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Abstract
This paper gives two series of formulas of the fine-structure constant o which are
reasonable, precise, smart and elegant. It also demonstrates there are two values of a,
i.e., 01=1/137.035999037435 and a,=1/137.035999111818, which are consistent with
but much more accurate than those experiment measured values. The formulas consist
of 2n-e formulas and some factors related to nucleon numbers of nuclides. A brief
explanation of the fine-structure constant shows 1/a~137.036 is the equal ratio factor
between 112 and 168 (more precisely 168-1/3). Based on these, all 119" to 173" ideal
extended elements were predicted, the speed of light in atomic units was
mathematically calculated by ca=1/(0102)¥?=137.035999074627, Schrédinger
equation of hydrogen atom was simplified and correlated with as/0,, classical electron
radius was calculated to be 2.81794032658(43) fm and proton charge radius was
hypothetically calculated to be 0.833027202999(13) fm. In the end, it was found that
the approximate rational numbers of 2z marvelously related to nuclides, a mathematic
shell model of nuclides was established and a picture of elements and ideal extended
elements was depicted.
Keywords: formulas; the fine-structure constant; the ideal extended elements; the
speed of light; Schradinger equation of hydrogen atom; the proton charge radius; 2x.

1. Introduction

The fine-structure constant (Sommerfeld’s constant) is a critical dimensionless
constant in physics, it is a century mystery of physics, it has been one of the biggest
enigmas in physics since it was introduced by Arnold Sommerfeld in 1916. Its
definition, some interpretations and the latest measured values are as follows" 2
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in atomic units, the speed of light c,, = 1
[04

the 2014 CODADA recomended value: « =1/137.035999139(31)
the 2018 CODADA recomended value: « =1/137.035999084(21)
Science 13 April 2018 reported value: o =1/137.035999046(27)
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The ratio of Bohr radius of hydrogen atom ay to the classical electron radius re is
1/02. The ratio of the speed of light c to the line velocity of ground state electron in
hydrogen atom Ve is 1/a, this means in atomic units c=1/a and E=mc*=m/a® or
o?=m/E. In quantum electrodynamics it substantially characterizes the strength of
electromagnetic interaction between elementary charged particles such as electron and
proton, so it is the coupling constant of electric charges. It is one of the 25
fundamental constants (could not be calculated theoretically, could only be
determined by experiments) in Standard Model of physics and should be the most
important one. As it is dimensionless, it could be called the proportional ruler of the
nature or the bridge of mathematics and physics. However, to our knowledge, up to
now (except this work), no one knows how it comes from, no one could have given
reasonable explanations to it or formulas of it since it was introduced.

In 2016 Paul Davis gave the following comment®: “Physicists have long
wondered where this number, 1/137.035999, comes from. Is there a deep reason why
a has to be precisely this number for the world to function as it does? There is a long
history of attempts to derive a from physical theory or to concoct a mathematical
formula that has this value. For a brief time in the 1920s, when it looked as if o might
be exactly 1/137, astronomer Arthur Eddington searched for a theory that would
throw up the numbers naturally, but his ideas ultimately led nowhere. Then in 1969 a
young Swiss mathematician, Armand Wyler, pointed out that (9/167°)(n/5!)” comes
close to 1/137.036, which matched the value of a to the precision known at the time.
However, his formula was not accompanied by any credible theory and was regarded
as little more than a numerical curiosity. Several other attempts at o numerology have
been made since, none of which have gained traction in the physics community.”

As for the fascination of the fine-structure constant, in the middle of 1980s,
Richard Feynman stated*: “It has been a mystery ever since it was discovered more
than fifty years ago, and all good theoretical physicists put this number up on their
wall and worry about it. Immediately you would like to know where this number for a
coupling comes from: is it related to pi or perhaps to the base of natural logarithms?
Nobody knows. It's one of the greatest damn mysteries of physics: a magic number
that comes to us with no understanding by man. You might say the hand of God wrote
that number, and we don't know how He pushed his pencil.”

This paper shows how God pushed his pencil to write the fine-structure constant

and how God used it to coordinate elements.
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2. 2m-e formula(s)
2n-e formula, its related formulas and their preliminary applications were deduced

independently by us from April to December of 2013.

Fig. 1. Diagram of y=1/x. Fig. 2. Diagram of y=log(x).
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2n-e formula is an expanding form of Stirling formula. To our knowledge, it was
first deduced by us. If it was new, it could be named Chen’s 2r-e formula.
3. Some Formulas Related to 2z-e Formula

The following formulas which correlate each other and has similar form could be

called Chen’s natural group formulas, and the form is called natural group.

1:47C+ 47/1 + 472 + 47/3 +'“:4}/C+i 47/3
11+1) 2(2+1) 3(3+1) ~'s(s+1)
[Bon| (7/2)" _ & [By| 7™ _ | 37 &[B|(37/2)"
-[8 ‘ ; (2n)! "Z (2n)! iy ; (2n)!
|B,,|(27)*"
‘ [+ le 2(2n)!

1 1 1
e=1l+—+—4+—4--
1 2t 3

e, o€ e ¢
27[2(67) R N N
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B, B,,: the Bernoulli numbers such as —1, HESE I

6 30 42’ 30
N N log(N+1),
7= lim( L Iog(x)dx—nz:;log(n)—T) =0.0810614668---
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7, =0.077215- -, y,=0.144934.-, y, =0.24899.-, y, =0.36122--, y,, =0.433349--, --, ¥,
Ve ¥ V. ¥4 ---are called Chen's natural group constants (analogue to Bernoulli numbers).
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The following are some other formulas related to 2x-e Formula.
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4. Some Applications of 2z-e Formula and its Related Formulas

(1). 2n-e formula is basically an algebraic expanding of Stirling formula, but it is
more meaningful, it exhibits the relationship between 2z and e. In 2z-e formula, y. is
a real constant with geometric definition like Euler-Mascheroni constant y. With 2z-e
formula and its related formulas, 2z can be calculated from e and vice versa. So it is

the real 27t-e relationship formula.

2 2 2 2

€ € € e e
2r=(—)"= I I =¢’
e’ n 2n+1 2\3 35 Ay
1+ ) (1) (2) (3)
= (27" —~1)|B,, | 7" — 2(2n)!

2me’ :\/ﬂ(uz%), 7=
n=1 -

= 2(2n+1)!

(2). 2mn-e formula demonstrates 2z is a natural constant rather than =. 7/2 is
somewhat fundamental but not as complete as 2x. « is neither fundamental nor
complete. In 2001 mathematician Bob Palais said “z is wrong™. 2n-e formula and the
Taylor expansion of e have similar form (natural group form), this should give a

conclusive proof that 2z is a real natural constant and « is not.

e, ., e e g )
2r=(—)° = ———— ... = 27z or+/2x is anatural constant
&y dy
27 '3
e’ s T
—(—) =(=— " )? = S0 is almost a natural constant
o J_) —( \/_ — 7 or «Jr is not a natural constant

Table 1 lists some points of view of Piist who support = is a natural constant,
Tauist who support 2 is a natural constant and this work which supports the later.

Table 1. Comparison of points of view of Piist, Tauist and this work.

Piist Tauist This work
Circumference of a circle nd 2nR 2nR
Area of a circle R (1/2)(2nR)R
Volume of sphere (413) 7R® (23)2n)R® | (2nR%3)2R
Volume of n-dimension sphere r(n”,n;l) R" 2”’25"2(7:1 )/n; 5 R" Z”nRz V.,
Euler’s identity e™+1=0 e’M=1 e?M=1
Gauss integral _me dx =7 L e dx _77




(3). As 2= is a square number, the frequent appearing of its square root in some
important equations such as Gaussian distribution (normal distribution) and Maxwell
—Boltzmann distribution becomes reasonable and understandable. And the

distributions can be transformed as follows.

o 1 X g
Standard Normal Distribution: f(x,0,1)=——e 2 =e 2
\N2r
3 m? 3 mv:
Maxwell — Boltzmann Distribution: f(v)=%v2(%)2e 2T =2(%)2v2e 27
T

(4). Euler’s identity (Euler’s equation) e™+1=0 is called God formula and the most

beautiful formula in mathematics. However, as 2x is the real natural constant and = is

2M=1 should be more beautiful.

not, e

(5). y=In(2m)+ycy may help to prove y is an irrational number or even a
transcendental number.

(6). The natural group formulas help us to establish “Chen’s Periodic Table of
Elements and Natural Group Theory® (2014-2017).

(7). The mathematic expression of chirality is #2x. This concept is helpful for us
to establish “Chirality and Poetry Model of Atomic Nuclei”’ (2017/12-2018/3).

(8). Based on the above theories, Chen’s formulas of the fine-structure constant

were deduced (2018/4-6)8, then modified and extended (2018/7-2020/6).

5. Original Inspiration for Formulas of the Fine-structure Constant

2
€ _ 4 = 271, ~ ! , the formulas of « should relate to 2.
4ne,hic 27a, A, 137.036
’ 137.036 _137.036

" 27 6.28318

1. According to « =

=21.81, 137.036 =21.81x2x

2 a2 Q2
_2 & e e

3 3y Ay
(1) (2) (3)
27 is a square number, suppose 21.81=x?, x=4.670~14/3

so: Lx (E)ZZ;r or ax (i)2 L (Discover: about 2 am on 2018/4/12)
a 3 14" 2rx

3. According to 2z-e formula: 2z = (%)2

4. Apply with 2 z-e formula (in the afternoon of 2018/4/12, a meeting in the morning)
3 1 3 1

a:(i)z = (7)2 2 2
14" (2n),, 14 e

5 =137.035781520, closest to the real value.

e’ e

eZ P
25,3 113

O &)
1 2 112

As 112 is one of the most important stable numbers and the 112" element 25Cn,, is the

natural end of elements according to our Chen's Chirality and Poetry Model of Atomic Nuclei®.
2

6 1 _137.035781520,

7(27),, 112

So: Eureka!  Subsequently transformed to: o=

6° 1
7(27)11 112+ 1

75

Finally modified to: a= =137.035999037435



6. Logical Deduction of Chen’s Formulas of the Fine-structure Constant

Physicist Richard Feynman noticed a hydrogen-like atom with Z protons and only one electron,
according to Bohr model, the line velocity of the nth rank electron v, satisfies:

Velz/n Zez Z Ve/z/n n 1 1 1
= ——— =—¢q, aSV,,, <C a= —= =—=—

c nNdzeg,hc N C Z Ziea FY 137
The 137" hydrogen-like element Fy (Feynmanium) is an ideal (imaginative) element,
in reality, the above formula should be modified to: « = f (Z,ea,)%

max—real
According to Chen's Chirality and Peotry Model of Atomic Nuclei®,
1 1

z =112=2.56, so a=f(Z ) —=f(Z,.,,)—

max—real ( real) vl ( real)ll2
Comparedto a = Zleao , the formula should have a 27 factor:

T
2
=tz )t 1 & 1 43¢
Zmax—real m(Zﬂ-) Zmax—real 7 (2”) 112
e’ e* ¢
Apply with 27-e formula: 27=¢
Gy Cy Gy
1" 2" '3
the formula is transformed to:
2 2
oot & 1 _° L _1/137.035782
M27)y Zyax rea (- (7)1 112 , €7 @ e 112

7-e

255 3y (1132
( l) (2) (112)
Above deduction on 2018/4/12, only (27),,, gives the closest value to «,
this coincidence of one part per infinity proves the formula itself is correct.
Added an calibration factor (§=1/75%) on 2018/4/20, the accurate formula is:
A 6° 1
- - 2 2 2
27a, 7.2 ee e e 112+
113,55 75

2.3 3.5
QGer ()

Z =1/137.035999037435

o

Discover: 2018/4/12; Revise: 2018/4/20 (add & =1/75 factor)

By the same procedure but compared to « = 2;”8

e

, the other formula is:

2 2

2
, &8 e e
e G Gy Gy
o, =220 _ 12 278 L _1/137.035999111818
2, 10 12—+

3-29-64

1 1 1

Discover: 2018/4/24; Revise: 2018/9/18-20 (280 — 278, ———+—-—5 —>— )
39° 780 3-29-64

. o . . . e
Another amazing coincidence is 6° and 10° are square numbers in accordance with 27 = (7)2
el

This also demonstrates that « has two values with two kinds of formulas.

AS f (Zreal) = rn(L or f (Zrea|) _ m(2ﬂ')k

27), n

, mn Kk & should relate to nucleon numbers of nuclides.

7



7. The Two Most Important Formulas

The above two formulas for a; and o, were our first gained formulas and are the
most important formulas among their serial formulas which will be given followed in
this paper. Calculation to give the values of a; and o is shown in Fig. 3 and Table 2.

Fig. 3. Calculation diagram of a; and a, (2018/4-6).

Table 2. Calculation of a; and a, (2018/4-6).

1/a
160 -

155 -
150 -
145 -
140 -
135 -
130 -
125 -
120 -
115

_1/(11
—l/(lz

k

20 40 60 80 100 120 140 160 180 200 220 240 260 280

k (2m)« oy k (2m)x 1o,
7.389056099 160.917477134 7.389056099  116.596364743
1 6.824768754 148.628533230 1 6.824768754  126.236816375
2 6.640803185 144.622165589 2 6.640803185  129.733867427
3 6.549956514 142.643723845 3 6.549956514  131.533251879
4 6.49586908 141.465817857 4 6.49586908 132.628454999
5 6.46000004 140.684668634 5 6.46000004 133.364872233
6 6.434476503 140.128821836 6 6.434476503  133.893888578
7 6.415388754 139.713132398 7 6.415388754  134.292263980
8 6.400576029 139.390543654 8 6.400576029  134.603053878
9 6.388747203 139.132937708 9 6.388747203  134.852272701
10  6.379083388 138.922480953 10 6.379083388  135.056563407
14 6.353377324 138.362659116 14 6.353377324  135.603008624
28  6.319398093 137.622665802 28 6.319398093  136.332142298
56  6.301583891 137.234711452 56 6.301583891  136.717545138
110  6.29262658 137.039640822 112 6.292459356  136.915795771
111 6.292542221 137.037803660 224 6.28784124 137.016353814
112 6.292459356  137.035999037435 | 276 6.286966940  137.035408057
113 6.292377945 137.034226098 277 6.286953333  137.035704647
114 6.292297952 137.032484014 278 6.286939823 137.035999111818
279 6.286926410  137.036291474
280 6.286913093  137.036581756




In these two formulas (deduced from the modification of Zyayx), there are some
factors which are essentially related to nucleon numbers of some nuclides especially
some important stable numbers (stipulated by Chen’s Chirality and Poetry Model of
Atomic Nuclei’) such as 28, 42, 56, 83, 84, 112, 126, 166, 167, 168 et al. And these
numbers correlate with each others. This kind of relationship is shown in the follows.

A brief illustration of the relationships between the fine-structure constant and nulides:

136,137,138 166,167,168 * 223 * 226 227
- Ba o Fr,

r‘38,99,100 123-|-m100 Zgg POIZG ZESA?POIZS 2:62Rn136 87 136 88 Ra;38 89 ACI38 ffzscn*us
Above nuclides indicate that 136 —138, which can be called the fine-structure constant numbers,
definitely relate to 112 and 166 —168 (double of 56 and 83 -84, the most stable numbers in nuclides).

80,81,82

6° 1 6° 1
o= = > . > =1/137.035999037435
7-(27)y, 112+i 7.e? e & ¢ 112-i-i
A B
1" 2 112

Relations to nuclides (7-(27),,, ~ 44; "X

. Ty 9 11 12 14 19 24 28¢; 52
proton nutron) =3 LI4 4 Be5 5 BG 6C6 7 N7 9 FlO 12 Mglz 14SI14 24cr28
55 [ZYNH 75 84 96,98 100 88 112 122 12! 129 136,137,138 144
25 Mg30 28 NI36 33 ASAZ 36 Kr48 42 M054,56 44 RUSG 38 SrSO 48 Cd64 SOSn72 521—673 54 Xe75 56 Ba80,81,82 60 Nd84

*

150 180 185,187 208 209 209 * 210 A¢* 222 * 223 * 226 * 227 * 285 *
62 SmSS 72 HflOS 75 RellO,llZ 82 Pb126 83 B|126 84 P0125 85 At125 86 Rn136 87 Fr136 88 Ra138 89 Acl38 112Cﬂ 173

]_3.e2 ez ez e2
Gy Oy
@=200m 1 1 2 2w * L =1/137.035999111818
100 qqp 2 10 12—
3.29.64 3-29-64

: . .~ Qo. nucleon .20 27 0c: 55 54,56,57,58
Relations to nuclides (13- (2r),,, = 82; proton Xowon):  10N€g 13Al, 5Skis 55sMng, 26 €830313
58nj: 63,65 69,71 93 100 112,116 116 12 136,137,38 136,138,140,142
28 Nizg 59 Cly 36 31G g 49 4 NBs; 4y RUss ™ 35C e, 65 50 SN ngem 56 Bago 81,02 58 C€78.8082,04

149 156,157,160 166,167,168 16 192 208 209 i* 223, * 237 * 257 * 285 *
62 Sm87 64Gd92,93,96 68 Er98,99.100 GZTmIOO 76 05116 82 Pb126 83 BI126 87 Fr136 93 Np144 100 I:rnlS7 112 Cnl73

The value of the front part of each above formula is almost equal to 1/(3/2)Y?
(because 112 is the element natural proton end and 168 is the element natural neutron

end as shown in 112Cnyeg+s), SO the formulas can be transformed to the follows.

