,138 138,139 145,146,147 * 168
55,56,57,58,60 54 Xe77 56 Ba80,81,82 57 La81,82 61 Pm84,85,86 68 ErlOO

173, 191,193 199,200 262y »* 1519 * 344,2173,348 ie 434,435 ie
70Yb103 7 |r114,116 80 Hg119,120 103 Lrl59 112cn173 136,137,138 Fy208,209,210 173Ch261,262
27



15. Formulas of the Fine-structure Constant with 83

As the 83" element gsBi should be the end of stable elements and the start of
radioactive elements (except 43Tc and ¢:Pm) in the periodic table of elements, some
formulas of the fine-structure constant could be constructed with the factor 83 instead

of 112, 173 and 137 as follows.

o 2.59 1
1-31(83) — 2 2 2 2
E Gy dy Y y“=  3.20-(6-83-1)—
1 2 3 2-(2-11-17-1) 2-37
_ 2-59 1
- 2 2 2 2
o2 & & e € 83+ 1
e 3. 4, 983 19
Gy Cyr Gy ( ) 3.20-(16-31+1)~
1 2 3 2-(12-31+1)+1) 2-37
=1/137.035999037435

19 23 31 35,37 36,38,40 39,40,41 46,47,48,49,50 59

9 I:lO 11 Na12 15 PlG 17C|18,20 18 Ar18,20,22 19 K20,21,22 23T|24,25,26,27,28 27 C032

54,56,57,58 64,66,67,68 69,71
o F€ 204N

74,76,77,78,80,82
34,36,37,38 3lea38,40 34 Se

63,65
28,30,31,32 29 C034,36 40,42,43,44,46,48

82,83,84 85,87 84.86,87,88 99,100,102 105,107 107,109
36 Kr46,47,48 37 Rb48,50 38 Sr46,48,49,50 44 Ru55,56,58 46 Pd59,62 47 AgGO,GZ
110,111,112,113,114,116 2-59 12 136,137,138 140,142 347
48Cd62,63,64,65,66,68 50 Sn68 SgTe74 56 Ba80,81,82 58ce82,84 59 Pr82

143 149 166,167,168,170 173 184,63 1851117 200;;*
60 Ndgs "6, SM, 55 Elog 00100102 70Y Puos 7M110,112 75 R€110112 “83Bhiss
200 285~ * 286N|pie 2046 344,217312.20 e

84 P05 115CN75 113 NN7o 1750076 ™56 137138 F Y 208,200,210

Q_31(83)-Wallis

59 1
244668 2238 4.5-112 1

2.31.(2£2222° - ) 83+ :
2.83-(3-128-1)- >
11

335577 2239 2-3-(2-11-17-1)+1

=1/137.035999037435

10,11 20,21,22 23 112 185,1117 285 *  344,217312-29 ie
5 B5,6 10 NelO,ll,lZ 11 Na12 48Cd64 75 RellO,llZ 112cn173 136,137.138 Fy208,209,210

%raps-e = 11 f : 1 : 1
4.31-1-=+=-=+--+————) 83+
3 5 7 2-16-89+1 13_17.(14_73_1)_:.37
=1/137.035999037435
Al PP Sk g T e e sma 27C0; T 2 Nim s asa 2C€u Vs s €rs
136,137,138

151,153 227 * 285 * 2413 ie 344,2173,12-29 ie
56 BaSO,Bl,BZ 63 Eu88,90 89 AC138 112 Cn173 125C 117 136,137.138 Fy16-13,209,210

28



X1 31(83)-NC = 2:59 1 =1/137.035999037435

31 (27T)NC—7 834_i2 _ 1 pvi
13° 5. 4.81.47-1)-2~
61

14,15 27 59 61N|: 69,71, 79,81 83 107,109 136,137,138
7 N7,8 13 AI14 27 C032 28 NI33 316a38,40 35 Br44,46 36 Kr47 47 AgGO,GZ 56 Ba80,81,82

145 * 16 17 203,20 285 *  344,217312-29 ie 426 ie
Gle84 GnglOO 73Yb103 851T|2-61,124 112cn173 136,137.138 Fy16‘13,209,210 1GQCh257

g e 02 o? g2 .
(3)3 (§)5 (fy (2‘(4'25'7+1))2803
o _ 1" 2" '3 3-(4-9-13-1) 1
2-31-(2-3-5-7-13+1)—i
10
=1/137.035999111818

1y 9 10,11 12,13 14,15 16,17,18 19 20,21,22 27 28,29,30Q;
3 LI4 4 BeS 5 BS,6 6C6,7 7 N7,8 808,9,10 9 FlO 10 Ne10,11,12 13 AI14 14S|14,15,16

31 55 54,56,57,58 58,60,62,64 N3 63,65 69,71 79,81 8!
15 H.G 25 MnSO 26 Fe28,30,31,32 28 NI30,32,34,36 29cu34,36 31Ga38,40 35 Br44,46 39750
83,84,86 90,713,92,94 107,109 110,112,113 115,913,120,124

