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Abstract

This paper is a subsequent paper to the previous paper “Formulas of Feigenbaum
Constants and Their Physical Meanings” (viXra:2101.0187). In the previous paper,
some formulas of Feigenbaum constants in fractional number format were given and
the physical meanings of the factors in the formulas were exhibited, especially their
relationships with nuclides, the fine-structure constant and 2z. In the previous paper,
some integrated formulas of the fine-structure constant, Feigenbaum constants and 2z
were also given, briefly denoted as 0:8%(21)==1, and their relationships with nuclides
were illustrated. In this paper, some formulas for a;6%(2r)~=1 are supplemented, some
formulas for ax(8a)?~1, [01(2n)]/(az20?)~1 and (21)/o?~1 are given, some formulas
of the fine-structure constant (a; and ay) based on the key number 103 instead of 112,
173, 137, 83 and 29 are supplemented. In the end, by introducing correction factors vy,
v, and y, accurate formulas o1(8/y1)%(2n)=1, a2(8a/y2)*=1 and 2n/(ay)*=1 are gained.
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1. Introduction
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In our previous papers , we gave or exhibited the following formulas.
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o =—Ct = — =1/137.035999037435
278y T+(270) chen-112 1124+ —
75°
=27 13-CM) e L ~1/137.035999111818
A 100 g L
64-3-29
oelo U et LT
o, Jaa, 3 12-47 14-112-(2-173+1)
—~137.035999074626
Vet =56+81+—= (21-56.11_1) —~137.035999037435
28—
3.5-(2-56-43+1)
1/er, =56+81+ 2.(116.27_ jy =137.035099111818
 3.(16-81+1)
1 1
c,, —a—c—56+81+ s@ITIy =137.035999074626

2.5.(4-5-7-23+1)+1
Note: c,, refers to the speed of light in vacuum in atomic units
Feigenbaum Constants: 6 =4.66920160910299
a =2.50290787509589
1

1 =0.214169377062326
o 4.66920160910299

1 1 1 1

4 27 4.9-23 2:3.7-23-(2-3-(4-3-11-) +D) +

2-23
3-19

1_ 1 — 0.399535280523135
o 2.50290787509589

I 1 . 1
2 9 331 23-(8-3:17+1) 17-23-(8-3-11*-1)
Note: 136=8-17, 138=6-23

a6’ (2r) =1

On Feb. 8, 2021, we also noticed that Hieb uploaded a paper® in viXra in April of
2017, and gave an approximate formula of the fine-structure constant and Feigenbaum
constant as follows, but without any explanations to its physical meanings.

&' =1/ (27a))"? = 4.670114 ~ 5 = 4.669201609
o'—6=0.000912
a . the fine-structure constant, o ~1/137.036
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2. Integrated Formulas of a1, 6 and 2x

A Concise Deduction
The Fine-structure Constant:

o, = A _ 36 L 1 =1/137.035999037435
278y 1+(270) chen-112 112 +
75
Feigenbaum Constants: ¢ =4.66920160910299
36 1 36 1 3., 1 1
Qfl: ~ :(—) _zz—
7-(27) chen-112 112+i 7-(2r)112 14" 2z 6°(2x)
75°
1 1

~ 4.669201609102997 -(2-3.14159265358979) N 136.982
So it should be resonable to assume the following approximate formulas:
21 =1
a,0°(2r)
4-6692° x 6.2832

Numerically: o,6%(27) = =0.99961~1
137.036

a,0°(2x) ~1or

2021/2/1-3
The above approximate formula 0;8°(2)~=1 is assumed to be the brief form of
integrated formulas of o, 6 and 2x. There should be some corresponding accurate

forms of integrated formulas of a;, 6 and 2z as follows.
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2 3 3 5 4 7 2'3‘71 23.37
)y o)
0!152 (27) chen-2517 = L 2 3 25-17
137.035999037435
3 4.66920160910299? - 6.28564399787948
137.035999037435
=1+ 1 7= 1.0000008354717 ~1

128-9-(2-3-173+1) +
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326 ie 344,2:173,348 ie 671 ie 434,435 ie
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1 137.035999037435

00" (27)aen 1 4,66920160010299% (2 & & € . €
2 3. 4, 2.3 7lgem
CYorQy G

B 137.035999037435

~ 4.66920160910299° - 6.28564399787948

—1- L — 0.999999164529037 ~ 1

2.5.7.(2-83-103+1)—
29

19 28,29,30Q; 63,65 79,81 83 103 136,137,138 140,142
9 I:10 14 Sll4,15,16 ZQCUS4,36 35 Br44,46 36 Kr47 45 Rh58 56 Ba80,81,82 58ce82,84

166 173 209R;*  929,262) ¥ 285~ % 344,217312:29 =, e 434,15.29 ~ e
63 E0os 70Pi0s 83Blig  103LMisgise 112CMuzs 13637138 FY Ch
2021/2/19

4.669201609102997 .-4. (22246 1278 1280

3355 12792-9-71+1
137.035999037435

_ 4.66920160910299° - 6.28564015562186

137.035999037435

=1+ 1 = =1.00000022419606 ~1
2:9-(8:3:25:7:59-1)- >

0‘152 (27 )wantis—011 =

28,29,30Q; 35,37 55 59 64,66,70 69,71 105
14 SI14,15,16 17 C I18,20 25 M n30 27 C032 30 Zn34,36,40 SlGa38,4O 46 Pd 59
82,83,84,86 85,87 112 118,120,122 136,137,138 347
36 Kr46,47,48,50 37 Rb48,50 48Cd64 50 Sr|68,70,72 56 Ba80,81,82 59 Pr82
144,145,150 173 175,176 359 185,187 208 209p;*
60 Nd84,85,90 70Yb103 71 Lu104,105 72 Hf105 75 Re110,112 82 Pb126 83 B|126