1 1

) =0 (39 = T =1/137.035999037435
3 1 1 = N
- " 30) 7w
64
2019/4/25 Relations to nuclides :
f;Alld 1257 Plﬁ 407;5(:320_28 ‘ZVZB 2555Mn30 ZSE?FESO ?fézn34 72’7‘1"\”":7266e40,42,44 ggYSO lt?A?Ru% 106’1:(? Pd60,64

1:82Cd64 118’12-38”68,69 12471?5,21-972—78 155716?4?Gd91—96 lgngIOO 185’1% RellO,llZ Zggpb125 2é)japol*ZS

Ay =y 313 = L T ! =1/137.035999111818
(3 1o, 1 e 112- 1
2 3. 3.29.64

2 311241 5.7.11.19.29+

36
75%
2019/4/25 Relations to nuclides:

28¢; 50 58nN1: 63,65, 82,83,84 88N\ 100,102 112,116, 116,118,119

14S|14 nglzs 25N|30 29CU34,36 36 Kr46,47,48 38N|50 44 Ruse,sB 48Cd64,68 508n66,68,69

136,138,140,142
Ce

180 187 188,192 193 194 209p;:* 209 * 223 *
78,80,82,84 72 HflOS 75 RellZ 7608112,116 7 Ir116 78 Ptllﬁ 83 B|126 84 POlZS 87 Fr136
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8. The Integrated Fine-structure Constant
Multiplication of a; and ay should almost divide out the 2z factors and give 3/2
and 112 X112 factors, this means aj0, is almost equal to 112X 168, so we define

ac=(a102) Y2 as the integrated fine-structure constant or Chen’s fine-structure constant.

i_ 1 _Z”ao ﬂ”e _&_(E)Z

a’ ao, A, 2xr, T, OV,

=112><(168—1+ 1 _ ! ) 2018/6/8-9, 9/18-19, 2019/4/19
3 12-47 6-29-53-59-79/47

=136(138+ 11 + 1 ) 2019/4/17-19
2 10-29 12.53-(6-53-1)-27/47

=137(137 + 11 1 ) 2019/4/17-19

- +
13 7-29 32-33-89+16/49
=112-167.668437878408 =18778.865042381

27 29¢Q; 47,491 53 54,56,58 59 58,60,61 |3 63,65 79 87
13A|14 14S|15 22T|25,27 24cr29 26F628,30,32 27CO32 28N|30,32,33 29cu34‘36 3SBr44 388r49

100,102 112 113 135-138 136,138 347 158,160 159 166,168
44 Ru56,58 48 Cd64 49 In64 56 Ba79—82 58 C:e78‘80 59 Pr82 64Gd94,96 65Tb94 68 Er98,100

174 188 197 203 223> 226 * 227 *262) * 285 * 293 ie
70Yb104 7608112 79 Au118 81T|122 87 Fr136 88 Ra138 89 Ar138 103 Lr159 112cn173 116 LV177

2
T L e e G L .
T@wggp = 10 gpp

75 3-29-64
133 e e @ 1
©7.52 ,2.3.19 115 9.31 1 1 1

5 ( )227 (7)229 ( )557 1122 _ . + . _ .
113 114 2-139 30°-5 60°-15 120°-15-29

=1/18778.865042381 2019/12/14

27 31 39 55 54,56,57,58 63,65 69,71 79,81 87
13 A|14 15 P16 19 Kzo 25 Mnso 26 Fezs,30,31,32 29 Cu34,36 316338,40 35 Br44,46 38 Sm49
89 93 112-120-124 135-138 139 136,138 144,145 157

39Y50 a1 Nbsz 50 Sn62-70—74 56 Ba79—82 57 Lasz 58 Ce78,80 60 Nd83,84 64Gd93

* *

200 209 ; 223, * 237 * 27847 284 ie
80 HngO 83 BI126 87 Fr136 93 Npl44 112cn166+7 113 Nh9-19

2 =aa - 1 1 1
c T Y2 T

S 1, S EEL N
=1/18778.865042381 2019/12/14

39 47,507 55 63,65 85,87 87,88 99,100,102,104 112
19 KZO 22T|25,28 25 Mn30 29CU34,36 37 Rb48,50 38 Sr49,50 44 Ru55,56,58,60 48 Cd64

9. ABrief Explanation of the Fine-structure Constant

According to Chen’s Chirality and Poetry Model of Atomic Nuclei’, the ratio of
neutron number N to proton number Z in nuclides increases from 1/1 to 3/2
(eventually slightly above 3/2) along with the increasing of atomic number, for
example, from 14Si14, 26F€30, 20CU34 36, 56Bas2, 84P0125 10 122CN 168+5. IN this process,
(3/2)Y% will act as a transition foothold. As for nuclide 115Cniggss With Z=112,
N=168+5 and 168/112=3/2, 137 is just right their (3/2)"? times intermediate stage.

This should be why 137 exists and what’s the real meaning of 137.
10



112 1lq, or 112 137.036
/e, 168-1/3 137.036 168-1/3

137.0367 ~112-(168—1/3)
2.3 1

2 336+1
112 _1la, 112 137

1
336+1

1 1
)2 ~137.036, 137.036-(%- )? ~168-1/3

1/, 168 ~ 137 168
3 3
137° x 112168, 112(7)? 137, 137(0)* ~168

The relationships between the fine-structure constant and elements are mainly
reflected by correlation of nucleon numbers of 56, 68-69, 82, 82-84, 112, 136-138,
and 166-168 which are derived from the three key numbers 112, 137 and 168, and by
correlation of nucleon numbers of the other factors in Chen’s formulas of the

fine-structure constant. The former type is illustrated as follows.

75

63,65 69
3 AS42

56 68 82,83,84 98 110-112-114,116
26 FeBO 29cu34,36 30 Zn38 31Ga38 3 36 K 48 Gd

118,119 125,12
I’46,47,48 42 MOSG 62-66,68 50 Sn68,69 5§Te73,74

136,137,138 169 185,187
56 Ba80,81,82 r98,99,100 69TrnlOO 75 R%.lo,llZ

186-188-190 208 209 209 * 210 p¢* 222 * 223 % 226 * 227 * 28271t 231 * 238 * 237 *

76 05110—112—114 82 PblZG 83 BIlZG 84 P0125 85 At’lZS 86 Rn136 87 Frl36 88 Ra138 89 AClSB 90Th142 91 I:>a:l40 92U146 93 Np144
244 * 243 * 247 * 26l~g* 252 * 257 * 258 * 259 * 268 * 269QN* 270 * 217 * 285 * 294 ie
94 Pu150 95 Am148 9ﬁcm151 98 Cf153 99 Esl53 100 FrnlS? 101 Md157 102 N0157 105 Db163 106 S9163 107 BhlB3 108 H8169 112cn173 118 Ogl76

312,314 ie 344-348 ie 366-376, ie 384,386,392,394, ie 400,402 ie 410, ie 416-420 ie 426, ie
125,126C 87,188 136-138 Fy208—210 144—149Ch222—227 153,154,155.156Ch231,232,237,238 157,158Ch243,244 163Ch247 166,168Ch250/252 169Ch257

Several clusters of ideal extended elements (ie) Fy and Ch are hence predicted.

142,143,144 148-150,152,154 151,153
o Nd o om

166,167,168
66-68,90,92 63 Eu88,90 68 E

82,83,84

10. Comparison to Experiment Determined Values

The above two calculated values of the fine-structure constant, i.e.,
3=1/137.035999037435 and a,=1/137.035999111818 are consistent with those
experiment measured values?, but much more accurate with several more digits.

The above theoretical analysis and formulas also demonstrate there are two
different values of the fine-structure constant, i.e. a; and a,. Accordingly, we have
found that up to now the experiment determinations of o have almost proved this
because the a ranges measured by two different but accurate methods couldn’t overlap
each other %. It seems that the time comes to a critical point to prove there are two

values of the fine-structure constant theoretically and experimentally.

11. Theoretical Calculation of the Speed of Light

In atomic units, the line velocity of the ground state electron in hydrogen atom can
be assigned as the natural unit of speed (Veau=1), then the speed of light becomes the
reciprocal of the fine-structure constant, i.e., c3,=1/0=137.035999. However, we have
demonstrated that there are two values of a, but the speed of light shouldn’t have two

values, so by referring to Maxwell’s formula of calculating the speed of
11



electromagnetic wave or light, it should be reasonable to suppose the speed of light to
be the integrated fine-structure constant, i.e., ca=1/0c= 1/(a102)?=137.035999074627.
It means we’ve theoretically/mathematically calculated the speed of light, the formula

is intrinsically consistent with Maxwell’s formula, and the value is much accurate.
2

i)1 auzei:]" SO cau:i

Ar Ame,h a

There are two o (o, and «,), but there shouldn't be two ¢ or ¢

so it should be: c,, =i = L

o, JJea,

Compared to Maxwell Formula ¢ =

In atomic units (e=m, =k =1and ¢, = v,

el/au

=acC

au !

(au: atomic units)

c :i: ! should be reasonable.

1
\iﬂogol A N,
1

Cy=—— (2019/11/30)

au v Hojau€oran = G411 Hojau = 472'{11£ZZ
\l Horau€orau

So the theroretical formula of the speed of light in atomic units is as follows:

1 1 1
c.=—= =

Yoo Jaa, 62 1 13-(27), 1
( L)X

[y
~

170
75° 3-29-64
:§ 1(2”)112 1122 - 3 " 21 _ 21
3\13 (27) 1 30°-5 60°-15 120°-15-29
'5~177 10
|11 11.23 @M gqp0  23-(12-41-0),
\] 36_ 1 (27) 5186 107
7719
3
5 |2, 207 (27 g0 18 97:1)
3\'11:23  11-23-97" (27) oy 2:10

7-(27)y, 112+

)

+ + -
2 3.112+1 30%.5 60%-15 120%-15-29

Y ! 1 oz 1 1 L,
7-19-29-37-°
44

13-
100 125-100

=\/112x(168—1+ L !
3 1247 6-29-53-59-79/47

:\/§(112—i2+ 30.19 0 )= 31 + 1 3 x112
2 3 102 2 3112+1 14_53,193_247

)

=4/137.035999037435x137.035999111818 =137.035999074627
Note: 112/278~27/67, 12389/28186 ~11/25, 34450/28186 ~11/9 ~ 66/29
Discover: 2019/12/16; Revise and Supplement: 2020/1/5-8, 2/24, 3/28-29

12. The Special 29 and 75 Factors

In the above formulas some factors especially 29 and 75 appear several times.
This feature should be analyzed and explained. Accompanying N/Z ratio from 1/1 to
slightly above 3/2 along with the increasing of atomic number, 29Cusa 36 is the critical

1/2

point of N/Z ratio approaching (3/2)™“ and 7sRe110.112 1S the critical point of N/Z ratio
approaching 3/2 (Table 3, Fig. 4 and Fig. 5), so 29 and 75 are important factors and

hence frequently appear in the formulas.

12



Table 3. N/Z ratios of the Elements (2019/4/23).

Z N N/zZ Z N Nz Z N Nz Z N Nz
H 1 0 0 |Ga 31 3880 1.25|Pm 61 84 1.38| Pa 91 140 154
He 2 200 1.00|Ge 32 40.71 1.27 |Sm 62 88.45 1.43| U 92 146 159
Li 3 392 1.31|As 33 42 127| Eu 63 89.04 141|Np 93 144 155
Be 4 5 125|Se 34 4505 1.33| Gd 64 93.33 146| Pu" 94 150 1.60
B 5 580 1.16| Br 35 4498 129 Th 65 94 145|Am 95 148 1.56
C 6 6.01 1.00| Kr 36 47.89 1.33| Dy 66 9657 1.46|Cm 96 151 157
N 7 700 1.00|Rb 37 4856 1.31|Ho 67 98 1.46| Bk 97 150 155
O 8 800 1.00| Sr 38 49.71 131| Er 68 99.33 1.46| Cf 98 153 156
F 9 10 111|Y 39 50 128|Tm 69 100 145| Es 99 153 155
Ne 10 10.19 1.02| Zr 40 51.32 1.28 | Yb 70 103.11 1.47 |Fm" 100 157 157
Na 11 12 1.09|Nb 41 52 1.27| Lu 71 104.03 1.47 | Md 101 157 155
Mg 12 12.32 1.03 | Mo 42 54.04 1.29 | Hf 72 106.54 1.48 | No' 102 157 1.54
Al 13 14 1.08|Td 43 55 128| Ta 73 108 148| Lr 103 159 1.54
Si 14 1411 101 |Ru 44 57.16 130 | W 74 109.89 1.49| Rf 104 159 1.55
P 15 16 1.07|Rh 45 58 129| Re 75 111.25 1.48| Db" 105 163 155
S 16 16.09 1.01 | Pd 46 60.51 1.32| Os 76 114.27 1.50| Sg° 106 165 1.56

*

Cl 17 1848 1.09 | Ag 47 60.96 1.30| Ir 77 11525 150| Bh 107 163 1.52
Ar 18 21.99 1.22 | Cd 48 64.52 134 | Pt 78 117.12 150| Hs 108 162 1.56
K 19 20.13 1.06 | In 49 6591 1.35| Au 79 118 149| Mt 109 169 1.53
Ca 2020.12 1.01|Sn 50 68.81 1.38| Hg 80 120.62 151 | Ds* 110 171 155
Sc 21 24 114|Sb 51 70.86 1.39| Tl 81 12341 152| Rg 111 170 152
Ti 222592 1.18| Te 52 7570 146 | Pb 82 12524 153|Cn" 112 173 154
V 23 28 122| | 53 74 140|Bi 83 126 152|Nh" 113 173 151
Cr 24 28.06 1.17 | Xe 54 77.39 143|Po" 84 125 149| FI' 114 175 154
Mn 25 30 120|Cs 55 78 142|At 85 125 147 |Mc 115 174 150
Fe 262991 1.15|Ba 56 81.42 145|Rn 86 136 1.58| Lv’ 116 177 1.53
Co 27 32 119|La 57 82 144|Fr 87 136 156| Ts 117 177 151
Ni 28 30.76 1.10 | Ce 58 8221 1.42|Ra” 88 138 157|Og 118 176 1.49
Cu 293462119 Pr 59 82 139|Ac 89 138 1.55
Zn 303545 118 | Nd 60 84.41 141 |Th" 90 142 158
: atomic number, N: average neutron number or neutron number of the most stable isotope.
1. N/Zfrom 1/1 (sC) to slightly above 3/2 (such as 11,Cn which is the natural end of
elements demonstrated by Chen’s Chirality and Poetry Model of Atomic Nuclei’).
2. For %Cu, N/Z ratio 1.19 is near to (3/2)"?=1.22, slightly less is because of stability effect.
3. For sRe, N/Z ratio 1.48 is near to 3/2=1.50, slightly less is because of stability effect.

From C to 13,Cn, the middle of N/Z 1.5 range is at (76.5-5)/(112-5)=0.668~=2/3 position.

N

Fig. 4 and Fig. 5 shows that stability effect of nucleon number 64 makes the
neutron numbers of ,9Cu’s isotopes are relatively less (34 and 36) than normal so that

its N/Z ratio is a little less than (3/2)? which is otherwise it should be. Also the

13



stability effect of nucleon numbers 110 and 112 make the neutron numbers of 7sRe’s
nuclides are relatively less (110 and 112) than normal so that its N/Z ratio is a little
less than 3/2 which otherwise it should be.

Fig. 4. Complete Graph of N/Z Ratios of Elements (2019/4/23-24).

175 rereme e onnennnen s

1.50 i
L 20CU34 36 .
1.25 l ———————————————————————————————————————————————————————————
100 - sLiz a: 4/3
20CUss 36: 35.5/29=(3/2) 2
075 1 21Gazg 400 38.75/31=5/4
64G 3z 00.06: 90.5/64=(2)"?
050 oo 75Re110.112: 112.5/75=3/2
3, 29, 31, 64, 75 and 112 are
095 oo factors in oy and as.
' Calculation is the ideal situation.
0.00 ‘ L N N N R ‘ e Z

1 11 21 31 41 51 61 71 81 91 101 111

Fig. 5. Partially Amplified Graph of N/Z Ratios of Elements (2019/4/24).

N/Z —N/Z

1.30
29CU34 3¢
,;Co ‘
|
T )T T N s w S

N/Z=(3/2)Y2 Line

(3/2)+2

;1Ga

1L S

1.00 T T z
19 24 29 34

14



The general trend of N/Z ratio of elements is from 1/1 (sCs) to slightly above 3/2
(112Cna73) definitely. However, the increasing process is not smooth, the N/Z ratio
rising fluctuates consecutively. According to Chen’s Chirality and Poetry Model of
Atomic Nuclei’, there are some stable numbers (magic numbers) which can bring
about this kind of fluctuation (Table 4 and Fig. 6).

Table 4. Effect of Stable Numbers on N/Z ratio’s fluctuation (2019/4/22).

Element Z N(Average) Z(3/2)"* N-z(3/2)"? Stable Number

K 19 20.13 23.27 -3.17 20

Ca 20 20.12 24.49 -4.41 20+20

Sc 21 24 25.72 -1.74

Ti 22 25.92 26.94 -1.07 22+26=48

\Y 23 28.00 28.17 -0.23 28

Cr 24 28.06 29.39 -1.39 28
Mn 25 30 30.62 -0.68

Fe 26 29.91 31.84 -1.99 26+30=56

Co 27 32.00 33.07 -1.14

Ni 28 30.76 34.29 -3.60 28+30=58. 28+32=60
Cu 29 34.62 35.52 -0.97 64

Zn 30 35.45 36.74 -1.36 30+34=64. 30+36=66
Ga 31 38.80 37.97 0.75

Ge 32 40.71 39.19 1.44 32+40=72

As 33 42.00 40.42 1.50

Se 34 45.05 41.64 3.30 34+46=80

Br 35 44.98 42.87 2.03

Kr 36 47.89 44.09 3.71 36+48=84

Fig. 6. Effect of Stable Numbers on N/Z ratio’s fluctuation (2019/4/22-23)

5.00

A=N-Z(3/2)1/2
4.00 - (3/2) .
3.00

2.00

1.00 /

0.00 ° ‘ Z
18 20 22 24 * 26//§. 30 32 34 36

-1.00 g N Cu *

. Co
-2.00 *
-3.00 . , |If there were no stability
_4.00 - effect, the N/Z ratio of Cu

-5.00 should be at the red spot.
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13. as/ay in Schr&ldinger Equation of Hydrogen Atom

2
Stationary Schrodinger Equation —§—V2W+ny = Ey, applied to hydron atom:
m

, 2m, e’ m,e’ _— o
Viy+—5(E+ v =0, E=~———%———, do substitution and simlification:
h Ams,r 2n°(4re,)°h
2m, m.e* e? ) 1 me* ., 2 me’ )
— :V 9 —_— € - ¢ :V ’
2 oyt g VY L) Y ag ¥ VY
1, ¢ mc, 2 € mgc )
= -= =V,
e ere ) e 5 VY
v e’ h A
Asafaa =t= Ao =——and o = ——:
¢ Ams,he m,c Y 27a,

1 2wy, 2 2w
[n_z (Waa, /1_)2 _Fx} 0 Q, 7]‘/’ =Vey,

1 2 2
— -V,
[nz(/le/27r/a}ala2)2 (ﬁe/2ﬂ/a/ala2)r]l/j v
1 2

— =V?
[nzaoz(allaz) ara, la, v=vy
As a, | a, =1, simplyfied to: [——; —i]y/ = V% (factor 2 seems not beautiful)
0 a0r

In atomic units (au: e=m, =h =1and g, = 4i),
T

_dngh? 1y e’ Lo Vem _ 1 1
jau= 2 b Veran T ;7 T Lan T ==
m.e 4reyh o,  a, /alaz

1 2 c,° 2¢
[ - ]l// = vauzl//’ or ( = _A)V/ = vauzl//
n’(e/a,) r oyl a, a'n’ ar,
the above equation could be called Schrodinger-Chen eqution of hydarogen atom,
the later form of the equation shows factor 2 is still reasonable and beautiful.