36 Kr47,48,50 40 Zr50,51,4~l3,54 47 Ag 60,62 48 Cd62,64,65 50 SnGS,67,70,74

124,125,126,13f 136,137,138 157 15 173 185,187 200 209 ;™
SgTe72,73,74,78 56 Ba80,81,82 64Gd93 GgTb94 70Yb103 75 I:26110,112 80 Hg120 83 BI126
209 * 210 * 257 * 285 * 286 ie 300 * 330 * 344,2-173,348 ie
84 I:)0125 85 At125 100 I:m157 112 Cr]173 113 N 73 120Ch180 130Ch200 136,137.138 Fy16»13,209,210
,244668 4202 4.2:3:25.7+1)

335577 42032-11-(2-5-19+1)+1 1
A)_g(83)-wallis — 83 1

83—
4.7-89-(4-83-1)

=1/137.035999111818
19 20,2122 23 39,40,41 47T 83,8486 8 143,144 207 p W
s F1o oNeg11, 1 Nay, 19K 20212 22T has 36Kl 4850 39¥s0 60 NOgags a9 ACiag

TR S S
o _ 3 5 7 2:4-3-223+1 1
2-8(83)-GL — 83 1
83—

4.9.13.-(4.127+1)— -
11
=1/137.035999111818

14,15 19 23 27 53 83 127 191,193 209y :* 223 * 6-53 ie
7 N7,8 9F10 llNa12 13 A|14 24cr29 36 Kr47 53|74 7 Ir114,116 83B|126 87 Frl36 127C 91

a _ 8-(2r) NC-9 1
2-8(83)-NC 83 1 1

2-149 2:3:79-(2:3-47-1)
—1/137.035999111818

14,15 16,17,18 19 79,81 83 135,136,137,138 3-47 149
7 N7,8 808,9,10 9 FlO 35 Br44,46 36 Kr47 56 Ba‘79,80,81,82 59 Pr82 62 Sm87

2-79 197 285 * 2149 ie  344,2:173,348 ie 4-89 ie 847 ie
64Gd2~47 79 AullB 112cn173 119Ch179 136,137.138 Fy16-13,209,210 141Ch215 149Ch227
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16. Formulas of the Fine-structure Constant with 832

1 1 1 4.3-5-41-1

50+=——+ - =
&) o = ———0 43é§27 125-10°  _1/137,035999037435
Note: l—izﬁ
3 16 16-3

55 67 82,83,84,86 85,87 89 93 97,98,9 * 112,113
25 MnSO 30 Zn37 36 Kr46,47,48,50 37 Nb48,50 39Y50 41 Nb52 4ZTCS4,55,56 48Cd64,65

*

117,122,124 141 143 185,187 207,1613 1613,209 0 ; 209 *
50 Sn 59 Pr82 60 Nd83 75 Re110,112 82 Pb125,126 83 BI125,126 84 P0125

67,72,74

285 * 2143 ie 2413 ie  843,2:173,348 ie
llZCnl73 113N 73 125C 87 136,137,138 I:y16-13,209,210

50+ 5 14 :
3 16 43_37+59-(4.535—1)
&, oo = = 25:10" __ _1/137.035999037435
2543ch9 2579C032 A?ZSMOSS 1051125 Pd59,60 2'59Y152(L)18r]68,74 15; I 74 1;; PrBZ
3 16 43.37 + 5o 50+§_E+ 17
200+ %" 4337+ ———
B 17 _ 2-3-(8-71+1)
al—(SO)/SSZ - 832 - 832
=1/137.035999037435
123?AI14 35'1377(:I18,20 69'3?11('?’8‘38,40 3713643 118'7.17’120’122’15(;13”68,69,70,72,74 121'152331370,72 1§§Nd83
175’1775 I‘ulO4,105 238 HngO 4'71‘233?N iE731,173
g l 1, 1 2711:(2:911-1)
_ 3 16 43.37 2-10" _
%, ot = o7 =1/137.035999111818

19 23 27 46,47,48,49,50 ¢ 82,83,84,86 85,87 97,98,99T ~*
9 I:10 11 NalZ 13 A|l4 22T|24,25,26,27,28 36 Kr46,47,48,50 37 Nb48,50 43TC54,55,56

117,124 143 1613,209 p:* 209 * 285 * 2143 ie 8-43,2:173,348 ie
50 Sn67,74 60 Nd83 83 BI125,126 84 I:)0125 112cn173 113 N 73 136,137,138 Fy16-13,209,210

50+ 1.1 + !
3 16 43.37 4 43-57;36209

%y oy = 57 =1/137.035999111818
79§;Br44,46 107’14?79 Ag 60,62 151(?8r]68 13511361137’1532Ba79,80,81,82 132\/\/109 1397 Au118 120798Mt569

bl 1 - 1

43'37+77 50+16-3+ 16-125
27 +—— 43-37 +
_ 1000 _ 113-(2-7-17+1)

azf(so)/ssz - 832 - 832
=1/137.035999111818

27 35,37 50,5. 59 83,84,86 85,87 89 97,9 * 112,113

13 A|l4 17 C I18,20 23]>\/27,28 27 COSZ 36 Kr47,48,50 37 N b48,50 39Y50 43TC54,56 48 Cd 64,65
143 188,277 1613,209 ;* 285 * 2143 ie

60 Nd83 76 03112,113 83 B|125,126 112 Cn173 113 N 73
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17. Formulas of the Fine-structure Constant with 112X 173

3-47+1—1+ L !