209 * 210 p4* 285 *  344,2173,348 ie
84 PO125 85 At125 112cn173 136,137,138 Fy208,209,210

2021/2/1
1 B 137.035999037435
8" (27 watis o 4.669201609102992 .4.(22ﬁﬂ§...1278 1280 )
3355 12792-9-71+1
3 137.035999037435
4.66920160910299° - 6.28564015562186
=1- 1 =0.999999775803991 ~ 1

2~9-(8-3~25-7-59—1)+3;';1

208,209,210 173 9-29,262

28,29,30¢; 35,37 55 59 64,66,68,70 69,71 76,80,82
14 SI14,15,16 17 C I18,20 25 M n30 27 C032 30 Zn34,36,38,40 SIGa38,4O 34 Se42,46,48

79,81 82,83,84,86 85,87 100 105 112 118,120,122
35 Br44,46 36 Kr46,47,48,50 37 Rb48,50 44 Ru56 46 Pd59 48 Cd64 50 Sr]68,70,72

) 347 168 173 175,176 3:59 185,187
56 BaBO 81,82 59 Pr82 68 ErlOO 70Yb103 71 Lu104,105 72 Hf105 75 RellO,llZ

208 209p;:* 209 * 210 p4* 285 *  344,2173,348 ie
82 Pb126 83 B|126 84 I:>0125 85 AtlZS 112cn173 136,137,138 I:)/208,209,210

2021/2/20
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4.66920160910299° 8- (1— —+ - —— 4 b
3 5 7 2-2-11-37+1

137.035999037435
_ 4.66920160910299 - 6.28563929398602

137.035999037435

=1+ ! =1.00000008711598 ~ 1

9
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11 Na12 17CI18,20 22T|26,28 302n36,37 33 AS42 37 Rb48,50 42 MOSS 43TC54 66 Dy97
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—1- L — 0.999999912884025 ~ 1

9.11.47-(2-9-137+1)— >
25

35,37 47,5013 55 36,38,40 75 83 85,87 98,99,100
17 C|18,20 22T|25,28 25 Mn30 18 Ar18,20,22 33 AS42 36 Kr47 37 Rb48,50 44 Ru54,55,56
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4.66920160910299° - (6+ | 1) )

~n(n+1/2)(n+1)
137.035999037435

_ 4.66920160910299° - 6.29047619047619

B 137.035999037435

. 1 1
8:(2-7-31-1) 13.89.(2-37.53+1)—22'59

05152 (2m)yes =

=1.00076960262352 = 1

25 27 28,29,30Q; 50,52,53 54,56,57 69,71 85,87 74
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- ; - =0.999230989209198 ~ 1
B2 4.9.25.2:25-(4-25+1) 41+ 5

12,13 20,21,22 24,25,26 27 47,48,50713 55 63,65 84,86
6 C6,7 10 NelO,ll,lZ 12 Mn12,13,l4 13 A|l4 2(2)T|25,26,28 25 MnSO ZQCU34,36 36 Kr48,50

100,101 115117,118,119,120,122 170,171
44 Ru56,57 SOsn Y

168 16 257 *
65,67,68,69,70,72 68Er100 GngIOO 70 b100,101 100 Fm157

2021/2120

4.66920160910299° - (2-3.14159265358979)

137.035999037435
1 1

— -
13-197 2.7-41-(4-5-19-31-1)

27 39,40,41 50,52 54,56,57 68,70 93 123,124,128,13

13 A|14 19 K20,21,22 24cr26,28 26 Fe28,30,3l 3lGa38,40 41 Nb52 5(2)Te71,72,76,78

136,137,138 197 206 285 * 310 ie 326 ie  344,2173,348 ie
56 Ba80,81,82 79 Au118 82 Pb124 112cn173 124C 86 129C 97 136,137,138 Fy208,209,210

1 137.035999037435
a,62(2r)  4.66920160910299° - (2-3.14159265358979)
L1 1

512-5 4.9.7-17-19-83
1SE;FlO 35’137YCI18,20 28’29’131(1)Si14,15,16 36’38;12(3)'6"’18,20,22 39'40'1491K20,21,22 58’60’62;33Ni30,32,34,36 SgggKrMAB

114,118,119 136,137,138 157,160
50 Sn64,68,69 56 Ba80,81,82 64 Gd93,96

188,190, 209p;:* 209 * 257 * 285 * 2157 ie  344,2173,348 ie
7603112,114 83 BI126 84 F)0125 100 I:m157 112cn173 126Chl88 136,137,138 Fy208,209,210

2021/2/8

a,0%(2r) =

=0.99960967543223 ~1

=1.00039047698053 ~ 1

64,66,68,70 166,168,170
30 Zn 68 Er,

34,36,38,40 98,100,102

3. Integrated Formulas of az, 8 and a

The Fine-structure Constant:
27ty 13-(27) cpen—o78 1
A, 100 112 1
64-3-29
Feigenbaum Constants: ¢ =4.66920160910299
a =2.50290787509589
o - 13- (27) cren_o7s 1 N 13-(27z) 1 N (27)
? 100 1101 100 112 (6a)*(27)
64-3-29
1 1
N (5a)®  (4.66920160910299-2.50290787509589)>
So it should be resonable to assume the following approximate formulas:

=1/137.035999111818

o, =

~1/136.575

1
a,(0a) =lor ——— =
2(00) 0(2(505)2
2
Numerically: e, (5r)? = (400923 2:5029)° _ 4 99664 1
137.036

2021/217



The above approximate formula oz(8a)?~1 is assumed to be the brief form of
integrated formulas of ay, 6 and a. There should be some corresponding accurate

forms of integrated formulas of o, 6 and o as follows.