As o, la, =1, simplyfied to: [iz_i]v,:vafw
n“ r,

Discover: 2018/4-6; Revise: 2019/12/13 (add au form)
_137.035999111818 23-59 23-59

o la,= —1.0000000005428 =1+ > 2> — (14 2>
137.035999037435 25.10 £0.10

\ Ml/oz2 =1+ Lﬁi =1.0000000002714
50-10

)2

Relations to nuclides: ~ ZNa, 5V, 5 »Mny, ®0 Rug s ‘wPd., 5 Bay,
118+1 141 16 185,187 169 *
50 Sn69 59 Pr82 GnglOO 75 RellO,llZ 88 Ra 137
2019/8/28-29

Solution of Schré&dinger equation of hydrogen atom gives some quantum numbers

such as n, I and m; which determine the electron shell structure and the chemical
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properties of atoms. That means Schr&linger equation of hydrogen atom is the base of
chemical periodicity of elements. On the other hand, from above analysis, we have
already demonstrated the formulas of the fine-structure constant o are derived from
Chen’s Chirality and Poetry Model of Atomic Nuclei” and hence mainly connected to
the stability of atomic nuclei. So, a question is whether and how « is connected to
Schralinger Equation of hydrogen atom. This question should reveal the connection
of the theory of electron shell of atoms and the theory of nuclei of elements. The
above deduction provides the answer. The fine-structure constant o relates to
Schrdlinger Equation of hydrogen atom in as/a, way which is subtle and negligible

but could show the equation is really reasonable and beautiful.

14. The Two Kinds of General Formulas of the Fine-structure Constant

Based on the above two formulas of a; and ay, it should be reasonable to assume
there are two kinds of serial formulas of a; and a, which are listed in follows. Among
these formulas, the above two first discovered formulas are the most fundamental and
important. Some formulas both with a big m and an extra large k should be more
important referring to the trend of the approximate values of a.

Approximate formulas:

n 1 n 1
Oy =—————= 5 5 5 ——~1/137.036
m-(2r), 112 m.e? & €& € 112
(8)3 (E)S (E)Zk-ﬁ—l
1" "2 k
m.e2 e2 e2 e2
(E)S (§)5 (M)Zkﬂ
o omCm 1 1”2 k = 1 . 1/137.036
n 112 n 112
Accurate Formulas:
n 1 n 1
o = = 2 2 2
m-(2x), 112+, me? & & € 112+,
(3)3 (§)5 (E)Zkﬂ
1" "2 k
=1/137.035999037435
m.e2 e2 e2 ez
2.3 ;35 K+1 0601
men, 1 QR 69 1
Zm n 112-5, n 112-6,
=1/137.035999111818

Discover: 2019/6/27; Revise: 2019/7/2-3
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Table 5. Parameters and Results of Approximate Formulas of a; (2019/7/2).

m n k a i m n k a iy

1 6 1 122.265854937 | 24 124 27 137.016359405
2 11 2 135.230901223 | 25 129 34 137.030171763
3 16 4 136.413250690 | 26 134 46 137.027100696
4 21 7 136.861626741 | 27 139 66 137.033636049
5 26 13 136.950569252 | 28 144 112 137.035781520
6 31 27 137.016359405 | 29 149 321  137.035917078
7 36 112 137.035781520 | 30 155 27 137.016359405
8 42 7 136.861626741 | 31 160 32 137.035453560
9 47 9 137.018237882 | 32 165 40 137.034309209
10 52 13 136.950569252 | 33 170 52 137.034083409
11 57 18 137.001388822 | 34 175 72 137.034617877
12 62 27 137.016359405 | 35 180 112 137.035781520
13 67 46 137.027100696 | 36 185 236  137.035810961
14 72 112 137.035781520 | 43 221 200  137.035845637
15 78 13 136.950569252 | 50 257 181 137.035307038
16 83 16 136.992590996 | 59 303 2645  137.035986189
17 88 20 137.028423583 | 81 416 1605  137.035992406
18 93 27 137.016359405 | 96 493 5806  137.035998789
19 98 37 137.034579883 | 103 529 1310 137.035994308
20 103 58 137.030572071 | 133 683 12389 137.035999034
21 108 112 137.035781520 | 140 719 1923  137.035994882
22 113 782 137.035967638 | 155 796 3988  137.035997989
23 119 22 137.001596764 | 170 873 34450 137.035999031

Fig. 7. Results of Approximate Formulas of a; (2019/7/2).
O1-mr

137.0

136.9

136.8

1367 1 f

136.6 - 1. oy7 is the first most accurate and |
reasonable formula, so assume a;=a1.7.

136.5 - 2. The mand k are bigger, the more accurate |

' the 0. is. So there should be a big m=M

make oq.m 1S much close to the real aj.

136.4 Jr ----------------- o i
Here M is assumed to be 133 or 170.

136.3 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 m

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35

18




6 1
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1-e°(5)? U2+ - b
1 2 40 g.03.25-
55
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Table 6. Parameters and Results of Approximate Formulas of a, (2019/7/3).

m n k a o m n k a o
1 4 137.933814383 | 22 170 32 137.047480404
2 16 4 137.933814383 | 23 177 161 137.036664793
3 24 4 137.933814383 | 24 185 62 137.040748949
4 31 20  137.054511358 | 25 193 39 137.039552569
5 39 11 137.120466691 | 26 200 278 137.036218856
6 47 8 137.070996332 | 27 208 80 137.038980680
7 54 48  137.042951195 | 28 216 48 137.042951195
8 62 20  137.054511358 | 29 223 655 137.036002235
9 70 14  137.109928583 | 30 231 104 137.037530964
10 77 104 137.037530964 | 31 239 58 137.040063944
11 85 32 137.047480404 | 32 247 41 137.044550585
12 93 20  137.054511358 | 33 254 138 137.036795730
13 100 278 137.036218856 | 34 262 70 137.038016730
14 108 48  137.042951195 | 35 270 48 137.042951195
15 116 28  137.059466839 | 36 277 190 137.036562950
16 124 20  137.054511358 | 37 285 85 137.037566566
17 131 70 137.038016730 | 38 293 56 137.041569603
18 139 37 137.048943854 | 39 300 278 137.036218856
19 147 26 137.063298933 | 125 961 4293  137.035999678
20 154 104 137.037530964 | 253 1945 28186 137.035999128
21 162 48  137.042951195 | 269 2068 41654 137.035999118
Fig. 8. Results of Approximate Formulas of a, (2019/7/3).
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In above formulas, there are many amazing coincidences. As 136=8x17 and
138=6>23, 17 and 23 both appear iN 0l1.1, 0l1-17, 0122, 011-23, 0l1.25, 0l1.59, 0l1-103, 0l1-133,
az-17 and ap-23, 17 frequently appears in o, and 23 frequently appears in a,. 157 and
257 in ay.50 should relate to 100Fm 157, 173 in as.16 should relate to 112,Cn"173, and so on.
As the factors in formulas of o are reasonably assumed to relate to nuclides, some

ideal extended elements such as 136 137,138FY208 209 210 and 169Chys7 are predicted.

15. Radius of Electron and Proton
The classical electron radius re has been calculated very accurately. However, the
proton charge radius rp hasn’t yet been determined precisely. Recent two experiments
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measured rp and had given the best results up to now which was r,=0.833(19) fm® and
r,=0.831(19) fm'®, and hence CODADA revised its recommended data of r, to
0.8414(19) fm. Here we give our calculation results of re and r,. And it seems there is

ap similar to a. o, could be called “the second fine-structure constant”.
Ratio of Bohr radius of hydrogen atom to classical electron radius:
1 1
22.3.47 2.3-29.53.59-79/47
5.29177210903(80) x10 'm

18788.865042381
Comparable to CODATA recomended value r, =2.8179403262(13) fm but more precise.

Ratio of Bohr radius of hydrogen atom to the proton charge radius should have the
similiar form, and is assumed to have the following hypothetical formulas:

) =18788.865042381

G 1 _ 1 :112><(168—%+

r, o oo,

[, =a’a, = q,a,8, = = 2.81794032658(43) fm

&1 _ 1 sl o, L ) = 63524.60147736
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1 1 1 ) )
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20

[ a8 = A = 5.29177210903(80) x10™'m

P PRIz 63524.60147736

Ay ® Ay ® Ay, = 252.04, a, could be called the second fine-structure constant.
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_ 22. (2”)164 1
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16. Direct Relationships between 2z and Nuclides
In Chen’s formulas of the fine-structure constant, there are 2z-e formulas, in
which k gets certain numbers and relate to nucleon numbers of some nuclides. So in

the end of this paper we feel curious about whether 2z directly relate to nuclides.
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The approximate rational numbers of 2z (could be called 2z formulas) relate to
nuclides marvelously. This means 2z (along with 2z-e formula) plays important roles
in atomic nuclei, and acts as a rational number rather than an irrational number in the

world of atomic nuclei.

17. Correlations among a, 2 and nuclides

Some Chen’s formulas of the fine-structure constant and 2z formulas correlate
with each others with the same factors and all together relate to the same nuclides. For
example, o150 and 2n~4>157/100 have the same 157 and 100 factors, a;-50 and
2n~3>7 >44>68/100% have the same 100, 7, 11 and 16 factors, and they relate to the
same corresponding nuclides. They also have common factors with ;.7 and a;-13

which should relate to 2rn~5>72/3/13 and 2n~13>29/4/3/5.
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1-9 — 2 2 2
32.@2 g g 1‘3 112+4117— 1 317
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0127 relates to 2n~2>02/7, 2n=17%/7/23 and 2rn~2>355/113 as follows. And
21~17%/7/23 also relates to 1.1, 0117, 0122, 0123, 0125, 0159, 011103, 011133, O2-17 ANd 2.3,

in which both 17 and 23 factors appear.

Q= 2 2 1 2 :
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=6.2857-, 27 =
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0113 and oy43 relate to 2n=3>67/32, 2n=~5>7%/39, 2n=17%/46 and others as
follows.
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0l1-11, 01-36, 02-24, Ol2-23, 0l2-37 and 02-125 relate to 27‘C:9><37/53, 21~=15>31/2/37 and
2n~(30x17-1)/81 as follows.
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(3)3 (§)5 (&)17«19
P 1’ 2" '7.23 1
2-23 359 1
112 s
2-(40-23-1) +
32-10
37.¢2 et ¢ ¢’
Gy Gy G By
oy, = 1”7 727 547 1
8-5-19 -+ 1
4.3.5.13  5.37%.149
5.52.¢2 et ¢ ¢’
(2)3 (§)5 (2 -19 '113)31-(12-23+1)
i = 1° 2" " 81:53 1
31 19 1
101-(20-(12-89+1) +1)

9.37 1531

2r~—-"=6.2830-- 27 _6.0837... 2730171
53 7

=6.2839.-
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18. Chen’s Mathematic Shell Model of Nuclides

In overall, there are multi-correlations among a, 2z and nuclides. It seems there
should be a mathematical shell model of nuclides, in which the core is 2z formulas
and the middle layer is 2r-e formulas and the outer layer is Chen’s formulas of o (Fig.
9, ¢ is explained in Section 21). The nucleon numbers, stability and abundance of
nuclides are regulated by these formulas, especially by their integer factors.

a
21-e

() | o

Chen’s Mathematic Shell Model of Nuclides
Dr. Gang Chen (2020/1/12-13, 3/1)

Fig. 9

19. Ideal Extended Elements

In the deduction of Chen’s formulas of the fine-structure constant, it was
reasonably assumed the factors in them should relate to nucleon numbers of nuclides,
and it seems this assumption is quite correct. So by somewhat correlation and
decoding methodology, all the 119" to the 173" ideal extended elements were
predicted (Table 7). In addition, nuclides can even relate to naked 2n’s approximate
rational numbers (2n formulas). Some typical examples of correlations of ideal
extended elements with formulas of a and 2 are listed as follows.

Example 1: Correlations of 100, 121,125,126,157, 257, 169, et al.

L 47 1
1-9 — 2 2 2
¥ o1 112+4117_ : 3.17
Ly ()5 () 0 28-9-37-1)+ >
Gy &) ©937-1+ >
Y 2.257 1
1-50 — 2 2 2
e e e 1
1002 & € € gppe 4
2vs 3y L4-13)ap 29.61- 27
Q) i) 16-11
22.6.02 e’ ¢ L
GGy Sy
o = 1" 2 62 1
2-24 =
537 12- 1 4 1 -
251 10-(12-13-83+ 1)+ £
2
oo AS7 o 16374147 441, A7 3031 , 4571
100 100 7 2.23 4.37 2113

100 168,16 257 * 302, ie 24132157 ie 21117 ie 400,402 ie 671, ie
44 RUSG 68,63Tm100 100 Fm157 121-112 ChlSl 125‘126C 117,4.47 148:4-37Ch226 157 ,158Ch3-81‘4-61 169Ch257
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Example 2: Correlations of 83, 126, 84, 125, 209, 112, 173, 285, 115 and 137

83 1
Oy = 2 2 2
g & € € qp, 1 1
(3)3 (§)5 (E)33 28 6-(18-4l+1)+7173
1 2 16 2-(2-75-1)
3-43 1
a1,25_52'e2 o2 ¢@? e? 112+ 1 _ 1
2y3 3ys 35y 1119 452051361y + 11
(1) (2) (34) ( ) 25
. 15.11 1
o 2.2%.g? e e ¢’ 112+;
23,3 41 5.83
e? ¢° e?
10.e [
(2)3 (E)S (Lﬂ)ll-lQ
o = 1”7 2" 8.3 1
. 7 12—+ 4 L
3-14-19  14-(4-27-(2-15-19+1) 1)
2.42.e2 e2 ez L
&Sy e
o = 17 72 41 1
2-32
13-19 121 . 1 =
1113 6-37-(5-210-1)+
67 1
0!1,13—13'62 et e ...672112+i— !
2ys (3ys (AT yem 187 6(2.27.59+41)+ >
(1) (2) (2_23) ( ) 50
22.22 1
Qg7 = 2 2 2 1 1
172 6 ¢ & 4=~ =
23 3y (2Lya 137 5.49.23.50- 30
CFOF G 100
139 1
al,z7*27.ez ez ez ez 112+ 1
(2)3 (§)5 (g)7-l9 1147+E+#
17 ‘2 66 23 6-23-137
18.¢2 e’ ¢ ¢’
&Sy &
a@ = 1727 37 1
2-18 139 1 1

112 -

* 83
2:47 5.31.(16-17-1) + >
137

111905 209 * 210 p4* 1519, * 2173 ie
Ba‘aD,Bl,BZ 83B|126 84 P0125 85 At125 112cn173 137 FyZOQ

_16-3-7-11.17 411 17?

o 817,137,623
100 7

2:23 %

Table 7. Correlations of Ideal Extended Elements (IEE) with Formulas of o and 2x.