2.9 821 5.31.(2.5.107-1)- >
7 _1/137.035999037435

Q112473 = 112173

10,11 14,15 16,17,18 19 27 28,29,30Q; 31 35,37 36,38,40

5 BS,B 7 N7,8 808,9,10 9 F10 13 AI14 14 SI14,15,16 15 P].G 17 CI18,20 18 Ar18,20,22
50,51 54,56,57,58 59 58,60,61,62,64 N\ |3 69,71 82,83,84

23C|27,28 26 Fe28,30,31,32 27 COBZ 28 N|30,32,33,34,36 SlGa38,4O 36 Kr46,47,48
96 105,108 107,109 112,113, 131 135,136,137,138 3:47
42 M054 46 Pd59,62 47 Ag 60,62 48Cd64,65 54 Xe77 56 Ba79,80,81,82 59 Pr82
147 173, 179,180 185,187 4-47,27-7 209> 209 * 210 At*
62 Sm85 70Yb103 72 Hf107,108 75 Re110,112 7608112,113 83 BIlZG 84 POlZS 85 At125
2131y ,* 270 * 1519 * 344,2173,348 ie 4.71,2213 ie 14.31,15-29 ie

103 Lr159 107 Bh163 112 Cnl73 136,137,138 I:y208,11»19,210 113 Nh9<19,173 173Ch9-29,2-131

11 1 1
3-47+———+ 517

2.9 827 g947.06.27-1-°="

052,(141)/112.173 = 112173 =1/137.035999111818

32,33,34,36 46,47,48,49,5 H
S oTi

35,37 50,51, 60,62,64 N\ 13 83,84
16 ~'16,17,18,20 17CI18,20 24,25,26,27,28 23C|27,28 28Nl32,34,36 36 Kr47,48

91,94 94,96,98 107,109 121,123 151,153 152,154,158,160
4ozr51,54 42 M052,54,56 47 Ag60,62 51Sb70,72 63 Eu88,90 64Gd88,90,94,96

“Thy, EDys, UL, CHy, sy, HCh,
18. Formulas of the Fine-structure Constant with 163 X173
163 X 173~167.9°~168, s0 in the world of nuclides, 163 should also be a
sub-stable number, or 163 and 173 could be regarded as twin numbers split from 168,

and hence some formulas of the fine-structure constant could be constructed with

163X 173 as follows.

2-103+1— 1 + 12_7'17_1
57 4050945 2072

O, osyieairs = TRt 2:81-7  _1/137.035999037435

19 35,37 39,40,41 79,81 118,119 136,137,138 168 16

9 I:lO 17 C|18,20 19 K20,21,22 35 Br44,46 50 Sn68,69 56 Ba‘80,81,82 68 ErlOO GnglOO
173; 188,189 2131y * 285 * 344,273,348 ie 410 ie 434,435 ie

70Yb103 76 03112,113 103 L r159 112 C n173 136,137,138 I:y208,209,210 163 C 319 173 C h261,2-131

2-103+1— ! + L

5.7
4.25.19-
Q)_(206)163173 = 163.173
19 282930c; 35,37 39,40,41 50,5 55 76,80 79,81
s F1o 1a9hg1516  17Clig 20 19K 202120 2]3V27,28 sMNy 558, 45 a5 By s

99,100,102,104 118,119 136,137,138 168 16 173
44 RU 50 Sr]68,69 56 Ba80,81,82 68 Er;LOO GnglOO 70Yb103

223
2:7:17-1 _1/137.035999111818

103
55,56,58,60 45 Rh58
188,189 2131y ,* 285 * 2213 ie  344,2173,348 ie 410, ie 434,435 ie

76 OSllZ,ll3 103 Lr159 112 Cn173 113 Nh173 136,137,138 Fy208,209,210 163C 319 173Ch261,2-131
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2- 1O3+1— 1 L !
4 5.7 9(2357+l)  4.47.83-191
Q1_(206)/163173 — 163.173
=1/137.035999037435

10,11 19 35,37 79,81 83 103 107,109 131 143 163
5 BS,G 9 I:10 CIlB 20 Br44 46 36 Kr 45 RhSB AgSO 62 Xe77 60 NdSS 66 Dy97

173 191,193 209> 2131 268 269,271 270 * 285 * 2143 |e
70Yb103 Irll4 116 83 BI126 103 erl59 105 Db163 106 S9163,165 107 BhlGS 112cn173 113 N