_ (4.66920160910299 - 2.50290787509589)*

a,(da)’ =
137.035999111818
L ! - = 0.096644586263908 ~ 1
2-149 20-31-(2-3-49-13+1) -

12,13 14,15 19 24,25,26 27 28,29,30Q; 31 39,40,41
6C6,7 7 N7,8 9 I:10 12 Mng,13,14 13 A|l4 14 SI14,15,16 15 P16 19 K20,21,22
46,47,48,49,501; 50,52,53 54,56,57,58 58,60,62,64 N3
22T|24,25,26,27,28 24cr26,28,29 26 I:828,30,31,32 28 NI30,32,34,36

63,65 69,71 70,74,76 76,78 85,87 8 93
29 Cu34,36 3lGa’38,40 32 Ge38,42,44 34 Se42,44 37 Rb48,50 3ZYso 41 Nb52

94,95,96,98,100 113,115
42 Mo, 49 In

719 719 149
64,66 54 Xe76,78 55CS78 62 Sm87

186,187,189,190,192
76 @

112,113
52,53,54,56,58 48Cd64,65

134,136,137,138 155,156,157,160
56 B 5 Gd

78,80,81,82 91,92,93,96 S110,112,111'3,114,116

190,192,194,195,196 223 * 227 * 2111 * 237 * 1519 *
78 Pt112,ll4,116,117,118 87 Fr136 89 AC138 91 Pa140 93 Npl44 112cn173

14-31,15-29Ch ie

2213 ie  344,2173,12-29 ie 8-47 ie
Nh;7, FY208.200.210 149 CNoz 1731919 262

113 136,137,138

2021/217
1 137.035999111818
a,(sa)’  (4.66920160910299-2.50290787509589)°
1 1

+ —
27-11 2~3~25-11-(4-11-47+1)—§

N 1
21-11 5 3.95.11.(2-9.5.23-1)—

=1.00336671044256 ~ 1

2
5

10,11 23 24,25 46,47,49,503 50,5 55 75
5 Be5,6 11 NalZ 12 M912,13 22T|24,25,27,28 2113\/27,28 25 MnSO 33 AS42

80,82,83,86 98,99,100,104 107,109 115,116,119,120
36 Kr44,46,47,50 44 Ru54,55,56,60 47 A960,62 50 Sn65,66,69,70
129,131,132 136,137,138 169 185,187 226 *
54 Xe75,77,78 56 Ba80,81,82 69Tm100 75 RellO,llZ 88 Rai38
344,346,348 ie
136,137,138 Fy208,209,210
2021/21/9
4. Integrated Formulas of a1, a2, o and 2#
a,6°(27) =0.99961~1
a,(da)? =0.99664 ~ 1
2
a0 (2nr) oa,(27) 27
0°2r) _ an(27) 27 4 gog975 1
a,(da) a,0 a

2021/2/11



a,(27) 137.035999111818-(2-3.14159265358979)
a,a’ 137.035999037435- 2.50290787509589°
1 1

+ —
16-3-7 5 3.7.(4-17.(2-157-1)-1) -

=1 =1.00297507176499 ~1

1
4
215Cs as RUsg 55C0g, '5Bag, '6,GUgs 65BNy 100 FMig; “1aChigg 157 Chyyg
2021/2/11,17
a,a®  137.035999037435-2.50290787509589°
a,(27)  137.035999111818- (2-3.14159265358979)
1 1
- +
16-3-7+1

719-(2-3-7%-23-1)+ ——

16
3:13

1, 1 .
16-3-7+1 7.19.(8.5.132 +1)+ >
3.13

1t L = =0.997083753032614 ~ 1
16-3-7+1 5 3.73.(4.27.19+1) - >
3.13
f;AI14 50,2?{\/37,28 39,40;191K20,21,22 GgngaSSAO ggsrllg ggYSO lggTe73 153§CS78 137Y153(§Ba81,82
ugnglOO 180'l§éTa107,108 20312%?'122,124 2§97AC;38 29328U;46 fgffCh;)?:
2021/2/21
27 _2:314150265358979 1 1

= =1+ -
2 2
a®  2.50290787509589 16-3-7 3_13_31,(2.9,4“1)_21

=1.00297507122057 =1

20]21‘1202Ne10,11,12 nNay, P 39’40’1491}(20,21,22 46‘48’22Ti24,26,28
73';;Ge41,42 so¥so 2:Nby, 5:Cdg, 5 Bay, 20312%‘?'1122,124 e Plisg 126 50 ACL35
2021/2/11,17

a’ B 2.50290787509589° 1 1

—= =1- +
2r  2-3.14159265358979 16-3-7+1 8.81.19.73+ 1

54,56,57,58 69,71
26 F628,30,31,32 SlGa38,40

— 0.997033753573803 ~ 1
5Fo 15AL, Ko 2 508 GTer Bay a0 5T 1o 13 Chics

2021/2/21
5. Marvelous Coincidences
There are some marvelous coincidences of factors with nuclides in the above

formulas. One typical example of these coincidences is listed as follows, which

indicates the methodology and the formulas in this paper should be correct.
8



0% (27 aperps17 =1+ L ~1.0000008354717 ~1

128-9-(2-3-173+1)+ -
10

- L 1 ! 5 =0.999999164529037 ~1
a15 ( ﬂ)chen—25-17 2.5.7.(2.83-103+1)—2—9
2 2 2 2
_2 & & €& €
(27) chen-2517 =€ (g)s (§)5 (6)7 (2.3-71)23.37
1 28 Yosaz

28,29,30Q; 35,37 50,5 63,65 80 79,81 82,83,84,86
14 SI14,15,16 17 C|18,20 23]\/27,28 29 Cu34,36 34 Se46 35 Br44,46 36 Kr46,47,48,50
85,87 103 112 128 136,137,138 140,142 173 209 ;™
37 Rb48,50 45 Rh58 48Cd64 54 xe74 56 Ba80,81,82 58C682,84 70Yb103 83 BI126