IEE Page a 2
113Nh17; 101921282931 0o’ 011.57 002-22,23,31,37,38,253 2n~4 X 355/226
114Fl175 19232831 011-11,133,155 02-37,38 2n=17°/46
115MCy73 202125 31 011 16,23 025 2n~17%/46
116LV177 117 TS177 1020222731 0411350 0.3 1/ac 2n~622/99
11800176 20222327 011-17,20,50,59,133 012-19,269 2n~44]7
119-122CN1 7812 21-23 28 31 37 39 44 01.23.20.50.170 02-37 Olp/2 Cau 2n~44/7 et al.
123Ch1ga/ig5 192021 2528 0114111617 31 012-1,4,5,9.32 2m~333/53~465/74 et al
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e 1920 21 22 23 25 26 27 28 o1 aieem Sm=465/74
, : 293137 39 000,13 1524 31 26.126 (o2 Cas 2n~622/99 et al
125,126CN1g7 188 1119-23252729313744  04.7,9.13,22,25,50,140 012-6,17,18,25,269 Op/2 Cau 2m=62832/10000 et al
127Ch191.103 232728 37 38 39 013-170 02-25 36 Ol1-9/11 012-20/25 Cau 2m~62831853/100"
128,120CN198,197/199 192326 2831 39 44 011-4,96,155 02-11,33 Op/2 Cau
130,131Ch200 201 202226 27 44 011-1343, 02-13,17,27 Cau
132,133CN202,203 212339 011-27,133 Cau
134,135Ch206,205 192021 22293031 011.5,13,17,27,43,81 012269 Olp/2 2n=3x134/64
136,137,138F Y208,209,210 112021 25-29 42 44 011-13,16,17,25,27 02-7,10,18,25,27,33,36,269 Cau Fibonacci Sequence pz, n,
130Chaog 10 21 26 28 30 ae” 0y.07 02.13,33 O

140,141,142CN212,215,216/218

20 23 25-27 29 30 39

011-9,140 012-6,17,19,253 Op/2 Cau

27n~44/7~710/113

143Ch2201221 19-22 28 30 39 011-6,11,20,23,25,31,33,50,59 012-32 1/ap/02 Cau
11192123 0l1-7,22,29,31,96 21=930/148
144-149CN222-227 27-31 38 39 44 012-19,29,31,37,269 Olp/2 012-20/25 Cau 2n=1420/226 et al
150,151,152CN 228,229,230 19 20 25 28 39 44 014,19 012.7,36 Cau

153,154CNo31,23

11 1920-23 27 29 44

011-6,20,22,23,33,96 02,25,253 Cay

155,156Ch237,238

11 19-23 28 39

0l1-6,20,31,36,59,155 012-31 Olp/2 Cau

157Choas 11 20-22 31 38 39 44 011-9,22,50 011-9/11 Cau 21~628/100~509/81
153Ch244 101122 2510 30 Yo’ a1.50 o5 Lot 21~201/32
159/161,160C N 245, 246 202122232527 011-11,23,20,33,133,170 012.5,9,19,27,29 2m~245/39~289/46~333/53
162Chass 21222527 011-32,50,81 02-1,9,27 2n~509/81
163Chaa7 11 23 26 28 30 39 44 01.96 0211111 1tp/c” Cay
164Chosp 192021252728 31 011-4,11,16,17,31 0.2-1,4,5,9,27,29,32 Olp/2 2m~62832/10000
165Choss 192122232629 001-2,23,31,32,33,96 012-11,32,269 2n=44/7~245/39 et al
166/168,167CN250/252,251 112021 ;%,EZ; %8 4213, 203031 ul'ﬂiffzgsﬁgaz?ééfgféi32 271~62832/10000
169Chos7 1922 26 27 31 39 015,50 012-13.24 Cay 2n=710/113 et al
170Ch2sp 232642 44 01-155,170 02-11 Cau Fibonacci Suquenc n;

20. Chen’s Picture of Elements and Ideal Extended Elements

110Ds
92U 100Fm 111Rg
Er 82Pb gig‘p iggﬁd 112Cn
. u o]
68 83 Bi 95Am 105Db 113Nh1
1 14 26 44 56 69  84P0 ggcy 1065 114Fl
H Si Fe Ru Ba Tm 85At 97Bk 107Bh 115 Mc
0 5/57 4/19 8/19 0.618 4/5 1 Natural
End
. . . Radioactive
Primordial Nuclides Nuclides

Fy 169
136140442 170
137143158171

v-0g 138159-162172
16-1181 3163165 , o

19-135 166-168
Ch Ch Ch Ch
Feynman Ideal
End End
Ideal Extended
Nuclides

Primordial nuclides (PN) before Ba take about 0.618 part of all (285); 69/112=105/170=0.618.

Numbers of PN before Si, Fe, °Ru, Ba and Tm are 25, 60, 120, 176 and 228.
1a5114/26F €30/ 14RUs6/56Bg0 5152 / 65E 100/ 60 TM 10075381126/ 51P0 125/ 55 At 155/ 02U 146 /4P U150/ 06CM 151/ 100F M 157/ 112CN175/ 11301y
119-122CN170.182/123Ch 183 185/124-126 Ch1se-188/ 127CN 101 109/ 128, 126CN 105 107199 /130 131CN 200,201/ 122,133CN 202,203 / 132,125C 206 205
136,137.128F V205 209 210/ 130Ch 200/ 140 141.142Ch212, 215 2167218 /1431481890 2201221 222229/ 150151, 152CD 228229 230 /153.154Cha31. 222
155.155Ch137.235/157.L53Ch243.ZJ#—ILSSMEL.160_/'152Ch245.146 /163.164Ch147.251/165Ch155/ 165-165Ch152_f15lf250/165Ch157/170Ch250/171—l73(:h158-161

Chen’s Picture of Elements and Ideal Extended Elements
Dr. Gang Chen {2018/1-3; 2020/2/2-5,17,19, 22-26, 6/25)

Fig. 10
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The relationships between elements and ideal extended elements (the frontier of

elements) and an overall picture of them were depicted as above.

21. Some Supplements
Supplement 1:

_16-3-7-11.17 3.7-44-68 3-112-11.17 2-168-11-17 2-3-7-11-136 _

o e . i L - .. =6.2832
100 100 100 100 100

Refer to Section 16; Supplements: ***$0,,.,,, and some of the follows

oo 9:7-127-(413-151+1) _63-127-(52-151+1) _63-127-(2-3-7-1147-1) _ _ (oonioc

10’ 10-100° 10-(8-125)°
19 23 27 35 46-501 55 54,56 63,65 75 76,77,78,80
oFo 1Nay, AL, 7Clg 3T, 56 My * Fesso  26CUsizs 33ASs, 34 5€42,43,44,46

98,100 99,100 111,112 116-120,122 121,123 125,126,12 151,153
42 M056,58 44 Ru55,56 48Cd63,64 50 Sr]66—70,72 518b70‘72 52Te73,74,76 63 Eu88,90

1417 166,167,168 179 185,11.17 191,193 199,200 209* 209 * 210 A4*
BAGd9O 68 Er98,99,100 72 Hf107 75 RellO,llZ 7 I r;ll4,116 80 Hg119,120 83 BI126 84 P0125 85 At125
2351417 | * 257 * 298, ie 2413 ie 653320 ie 380 ie 2193 ie 416 ie  416-420 ie

92U11»13,146 100 Fm157 119=717 Ch179 125Ch187 127 C 91,193 151Ch229 154Ch232 164Ch252 166,168Ch

2521250
2020/2/11-12

Supplement 2:

509 4.127+1 201 _3-67 333 9.37
N—=—— 2R =0 2TR——=——
81 9 32 32 53 53

19 136,137,138 203,20 6-53,320 ie
9 FlO 56 BaBO,Sl,SZ 8?T|61,62 127C 91,193

2

622 4-(310+1) 465 30-31 44 2.22
27Z'z—=— 27Z'z—= 271'

99 9.22 74 4.37 771

245 5.77 289 177 377 13-29 628 4-157
IR—=—— 2" —=—— 2fR—=—"—"— 2TR—=——

39 313 46  2.23 60 435 100 100

23 46,48,49 50 99 928-o*  310,2413,2157~ e
1Nay, 22T|24,26,27,28 24RUss 00 ESq17 101175126187 CNes1.87-1147 188
2020/2/12

Supplement 3:

Table 8. Relationships of factors in a4.7 and o,.53 with primordial nuclides (2020/2/16-17).

Nuclides aLis 29CU34 31Gayo 4Gy 75R€112
A 7 65=5x13 71 156=12x%13 187=11x17
PN before 5 70 78 209 252
PN all 285 285 285 285 285
Ratios 1/57 14/57 26/95 11/15 84/95

1. 3,29,31, 64,75 and 112 are factors in o and o,.
PN: primordial nuclides; PN all: usually regarded as 286.

3. Nucleon number 285 of 11,Cn473 would relate to PN all, or PN all should be
285 rather than 286, and 2*°U should not be a primordial nuclide.

4. #U 4, should not be a primordial nuclide, its relative stability (but not
much stable) should come from relative stable nucleon numbers 92=96-4
and 143=11X13, so number of PN would become 285 from 286.
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Supplement 4: Correlations of factors in o (o-7, 02-13 and a4-50) and nuclides

84 471 ie 6-61,12-31 ie
36 Kr48 113 N h9-19 Ch

144=122 147=7.21 ~ 222,225
56 112 136,137,138 187 209;* 209y ~* 210 p4* 285~ .% 3122157 ~paie 416-420~ i€
26 Feso 48Cd164 56 Ru80,51,82 75 Renz 83 BI126 84 Po 25 85 At125 112(:“173 C Ch

25,126 87,188 166,168 252/250

A < " Fyie
! N 136 T Y208
14?2 Rug, 63’2695 Cu34,36 69'3711G"5‘38,40 ,J'EZ Gd93 13214? c igs zgfiz_R,n;»G’ZS%S Frl:fi 2;286 F\;az}s 38207.60;38 217127121;: FyCh;%e
- = ~ .
LR
BB o T SERS L GTM HO, I, SO, (Ch, SiChS fChs,

529 * 14-21~ i 302,169~ ie 3112 2813~ sie 402~ nie
61Pm84 1180 1611 121=112,122=2A61C 81,1413 143:11-13Ch220,13-17 158Ch4-61

Relationships between Formulas of « (¢, ,, @, ;; and ¢, ;) and Nuclides
Dr. Gang Chen, 2020/2/18-19

In this scheme there are several important clues based on factors in the formulas
of 1.7, 02-13 and a-50 Such as 6 (36, 48, 138, 144, et al), 7 (56, 84, 112, 126, 166-168,
210, 252), 10 (30, 50, 70, 100, 120, 130, 170, 200, 210, 220, 250, 310, 330, 400, 420),
11 (44, 88, 121, 134, 176, 187, 209, 220, 330, 363), 13 (26, 143, 169, 221, 364), 29
(87,145, 348), 25 (75, 100, 125, 200, 250, 400), 31 (93 124 186 310, 372), 61 (122,
244), 64 (136 et al), 137 (68, 69, 136,138), 139, 157 (314), 257, et al. And these clues
correlate each others. These relationships are strong proofs that Chen’s formulas of
the fine-structure constant are correct, otherwise so many coincidences couldn’t be
explained.

In addition, numbers 7, 13 and 50 in as.7, 0-13 and o4-s0 may have the following
relationships: (13+7)(13-7) =50+70=120 and soSnzo. And Sn is special, it has the most
stable nuclides (up to 10) among which 50Snzo has the most relative abundance.

Supplement 5: Other two formulas of the fine-structure constant

9 1

al_gm:11+ 1 1 1124+
1 | 1
84 11.17.53, 2191 £

3.157

19 23 35,37 53 75 84 95 127 129 144
9 FlO 11 Na12 17C|18,20 24cr29 33 AS42 36 Kr48 42 M053 53 |74 54 Xe75 60 Nd84

157 1851117 191 1119 * 257 * 7-37 * 653 ie 400 ie
64Gd93 75 RellO,llZ 77Y114 84 P0125 100 l:rn157 102=6-17 N0157 127Ch191 157Ch

=1/137.035999037435

392
20+ 11 + L ! 3
2 14 251 g.12.43.227+1)- > .
Cyaorzs = 37 —~1/137.035999111818
25 1
12—~
3.29-64
40'43’44;(? Cayg 232428 ;55 Mny, 85'3?77 Rb,s 5 go,fés Iy 56 116'120'1523 SNee 70,74 iiTC;; 106’111’112’1286 Cdag 63,6468

191,193 200 6-37 * 223 * 227 * 251 * 1129 ie 376 ie 2219 ie
77Yll4,4-29 80H9120 86 Rnl36 87 Fr;l.36 89 AC138 98Cf153 127C 92=3-64 149Ch227 167Ch251 2020/2/21
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Supplement 6: Other formulas of the speed of light c,,

1 1
Cy =— =—F7=
A U g1 20125
1N+ = Y112+ -—5)- 25 (112~
e 11~17.53+&)( 750 2 M2 50 6d)
_ 3.157
9.0+ -1ty L _ 1 5
2 14 51 g.12.43.22741)- 5
37
1 1 2 7-19 1
114~ — 1127 - _
80T 1763, 2190 T2 3 05000 2 5257 20)
_> 3.157
3 20+£—i+i— 1 g
2 14251 g.49.43.20747)- 5
37
1 1 1
11-17-53+ 6-17-47+ =
_> 3.157 3
3 20+1—i+i— 1 g
2 14 251 B-(12-43-227+1) -

=/137.035999037435x137.035999111818 =137.035999074627

23 24-26 28-30Q; 35,37, 39-41 AT 53 55 63,65, 84

llcrlz 12 Mng—M 14 SI14—16 17 CIlB,ZO 19 KZO—ZZ 22T|25 24cr29 25 MnSO 29CU34,36 36 Kr48

84 * 85,87 90-92,94,96 9 * 107,109 127 719 529 * 157,

37 Rb47 37 Rb43,50 40 Zr50—52,54,56 AZTCSB 47 Ag 60,62 53 I74 55 CS78 61 Pm84 64Gd93

35! 537,1117 191,193, 1119 * 223 227 * 244 *  281l~g* 257 *
BgTbQA 75 Reno,nz 77Y114,4»29 84 P0125 87 Fr136 89 ACISB 94 Pu150 98 Cf9«17 100 Fm157

643 * 737 *  6:53,11:29,320 ie 32:11,4-89 ie 3112, ie 847 ie 400, ie 2219 ie

101 Md157 102 N0157 127C 91,364,193 140,141Ch4<53,5-43 133Ch7-29 149Ch227 157Ch243 167Ch251

2020/2/21-22

1 25112 [ 37 1

=137.035999074628

au -
o 3 \/11'12'13 2.17.41.163+ 2
6-31

23 24,25 35,37 55 56 69,71 74,77,78,82 84 * 85,87 93

11 NaiZ 12 Mng,13 17 CI18,20 25 Mn30 26 Fe30 3lGa38,40 34 Se40,43,44,48 37 Rb47 37 Rb48,50 41 Nb52
100 107,109 112 112,114-120,122,124 144,147,148,150,154 157,158

44 RUSS 47 AgGO,GZ 48 Cd64 503n62,64—70,72,74 62 Sm82,85,86,88,92 GAGd93,94

163 168 16! 5.37,1117 204,206-16-13 237 * 247 * 257 * 268 *
66 Dy97 68 EG.OO Sng].OO 75 RellO,llZ 82 Pb122,124—126 93 N 122 97 BleO 100 Fm157 105 Db163

8505 17BN O, feChiss SiChi, *20Chg 1y SChE, ChiSy, 2Chi.,
Note: 112x5/3~187=11x17, 112x25/3~5x11x17 2020/2/ 24
¢, =L -2M2 L, 1 L —137.035999074627

3

4

‘;?.Ti24 AZ;TIZS 25§Mn30 64Y66'3?gzn34,36,40 sgvszaSBAO 3722Ge40 78'8033'84'?{:35l’(r42,44,47,48,50 ggYEO 90'94fgzr50,54,56
92YSM?Q&IA?ZO'\/lo"":0,52—56,58 gsvigTCES,SB 107Y14?79Ag60,62 1A}BZCdﬁél 144'147Y:I.‘lsv]“r’()leSZZSrnSZ,85,86,88,90 15”’6‘?33EUSS,QO 17728Hf106
e Re01, 3 RN oAl NPy 54PUisy “*55Chi5 n0s 1as i, 150Cho5e

1 25112 |1 1 1

au -t -
a3 |47 40-89 15.9.(2.21.31.43+1) +

=137.035999074627

au 46 " 4
a 3 46 55-100 9.25.13-(20-293+1) —

23
50,51 55 8! 99,100 106,110 117 133 16 185,187 195
23 Mn27,28 25 Mn30 39750 44 RUSS,SG 46 Pd60,64 50 Sn67 55CS78 GnglOO 75 RellO,llZ 78 Pd117
547,238 | * 257 * 285 * 293 ie  294T.ie 400 ie 426 ie
92U 1113146 100 Fm157 112 Cnl73 116 LV177 117Tsl77 157 Ch243 169 Ch257 2020 / 2 / 25
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Supplement 7: Comparison of formulas of 1, N, e, 2w, 7/2, $, a, o, Cay and oprc

4y, " 4y, n 4y, n
11+1) 2(2+1) 3(3+))

|| Z|E;2n|(;r/2)2" Z|82n|ﬂ2” ||37z Z|BZH|(37z/2)2"

1=4y +

= (2n)! (2n)! = (2n)!
B 2 2n
~ 2(2n)'
e—1+—+1+—+
1 21 3
gﬂz(e)zz € e e Z:(i)2:1_5+1_1+...
e7c (2)3 (§)5 (ﬂ)? ’ 2 eVg 3 5 7
17 2" '3
oo 4157 937 4571 x 157 9(9+1/4) 571
100 53 15°+1 ' 2 25 53 157 +1
4 = f Wl o618, 4= —\/_2+1:—1.618~-
2
/ £+1 e s oo 9801
e *Ei (4k)1(1103 + 26390K)
1+ e " e (k1)*396%
-6
1+ ¢
1+--
6 1
a, = — . { =1/137.035999037435
2 & & & g1 =
S S
1 2 112
2 2 2
13.¢? € & ¢
23 35 931 557
(G ) 1
a, = =1/137.0359991118181
10° 1
112-— =
3-29-64
1ot aoeges-ti oo L )
a? aa, 3 12.47 6-29-53-59-79/47

=137.035999074627% =18778.865042381

L1 1 7(2;;)112( T S N
o Jum, 3\13(27) 30°-5 60215 120%-15-29

w2 [T 1 1
3 447 40-89 16-9-(2-21-31-43+1)+%

_dnzgl 1 + L 1 =...=137.035999074627
3 4|46 55100 g.55.13.(20.293+1) -
23
%: L 252.0408726325152 = 63524.60147736 (Supposed)
ap/c ap/laplz
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The relations of the above formulas are sophisticated. In general, some formulas
suchas 1, N, e and 2z have similar form (called the natural group form), some
formulas such as ¢, a, ac and c,, can be divided into rational parts and irrational parts
for each which may imply they have the same reasonability. In addition, 2x, /2, ¢, a,
ac, Cay and opc are all proportional constants, so they should have some similar or the
same regularities.

Supplement 8: Comparison of pictures of elements and ¢
With the hints of the above formulas, it is not strange that the gold section

($=0.618) appears in the elements, it should appear in some places with some forms.