318’319'132270(: 91,192,193 3412):113773139?5 Fyzos 209,210 fégChzu 434117335(:hze312131
9.1034 1 1 1 1
4 5.7 21373 27-5.7-(64-3-11-1)
@y _(206)/163173 — 163.173
=1/137.035999111818

s I:lO 11 Na12 l7AI 46‘47’48’49’2(;Ti24 25,26,27,28 o0l 58Fe28 30,31,32 27 C032 * 65Cl"34 36 32Ge41
;3? AS42 " BlBr44 46 42 MOSS o 99-]-(:54 55,56 P RUSS 56 11?53RI‘-]58 HEA llst64 65,66 lngeB
RO Ba'79 80,81,82 ™ Nd83 86 1:31? Pm84 16663 Dy97 1;:3Yb103 180v1£;;Ta107 108 2;-4(1) I:)0125

e 238U 143,146 21103;1_['159 12(;55? Db163 269'ZI.2()761Sg163,5-33 12(Z7OBhlGS 185Cn173 zillgN I$3 fggChZOS

344,2:173,348 3121,28:13 370 410 434,435
136,137,138 I:y208 209,210 143Ch220 221 146Ch224 163C 319 173Ch261 2131

19. Formulas of the Fine-structure Constant with 36/112 and 100X 112

QU 361(a0y112 = 1 1 36 1 =1/137.035999037435
(44 + - + )-112
3-7 4-7-107 2-27-25-43.127
- N7 8 9 I:10 o NelO 1112 11 Na12 13 A|l4 28'29’30Si14,15,16 3% 4O'A\r18 20,22 258024 25 Mn30

46,47,48,49,50Ti 54,56,57, 58 Fe 58,60,61,64 Nl

66 97,98,9
24,25,26,27,28 30,32,33,36 30 Zn36 33 AS42 42TC54 55,56

80,82,83,84, 86 Kr

28,30,31,32

99,100 103 107,109 112,113,114 112,116,122
44,46,47,48,50 44 Ru55,56 45 Rh58 Ag 60,62 Cd64 65,66 Sn62 66,72

127 126,129,131,132 135,136,137,138 143,144,146,148 163 173,
53 |74 Xe72 75,77,78 56 Ba79 80,81,82 Nd83 84,86,88 66 Dy97 70Yb103

179 185,187 191,193 209 209,210,211 210 222 * 226
72 Hf107 75 Re110 112 Ir104 106 BI126 P0125 126,127 At125 86 Rn136 Ra138

270 285 * 286 ie 6-53,11.29,320 8-43,2:173,348 410 ie 434,435
107 Bh163 112 173 113 N 73 127C 91,192,193 136,137,138 Fy208 209,210 163Ch247 173Ch261 2131

o 3 36
2-36/(44)112 —
(44 + t_ 1 + ! )-112
3-7 4.7.107 3.7-157-(4-25-19+1)
=1/137.035999111818
13 FlO 202 22NelO 1112 11 Na12 40 41 20 21,22 21 SCZ4 04T, 521-'24 25,26,27,28 25 MnSO % 888r48 50

80,82,83,84,86 99,100,101,104 107,109 163 179 185,187
Kr44 46,47,48,50 44 RU55 56,57,60 Ag 60,62 Dy97 72 HflO? 75 RellO,llZ

186,4-47 209 209 270 257 1519 344,2.173,348 400
OSllO 112 B|126 84 P0125 107 Bh163 100 Fm157 112cn173 136,137,138 Fy208 209,210 157Ch243
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" ~ 36
1-36/(44)112 —
(44+317— 1 T )-112
8137+
3.5.37

10,11 14,15 19 23 27 28,29,30Q; 31 35,37, 36,38,40
5 B5,6 7 N7,8 9 FlO 11 Na12 13 AI14 14 SIl4,15,16 15 P16 17C|18,20 18 Ar18,20,22

45 46,47,48,49,501; 55 66,67 75 80,82,83,84,86
218024 22T|24,25,26,27,28 25 MnSO 30 Zn36,37 33 A542 36 Kr44,46,47,48,50

85,87 96,97,98 98,99,100 111,112,114 128,131,132,134
37 Rb48,50 42 M054,55,56 44 Ru54,55,56 48Cd63,64,66 54 Xe74,77,78,80
133 136,137,138 182,184,18 537,187 201 203,20
55 CS78 56 Ba80,81,82 7?1\N108,110,112 75 RellO,llZ 80 HgZLZl 851TI122,124
209p;* 209 * 637 * 285 *  344,2173,348 ie
83 BI126 84 PO125 86 Rn136 112 Cnl73 136,137,138 Fy208,209.210