209 * 210 A4* 9:29,262) * 285 * 344,217312:29 ie 434,15-29 ie
84 I:)0125 85 At'125 103 Lr158,159 112cn173 136,137,138 Fy208,209,210 173Ch9»29,262

6. Formulas of the Fine-structure Constant based on 103

In our previous paper***, many formulas of the fine-structure constant based on
the key numbers 112, 173, 137, 83 and 29 were given. As shown in the above two
formulas in Section 5, it seems 103 is another key number comparable to the above
stated key numbers, so some formulas of the fine-structure constant based on the key

number 103 instead of them are constructed as follows.

o 137 1
Do &€ e e g, 1
Gr Gy (A e g (322040~ 0
1 27 '8 Y4343 2.17
B 137 1
- 2 2 2 2
29.e2 ¢ & & € 103+ 1 3
(g)?r (§)5 (5)7 (ﬂ)m% 81-(2-3-61+1)+——
1 27 '8 Y4343 217
B 137 1
- 2 2 2 2
9.2 & & & & 103+ L o
—~1/137.035999037435
ffNaﬂ 35’]:.‘}77(:'18,20 46’47l48'49'ggTi24,25,26,27,28 50'\;]3\/27,28 54’56‘57'2568F928,30,31,32 63'2695CU34,36
vangaSBAO 70'721;§Ge38,40,44 77gfse43,44 79§;Br44,46 80'82’83184}?5Kr44,46,47,48,50 97'981?121-(:;4,55,56

103 107,109 136,137,138 5-29,146,147 * 173, 7-29,20
45 Rh58 47 Ag 60,62 56 Ba‘80,81,82 61 Pm84,85,86 70Yb103 851TI122,124

929,262 * 285~N* 84321731229, ie 14:3115.29 ~ e
103 Lhsg 150 112CMi73 136137138 Y 208,200,210 173 Co20 262
2021/2/25



137 1

al: . .
20.4.(22446 1588 2:2531 ) 1 .
=1/137.035999037435

27 31 35,37 55 54,56,57,58 63,65, 69,71 9 * 103
13 AI14 15 Pl6 17 CIlS,ZO 25 Mn30 26 Fe28,30,3l,32 29cu34,36 31Ga‘38,40 42TC56 45 Rh58

136,137,138 173 9-29,262 .* 285 *  843,2173,12-29 ie 14.31,15-29 ie
56 Ba80,81,82 70Yb103 103 Lr158,159 112cn173 136,137,138 Fy208,209,210 173Ch9-29,262

Y 137 1
=

29-8-(1—1+1—1+---+;)103+ ! 7
=1/137.035999037435

28,29,30@; 35,37 63,65 58,62\ |7 80 103 116,118,119,120
14 S|l4,15.16 17 CI18,20 29 Cu34,36 28 N I30.34 34 Se46 45 Rh58 50 Sn66,68,69,70

136,137,138 173, 198,199,200 9-29,262| * 285 * 344,217312-29 ie
56 Ba80,81,82 70Yb103 80 HgllB,119,120 103 Lr158,159 112 Cr]173 136,137,138 Fy208,209,210

L 137 1
17 7 1\l 1 1
20-(6+)  CD 108+ - .
~'n(n+1/2)(n+1) ' 125.(8.7.11_‘_1).|rZ
—~1/137.035999037435
aNay, Ko B gigs 10YPios 5 POis 115CMirs 16,197 198 Yo08.20,210
2021/2/26
257 g2 @2 g2 g2
Gy Oy Gy (2220 yme
o = 1 2" '3 3-49.17 1
2
11.19 103 1 .
32-(512-25-1)+ >
10
~1/137.035999111818

35,37 39,40,41 47,49,501 55 64,66,68 98,99,100,101,102
17 C|18,20 19 K20,21,22 22T|25,27,28 25 MnSO 30 Zn34,36,38 44 Ru54,55,56,57,58

113’14195”]64,66 1141116’118’1515))SnGél,636,68,69 1:ZGd93 166’167’16811672(;Er98,99,100,102 lffsisiz-l-mloo l;:(;‘Yb103
Bl “0rPOLs My 1 Ciirs iYL
2021/2/25
25.4.(22 446 7496 2:23-163,
o, = 3355 7497 9-49-17 1
7-(16-3-19-257-1)
=1/137.035999111818

23 35,37 39,40,41 46,47,48,49,501; 50,5 98,99,100,101
11 NalZ 17 C|18,20 19 K20,21,22 22T|24,25,26,27,28 2;\/27,28 44 Ru54,55,56,57
112 113,115 118,119 136,137,138 157 163 168 16
48Cd64 49 In64,66 50 Sr]68,69 56 Ba80,81,82 64Gd93 66 Dy97 68 ErlOO 6ngloo
173, 1119p* 1119 * 257 * 285 *  843,2173,12.29 ie
70Yb103 83 B|126 84 P0125 100 I:m157 112 Cn173 136,137,138 I:y208,209,210
10



7.

25-8-(1—1+1—1+---+ 1
3 5 7 5.23-83

) 1

a, = 1
2.3.5.13-23-(2-11-17-1)

=1/137.035999111818

ffNaﬂ 12.;A|l4 35’f77C:|18,20 39’40’145["(20,21,22 50213\/27,28 ZSSMnSO 1§§Er100 123Tm100 llé-S?BiIZG

25-(6+i 0™ )

o = ~n(n+1/2)(n+1) 1
-
11-19 08— = 4 L 5
4:5-23 2:(2:35:7+D)-(2917+1)+
~1/137.035999111818

23 35,37 39,40,41 50,5 55 103 136,137,138 173
11 NalZ 17 CI18,20 19 K20,21,22 2]3\/27,28 25 Mn30 45 Rh58 56 Ba80,81,82 70Yb103
1119 ;> 1119 * 210 o™ 238 | * 1519 *  344,2173,348 ie
83 BI126 84 P0125 85 AtlZS 92Ul43 112 Cn173 136,137,138 Fy208,209,210
2021/21/26