110Ds Fy 169
92U  100Fm 111Rg 1361407142170
Er 82pPh 93Np NlW 112Cn 137143158171
68 838 4Py 10ZNO g3 1v-0g 138159162172
95Am 105Db 116-118 163-165

1 14 26 44 56 69 84Po g5cm 106 Sg 114F|11971351391667168173

H Si Fe Ru Ba Tm 85At 978k 107Bh 115Mc ch Ch ¢h
0 5/57 4/19 8/19 0618 4/5 1 Natural Feynman Ideal
End End End

. ] ) Radioactive Ideal Extended

Primordial Nuclides Nuclides Nuclides

Primordial nuclides (PN) before Ba take about 0.618 part of all (285); 69/112=105/170=0.618.
Numbers of PN before Si, Fe, *Ru, Ba and Tm are 25, 60, 120, 176 and 228.

-1.618 0 0.618 1

Comparison of Pictures of Elements and ¢
Dr. Gang Chen (2020/2/26, 6/25)

Fig. 11
Imagine a one-dimension creature lives in the line 0-1, he is familiar with 0-0.618

line space and can reach 0.618-1 line space, if he is enough smart, he may feel there
should be an ideal extended line space from 0 to -1.618, but he couldn't reach all or
can only get the margin of it. The same situation is suitable for us, we live in the space
of elements, we mainly utilize the stable elements and can use some radioactive
elements before the 112th element Cn, moreover, there should be a space for ideal
extended elements from the 119th to the 173h, a few of which we can synthesize,
many of which we can't, but this space should exist. This situation is also suitable for
our lives in the earth, the solar system and the universe, or even in the mater, dark
matter and dark energy, except that the proportion ratios should be different.
Supplement 9: Primordial nuclides and Fibonacci sequences

2n connects to nuclides and 2z also connects to Gold Section ¢ as described by
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Ramanujan’s formulas, so ¢ should connect to nuclides. And Fibonacci sequences are
the integer presentations of ¢, so Fibonacci sequences should connect to nuclides.

These connections are described as follows.
Fibonacci Sequence p,: 18 917 26 43 69 112
p 16'17’12C)8,9,10 199F10 35'1377C|18,20 ZSéSFe3O ngaSB ligTCSG li§Gd64 1%3 Re69
ool My 55 Rey, 7608, 150Ny
Note: XFe,, '%Tc,, ‘SoTm,,, relay of the numbers 56 and 100.
Fibonacci Sequence p,: 110 11 21 32 53 85138
p 20,21,fOZN
0229 CCa a0 LBgs 5 Alizs 57320 ACizg 5 ACias 130 FYzu0
Note: [ Ge,, 1., 22At,. “ZFyr,, relay of the numbers 29, 74 and 210.
Fibonacci Sequence n;: 0 8 816 24 40 64 104 168
N 50; £S5 15Ps 12M0y, 15 AL, 40';gcazo,24 50’52’53'520r26,28,29,30 58'262(3)Ni30,32 63'§§CU34,36
:leGa40 70'3?22(3e38,40 90’92'94?062"50,52,54,56 lfgpd58 liEdeﬁzl 141:|n64 152’154_157’158'1664?(3(:188,90—94,96
16?88Er;|.00 168'170Y173Yl;ng%,100,103,104 175’1771I6.Lul[)4,105 fggCh;W 1206:’Rfl;1 f61§Ch2I650 f§§Ch2|957 J‘.‘72((J)Ché§0
Note: 50, “7Cay,, 4Cd,,, relay of 29, 71, 90, 92, 94, 96 and 100.
Fibonacci Sequence n,: 0448 12 20 32 52 84 136
n ;HGZ A?BeS 16'17’15?08,9,10 24’25'1226|v|gl2,13,14 40'42’44’;(?63‘20,22,24,26 37236641 ngQB
Ter s Nda, PO 1Chug, 3657 FYa0s 200

Note: relay of the numbers 24, 41, 73, 125 and 209.
Fibonacci Sequencee: —19 817 25 42 67 109 176 285

19 16,17,18 35,37 55 67 97,98 109
€ 9 FlO 8 08,9,10 17 CI18,20 25 M n30 30 Zn37 42 M055,56 47 Ag 62
117 165 176 18 469 * 2114 285 *
50=2-25 Sn67 67 H098 71 Lu105 7?1\/\/109 109 Iv|t167 118 Og176 112 Cr]173

Note: ., .5 Sn,,, Fibonacci Sequence e is less relevent to specific nuclides.

23 45 53 74 85 127 138 138
elO,ll,lZ llNaiz 218C24 24cr29 3ZGe42 37 Rb48 53'74 56 Ba82 57 LaSl

Numbers of primordial nuclides before ,C B, ,,Ne ,,Si 5-Ca,, 5 Ni,
wZr, Baand ,,,Cn" are 9 817 2542 67 109 176 and 285
The number of primordial nuclides should be 285 rather than 286 because of ,;;Cn;,

As stated in Section 4, the mathematic expression of chirality is #22x. There are
10 fingers in a pair of human hands, and there are 14 finger segments in a single hand.
It was assumed by us that the numbers 10/20 and 28/56 stand for a pair of “hands” in
the world of nuclides. So nuclides 1oNe 14Si 20Ca 25Ni 40Zr 56Ba and 112Cn stand for
two pairs of “hands” emerging gradually, and the numbers of primordial nuclides just
before them are the numbers of Fibonacci Sequence e. This means chirality or 2x is

the inner essence and ¢ or Fibonacci sequence is the outer expression of nuclides.
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1014 56 112

SBENG Si zocazz 28Ni33 402r54 Ba Cn
8 1725 42 67 109 176 285
Natural

Primordial Nuclides End

Primordial nuclides (PN) before Ba take about 0.618 part of all (176/285)
Numbers of PN before ;C B, ;oNe 1450 ;5Ca,, 55Niss 402rsy cBaand ;;,Cnare
9817254267109 176 and 285 which is Fibonacci Sequence e

Primordial Nulclides and Fibonacci Sequence e
Dr. Gang Chen (2018/1-3,2020/2/29-3/1)

Fig. 12
H
104 Gold Section point f stable
I o 1014 yr
160 84 and 85 Gold Section points el 1012 yr
The atomic numbers of the 1010 yr
140 marked nuclides, 5 10 14 20 28
40 56 and 112, are defined to 10% yr
be Numbers of Chirality.
10° yr
120 69 Gold Section point nai
| & 104 yr
: : 112Cn
20Caz e = | 285 1 yr
42 e
20 e =N 106 s
14Si ==. ‘E' :
25 SHHRE - 8aPO 104 s
10Ne T : 283
60| 17 4 100 s
.
sBs T ls
8 H.F 5GBa
40 H -- 176 10_2 5
. The numbers of the primordial
e y nuclides before the marked 10~s
HE T § 40llss .
20 - i | 109 nuclides, 8 17 2542 67 109 10-6 s
176 and 285, are defined to be
2sNis3 Fibonacci Sequence e. 105 5
N 67 no data

Z 20 40 60 80 100

The Integrated Picture of Nuclides and Fibonacci Sequences
The Nuclide Picture was taken from Wikipedia
Dr. Gang Chen (2018/1-3; 2020/3/1-3, 4/24)
Fig. 13
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Why are there two pairs of “hands” in the world of nuclides? This should be
because a pair of “hands” takes the right “hand” as priority and the other pair takes
left “hand” as priority. So, 5 10 14 20 28 40 56 112 could be defined to be Numbers of
Chirality, they are connected to Fibonacci Sequence e in nuclides (Fig 13).
Supplement 10: Other formulas of the speed of light ca,

¢ L. 25112 —137.035999074627

% 3 lagsi il ! s
2 8 71 47.(21119+1) - 7
13-19

16,17, 23 27 35,37 39 55 102,104,105,110 131 185,187 191,192
808‘9 11 NalZ 13 AI14 17C|18,20 19 KZO 25 Mn30 46 Pd56,58,59,64 54 xe77 75 RellO,llZ 7 Irll4,116
209=1119 ;* 209 * 247=1319, * 247 * 344,346,348 ie 376, ie 410 ie
83 BIlZG 84 P0125 96 leSl 97 leSO 136,137,138 Fy208,209,210 149 Ch227 163Ch247
1 25.112
C, =—= — - —~137.035999074627
W 11 34)
’ 3-(16-9-17-19-1)+ —or——

19 23 32,33,34,36 35,37 39 46-507+ 50,5 55 54,56-58 78,80,82
9 F].O 11 Na12 16 S16,17 18,20 17C|18,20 19 KZO 22-“24—28 2§/27,28 25 Mn30 26 Fe28,30—32 34 Se44,46,48

100 102,105,106,108,110 136,137,138 173 185,187 209 * 210 p4* 222 *
44 Ru56 46 Pd56,59,60,62,64 56 Ba80,81,82 70Yb103 75 RellO.llZ 84 P0125 85 At125 86 Rn136

223 * 226 * 227 * 235,138 1 * 285 * 284,286 ie 288 ie 344,346,348 ie 366 ie 384 ie
87 Fr136 88 Ra138 89 Acl38 92U143,146 uzcnm 113 N 71173 115 MC173 136,137,138 I:y208,209,210 144Ch222 153Ch231
1 4100, 1 1
S 51— 157) =137.035099074627
% 63-(8:15-17—1)———or————
173 17-47
7y 1415 19 31 35,37 63,65 64,66,68,70 78,80 82-84,86 90,91,94
3 LI4 7 N7,8 9 F10 15 P16 17CI18,20 ZQCU34,36 30 Zn34,36,38,40 34 Se44,46 36 Kr46—48.50 40 Zr50,51,54
100 107,109 111 118,120,122 136 144,145,150 151,153 157 168 173
44 Ru56 47 AgGO,GZ 48 Cd63 50 Snt}8,70,72 56 BaﬁO 60 Nd84,85,90 63 EUBS,QO GAGdQS 68 ErlOO 70Yb103
199,200,204 222 * 223 * 257 * 258 * 259 * 300 ie 330 ie 344,345 ie 400, ie
80 H9119,120,124 86 Rn136 87 Frl36 100 Fm157 101 Md157 102 N0157 IZOC 80 130Ch200 136 Fy208.209 157Ch243
1 4-100
C,=—-= T 1 =137.035999074627
% 31—+ )

37 31
29-(10-13-36 1) + >
81
T 19 20,22 27 24,25,26 40,44,46,48 63,65 69,71 84
3 LI4 9 FlO 10 Ne10,12 13 AI14 12 Mgl?,13,14 zoca 28,30,31,32 29CU34,36 3IGa38,40 36 KrAS
85,87 8 90,91,92,94 137 196,200,204 7-29,205 223 * 300 ie 330 ie 400, ie
37 Rb48,50 3ZYSO 40 Zr50,51,52,54 56 BaSl 80 HgllG,120,124 81T I122,4-3l 87 FI?[36 120C 80 13OCh200 157Ch

381
1 4100 [ 1 1 :
== = *
17 2-199 50-(14-43-173+1) +

54,56,57,58
20,26,24,28 26 Fe

=137.035999074627

au
o, 3

5
17
7y ; 1415 20,22 28,29,30Q; 35,37, 40,42,43,44,48 501+ 76,77 86 90,91
3 LI4 7 N7,8 10 NelO,lZ 14 SI14,15,16 17 CIlB,ZO 20 Ca20,22,23,24,28 ZgTIZS 34 Se42,43 36 KrSO 40 Zr50,51

9 * 100 118,120 168 17 199,200 209 * 210 * 222 * 285 * 286 ie
42-[-056 44 Ru56 50 Sn£38,70 68 ErlOO 7nglO3 80 Hg7»17 120,124 84 P0125 85 RanS 86 Rn136 11zcn173 113 N 73

120Chiso 26CNiLer 126CMis 150 Choto “tasisraas FYaos 208210 157CNsen. 170Chiso
Cy = NS 4100 =137.035999074627
a, 1 1 1
3 l-—+
18 5-89

75-10-19~79+E
20

Ty 9 10,11 12,13 19 20,21,22 23 24,25,26 36,38,40 39,40,41
3 LI4 4 BeS 5 BS,G 6C6,7 9 F10 10 Ne10,11,12 1 Na:lZ 12 Mg12,13,14 18 Ar18,20,22 19 K

40,42,44,48 46-507; 55 54,56,57 66,68,70 75 79 89 116,120,122
ZOca20,22,24,28 22T|24—28 25 Mn30 26 F628,30,31 30 Zn36,38,40 33 AS42 35 Br44 39Y50 50 Sn66,70,72

90,94,96 99,100,101,102 129,130,131,134,136 135 138,139 150 151,153
40 VA 44 Ru 54 Xe75,76,77,80,82 56 Ba79 57 La81,82 62 SmSB 63 Eu88,90

20,21,22

r

50,54,56 55,56,57,60

161 197 185,187 190, 198,200,201 209 * 210 pot* 226 *o227 * 243 *
66 Dy95 79 AullB 75 RellO,llZ 76 05114 80 Hgll8,120,121 84 P0125 85 At125 88 Ra138 89 Ac138 95 Am148
247 * 300 ie 312 ie 330 ie 378 ie 400, ie 418 ie 420 ie

97 BleO 120 c 80 125 c 87 130 C h200 150 Ch228 157 C h243 168 Ch250 170 Ch250
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Supplement 11: Construct formulas of the fine-structure constant with Wallis formula

of n/2 instead of 2n-e formula

Wallis Formula of 7z / 2:

Traditional format: z_ Egﬂﬂﬁﬁﬁ

2 1335577 _H(Zn 12n+1

Natural group format: r_,244668 _ ﬁ( 2n 2n+2
2 335577 on+lznsl)
FORRSTTLLLIN T 2 Bt (R
2% " °335577 2k+12k+1 nalonel
02 @2 g2 o2

Comparable and similar to 27 -e formula: (27), =€

2y3 35 57 K+1 01
(1) (2) (3) (T )

So, Wallis Formula of 7 /2 could be used to construct formulas of «.

Note: There should be (27), ~ 4(%)3k,2, or (2r), and (%)sk,2 keep the same accuracy.

9 1
Q1 7 wallis =
7(23ﬂﬂ§§§ 33821017)112+ 113 -
335577 3392-169+1 11.137+ :
2.19.-49-1

=1/137.035999037435
14y 19 20,21,22 27 35,36 39,40,41 40,42,44,46,48 63,65
7Nz 9Fyg 10NEw1110 13Aks T17Clig 5o 19K 202122 20C80,22,242628 20 CUsa 36
76,77,78,80,82 87,88 93 98 113,115 136,137,138 151,917
32 5€ 13000608 389Nass0 a1 NDsp 22MOgs 5 INg, 5 56 B0 8152 63 EUgg 00

166,167,168,170 169 188,379 9-23,16:13 2113 251 277
Er98 99,100,102 69Tm100 76=4-19 08112,113 Pb125 126 Ra138 98 Cf9 17 108 HSlGQ

257 1519 284 ie  344,2173 340 ie 348 ie 426 ie 420 ie
100 leS? 112 Cn173 113 Nh9 19 136,137 Fy16 13,1119 134, 135Ch206 541 139 C 119 169 Ch257 170Ch250

. ~ 113 1
T 0. (2244668 2346 4.(12.49-T) ), 1
335577 23472-3:17-23+1 2‘103.(24.13+1)+i
14
=1/137.035999037435
ffNafLZ 46’48722Ti24,26—28 99100402 104RuSS 56,58,60 113'1:95|n64,66 1;(3)Yb103 18903113 ZZGRaBS f§§ Lrl59 ff; N le
. ~ 149 1
1-29-Wallis —
335577 96522(2 11° -1 +1 27.7.73_§
9
=1/137.035999037435
7LI4 llNa12 * 2]3\/27 28 63595A|34 36 g2’96’98'14(1)2'\/I(:)50,54,56,58 14(1)62Pd58 1?)21-873 15388C€80 1gZQSI‘nB? ]géTaiOS
226Ra1.38 1?.??: 210
. ~ 5.37 1
1-36-Wallis — j

335577 70912-59+1 15,(2.19.41+1)+3;415

=1/137.035999037435
7y i 19 8lp 39,4041 80,82,84,86 85,87 86,8 141 175176
sLiy 9F 15Re 19K 20,2122 36 Kl asa850 37 R\Dsgso  389Nusso s Pleo 71 LUi0s 105
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13.17 1

Q143 wallis

335577 603 2-7-43+1 18-(2-9-11+1) 2-10
=1/137.035999037435

717 161718 19 23 27 35,37 36,38,40 39,40,41 73 93
3 L|4 808,9,10 9 FlO 11 Na:I.Z 13 AI14 17CI18,20 18 Ar;L8,20,22 19 K20,21,22 42Ge41 41 Nb52