azfge/(44).112 = 36 =1/137.035999111818

(@4 g 102

7-101
27 35,37 36,38,40 46,48,49,50 ¢ 76,77,78 80,82,83,84,86
13 A|l4 17 C|18,20 18 Ar18,20,22 22T|24,26,27,28 34 Se42,43,44 36 Kr44,46,47,48,50
85,87 99,100,101 112,114 136,137,138 170,171,172,173,176
37 Rb48,50 44 Ru55,56,57 48Cd64,66 56 Ba80,81,82 70Yb100,101,102,103,106
167,168,170 185,187 209 ;™ 209 * 6-37 * 285 * 344,2:173,348 ie
68 Er99,100,102 75 Re110,112 83 BIlZG 84 P0125 86 Rn136 112cnl73 136,137,138 Fy208,209,210
1 1 1 1
"373.5 5.67  2.7.29-(8-5-113-1)
O, ootz = 00112 =1/137.035999037435
28,29,30c; 31 63,65 67 100 112,113 113,115 117 165
14 SI14,15,16 15 Pl6 29cu34,36 30 Zn37 44 Ru56 48Cd64,65 49 In64,66 50 Sn67 67 H098
136,137,138 140,142 168 16! 185,187 188,189 200,3-67
56 Ba80,81,82 58ce82,84 68 Er100 GngZLOO 75 RellO,llZ 76 08112,113 80 HngO,lZl

207,208 209p;* 209 * 257 * 285 * 286 ie  344,2173,348 ie
82 Pb125,126 83BI126 84 I:)0125 100 Fm157 112cn173 113N 73 136,137,138 Fy208,209,210

=1/137.035999037435

37 81.37+

82

1 1 1 1
82-——+—- +
T, ooty = ———22 1563711232'9'5'19'73 ~1/137.035999111818

19 28,29,30¢; 31 39,40,41 70,72,73,74,76 100 103 112

9 l:10 14 SI14,15,16 15 Pl6 19 K20,21,22 SZGe38,40,41,42,44 44 RUSG 45 Rh58 48Cd64
117 12 165 136,137,138 140,142 142,143,144,146 168

50 Sn67 SgTe73 67 H098 56 Ba80,81,82 58 Ce82,84 60 Nd82,83,84,86 68 Er;LOO

16 173 180,181 185,187 200,3:67 207,208 209 ™
63Tm100 70Yb103 73Ta107,108 75 RellO,llZ 80 H9120,121 82 Pb125,126 83 BIlZG

209 * 257 * 285 *  344,2173,348 ie
84 I:)0125 100 I:m157 112cn173 136,137,138 Fy208,209,210

20. Other Formulas of the Fine-structure Constant with some square numbers

1 1 1 1
294+ - ——+ 519

5-37 _1/137.035999037435

X1_(29)136112 = 36-112

19 28,29,30; 35,37 50,5 53 58,62,64 N\ 13 63,65 83,84
9 FlO 14 SI14,15,16 17 C|18,20 25/27,28 24cr29 28 N I30,34,36 29 Cu34,36 36 Kr47,48
85,87 95 84,86,87 100,101,102 122,123 127 136,137,138
37 Rb48,50 42 M053 38 Sr46,48,49 44 Ru56,57,58 51Sb70,72 53 |74 56 Ba80,81,82
180,18
7461\Nl

188 209 * 637 * 223 * 1519 * 172 ie 344,2173,12-29 ie
06,112 7608112 84 I:)0125 86 Rn136 87 Frl36 112cn173 115MC6-29 136,137,138 I:y208,209,210
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29+1—i+ LI !
3:53 §.7.(4.3.49-1)—

2 12 3-11

% oz = THIE 2:5:7 ~1/137.035999111818

10,11 14,15 20,21,22 23 24,25,26 28,29,30Q; 46,48,491: 53
5 BS,6 7 N7,8 10 Ne10,11,12 11 Na12 12 M912,13,14 14 S|14,15,16 2£2)T|24,26,27 24cr29

58,60 \|7 63,65, 75 79,81 84 95,97,98,100 98,99,100,102
28 NI30,32,33,36 29cu34,36 33 As42 35 Br44,46 36 Kr48 42 M053,55,56,58 44 Ru54,55,56,58

106,110,111,112,114,116 113,115 127 131 136,137,138
sCd 1N I

140,142
64,66 5374 54 Xe77 56 Ba80,81,82 58ce82,84
173 185,185 188,189 191,193 209 209 * 223 * 262 *
70Yb103 75 Re110,112 76 05112,113 7 Irll4,ll6 83 B|126 84 P0125 87 Fr136 103 LV3~53

1519 * 286 ie  6:5311.29,320 ie 344,2:173,12.29 ie 14-31,15-29 ie
112 Cn173 113 N 73 127 C 91,192,193 136,137,138 Fy208,209,210 173Ch261,262