Integrated Formulas of a3, 8, 2z and y;

By introducing a correction factor y;, some integrated formulas of a4, 8, 2r and vy,

in the format of a1(8y1)%(27)=1 could be obtained as follows.

a(617,) (2m) =1

V1= fZ;zaﬁ = \/6'28564399787948 4.66920160910299
1

137.035999037435
47-109  27-7-(3-8-(3-8-(4-137-1)-1)-1)
23/24 2579CO32 83§gKr47,48 107’11(1)?A960,62 3;; Pr82 lngd94 1§M109 4';16708112 1§gBa81 Zg??BiIZG
s P05 100Mbigq 11,CN1rg *1; FYig
1 1 \/ 137.035999037435 1
2-3.14159265358979 4.66920160910299

=0.999804818668238

/2 - 27mo, 0 B

1+ 1 16-7-17-(16-3-23-1)
2-13-197 125.10"%

24'25’12§M912,13,14 12;A|14 28'29'528i14,15,16 35']?77(:'18,20 46’48122Ti24,26,28 50’52)]3\/27,28 54'56§5Fe28,30,32

58,60,62,64 \ 13
s NI

=1.00019521943495 ~ 1

74,76,78,80,82 90,91,92,96
34 Se 4OZ

112,116
r-50,51,52,56 48Cd64,68
135,136,137,138

= Ba

79,81
40,42,44,46,48 35 Br44,4e
114,115,118,119,120

N

30,32,34,36

102,104,105,106,110 156,160
46 Pd 79,80,81,82 64Gd92,96

168 16! 173 185,187 197 209 * 210 o> 222 * 223 ,*
68 ErlOO GZTmIOO 70Yb103 75 Re110,112 79 AullS 84 P0125 85 At125 86 Rnl36 87 Fr}LSG
226 * 227 * 238 1 * 285 * 2413 ie 326 ie  344,2173,348 ie 2197 ie
88 Ra138 89 ACl38 92 U 146 112 Cnl73 125 C 87 129 C 97 Fy Ch

136,137,138 T ¥208,209,210 156 ' 1238
2021/2/28

56,58,59,60,64 64,65,68,69,70

11



(6171 chen2517 )2 (27) chon—zs17 =1

V1-chen-2517 = x/ (27 )Chen—25~17 6

, e e* ¢? e?
-7

2 3 4y 2371 54

(1) (2) (3) (25.17)
J137.035999037435

_ /6.28564399787948 - 4.66920160910299

\137.035999037435
=1+ 1 53 =1.00000041773574
2.79-109-139— ~or >
17 25

23 31 35,37 46,47,48,49,507; 50,5 69,71 79,81 85,87

11 Na12 15 P].G 17C|18,20 2(2)T|24,25,26,27,28 2113\/27,28 3IGa38,40 35 Br44,46 37 Rb48,50
100 107,109 118,119 157,2.79 168 16! 18 197 257 *
44 Ru56 47 Ag 60,62 50 Sn68,69 64Gd93,94 68 ErlOO GngIOO 7?1\/\1109 79 AullB 100 Fm157

2139 * 671, ie
109 MthQ 169Ch257

e -4.66920160910299

1 B 1
Vi-chen-2517 4/ (27) chon—2517 040
1
=1- 5 25 0.999999582264432

2-79-109-139+ —or —
17 25

23 31 35,37 46,47,48,49,50 50,5 69,71 79,81 85,87
11 NaiZ 15 P16 17C|18,20 23T|24,25,26,27,28 2?11\/27,28 BlGa38,40 35 Br44,46 37 Rb48,50
100 107,109 118,119 157,2-79 168 16 18 197 257 *
44 Ru56 47 Ag 60,62 50 Sn68,69 64Gd93,94 68 Er;I.OO 62Tm100 7M109 79 Au118 100 I:m157
2139 * 671 ie

109 Mt169 169 Ch257

2021/3/1

@, (52 ! ¥ -wais-071) (270 \atiis—o.71

V1-waltis-a.71 = A/ (27 ) atiis—0. 7104 O

\/4 (2 2446 1278 1280 ) -4.66920160910299

3355 12792.9.71+1
J137.035999037435

_ /6.28564015562186 - 4.66920160910299
\137.035999037435
1+ 1
4.9.(8-3-25.7-59-1)
AL, 0N 5e 57C05, P0iGa 4 P K 47 550 45 Pse 19Clgy arSbyg 7,
112Y11411181120’152(;)28nf52,64,68,70,72 lgé Pr82 1;3Yb103 17571;f|_u104'105 1;2 Rellz zgfpbl% Zg??BiIZG
TR0 AL, RO, THIT Y

136,137,138 ' ¥208,209,210
2021/3/2

=1.00000011209802

12



1 1

Vi-waltis-971 4/ (27 ) attis—o71 @1 O

=1 L =0.999999887901990

5.7.(32-27-5.59-1)
1237,A|14 502;\/27,28 2579C032 69’3?1168‘38,40 82183'8‘1"3?66Krz1e5,47,48,50 1z?esspdsg lAngGA 121'15213Sb70,72
112’114’118’120'15258n62,64,68,70,72 1;; Pr82 l;?)YblO?: 175’1;]?"“104,105 l;g RellZ Zé)ZBPblZG ZggBiIZS
5 POLs g Alips 115CNiss “15e17 135 FY208,209,210

2021/3/2

(01 Yo 237 )2 (27)eL 2237 =1

VioL-2237 = (27) L2037 O

\/8 : (1—1 + 11 ot ;) .4.66920160910299
_ 3 5 7 2.2.11.37+1
J137.035999037435
_ /6.28563929398602 - 4.66920160910299
J137.035999037435
-1+ 1 5 =1.00000004355799
4.25.7-(2-23 .31—1)+ﬁ