98,9 * 222 * 429,430 ie 430,432 ie
AZTCSS,SG 86 Rn136 171Ch258,259 172 Ch

258,260
o _ 257 1
1-50-Wallis — B
450244668 52 3207 o, T
107
=1/137.035999037435
35'1377 CIlS,ZO 63§;CUSA,36 3877 Rbg, 99’14?2 RUss 56 10614?: Pdeo,ez 114'1167120’1525 SN4 66-70,72 15366 Bay, 191'17973 110 116
145'146’121 Pms;,ss,se 1667168’1673 Erse 100102 zgg HO, 28273 Frl*se 123(: Fm;57 1207;) Bh;es igifgg C igmsz fggCh;%o 1332 Ch;%s
o _ 3-101 1
e 592244668 7926 §:(010-11+D) ), 1
=1/137.035999037435
37 Li, 162C6 16'17’18808,9,10 2555 Mny, gol?c? Lrsy 56 116’117’118'120'1525 SNs 67,68,70,72 16675 HOy, 1;(1)Yb101
N ~ 4.26 1
1-81-Wallis — i
812244668 MBL8 IR ) 1
335577 48152-29-83+1 8-27-37-(4-53-1)
=1/137.035999037435
f Be; 54;)(? Feo a0 85'3877 Rb4s,5o légTem 15237 I2 1524? Xey, 15367 Bay, 138’140’1382(.:980,82,84 lgiwnz 2:3)39 Bi1*26 12(?; Rflgl ffzs Cn1*73
o _ 17-29 1
re L 9p.(2244668 17418 102667 . 1723
335577 174196-(4-6-11*-1) 25.10%
=1/137.035999037435
37Li4 20_125’\|elo-12 ffNalz 35’1377CI13,20 50,2\/27'28 50,52—25;1Cr2628_30 2555Mn30 56Y2568|:eso,32 63'26:CUSA,36 1t§375H098
23? 1
@ _103-wallis = N W A.(2.7.
4103.(244668 3930 4-Q4-41-1) ) 23-(4-(87-19+1)+])
335577 39312-15-(12-11-1)+1 4.10
=1/137.035999037435
37 Li, 101&31'35,6 20'21’1202 Ney 11 1213 Na,, 39’40’1491K20,21,22 50'2;\/27,28 50’52’25; Cras.28,30 99,1‘?‘? RUss 56 1:?53 Rhg, 1535 Ba,
Vb, SO,
. ~ 36-19-1 1
1-133-Wallis — . . . . .
4-7-19-(225&§§§-~-37170 4.(4-23 101+1)) 112_‘_12 37 (421?+1)
335577 37171 2-9-5-7-59+1 25-10
=1/137.035999037435
l99 Fio 39,;1: Kao21 50,2\/ 27,28 ?55 Mn, 58';? Niso,sz ?g Krg 85'3877 Rb4s,5o 3888 Sk 11?65 Pd, 1785 Osyy, 2;;) Atl*25 fﬁ] Rg:69 i‘?fCh§59
2 p—
%y 10 wallie = 6"-20-1 ~ ! =1/137.035999037435
244668 576810-(2-17°-1) 11.23-67
4.140-22-2-22 Y112+~
335577 5769 56-103+1 5-10
37 Li, 10'15185,6 20'21'1202 Neg 11, 1zf Nay, 35’1377 CI18,20 40’42’23’44’46';gca20,22,23,24,26,28 So’gévzzzs 1167120'1525 SNgs_10.72

136,137,138 165 173
56 Ba80,81,82 67 H098 70Yb103
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199 1

155 wallis = .31.
5-31~(2§ﬂi§§§~-11964 2-31-193 )112+ 1
335577 1196512-(12-83+1)+1 8-71-(10-13-29-1)
=1/137.035999037435
1G4 '©1GUgy 1 LUigs 105 75116 ‘a0 HO110 53 Biizs 137CMiss 136 Chige 162 Chigy
o 3 9.97 1
1-170-Wallis — 17-(4-11- .19.
4-10-17-(2gﬂﬂ§§§---103324 6-17-(4-11-23+1) )112+7 19 81?
335577 1033252-26-(4-7-71-1)+1 25x%10
=1/137.035999037435
37Li4 jBes 10'15185,6 14’175N7,8 1s?Fm 1213Na12 35?77C|18,20 39'40'1491K20,21,22 40’42_44’46’;gca20,22—24,26,28
50,22\/27’28 255 Mny, 54'56725: Fess.20 22 58160762?3 Ni) 3 3436 74'76778’3%(1)Se4o,42-44,4<a 90792’94?(?2"50-52,54,55

97 96,98-102,104 112,114-120,122 120,122,124-126,128,13 133
42 MOSS 44 Ru52,54—58,60 50 Sn62,64—70,72 SgTe68,70,72—74,76,78 55 Cs78

130,132,134-138 142,143 163 166-168,170 175,176 209> 209 *
56 Ba74,76,78—82 60 Nd82,83 66 Dy97 68 Er98—100,102 71 Lu104,105 83 BI126 84 P0125
210 A¢* 2321 * 235,238 | * 1319 * 284 ie 336 ie 344,346,348 ie 358,360 ie
85 At125 90Thl42 92Ul43,146 97 BleO 113 N 71 133Ch7-29 136,137,138 Fy208,209,210 14ZCh216,218

410.(244668 312 2157
335577 3132-12-13+1 1

X3 _10-wallis = 711 117 1 R 32-19-(4-(4-7-11-1)+1)
2.27° 25-10"

=1/137.035999111818

;e 1011 20,21,22 23 27 39,40,41 55 59 70,72,74,76

sLi, ,Be; 5B, wNep 1, 1Ny, ;3AlL, 19K20,2122 2sMN3, 5;,CO;, 32G8a6,40,42,44
131 191193 157 BT % 400

50 X€ 7 Miga16 64GUag 100 FMisy 157Chygg

22 44668 834 4-11-19

132222998 g3 44119,
Oy 13 waiis = 335577 8356-139+1 ! - —~1/137.035999111818
25 112 =
5.41.49— >
11-19
10'15}85,6 f;AIJA 39'40'{‘91}(20,21,22 ;:Mn30 54’56’;; Fe28,30,31 :ZSQBr44 ijbSZ 5;1129'\/'053 99114(1)4(1)Ru55,56 113114195“-]64,66

12! 139
64,66,67,70 52Te73 57 La82

“nChyy “arF¥iie 139CNise “ 157 Chigy
2
4.23.(2244668 48 411
335577 4832-(12-20+1)+1 1

O 23 wallis = 3.59 " 1

114,116,117,120 166,167,168
50 Sn 68 E

16! 1119n;* 1119 * 1519 *
I‘.98,99,100 Bngloo 83BI126 84 Po125 112cn173

16-3-(4-7-11-1) + 3-89
2.11-13

=1/137.035999111818
sLiy 75Byg TNay, “PEMGy 100 1ALy P iz " oVar2s soYeo a6 P o asClsa 20 ACis U s

4.20.(2244668 1966  3.16.41

1

Uy 29 wallis =
= PP —

441239+
16

=1/137.035999111818
P36Claizs 2268, Ny, 5Cs, “5Cey s "G Plizg 5 R85 55 Uias 116 LVi77 145 Chizs 19s Cley

47



244668 414 3213

4.33.(2244568 A4 3213 .
Uy g watis = 335577 4152:9-23+1 ~1/137.035999111818
2127 o 1
24.127- 239
16-13
ffNa:LZ 24'25’]?26Mg12,13,14 f;Lllll 32'33'342?66816,17,18,20 46148123Ti24,26,28 50'52’]?;V27,28 sogfcrze,ZB 54'56';568 Fe28,30,32 52270(: Ig3
4.36.(2gfﬂ§§§...@ 4-1113 ) 1
@y 55 s = 835577 571215:19+1 ~1/137.035999111818
2.138+1 o 1
10.15.23— 2117
5.131
207f§N610712 1ZfNa12 35’]:;577C:|18,20 5012;\/27,28 15351CS78 IASYlg:Nd83,84 17857 Rellz 28286Ra;j38 29325U;43 lif‘fcn{}3 Zi;:(:h]§7 inghggs
5.10t.(p244668 12880 61913 1
s wiatis = 33557 73 1212881 20-23-28+1 —1/137.035999111818
12—+
32.239.281

1011 31 50,5 39,40 58,60,62,64 N |3 68,71 70,72,74,76, 112,114,115120,124
5 BS,G 15 PlG 2]3\/27,28 19 K20,21 28 N|30,32,34,36 31Ga38,40 32 Ge38,40,42,44 50 SnGZ,64,65,70,74

238 | * 281 * 1519 * 384 ie
92U146 110 DSQ-IQ 112cn173 113 Nh9-19

411232 5 35577 84551 2.19.25.80 41 1
j— . . . + _
Oy oez wallis = 5.(4.97 +1) e 571961 =1/137.035999111818
20x10"
5Fo nNay, HAL, P O0K 000 P oVoras 2sMNg 57C05 oV 4 MOss 6 Py, 6 DYy 5o Al oy Bkigg
11
269.(ggff§§§...124926 2 61 )
o B 335577 124927 2-3-47-(4-3-37-1)+1 1
2-269-Wallis — 11.47 9.19.37
12-=
=1/137.035999111818

19 23 39,40,41 85,87 107,109 145 * 171 280 * 284 ie 429,430, ie
9 FlO 11 Na12 19 K20‘21,22 37 Rb48,50 47 AgGO,GZ 61 Pm84 70Yb101 111 RglGQ 113 Nhl71 171Ch258,259

Supplement 12: Comparison of two kinds of formulas of the speed of light

1 1 5 [7 @0y name 1 1 1
C == =2 | WPt )

o Joa,, 3\13(27)y 30?-5 602-15 120°-15-29
=137.035999074627  (Refer to Page 12)
¢ =+ L 57 @owgrpe 1 y_137035090074627

au a. - N[BT PN 3,18 (27) 176 9 -5-109+1
4

Ty 9 14,15 19 27 28,29,30¢; 31 54,56,57,58 63,65 64,66
3 LI4 4 Be5 7 N7,8 9 FlO 13 AI14 14 SI14,15,16 15 PlG 26 Fe28,30,31,32 29cu34,36 30 Zn34,36

79,80 103 107,109 142-145,150 182,18; 2138 * 1519 * 30 ie 12.29 ie
35 Br4 Rh58 47 AgGO,Z-Sl 60 Nd82—85,90 7M108,109 109 Mt167 112cn173 120ChlSO 1SQCh209

4,46 45
&)
" 7169
¢ =1 1 SN W T TP O S 1 )
& % sovans 313 ) 15 4.71 6-(48-(12-29-1)+1)
2 3139
—137.035999074627
;LI4 fBeS 10115185,6 1211506,7 141175N7,8 24125‘f§Mg12,13,14 ]ZAIM 28'29'f28i14,15,16 féplﬁ 54'5615(?Fe28,30,32
63’2695c:l']34,36 38(?Kr48 1061108’112111311:86Cd58,60,64,65,68 15379La82 2.578](:684 1(?5Nd82 165456d91 122Tm100

175,176 8-2 * 231 * 277 * 471 ie 1229 ie 360 ie 671 ie
71Lu104,105 Q?JThZ-H 91Pa140 108 HslGQ 113Nh9-19 139C 119 14ZCh218 169Ch257
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C. = i = 1 — % (27[)34107 (1122 + 1 1

“a, 290 5 -, [149 (27)5451 6-23 5-67-100+£
25

50,5. 136,138 165 223 * 227 * 270 * 344,346,12:29 ie 332 ie  16:23 ie 376 ie
2.’]3\/27,28 56 Ba80,82 67 H098 87 Frl36 89 AC138 107 Bh163 136,137,138 Fy208,209,210 131Ch3-67 145Ch223 149Ch227

) =137.035999074627

T

(521
6=t - ! = [P 22D gy )
a; \/a1—29—WaIIisa2—29—WaIIis 149 (%)24.4171 6-23 14-17-1374—.7
=137.035999074627

10,11 12,13 14,15 28,29¢; 35,37 50,5. 63,65, 80 102,104-106,108,110
5 BS,G 6 C6,7 7 N7,8 14 SI14,15 17 CIlS,ZO 2;\/27,28 29cu34,36 34 Se46 46 Pd56,58—60,62,64

136,137,138 149 16 210 * 223 * 227 * 344,346,12-29 ie 16-23 ie 376 ie
46 Ba80,81,82 62 Sm87 BnglOO 85 P0125 87 Fr136 89 AC138 136,137,138 Fy208,209,210 145:5~29Ch223 149Ch227

¢, —+-__1 277 (27)uss we-t 1 5 5g) —137.035999074627
Ao 3% \I5 -37 (27)101 29 6.a1.47-2%°
139
R0 *oKaoaz “5CUszs 5Kl 5 R 5B, 5Ly, "5 P, ™ iWig s, 5 Flis 1135Chigg
Vs
1 1 277 (E)s.sg 1 1
Cy=—-= = (1127 - =+ 79) =137.035999074627
a; \/al—Se—Wallisa2—36—WaIIis 5-37 (%)15_19 36 4. 43.61—5

9 19 39 84,86 85,87 2-49,9 * 105 145,349 * 277 * 637 * 1519 *
4 BeS 9 FlO 19 KZO 36 Kr48,50 37 Rb48,50 4%TC55,56 46 Pd59 61 Pm84,86 108 H8132 86 Rn136 112cnl73

293 ie 6.4 ie 1619 ie
116 LV3-59 11779-1?%1-53-59 lZZC 413

C., . 1 _9:3 ’ 2_(27)san (112? +71 29) =137.035999074627
U oy @ 40 \/5'13 (27) 31 2 .17-53—5

19 27 31 35,37 53 54,56,57 63,65 68,7 74,76,78,80 87 93
9 FlO 13 A|l4 15 H.G 17 C|18,20 24cr29 26 Fe28,30,31 29CU34,36 3]:.LGa38,40 34 Se40,42,44,46 38 Sr49 41 Nb52

90-92,94,96 95 103,105 13 127 35 200 20 237 * 269 * 270 *
402r50—52,54,56 42 MOSS 49 In64,66 5(2)Te78 53 |74 6§Tb94 80 HngO 8?.-”124 93 Npl44 106 SglGS 107 Bh163

112"+ 16119 5) =137.035999074627

&
e 1 1 0931 | 2 Vplwe
40 {[5:13 7
2

a, \/ Qy_g1 wallis®2-125-Wallis )i02328

19 27 28,29,30Q; 31 39,40 50,5. 54,56,57,32 58,60,62,64 \|: 63,65
9 FlO 13 AIl4 14 SI14,15,16 15 P16 19 KZO,Zl 23]\/27,28 26 Fe28,30,31‘32 28 NI3O,32‘34,36 29cu34,36

68,71, 90,92,96 93 136-138 143 200 209> 237 * 1519 * 1429 ie
3lGa38,40 40 Zr50,52,56 41 NbSZ 56 Ba80—82 60 Nd83 80 HngO 83 BI126 93 Np144 llzcn173 160Ch246

e -t 1 5817, 217 ) @r)psms gy 189741
Mod, o, 3\ 1123 11:23:977 (27) 17,3620 2.10°
=137.035999074627

23 35,37, 36,38,40 50,5 55 78,80 97 163 136,137,138 1319 *
11 Na12 17C|18,20 18 Ar18,20,22 23]\/27,28 25 Mn30 34 Se44,46 42 MOSS 66 Dy97 56 Ba80,81,82 97 BleO

T
. 1 1 5 ( 8.17 .\ 2.17 (E)zs«(4-7»7171) 1122 19-(4-83-1)
Yoa '\/al—lm—Wallisa2—253—WaIIis 34(11.23 11.23.97 (%)19_25_89 5-10°

)

=137.035999074627
23 35,37 39,40,41 50,5 55 56,57 78,80 97 163 136,137,138
Na, “17Clg 19 K20.21.22 Y 2128 25MNag 26FCaa1 345445 42MOss 65 DYy 56 Bgo 81,62

142 175,176 209 * 227 * 23 * 1319 * 285 * 471 ie 344,346,348 ie 6-71 ie
60 Nd82 71 Lu104,105 83 BI126 89 AC138 9€Th142 97 BleO 112 Cnl73 113 Nh9-19 136,137,138 Fy208,209,210 169 Ch257
49



517 10

11 1103 (2 (1241
cp=to 1t 11 1123 B g0 20241y a7 35009074627
Ae 330, 553 ﬁ_i (277)2.17-(36-23+1) 10
7 719
10'15185,6 12’163C6‘7 1§F10 ZOYZlngelo,ll,lZ ffNafLZ 24'25‘]%26Mg12,13,14 f;AI:M 35’]?;0'18,20 39'40;‘91}(20,21,22 8OYSZY§gKr44,46,48
jf Nb;, 136'137'15368 Bagy g1, 1;1(1)3 Ndg, 204'207'235 Ptys 125126 Zslg AtIZS 28273 Rai*as 2;: Rai*za fsgCh;)s 232133?76,'13;: Fy;)s,zoe,zlo
51710z
- - /95759 .(8-9-11%
Cymbo [ 11:28 127 gy 1@ 914D, 07 535990074627
a. \/%—133“27253 ﬁ_i 4 25-10

7 7.19 (5)1925-89
10,11 12,13 14,15 19 20,21,22 23 24,25,26 35,37 39,40,41 55 8
585,6 6C6,7 7N7,8 9F10 10 Ne10,11,12 11Na12 12 M912,13,14 17C|1s,2o 19 K20,21,22 25Mn30 33Yso
80,82,84 105,110 136-138 151,153 210 pA4* 226y ~* 227 N A% 336~pie 344,346,348, ie
36 Kr44,46,48 46 Pd59,64 56 Baso—sz 63 Euse,go 85 AtlZS 88 Ra138 89 AC138 133Ch203 136,137,138 Fy208—210
e L. 1 2 [11-47-170 (27, 451555 112 + 23
9
97-(270-1) (27) 150 (6.50.1) 2-10

au =5
a 3
20,21,22 23 27 35,37 46,47,48,49,501+ 50,5 55 54,56 59
10 Nelo,ll,lz 11 Na12 13 All4 17 CIlS,ZO 2(2)T|24,25,26,27,28 2?3\/27,28 25 Mn30 26 Fe28,30 27 C032

c 17005 269
77,78,80,82
249€

) =137.035999074627

96,98,99,100,102,104 102,104,105,106,108,110 107,109
44 Ru 46 Pd

97
43,44,46,48 42 M055 52,54,55,56,58,60 56,58,59,60,62,64 47 AgGO,GZ

116,118,119,120 136,137,138 347 163 162,167,168,170 16 226 * 247 *
50 Sn66,68,69,70 56 Ba80,81,82 59 Pr82 66 Dy97 68 Er94,99,100,102 GZTmIOO 88 Ra138 97 BleO

T
LA7. (7)26-(4-771—1)
c =i 1 2 |11-47-170 ‘5 (1122_ 107

au == -) =137.035999074627
34/97-(270-1) 7 5.10
(5)3-47-(4-3-37-1)

2 \/a1—170—WaIIisa2—269—WaIIis

10,11 20,21,22
5 BE,G 10 Nel

77,78,80,82
34 Se,

27 35,37 47,48-50T+ 50,5 55 54,56 58,60,61,62,64 \ I3
01112 13 A|l4 17 CIlS,ZO 22T|25,26—28 Z;\/27,28 25 Mn30 26 Fe28,30 28 N |30,32,33,34,36

96,98,99,100,102,104 107,109
wRU

85,87 97 , 116,118,119,120,114
43,44,46,48 37 Rb48,50 42 MOSS 52,54,55,56,58,60 47 AgGO 62 50 Sn