58,62,63,64,66,68

66+ ° . L

* - 1
4 4'5 2'9'5'7+1 64'132'41—

gy s0y112 = ETD 7 —1/137.035999037435

19 27 39,40,41 54,56,58 70,72,73,74,76 64,66,70 75
9 FlO 13 AI14 19 K20,21,22 26 Fe28,30,32 32 6638,40,41,42,44 30 Zn34,36,40 33 As42
79,81 93 103 112,114 113,115 136,137,138 136,138,140,142
35 Br44,46 41 Nb52 45 Rh58 48Cd64,66 49 In64,66 56 Ba80,81,82 58ce78,80,82,84
156,162,163,164 16 173 203,5:41- 208 209;* 209 * 210 A¢*
66 Dy90,96,97,98 Sngloo 70Yb103 81TI122,124 82 Pb126 83 BI126 84 I:)0125 85 At125

268 * 278 * 285 * 2213 ie  344,2173,12.29 ie
105 Db163 109 Mt169 112cn173 113 N 73 136,137,138 Fy208,209,210

1 1 1 1
66 +—— + -
4 4.5 2.9.5-7+1 4.9_125_97+1
Xy g1/(66)112 — TRTE: 8 ~1/137.035999111818

55 75 79,81 97 103 12 129 163 173, 185,187
25 Mn30 33 AS42 35 Br44,46 42 MOSS 45 Rh58 SgTe73 54 ><e75 66 Dy97 70Yb103 75 RellO,llZ

*

210 g 4> 247 285 * 312 ie  344,2173,348 ie
85 At125 97 BleO 112cnl73 125C 87 136,137,138 Fy208,209,210

B 23?
al—232/(8-81)»112 - 1 1 1

(8-81-1+=——+ )-112

23112 28
2.13-23+1

23 24,25,26 27 46,48,49,50 ¢ 50,5 54,56,58 79,81 89
11 Na12 12 Mng,13,14 13 A|l4 23T|24,26,27,28 2]3\/27,28 26 I:e28,30,32 35 Br44,46 39Y50

136,137,138 16! 227 * 285 * 344,2173,348 ie
56 Ba80,81,82 engloo 89 AC138 112cnl73 136,137,138 I:y208,209,210

=1/137.035999037435

B 23°
2-23%/(881)112 1 1 1

(8-81-1+-—

a =1/137.035999111818

)-112

+
4.3 3-5
31-83———
4.53
23 31 50,5 52,53,54 69,71 79,81 83 136,137,138
11 Na’lZ 15 I:)16 23]’\/27,28 24cr28,29,30 SlGaSS,AO 35 Br44,46 36 Kr47 56 Ba’80,81,82
16 17 209 * 285 * 344,2:173,348 ie
ngmloo 7?)Yb103 83 BI126 11zcn173 136,137,138 Fy208,209,210
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49
Q_49/(60)112 = 1 1 1

(60-—+ —
3-7 2-25-23 64-5-(256-13+1)
=1/137.035999037435
20'2112()2 NelO,ll,lZ f;AIl4 ;fSCM 50'23]’\/27,28 2555Mn30 84'86187?5?8"46,48,49,50 102'108111%2 Pd56,60,64 l:§Cd64

113,115 119 144 16 173 285 * 2213 ie  344,217312-29 ie
49|n64,66 508n69 60 Nd84 6ng100 70Yb103 112cn173 113N 73 136,137,138 Fy208,209,210

)-112

49
Q) _491(60)112 = 1 1 1

(60— + - )-112
3-7 2-25-23 16-7-59-167
ngCm 50'213\/27,28 2555Mn30 84186,87’3?888%,48,49,50 102’105’1E§Pd56,59,60 %Cdm 113'lj§|n64,66

118,119 136,137,138 144 167,168 16 17 185,187
50 Sn68,69 56 Ba80,81,82 60 Nd84 68 Er99,100 63Tm100 7(3)Yb103 75 RellO,llZ

=1/137.035999111818

285 *  344,217312-29 ie
112 Cr]173 136,137,138 Fy208,209,210

5-157+1— 1 1

+
27 5.547.731 29

3-23 _1/137.035999037435

al—(5-157)/312 112 3 12 112

35,37 50,5 69,71, 12 112,115,118,119,120,124 157 16
17C|18,20 2;\/27,28 SlGa38,4O SgTe73 50 Sn62,65,68,69,70,74 64Gd93 GngIOO

173, 185,187 210 A4* 257 * 238 1* 285 * 344,217312-29 ie 400 ie
70Yb103 75 RellO,llZ 85 AtlZS 100 Fm157 92U146 112cnl73 136,137,138 l:y208,209,210 157Ch243

1 1 1
5157+ - - +
4-(16-3-5-13-1) +
2-(5157)/31% 112 = 312 112
1213 14,15 27 28,29,30c; 31lp 35,37 50,5 55 54,56,57,58
6C6,7 7 N7,8 13 A|14 14 S'14,15,1e 15 P16 17 CI18,20 2;.\/27,28 25 Mnso 26 Fezs,so,sl,sz

67 69,71 85,87 89 112,115,117,120,124 157 173
30 Zn37 SlGa38,4O 37 Rb48,50 39Y50 50 Sn62,65,67,70,74 64Gd93 70Yb103