23 4715 50,5 55 69,71 75 85,87 99,100 108
11 Na‘lZ 22T|25 21];\/27,28 25 Mn30 31Ga38,40 33 AS42 37 IQb48,50 44 Ru55,56 46 Pd62
112,115,116,119,120,124 136,137,138 16! 18 257 *

50 Sr1€32,65,66,69,70,74 56 Ba80,81,82 Sngloo 72\/\/110 100 Fm157

1 1

VieL-2237 4/ (27) oL 22371, 0

=1- 1 £ =0.999999956442012
2:911:47-(2:9-137+1) -

23 G o 55 83,84 85,87 99,100 107,109 137
11 Na12 22T|25 25 Mn30 36 Kr47,48 37 Rb48,50 44 Ru55,56 47 AgGO,62 56 BaSl
160,162 182,18 209p:* 209 * 285 * 2173 *

66 Dy94 96 72\/\1108,110 83 B|126 84 F)0125 112 Cnl73 137 Fy209

2021/3/2

al(é‘/j/l—NC—S)z(Zﬂ-)NC—E =1

V1i-nc-3 = \I(Zﬂ') NC-3 4O
3 (_1)n+l
6+ ) -4.66920160910299
~n(n+1/2)(n+1)
J137.035999037435
_ /6.29047619047619 - 4.66920160910299
J137.035999037435

13



1 1
_l_ J—
23-113 2-3-257-(4-5-29-31+1)

50,5 63,65 69,71 104,108 113,115 157 16! 189
2;\/27,28 ZQCU34,36 3lGa38,40 46 Pd58,62 49 In64,66 64Gd93 GnglOO 76 OsllS

=1.00038472730421

R 1o FMig **7ENRS, oo esChy,
2021/3/3
1 1
71-Nc-3 \/(ZH)NC—ISalé‘
I PR 1 - =0.999615420653963
82543:n9(&9(23(21m+n—n+n—7
2566Fe30 1‘?4(1)Ru56 115’1;38n65,69 122Te72 lgnglOO 17729Hf107 fongm;57 ffsc i(;g
2021/3/2

8. Integrated Formulas of ay, a, 8 and v,
By introducing a correction factor y,, some integrated formulas of ay, a, & and v,
in the format of a,(5ay2)?=1 could be obtained as follows.

a,(Saly,)’ =1
4.66920160910299 - 2.50290787509589
=«}a ad)? =
& (a0) J137.035999111818

1 1
5717 4-3-17-23-137-;;

=0.998320883415699

23 35,37 46,47,48,49,507; 50,5 59 78,80 79,81
11 NalZ 17 C |18,20 2(2)T|24,25,26,27,28 2?3\/27,28 27 C032 34 Se44,46 35 Br44,46
82,83,84,86 99,100 105 118,717,120 121,123 136,137,138

36 Kr46,47,48,50 44 Ru55,56 46 I:)d59 50 Sn68,69,70 518b70,72 56 Ba80,81,82

141 168 16 173 208 209p;:* 209 * 210 p4* 222 * 223 *
59 Pr82 68 ErlOO 63Tm100 70Yb103 82 I:>t126 SSBIIZG 84 I:)0125 85At125 86 Rn136 87 FrlSG

Zgg Ra:SS 25; ACI38 29328LJ 1*46 ff?cn;?, 3143621%9?5;88 Fy;%8,209,210
2021/2/28

11 J137.035999111818

7, Ja,6a  4.66920160910299-2.50290787509589

1 1

N _ —1.00168194075892
2:27°11 5.17.(16.3-157+1) +

16
17
19 23 35,37 36,38,40 46,47,48,49,507; 59 74,78,80,82
9 FlO 11 NalZ 17 C|18,20 18 Ar18,20,22 22T|24,25,26,27,28 27 C032 34 Se40,44,46,48
82,83,84,86 85,87 99,100 112 118,120 136,137,138
36 Kr46,47,48,50 37 Rb48,50 44 Ru55,56 48 Cd64 50 Sn68,70 56 Ba80,81,82
143,144,145 157 167,168 200 208 209p;:* 209 * 210 At*
60 Nd83,84,85 64Gd93 68 Er99,100 80 HngO 82 Pt126 83 BI126 84 Po125 85 At125
257 * 2157 ie 400 ie
100 I:m157 126C 88 157Ch243
2021/ 2127

14



9. Integrated Formulas of a1, a, a, 27, y; and y;

o (2r) 1
a,(ay,17,)°
2 \/137.035999111818 -(2-3.14159265358979)
7_2 - \/137.035999037435 - 2.50290787509589

1 1

+ —
82:3-7 35.89.(4.53-1)—

=1.00148643114372

25

2.23
502]3\/27,28 254?ch9 ZgYE)O 225M053 Zf:PdGO liSZCdGA‘r 151098n69 l§;|74 136‘137’153§Ba80,81,82 15111(?§Eu88,90
BoTMygy “HE g P Re 01, & AC 115CMs “TIChI 10y tamaasias FYoos 200210

Y2 _q_ 1 N 1

noo 823741 4~53-(2-49-29+1)+22'33

=0.99851577505446

28,29,30Q; 50,5 53 63,65 95 2:53 112 127 136,137,138

14 SI14,15,16 Zé\/27,28 24cr29 29CUS4,36 42 M053 46 PdGO 48Cd64 53 |74 56 Ba80,81,82
285 * 336 ie  6:53,11.29,320 ie 344,2:173,12-29 ie
112 Cnl73 133Ch7»29 127 C 91,192,193 Fy208,209,210

2021/3/3

10. Integrated Formulas a, 2z and y
By introducing a correction factor y, some integrated formulas of 2z, aand y in
the format of 2nt/(ay)?=1 could be obtained as follows.
2r
(@)

_ |/(2-3.14159265358979)

2.50290787509589>
1 1

N _ 5~ =1.00148643087192
3237 23151173+

208 Pd 209 BI* 209 Po*

23 50,5 82,83,84 136,137,138 151,153
llNa12 23]‘\/27,28 36 Kr46,47,48 Ba80,81,82 63 Eu88,90 82 126 837126 84 125

56
247 * 285 * 344,2:173,348 ie
96 Cm151 112 Cnl73 136,137,138 Fy208,209,210

1 1 1

=0.99851577532546

—~ +
y o 323741 5 41.2.3.25.49-1)— 1

6
55 73 82,83,84,86 93 140,142 208 209p;:* 209 * 210 A 4™
25 IV|n30 32Ge41 36 Kr46,47,48,50 41 Nb52 58ce82,84 82 Pd126 83 BI126 84 P0125 85 At125

2021/3/3

15



11. Summary
The above integrated formulas of the fine-structure constant and Feigenbaum

constants are summarized as follows.