66,68,69,70,74

121123 136,137,138 163 162,167,168,170 175,176 210 A4* 270 * 471 ie 420 ie
518b70,72 56 Ba80,81,82 66 Dy97 68 Er94,99,100,102 71 Lu104,105 85 At125 107 Bhl63 113 Nh171 170Ch250

Supplement 13: Construct formulas of the fine-structure constant with

Gregory-Leibliz formula of n/4 instead of 2n-e formula

Gregory-Leibniz Formula of 7z / 4.

o n-1
Traditional format: Z=1—£+1—1+---=Z( Y
4 3 5 7 ~ 2n-1
Natural group format: z =1—1+1—1+---:1+Z (=1
4 3 5 7 ~2n+1
V4 111 1 K (-D)"
=) =l-—+=—=+.-==1+
(4)k 357 k §2n+1
e’ e ¢ e’

Comparable and similar to 2 -e formula: (27), =€’
2.3 35 4\7
(I) (E) (g) (

So, Leibniz Formula of 7 /4 could be used to construct formulas of «.

k +1)2k+1
k

Note: There should be (27), ~ 8(%)3

Nalkl
2 2

T

That means (2r), and (Z)E \j@k become covergent at the same speed.
2 2

The larger the Kk is, the better is the accuracy and the less is the error.
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L 36 1
1761 = 1 1 1 1 1 1

87-l-—=+=—=+-+——) 112+ -
3 5 7 2:6-36+1 64-13 128-3-(4-3-17-23-1)

=1/137.035999037435
12'1(;3(:6,7 f?TAIM 35Y:I:.j‘77C|18,20 5013?’)\/27,28 62Y£3531Ni34,36 ngr48 1£:1L82Cdﬁ4 13671558%0—82 155’156'16?4(1)Gd91,92,96
o 3 113 1

1-22-GL —

8-22-(1—1+1—£+---+;)112+ ! 3

=1/137.035999037435
ffNaH f;AIM ggTiZS 50‘23{\/27,28 96,987100'102112:Ru52,54—56,58,60 llo*lngdGZ—GG 1;3305113 2813 POIZS 2§§Ra1*38
u 3 149 1

1-29-GL —

8-29-( —1+1—1+~~+ ! ) 112+ !
3 57 2:2-(4-7-11-1)+1 6.25.79 + 28
5-23

=1/137.035999037435
28’29’134(¢JSi14,15,16 47132Ti25,28 50‘3?]:\/27,28 63126‘_?(:["\’34,36 ;sBr44 1££Ru56 151(?8"]65 1536:?Ba'79 1:51298m87 191’17973 I r-114,116
o _ 5-37 1

1-36-GL —

8-36~(1—1+1—1+---+#)112+ ! 547
4.83-1

=1/137.035999037435
Mg, 63'26§CU?,4,36 b RBg 5o o Agy 52 llz,liSSCdfsA,es 184’13?1\/\/110,112 51 Fligg

284 ie 288 ie 223 ie
113 Nh9~19 115 MC173 144Ch6-37

Y 1317 1
1-43-GL —

8-43-(1—1+E—1+---+#)112+ ! 136
3'5 7 2:128-3+1 4-(64-9+1) 1%
137

o — 1317 1
8~43-(1—1+1—1+~~+#)112+ 1 —12’11'1113
3 5 7 2:128-3+1 4-(64-9+1) 25-10

=1/137.035999037437 or 1/137.035999037435

7 84 112 136,137 9 * 222 * 843,346 ie 429,430 ie 430,432 ie
34 Se43 36 Kr48 48Cd64 56 Ba80,81 AZTCSG 86 Rn136 136,137 Fy208,209 171Ch258,259 172Ch258,260

. ~ 257 1
1-50-GL —
8-50-(1—1+1—1+---+#)112+ ! 47
6-31
=1/137.035999037436
ffNaiz 1351Ple 47]48’32Ti25,26,28 25§Mn30 54’56'57’25(?|:e28,30,31,32 Ss’zﬁgNiso,\?z 69’3?11(33-38,40
116'119,15?008n66,69,70 136'1:67 Ba80,81 lggsmBS 1§§Eri00 ngTmlOO 1;ng103 4§8Hg120 ng POIZS

237 * 257 * 285 * 286 ie 288 ie 2173 ie 400 ie 671 ie 434 ie
93Npl44 100 me 112cn173 113N 73 llSMC173 137 Fy209 157Ch243 169Ch257 173Ch261
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o 3-101 1
1-59-GL —
8-59-( —1+£—£+---+%) 112+ !
3 5 7 2:6-29°+1

27-(8-9-(8-3-13—1)—1)+£

=1/137.035999037435
1: FlO ffNaﬂ 1237>A|14 39_1491K20—22 50’33]’\/27,28 2579C032 6B’SQSC:UM,% ??62Kr46 11?41RUS7 lé?gpd59 1;; I;)r82 1;3Yb101
o B 4.13 1
1-81-GL —
81-(1—E+1—1+---+;)112+ ! 19
=1/137.035999037435
1‘? I:10 fl3Na12 12.;A|14 LZTIZS 50’33]\/27,28 79§;Br44,46 ngrM 107’14?79Ag60,62 125’128’1:;2Te73,76,78 13;,Ta108
7-29 1
aHGiGLZS 96 (1—1+1—1+ + 1 ) 112+ 1
3 57 2-10-(30-37-1)+1 9-103-(4-17-41+1)
=1/137.035999037435
5Fi0 "17Cha0 “2Clssss “50ZNss5r "54Su0,as 57 RDus 0 45 RMeg ' Eligg 70" Dios ‘5o Prag
o B 23° 1
1-103-GL — . . .
g103-1-t+1 Loy 1 yq4p,200:23-4140)
3 57 2-18-139+1 25-10
23° 1
= =1/137.035999037435
8~1O3-(1—;+é—1+ L )112+103'293

R —— -
7 2-18-139+1 4-10"

19 20,21,22 50,5 55 93 93 103 102,104 138,139
9 FlO 10 NelO,ll,lZ 23]’\/27,28 25 Mn30 41 Nb52 41 Nb52 45 Rh58 46 Pd56,58 57 La81,82

16 173 262 * 293 ie 348 ie
63Tm100 70Yb103 103Lr159 116 I‘\/177 139Ch209

. ~ 36-19-1 1
1-133-GL . .
3 5 7 2:16-3-17-29+1 4-10
=1/137.035999037435
199':10 35'1:577(:'18,20 63126§CU34,36 §gKr48 107114?79A960,62 l:§Cd64 153(?Ba80 lSl’lggEUSS,QO 179’1;33Hf107,108
. ~ 36-20-1 1
1-140-GL —
8-7-20-(1—1+1—1+---+;)112+ ! 5
=1/137.035999037435
flsNaﬂ 35’1377C:IZI.8,20 39]40'{1&)1}(20,21,22 LZTIZS ??fse44 ??:Kr47 100'102’12:Ru56,58,60 lggNdBSlggErS)Q ZggBiIZ6
. ~ 199 1
1-155-GL — o . . .
030 Ll L L)y, 9T B0 TR
3 5 7 2:64-7-17+1 25-10 25-10

68,71, 63,65, 112,113 157 173, 186,187 363 199
31Ga38,40 29cu34,36 48Cd64,65 64Gd93 70Yb103 75 RellO,llZ 76 03113 80 Hg7»17

285 * 284,286 ie 2173 ie 1431 ie

112 C nl73 113 N 71173 137 Fy209 173 Ch9429
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- 9.97 1
aro-61 = 1 1 1 1 7.23-41

8-170-(1-=+=—=+---+ 5 Y112+ ———
3'5 7 2.6-19-(2-17° 1) +1 25-10
=1/137.035999037435
16’17'18808,9,10 lgFlO 24‘25]]?26M912,13,14 35’377C:I18,20 39’40'{191}<20,21,22 50’2;\/27,28 80’:?58646,48 84‘3?888r46,50
By s, 6e Elanse o7 BKiso
s10.q til l, 1 1
oo o = 35 7 218-11+1
7-11 112- L +@or3—7
3-23-(2-13-23+1) 47 58
=1/137.035999111818
20:21v12§Ne10’11’12 ffNalz 272T|25 54156’25(?F628,30,32 66’??(:2”36,37 107’14?79A960,62 lgnglOO 191’17973";[14,116
g13-(1-t+l-tip 1o 1
o 357 22819+l
2-13-GL 100 112 B 1
10.(10.23_1)+7'(L121+1)
100
=1/137.035999111818
20’Z:L’]?OZNelO,ll,H ffNa‘lZ f;AIM 39’40f;K20,21,22 50’:rZJé\/27,28 58‘60’61’§gNi30,32,33,36 ll?l?RUSG lngmloo
8-23-(1—1+1—1+---+¥) 1
a _ 3 5 7 2-4-7-11+1
2-23-GL 359 1
112——89
36-61—
10-17
=1/137.035999111818
20]21’12(?N610,11,12 ffNaH 35’1377C:|18,20 SO]géVZZZB 58’60’61'62’26;1Ni30,32,33,34,36 78’?i?se44,46 80]82§3Kr44,46,48
a0 o asRUssgosaco a6 POso arPMags 77 Miang e R s9 ACi
8.29.(1_1+1_l+...+ 1 )
Y ~ 3'5 7 2-4-(24-13+1) +1 1
2-29-GL —
223 112 - ;4
25-49-89+ —
11
=1/137.035999111818
123Na12 47’;2Ti25,27 63’26:CUS4,36 ggsr@ ggYSO 113’1:95|n64,66 136’138’140v:l-glfSZC:e78,80,82,84 28273|:r11:»6 2;97ACI38
PPOPIR U S U S 1
o = 3'5 7 2:24-11+1
127 12— 1, L
81-25 2-43-61-(2-11-49-1)
=1/137.035999111818

23 55 75 98,9 * 203,20 113,115 145,146,3-49 * 185,187
11 NaiZ 25 Mn30 33 AS42 42T055,56 8?T|122,124 49 In64,66 61 Pm84,85,86 75 Re110,112
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1 11 1

8:36-l-=+=—-=++—"—) 1
o _ 3 5 7 2-2:181+1
et 2-138+1 1
112- 5
16-(2-7-11-17 -+
=1/137.035999111818
28’29’131(1)Si14,15,16 32‘33'34135816,17,18,20 46’48132Ti24,26,28 35'i377(:|18,20 l%Tal% 2:86Ra;38 fgfc iEell
T BT SO S
o _ 3 5 7 2:8:25-41+1 1
2-125-GL — 312 1
12—~
2-13°-37-137
=1/137.035999111818
Ggl?leGaSSAO 85‘??77 Rb48,50 3'4:15be52 136‘137'15?67 Ba80,81,82 165;Gd3<Sl 122Tm100 16;; Pt126 2;;) At1*25
s HS155 100 FMisy 105 HSise 111R G160 11,CMira “157 FYaoo 157 Cll 169Chey
8-11-23-(1—1+£—£+---1L L )
u ~ 3 57 2:6-(30-13-23+1) +1 1
2-253-6L = 5.-(4-49+1) 6-49
12—
25-10
=1/137.035999111818

10,11 20,21,22 23 24,25,26 27 46,47,48,49,50T; 50,5
5 BS,G 10 NelO,ll,lZ 11 Na12 12 M912,13,14 13 A|l4 22T|24,25,26,27,28 2?]:\/27,28

55 54,56 66 89 98,99,100,104 113,115 169 226 *
25 MnSO 26 I:e28,30 30 Zn36 39Y50 44 Ru54,55,56,60 49 In64,66 69Tm100 88 Ra138

2.269- (- -+ Xy - )
. _ 357 < 43511.(211°-1)+1 1
et 11.47 2-47-97
112- 500
2510
=1/137.035999111818

20,21,22 23 24,25,26 e 40,42,44 50,5 55 66
10 NelO,ll,lZ 11 Na12 12 M912,13,14 22T|25 ZOCa20,22,24 2]3\/27,28 25 MnSO 30 Zn36

75 97 96,98,99,100,104 107,109 116 163 244 * 247 *
33 AS42 42 M055 44 Ru52,54,55,56,60 47 AgGO,GZ 50 Sn66 66 Dy97 94 PulSO 97 BleO

Supplement 14: Construct formulas of the speed of light with os.c. and oz-6L

T
(7)6-36
P Sy A R TP S S +) =137.035999074627
& 7ol S\13 (z) 4719 23-43+ ——
4 3.43

19 27 39,40,41 50,5 54,56,57,58 58,60,64 1 85,87 9 * 208
9 I:10 13 AI14 19 K 233\/27,28 26 F638,30,31,32 28 NI3O,32,36 37 Rb48,50 4ZTC56 56 Ba‘SZ

20,21,22
637 * 843,346 ie
86 RnlBG 136,137 Fy16-13,209

Vs
C :i: 1 = %M(ﬂg%r 1 - 1 )
a; \/al—ZQ—GLaZ—ZQ—GL 149 (%)4.(24.13“) 2:59 47. (14-83+1) +1i;|-
=137.035999074627

23 27 28,29,30Q; 35,37 63,65 141,143 141 149 209n;* 223 .*
11 Na:lZ 13 AI14 14 SI14,15,16 17C|19,20 29cu34,36 5BCe82,84 59 Pr82 62 Sm87 83 BI126 87 FrlSG
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)
474113
Co = 1 _|2TTCAT e L 1

au

_ 1
a; \/al—BG—GLQZ—SG—GL 5-37 (%)2'181 40 2.7.11-23+%

=137.035999074627

19 23 50,5. 85,86 90,91,92 113 180,181 189 277 * 284 ie
9 FlO 11 NalZ 23]‘\/27,28 37 Rb48,50 40 Zr50,51,52 48 Cd65 73Ta107 108 76 03113 108 HSlGQ 113 N 71

Vs
1 1 9.31 | 2 (e 1
Cau =—= = 1122 + 19 )
a; \/al—Bl—GLaZ—HS—GL 40 {[5-13 (%)8‘25‘41 37-53-&-2'743
=137.035999074627
#5Cs7 9Fio 1ALy P 0Ko0 02 PG s P5Rbg s sy Nby, E1, T A 100 Yo R
;)
c.. :i: 1 :§ (8-17 N 2-17 ) 47619-(217° 1) (1122_19-483)
2 \/a1_170-GLa2—253—GL 3 11-23 11.23-97 (%)@(30.13‘234) 8-10
=137.035999074627
aNay, *7Chgo0 P eKoga100 O 0C 25202608 aVoras 2sMNag 50 Feaay
s S s anas 2 MOss T Cayssss 6 DYar s Boaisr 86 Rz
Fa7BKiso "112CM7s Y0137 128 FY 208,200,210
T
1 1 2 |11-47-170 (2)5-19-(2-172—1) , 23-49
Cpy=—= == (112° ——=-)
% \/a1—170—GLa2—269—GL 34/97-(270-1) (z) 10
4

2-3011:(211%-1)

=137.035999074627

ffNaiz 35'1377(”13,20 39'40'1491K20,21,22 40'42'43'44’46’;gcazo,zz,zs,zus,zs 46'47'48'49'52)2“24,25,26,27,28 So'g;vzms
2555 Mnso 64’66'363 Zn34,36,3s 80’82’83'84'3?: K

97 97,98,9 * 107,109 113,115 163 209;:* 209 * 210 p4* 222 *
42 MOSS 42-'—054,55,56 47 AgBO,BZ 49 In64,66 66 Dy97 83 B|126 84 POlZS 85 AtlZS 86 Rn136

76,77,78,80
345€

86,88 84,86,87,88
42,43,44,46,48 r44,46,47,48,50 37 Rb48,50 38 Sr46,48,49,50

223 * 226 * 1319 * 1519 * 344,346,348 ie
87 Fr;I.SG 88 Ra138 97 BleO 112cn173 136,137,138 Fy208,209,210

Supplement 15: DNA-Protein model of formulas of o and nuclides

2
DNA: o, =¢a, ;= 5 2 5 1 1 =1/137.035999037435
7.2 8 & & 1104
GGy s P
1 2 112

Gene Factors: 34567912182536 44(7-27 ~44) 75 112 113 225
Direct Derived Factors: 30 35 42 88 150 226;

7 14 28 56 224; 42 82-84 126 166-168; 68 69 136 137 138.
Emerging Factors: 11 13 19 48 71 173 187 209 et al.
PrOtEin: 12‘163C6,7 A?BeS 10'15185,6 12’:I-(33C6,7 14’]-75N7£ l99 FlO 247f§M912—14 287131[1)Si14—16 ;’SsMn?,O 54§g Fe28,30
SgysoyslyzsgNiSOBZ,SS,?»B ;gAS4Z 82’83§3Kr46,47,48 %ffMOSAt,SG 38§er0 11(1)1(1)Ru56 112‘14183Cd64,65 lngeK’: 1524? Xe75

136-138 142-146,148,150 150 175,176 185,187 188,189 207,208 209Q;*
56 BaBO—SZ 60 Nd82—86,88,90 62 SmSS 71 Lu104,105 75 RellO,llZ 76 08112,113 82 Pt125,126 83 BI126
*

209 * 210 pg4* 222 223 * 226 * 227 * 285 * 471 ie 312,314, ie 2173 ie 366,372 ie
84 Po125 85 At125 86 Rn136 87 Fr136 88 RalSS 89 AC138 112cnl73 113 Nhl7l 125,126C 87,188 137 Fy209 144,147Ch222,225
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13-e? e° ¢ ¢’
2 3 3 5 931 557
(I) (5) (72 139) 1
. =1/137.035999111818
102 1
112 -
3-29-64
Gene Factors: 2359101329 31 64 82(13- 27 ~82) 100 112 139
Direct Derived Factors: 26 39 52 104 169, 50 200, 58 87 116, 32 96 128 192, 93;
7 14 2856 224; 42 82-84 126 166-168; 68 69 136 137 138.
Emerging Factors: 193857 7176 113 114 157 173 187 208 209 210 et al.