185,187 257 * 285 * 344,217312-29 ie 400 ie
75 RellO,llZ 100 Fm157 llZCn173 136,137,138 I:y208,209,210 157Ch243

37
0 _1/137.035999111818

o

21. Formulas of the Fine-structure Constant in Continued Fraction Form
Some natural constant such as ¢, e and 2z can be expressed as continued fraction

form as follows.
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T

2+ 1
1
2+ 1
2+ —
1
¢:1+—1:1.618---
1+——
1
1+ 1
1+—
1
e=1+1+ 1 =2.71828---
1+
1
2+
1
1+
1
1+
1
4+
1
1+
1
1+ 1
6+—
2
27z:6+—9:6.283185-~
6+6+ 55
6+4—9
T 14 ! ~1.570796--
2 1
1+ 1
1/2+ 1
1/3+ 1
1/4+—
2z
( x/§+5_J§+1)e5 PR
2 2 e "
1+7_4”
e
1+ =
e
1+

As we have demonstrated the formulas of the fine-structure constant o are related
to e, 2z and nuclides (¢ is related to nuclides too), it should be reasonable to express a
in continued fraction form as follows. When these continued fractions are calculated,
they miraculously give some specific integers which should correspond to some

typical nuclides.
36



K
Il

1 - 1
137+ 1 56+81+ 13- (112 11-1)
28— 28—
4 1 3-5-(112-43+1)
* 1
2- 1
17 + 1
16—
1

1+ 1

10-=

3

=1/137.035999037435

7y 1011 14,15 16,17,18 20,21,22 23 27 28,29,30¢; 35,37
3 LI4 5 BS,G 7 N7,8 808,9,10 10 NelO,ll,lZ 11 Na12 13 A|14 14 SI14,15,16 17 CIlS,ZO

31 32,33,34,36 46,47,48,49,507 54,56,57,58 58,60,61,62,64 N\ |1
15 P16 16 S16,17,18,20 22T|24,25,26,27,28 26 Fe28,30,31,32 28 N|30,32,33,34,36

*

74,76,77,78,80,82 89 94,96,97,98 97,98,99
34 Se r-44,46,47,48,50 39Y50 42 M052,54,55,56 43TCS4,55,56

80,82,83,84,86 ¢
40,42,43,44,46,48 36

99,100,104 110,112,113,114 113,115 112,115,116,117,118,120 131
44 Ru55,56,60 48Cd62,64,65,66 49 In64,66 50 Sn62,65,66,67,68,70 54 Xe77
136,137,138 15 168,170 171,4-43,173; 185,187 188,189
56 Ba80,81,82 6?)Tb94 68 ErlOO,lOZ 70Yb101,6-17,103 75 RellO,llZ 7608112,113

195,198 200,201 208 209p;* 209 * 210 pg4* 222 * 223 * 226 *
78 Ptll7,120 80 HngO,121 82 Pb126 83 BI126 84 P0125 85 At125 86 Rn136 87 Fr136 88 Ra138

227 * 2131y * 285 * 284,223 ie 288,289 ie 4.83 ie 843,273,348 ie
89 AC138 103 Lr159 112cn173 113 N 71173 115 MC173,174 131Ch201 136,137,138 Fy16-13,209,210

1 1
% = 1 - 1
137+ 1 56 +81+ 2.(16-27-1)
28— 28— ———— — 7
4+ 1 3-(16-81+1)
1
2= 1
18+
1
3_
1
1+—1
5_=
2
=1/137.035999111818

10115185,6 lAleSN?,S 16117Y188()8,9,10 199 FlO 2012111202Ne10,11,12 12;AI14 1351F?LG 28129’528i14,15,16 35'1377(:|18,20
32’34Y13£e‘:3816,18,20 36’sglff?'a‘r18,20,22 2579(:032 58’60’62’§§Ni30,32,34,36 BogjseAG,AB 83,§gKr47,48 112'14183(:(:164,65
15341)(977 14311;313Nd83,84 135'1361137’15??Ba‘79,80,81,82 lggEr;LOO 1;§Yb103 18511% RellO,llZ 188'7'5(305112,113
203'2?351-[-'122,124 Zg??BiIZG 2&(3)4? POIZS lszSC:nIB lzf??N i(733 3431;(5171?37121;89 Fyli2-13,209,210 14‘31’1?$§Ché?19,2~131
22. Set of Formulas of the Fine-structure Constant
We had found many formulas of the fine-structure constant with hard efforts for
more than two years. In the end of this paper, we realized that all of these formulas

should constitute a mathematical set in which some formulas exhibit much more

importance than others. The set and the four most important formulas are depicted as
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follows (Fig. 2). The set is designed as a circle, the two originally found formulas

should be close to the center of the circle, and the two last found continued fraction

formulas should be on the circumference of the circle.

o= 1 - 1
T 1 B 1
137+ i 56+81+728_ 3.1z
3.5.(112-43+1)