The Fine-structure Constant:

o, = e _ 36 ! 1= 1/137.035999037435
2ray  1-(27) chena12 112+~
75°
, = 2mt, _ 13- (27 ) cren-21g L =1/137.035999111818
A 100 1
e 112 -
64-3-29

Feigenbaum Constants: ¢ =4.66920160910299
a =2.50290787509589
27 =2-3.14159265358979

a,(517,)" (2x) =1

N 1
47-109 27-7-(3-8-(3-8-(4-137-1)-1)-1)
1 1 16-7-17-(16-3-23-1)

+
i 2:13-197 125-10%
FPTE T 1

13-197 2-7-41-(4-5-19-31-1)
1 1 1

+ j—
7 512-5 4.9.7-17-19-83

=0.999804818668238

71:1

=1.00019521943495

=0.99960967543223

=1.00039047698053

(01 Yy _chen-2s17 )2 (27) chen—zs17 =1
02 o2 g? .
(27) chen-2517 = e? 6.28564399787948
i Gy Cy Gy (@2 hyp
1" 2" '3 25.17
V1-chen—zs17 =1+ ! =1.00000041773574

2-79-109-139—i
25

L =1- L 7 0.999999582264432
Y1-chen-2517 2.79.109-139 + %

Vichen2s17. =1+ ! =1.0000008354717

128-9-(2-3-173+1) + -
10

. 7 =1- 1 g~ =0-999999164529037 ~ 1
Y1-chen-2517 2.5.7-(2-83-103+1 _E

16



A yl—WaIIis—9471)2 (27 )wanis_o71 =1
2446 1278 1280

2 : =4.-2————-- =6.28564015562186
s =425 355 " 1579 2.9. 7141
Y1 wattis_o71 =1+ L =1.00000011209802
4.9.(8-3-25-7-59-1)
L =1- L =0.999999887901990
Y 1-wallis-9.71 5-7-(32-27-5-59-1)
Viwatisont =1+ 1 £ =1.00000022419606
2.9-(8-3:25-7-59-1)— >
17
1 1
~=1- 37 =0.99999977580399
Y1 Wallis-9.71 2-9-(8-3-25-7-59-1) + 5T

61152 271y 61 _nar)er2ar =1

1 1 1 1
2r =8-1l-=+=-4—
(27) 612037 ( 3757 7 2113741

VioL-zmar =1+ 1 =1.00000004355799

4.25.7-(2~232~:~;1—1)+161

) =6.28563929398602

1t =1- L £ = 0.999999956442012
V1-cL-2237 2.9.:|_:|_.47.(2.9.]_:-;7_,_]_)_ﬁ

Viorzar =1+ ! —1.00000008711598

163-(6-117-97 +1) +
10

L S=1- 1 5 =0.999999912884025
Vi-oL-2247 9.11.47-(2-9-137+1) ~

AN 71—NC—3)2 (27)yes =1

) 3 (_1)n+1
(275 = (6+n2:; n(n+1/2)(n+1)

) =6.29047619047619

Vines =1+ 1 _ ! =1.00038472730421
23-113 2-3-257-(4-5-29-31+1)
1 1 1

— +
Yinca  8:2513 179-(8-9-(2-3-(2-179+1)—l)+1)—?
— 0.999615420653963

17



) 1 B 1

Vi-nc—3 =

=1.00076960262352

3:(2-7-31-0) 13~89-(2-37-53+1)—22'59

1 ~=1- ! + L =0.999230989209198

ones 42513 4-9-25-(2-25-(4-25+1)+1)+3

o, (Saly,)? =1

y 1ot L - =0.998320883415699
57117 4.3.17.03.137-=
59
Lo ! - =100168194075892
7o 22711 g (16-3-157+1)+
) 1 1
v =1- - = 0.996644586263908
2148 9.3, (2:3-4913+)~
T L - =1.00336671044256
72 27-11 2:3-25:11-(4-11-47+1) - _
051(27z) _
a,(ay, /7/2)2
noqy L ! 55— =1.00148643114372
7o 32:37 g9 (4.53-1)— =2
2.23
7, 1 1
Yo _q_ 5 = 0.99851577505446
323741 4-53-(2-49-29+1)+ 2
By gL 1 - =1.00297507176499
V2 16-3-7 2-3-7-(4-17-(2-157-1) -1 -,
Vo2 1 1
) = ea71" 16
" 7-19-(2-3-72-23-1) +
3.13
1 1
=1 * 16
16-3-7+1 7.19.(8.5.132 +1) + —
3.13
1 1
—1- == 0.997033753082614

16:3.7+1" 2.3-73-(4-2719+1) - 7

18



27

|
(ay)?
1 1
y=1+ - 5~ =1.00148643087192
32:3-7 93151173+ >
4.7
1 1
1 + - =0.99851577532546
y 323741 2-41-(2:3-25-49-1)
, 1 1
s =1+ _ — =1.0029750712205
16-3-7 3.13.31.(2.9-4141) - —
22
1 1 1 — 0.997033753573803