Other Formulas of o

62 1 28— i
=" 44 .
7'(277)112 112+i 2- 1
75* 17+ 0
=1/137.035999037435 IG*H 1
2 2 2 1
2 e’ e e 10—
— - 3
(27} =e 23 3y 4 k1o 1 1
(=5 E) =) a = -
1" 2 '3 k 137 1 1
+ 56+8l+t —————r——
713_(2”)278 1 28— 1 ~2-(16-27-1)
%= T 4+2 11 3-(16-81+1)
3.29.64 _18+ 1
=1/137.035999111818 3.1
1-+—L1
5=
2

Other Formulas of e,

Set of Formulas of the Fine-structure Constant

Gang Chen, Tianman Chen, Tianyi Chen
2018/4/12-2020/8/18

Fig. 2

23. Formulas of the speed of light in atomic units in Continued Fraction Form

cau:i:137+ 1 1
%e 28—
1
4+
1
2" 1
17+
1
2—
1
1+
1
2—
1
4+
1

1

1+=

2

1
=56+81+ 5.(43.717-1) =137.035999074626

8_
2.5.(2-5-(2-7-23) +1) +1
63’65CUB4,36 76?28642,46 792?51Br44,46

28,29,30; 35,37 50,5 58,60,62 \ |3
14 S|l4,15,16 l7CI18,20 21;\/27,28 28 N|30,32,34 29

102,105,106 112,115,118,119,120 121123
46 Pd 508n62,65,68,69,70 Sle70,72

90,91,92 100,102

40 Zr50,51,52 44 Ru56,58 56,59,60
136,137,138 156,157 168 16 172,173 199,200,204
Ba80,81,82 64Gd92,93 68 Er;LOO GZTmIOO 70Yb102,103 80 Hgllg,120,124

56

203, 20! 1417 * 257 * 137 * 1519 * 17? ie  344,217312-29 ie
852,[T|122,124 92Ul46 100 Fm157 102 N0157 112cn173 llSMCl74 Fy

136,137,138 208,209,210
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1
c, =— =137+
au a 1

=56+81+ =137.035999074626

1
28— 1

1

8-19
1742
9.23
16,17,18 19 23 28,29,30¢; 35,37 36,38,40 39,40,41
808,9,10 9 I:10 11 NalZ 14 SI14,15,16 l7CI18,20 18 Ar18,20,22 19 K20,21,22

46,47,48,49,507:
22T

4+
2—

50,5 58,60,62,64 \ 13 64,68 68,70 76,80
24,25,26,27,28 23]‘\/27,28 28 N |30,32,34,36 30 Zn34,38 3lGa38,40 34 Se42,46

79,81 83,84,86 85,87 84,86,87,88 89 100,102 102
35 Br44,46 36 Kr47,48,50 37 Rb48,50 38 Sr46,48,49,50 39Y50 44 Ru56,58 46 Pd56

112,114,115,118,119 136,137,138 138,139 151,153 168 16
50 Sn62,64,65,68,69 56 Ba80,81,82 57 La’81,82 63 Eu88,90 68 Er;LOO 63Tm100

*

195,187 188 203,20 204,207,208 209, 209 * 210 A4
75 RellO,llZ 76 08112 851T|122,124 82 Pb122,125,126 83 BIlZG 84 P0125 85 At125

222 * 223 * 226 * 227 * 1519 * 289 ie  344,2173,348 ie 382 ie
86 Rnl36 87 Fr136 88 Ra138 89 AC138 112cn173 115 IVICl74 136,137,138 Fy208,209,210 152Ch230

24. Comparison of Calculated Values of a to Measured Values of a

In recent years there were some much accurate measurements of the fine-structure
constant a. For example, in 2008 D. Hanneke et al reported a value of
1/137.035999084(51) by g-2 method®, in 2011 R. Bouchendira et al reported o value
of 1/137.035999037(91) by h/mgy method”, and R. H. Parker et al reported o value of
1/137.035999046(27) by h/mcs method®. Comparison of our calculated values of a to
these relatively accurate measured values of o was exhibited in Fig. 3. It seems that o4
corresponds to the values measured by h/m method and o, (or ay) corresponds to the
values measured by g-2 method. These measurements should be good evidences of
our points of view that there are two values of a, and in the future more accurate
measurements of a by these two methods or other methods may give better or even

perfect proofs to our theories, formulas and values of the fine-structure constant.
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Fig. 3

In Fig. 3, it seems that the green line 2 and 1 have a trend to focus on the
calculated value of 1/01, and there is a lack of a more accurate black line to point to
the calculated value of c,,. Based on these analyses of Fig. 3, we suggest experimental
physicists should develop new methods corresponding to a; and improve the
measurement accuracy of all methods (which could be called green, red and black
methods), so someday some measurement results which can’t overlap each other and
embrace the calculated values of o, ay and o (especially almost as centers) could be

achieved, and hence confirm the calculated values of a4, oo and a.
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