Y 16-3-7+1 g.81.19.73+

12. Some Supplement Formulas of Feigenbaum Constants

(der)? = (4.66920160910299 - 2.50290787509589)* =136.576186638059

100- (1124 * — ! )
B 3.5.73 2.5.73.(32.3-23-1)
- 2 2 2 2

, 2 e* e e
e Gr Gy Gy (#ys
1 2 3 41
24,25,26

39,40,41 46,47,48,49,501;
19 K ZgTI

27 55 56,58
12 Mg12,13,14 13 AI14 24,25,26,27,28 25 Mn30 26 I:e30,32

73,74 75 82,83,84 93 92,93,94,96,100 100
32 Ge4l,42 33 AS42 36 Kr46,47,48 41 Nb52 42 M050,51,52,54,58 44 Ru56
107,109 112 12 136,137,138 142,143,144 ,146 146 *
47 A960,62 48Cd64 SgTe73 56 Ba80,81,82 60 Nd82,83,84,86 61 Pm85

157,160 16! 180,181 185,187 9-23,208 209> 209 *
64Gd93,96 GnglOO 73Ta107,108 75 RellO,llZ 82 Pb125,126 83 BI126 84 P0125

235,238,
92 U

20,21,22

* 257 * 285 *  344,2173,348 ie 370 ie
143,146 100 Fm157 112cn173 137 Fy208,209,210 146Ch224

(dar)? = (4.66920160910299 - 2.50290787509589)° =136.57618663-1518059

1 1
23)

100-(112——— +
293 95.19.181+ 22
29

, e e* ¢? e?

Er Gy dy (B
1 2 3 42
19 27 28,29,30; 39,40,41 40,42,43,46 50,5 53 55
9 I:10 13 AI14 14 Sll4,15,16 19 K20,21,22 20 Ca20,22,23,26 213\/27,28 24cr29 25 Mn30

54,56,57,58 63,65 74 88
26 Fe28,30,31,32 ZQCUS4,36 33 Ar42 38 SrSO

13-e

92,94,95,97,98,100 97,9 *
42 M050,52,53,55,56,58 43TC54,56

100 106 112,114,115,116,119 145 161,163 168 180,181

44 RUSG 46 Pd 60 50 Sn62,64,65,66,69 60 Nd85 66 Dy95,97 68 ErlOO 73Ta107,108

16! 185,187 210 A4* 243 * 257 * 269,271 * 302 ie 400 ie
GnglOO 75 RellO,llZ 85 At125 95 Aml48 100 Fm157 106 Sg163,165 121C 81 157 Ch243

2021/3/23
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(Sar)? = (4.66920160910299 - 2.50290787509589)° =136.576186638059
1 1

1119103+~ ~ i)
' 4-311- (4132 +1)+
_ 30
25 o2 o2 o2 ¢ o?
G Gy dy (B
1 2 3 47
11-19-(103+ 109— ! i5)
109 4.3.01.(6.113-1) + =
_ 30
25 .7 e? o2 ¢ o?
G Gy dy (B
1 2 3 47
1213Na12 39'40’]1;[K20,21,22 ZSSMnSO ;??AS42 83§gKr47,48 107111(1)79A960,62 112,1:83Cd64,65 l;ngloi’; 134:\/\/109

160,161,162 209Qi*  209pn* 226pa* 54T % 43 pe* 28pa* 1519An* 2143£(pie
66 DYos 0506 83Bhos 84 Ots s RAuss 52U143 95 AMugg 100 Mgy 11,CNy3 "33 N7g
2021/3/24

(dcr)* = (4.66920160910299 - 2.50290787509589)° =136.576186638059

1 1 1 1
=137 -+ — +
2 13 23.59 8.3.19-(16-3-5-19+1)
19 23 27 31 36,38,40 39,40,41 40,43,44,46,48 50,5
9 FlO 11 Na12 13 All4 15 PlG 18 ArlB,ZO,ZZ 19 K20,21,22 20ca20,23,24,26,28 23]‘\/27,28
54,56,57,58 59 68 86,88 105 112 136,137,138 1519 *
26 Fe28,30,31,32 27 C032 30 Zn38 38 Sr48,50 46 Pd59 48Cd64 56 Ba‘80,81,82 112cn173

344,2»173,348[: ie
136,137,138 y208,209,210

2021/3/24
(Sar)? = (4.66920160910299 - 2.50290787509589)° =136.5761866380594500

=137 -
2+

2+

1+

3+

1+
1+

2+
1+

5+

20



11-139-(4-73+1)
2-3:-41-(8-3-179+1)
lszalZ 39Y40f€)l|<20,21,22 7213723c;e40,41 121Ylél?)Sb70,72 138,1:3"&81,82 177§Hf107 180’13§Ta107,108
137 FY200 139 Cog

2021/415

=137-

6% =(4.66920160910299)° = 21.8014436664500
1 1 1
)

7-112+ = - + A
3101 3.31.(4.11.23+1)+ 2

8

_ - 7 _21.8014436664499

23 50,5 56,57 58,60,61,62,64 p |+ 69,71 93 100,101
11 Na12 23]‘\/27,28 26 FeSO,Sl 28 NI30,32,33,34,36 31Ga38,40 41 Nb52 44 RuS6,57

157 17117 237 * 258 *
64Gd93 73Yb101,103 93 Np144 101 Md157

2021/3/23
6% =(4.66920160910299)° = 21.8014436664500
1 1
29-(103- 55)

+
1113 5131101422
7.11

137
28’29'528i14,15,16 215C24 24Clhhg 63§QSCUS4,36 79”;3518"44,46 wsRhy 5 Xe,; 5 Bay, o Ndg
T s ‘msBis Uns 0sLhse 112CMrs maNRg T R0CNG 100160
12C%1 “1ar FYooe 3631135;1Ch;920,221 434'15133?Ch§29,24131
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