H O A T ] 27 29q; 54,56,57,58 58N\[3 63,65 69,71 74 8
Protein: 3LI4 9F10 13A|14 14S|15 26Fe28,30,31,32 28NI30 29CU34,36 3lGa38,40 3ZGe42 39750

93 96 100 112,116 116 12 136,137,138 139 136,138,140,142
41 Nb52 42 M054 44 Ru56 48Cd64,68 50 Sn66 52Te76 56 Ba80,81,82 57 La82 58ce78,80,82,84

DNA: a,=a, 3=

149 156,157,160 162 166,167,168 16 175 187 188-190,192

62 Sm87 64 Gd92,93,96 66 Dy96 68 Er98,99,100 GnglOO 71 Lu104 75 RellZ 76 05112—114,116
200 208 209> 209 * 210 A 4™ 223 * 237 * 247 * 257 * 1519 * 471 ie
80 HngO 82 Pb126 83 BI126 84 P0125 85 AtZlO 87 Fr136 93 Npl44 960m151 100 Fm157 112cn173 113 N 71

310,312C ie 318C ie
124,125 86,187,192 126 92 130 200 136,137,138

330Chie 344,346,12»29Fyie 12-29Chie AOOChie 6»7lchie

208,209,210 139 209 157 243 169 257

Supplement 16: Some formulas of o,

5.9.¢? et ¢ ¢’
(2)3 (§)5 (30 '36)17-127
o = 1” 2" '13-83 1
2-45
2-173 1
112 - 15
2.(32-13-97-1) - >
16
=1/137.035999111818
10115185,6 ls?Flo 1237A|14 1351P16 35’577C|18,20 54‘56'57§§F628,30,31,32 64Y66'36832“34,36,38 SsggKrMAs lsthss

126,12 163 173, 209> 209 * 247 * 285 *  344,2173 ie 318-320 ie
SgTe74,76 66 Dy97 70Yb103 8SBI126 84 P0125 97 Bk150 112cn173 136,137 Fy208,209 127C 91-193

,244668 3234 4.(8101+1)

2.5.9. (2221~ 7
o _ 335577 32352.3.49.1141 1
2-45-Wallis 173 1
112 5
12-37-(2-126-1)-
31
=1/137.035999111818
l0’15l BS,6 1: FlO lszaﬁ ggMn?:O 69':’?11(3a38,40 85’3?77 Rb48,50 1lelRuW 1é?SsRhSS 113’141: I n64,66
o0 Bl 6 PO 1:2CN 1nsMCs i FYae 17 Chay
4.5.9.(_’]__14_1_14_...4_ 1 )
Y= 3 5 7 2:2-(24-43-1)+1 1
2-45-GL 173 112 - 1
25.(22109+1) + -
59
=1/137.035999111818
10115185,6 199 I:10 ZTIZS 6813?:368‘38,40 Z?STCEG l1(1)53RhSB 107114(1)79 AgGO,SZ 118'152(())8"\68,70 3‘51; Pr82 148Ylt?ZOSmBG,SB

17 18 222 * 276 * 285 * 288 ie 294 ie 8432173 ie 14.31 ie
7?)Yb103 73\/\/109 86 Lr136 109 Mt167 112cn173 llSMC173 11809176 136,137 Fy208,1l-19 173Ch261
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173-¢e? e’ ¢ ¢’
(3)3 (§)5 (8‘17'59)9~(2~92A11+1)
= 1”2 71113 1 ~1/137.035999111818
i 10-7-19 53-(42-41-1)
ST

19 20,21,22 23 35,37 39,40,41 40,42,44,48 95 79,81
9 FlO 10 NelO,ll,lZ 11 NalZ 17 CI18,20 19 K20,21,22 20ca20,22,24,28 42 M053 35 Br44,46
113,115 127 133 136,137,138 161 17 180,184,18 175,187
49 In64,66 53 |74 55 CS78 56 Ba80,81,82 66 Dy95 7?)Yb103 7?1\/\/106,110,112 75 RellO,llZ
188,189 208 209p;* 243 * 1519 ie 471,286 ie 288 ie 336 ie  344,2173 ie
76 05112,113 82 PblZG 84 B|125 95 Aml48 112 Cnl73 113 N h9-19 173 115 Mcl73 133Ch203 136,137 Fy208,209

244668 24068 10-29-83

2.173.(2222222 . )
o _ 335577 24069 2-22-(42-13+1)+1 1
2-173-Wallis 5719 353(2027+1)
112 -
25-10
=1/137.035999111818
Mg, '5Csrg gRNgy ' Ngy 7o¥bie 5Bl B3P0 105 Lhess 13220 sarase F Y200 210
4-173-(1—1+1—1+---+ L )
o _ 3 5 7 2:12-(4-11-29+1) +1 1
2173-GL —
4.7-23-59-89
=1/137.035999111818
ENa, P PSR P, M PE, Vb TACL SIS, HFYE,, YICHY,
2 2 2
49.e? e & . €
2 3w 1613 04
(O’ (o) !
Oy 49— - =1/137.035999111818
13-29 1

112 -

11-19

3-97

23 27 39,40,41 50,5 63,65 97 97,98,9 * 113,115 140,142

11 NalZ 13 AI14 19 K20,21,22 2§/27,28 29CU34,36 42 MOSS 4?3TC54,55,56 49 In64,66 58 Ce82,84
163 16! 209> 1319 *
66 Dy97 63Tm100 83 B|126 97 BleO

244668 622 48-13

7-(6-127 +1) +

4.49.(22223°° )
~ 335577  6232-(10-31+1)+1 1
Q. 49-wallis = 13-29 1
112- 2.7-11
10-(30-17-1) +
300
=1/137.035999111818
iNay, 1AL, P #0Si, 506 3 Clias 25 i 0 2Ny 55 575840 31 Csa0 - 219D50 72
849(1_14_1_;4_4_21111) 1
oo = 3 5 -36-11+
102.47- 38
125
=1/137.035999111818
16'17’3808,9,10 fiNa,, fa7A|14 28'29'135914,15,16 58'60’61'62?;Ni30,32,33,34,36 63’2695(:us4,36 83’84’385Kr47,48,50
o0 88I00020 RUs; 54 55 56 58,60 o Al 52 113'141: NG, 66 122Te73 132’134'135‘136'137'1532 Bay, 76 76.79.80 81,62

209p;* 209 * 2413 ie
83B|126 84 I30125 125C 117
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Supplement 17: Some formulas of the speed of light

C, = 1. 1 _ 9 |28 @)y (112% - L + ! 3 )
%o \/0‘1—810‘2749 47,12 (27)q2 2:23 7-(2.11'19+1)_m
=137.035999074627

17y 7 1415 19 23 27 50,5 63,65 104 179 209;* 209 * 270 *
3 I‘|4 7 N7,8 9 FlO 11 Na12 13 AI14 2?3\/27,28 29CU34,36 46 Pd58 72 Hf107 83 BI126 84 P0125 107 Bh163

)
¢ =2 1 _ 9 (29 1o (1122—i+;)
e \/a1—81—WaIIisa2—49—WalIis 4-74[ 2 (z)m‘31+1 9-5 5-17-41+E
2 60
=137.035999074627

17p ; 1415 19 31 63,65 93 103 143,146 151,153 209n;:*  210p;*
3 LI4 7 N7,8 9 FlO 15 PlG 29cu34,36 41 Nb52 45 Rh58 60 Nd83,85 63 Eu88,90 83 BI126 85 BIlZS

)
6773
cau=i= ! 9 (24 (1122 - L, 1 7)
o \/a1—81—GLa2—49—GL 4-74| 2 (z)3611 4-13 9.7-11-13+—
47 18
=137.035999074627

17+ 19 23 27 35,37 63,65 94,98,100 120,124,125,12 151,153
3 LI4 9 I:10 11 Na12 13 AI14 17 C:I18,20 29cu34,36 42 M052,56,58 SgTe68,72,73,76 63 Eu88,90

Supplement 18: Other formulas of o,

2 2 2
, € e e
2 3 7 ¢ (2)3 (E)S (ﬂ)nn
o = 17 2" "20-23+1 1
e 17-19 1
112 5
12.(10-11-67 1)+ >
12
=1/137.035999111818
;LI4 20'21’125Ne10,11,12 ffNa12 35’]?77(:'18,20 39'40;191K20,21,22 40'42’43'44'46’;§Ca20’22’23'2426’28 50’2;\/27,28
ggzn37 egvngaSSAO 92’95’97‘98‘14?5M050,53,55,56,58 légsn(ﬂ 121’15?be70,72 16675H098 175’1;;5'—“104,105 zgjpo;.kZS
5.3.7.2244668 1304 29711 1
a = 335577 13852-4-173+1
2-42-Wallis
2-25-29-61—377
3-43
=1/137.035999111818
#5Clig 10Kz Va3 RDyg s 25T Csq e PMy, ‘54 POLs 115 CNizs g7 FYag0 271 Chieg s 175 Cley
1637(1_14_1_14_4_%) 1
v = 3'5 7 2.2.3.7°41
2-42-GL 1719 o 1
4.(2-23113-1)+ 20
59
=1/137.035999111818

50,5 84,86 105 113 118 141 4-49 188,363 284 ie 649 ie
23‘3\/27,28 36 l<r48,50 46 Pd59 49 In64 508n68 59 Pr82 78 Pt118 76 05112,113 113 Nh9419 118Ogl76
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2 Q2 2
, €& e e

25 8 9178 e

Q) (4-(4.97+1)) 1

761 112- L
2-6-13-(8-7-11-13+1)

61-e

Ay~

=1/137.035999111818

19 23 27 47TTi 5456 6LN; 8384 97 107,109 117 134,136-138

oFio 11Nay, 13AL, 5T ™o Feyg a0 25 Nisy 35Ky 45 1, MOg 37 Ao 65 50 SN 56 Ba7s,80-52
1455 ,,* 163 165 173 209pi*  209pa* 4TRL*  210ppR* 285~ 2173[ e

61PMey 65 DYo; 67 HOgs “70Ybios “s3Biis "3 POuss 67 BKisy 107 Bhigs 115CNi75 137 FYa00

244668 5670 8-(12-59+1)

4.61-2-——=—=== )
_ 335577 46712-10-(36-13-1)+1 1
Ay g1 wallis ~
7-67 1
112 - 19
2-97-(10-9-17+) - —
28
=1/137.035999111818
35'577 Clig 2 39"10’1491K20,21,22 58’60'61'62'263 Nis 52333436 sz,éag Krys.48 15163 SNgg 15379 Lag, 1;; Prs, 132 Pt ng Pofzs
8~61-(1—1+1—1+-~-+ 1 )
o _ 3 5 7 2-2-(16-3-31-1)+1 1
2-61-GL 7.67 1
112 - 37
4.3.5-(2-7-173+1) - ——
2-31
=1/137.035999111818

31 58,60,61,62,64 \ |3 69,71, 83,84 85,87 107,109 112 145 * 157
15 P16 28 N I30,32,33,34,36 SlGa38,4D 36 Kr47,48 37 Rb48,50 47 Ag 60,62 48 Cd64 61 I:)m84 64Gd93

*

165 173, 209 209 * 285 * 2173 ie 1431 ie
67 H098 70Yb103 83 BI126 84 P0125 1lzcnl73 137 Fy209 173Ch261

e2 e2 eZ
7-11-e?
Gy Gy (L
o = 17 2 3-7-100 1
= 16-37 1
112 e
5.(4-9-7-13:17-1) + —
16
=1/137.035999111818

19 23 27 32-34,36 35,37 45 64,66-68,70 74,76-78,80,82

9 FlO 11 Na’lZ 13 A|l4 16 S16—18,20 17 C:|18,20 21 SCZ4 30 Zn34,36—38,40 34 Se40,42—44,46,48

85,87 100 131 136,137,138 16 18 191,193 200 209> 209 *
37 Rb48,50 44 Ru56 54 Xe77 56 Ba80,81,82 6&83Tm100 72\N11() 7 Irll4,116 80 HngO 83 BI126 84 P0125

7.11.(zgﬂﬁ§§§... 6300 2’16‘(2‘9‘11—1))

a — 335577 6301 2-2-9-25-7+1 1
2-77-Wallis
4.37 1
112 - 5
2-15-17-29-31—6
=1/137.035999111818
'5Fo aNa, 5B *3 Clig 5 47'23“25,28 sMn,, 233 S1617.18.20 oot Nis) 32 .33.34.36 63'26ér)cua4,3e
64'66'67'68'37(? 2Ny 3637 38,40 69'3711(36‘38,40 3735 As,, 85'3877 RD,g 50 1821184'13?1\,\/108,110,112 o IN14116
7.11.(1_1+1_1+...+ 1 )
. 35 77 7T 210.(6-67-1)+1 1
2-77-GL ~
2-31 112 L
28-(10-28-(2-173+1)-1)
=1/137.035999111818
2 ENEg 111 s Ny 335 ™ 40 ZMs.57.40 59 Me7 10Y Phos o7 HOgg 0 Hioq 115 Clys “133 FY30 ' 133Choey
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5 eZ e2 eZ

gs Es 12.227 13.(10-42-1)

CUReY (7.(4.97+1)) 1
5.11.13 1

112- -
1012-8-9-7-13+1)+

93-e

=1/137.035999111818

a2—93 -

19 23 27 54,56-58 69,71, 93 97 157, 163 209 * 227 * 237 * 247 *
9 FlO 11 Na12 13 AI14 26 Fe28,30—32 3lGa38,40 41 Nb52 42 M055 64Gd93 66 Dy97 84 P0125 89 A0138 93 Np144 97 BleO

244668 8170 36-227

4.93.(252222° . ) L
o 335577  81712-519-43+1
2-93-Wallis
5.11.13 1
112- Z
45-(30-11-53+1)+—
13
~1/137.035999111818
1§F10 ffNa:lZ f;AIl4 54'5812567F628‘30,31 66?(?2”36,38 83§2Kr47,48 A?ZSMOSS 98'3?31-025,56 152;|74 zg??BiIZG ngPOIZS ZggACZ;S
go31-t+i -t 1 oy .
P 3 5 7 2:2:9:17"+1 =1/137.035999111818
5.1113 1

112 i
60-(30-11-23+1)+ o

19 23 27 28,29,30Q; 35,37 50,5 54,56-58 64,66,68 78,80 167,168
9 FlO 11 Na:lZ 13 A|l4 14 S|l4,15,16 17 CIlB,ZO 23V27,28 26 F628,30—32 30 Zn34‘36,38 34 Se44,46 68 Er99,100

2 2 2
2 € e e
0 2y 3 SETED
Uy 100= 1 2 2 (4244 ! —~1/137.035999111818
2.(2-11-19+1) o 1

) 3
3-47-(4-71F +1)+>
4
19 23 27 39,40,41 46-501: 83,84 93 107,109 112,113 145 * 36
9 FlO 11 Na:lZ 13 A|l4 19 K20,21‘22 23T|24—28 36 Kr47,48 41 NbSZ 47 Ag 60,62 48Cd64,65 61 Pm84 71\/\/109
188,189, 209 ;™ 209 * 276 * 285, * 284 ie 346 ie
76 03112,113 83 BIlZG 84 P0125 109 Mt167 112cn173 113 Nhl71 137 Fy209

244668 10338  2-10-11-47

2.109-(2222°2° )
. _ 335577 103392-3-(42-41+1)+1 1 _1/137.035099111818
2-109-Wallis 21119+1 19— 1 .
49-67-313
199F10 ffNa12 IZ;AIIA 39_14€;l}<20—22 46_32Ti24—28 Z?beSZ 107,11?79A960,62 113'1::'”64,66 1(??H098 zggBiIZB ZQL?POIZS f§76FyI2%9
A I A N e 1
Uy 10000= 68137+ + =1/137.035999111818
2.1119+1 112 1
49.97-151- >
13

Note: 8-137+1=18-61-1

;72Ti25 107Y1£?79Ag(50‘62 113‘1::'”64,65 1gfpm;4 150’165228[’ﬂ88,90 166:Dy97 3?1\N109 ZggBiIZG zngOIZS 13;-798k1*50 12596Mt1*67 2113773Fyl2%9
e? ¢? e?
3.47-e .
2y3 (3ys 22'(2‘11 —1) 23.(4211-1)
Q) Coiga ) 1
Oy 1= 19- =1/137.035999111818
4-(16-17-1) 1 1

18-17-(6-11-137-1)
19 23 46-507+ 35,37 36,38,40 39-41 50,5 69,71 107,109 163 346 ie
9 FlO 11 Na12 22T|24—28 17 CI18,20 18 Ar}lS,ZO,ZZ 19 KZO—ZZ 233\/27,28 31Ga38,40 47 Ag60,62 66 Dy93 137 FyZOQ

244668 15904 6-11-(2-11*-1)

3.47. (2522208 |
T (335577 15905 2.16.7.71+1 ) 1 —1/137.035999111818
2-141-Wallis 16-17 -1 1125,
5 _T1-0011:47+1) 1 N 1 N 1
2 107 7.43.(13-24-29+1) 125-(20-109-1)  8-23-113-(12.11-1)

23 27 63,65, 71, 98,9 * 107,109 136 142 175,176 209 * 223 * 471 ie
1 Na12 13 AI14 chu34.36 31Ga40 42-'—055,56 47 Ag60,62 56 Ba‘BO 60 Nd82 71 Lu104,105 84 P0125 87 Fr;l36 113 N 71
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1 11 1

2-347-1-=4=—=+--+ )
. _ 3 5 7 2-4-(10-11-23+1) +1 1
2-141-6L 1617 -1 11 4109-(2:3-47-1)
25-10"
=1/137.035999111818
ffNa'lZ 46_22-“24—28 32’3334?(5816,17,18,20 35’377CI18,20 ggMnSO BsggKrﬂ,AB 107’14?79A960,62 l?43\N109 ZgllgthIBY
27.7-e? et e ¢’
(g)3 (§)5 (12-(36-23—1)or(14-59+1))89.223

&y 100 ) 2 2.11%-41+1 1

12112 +1 11p_ 237113

25-10"

=1/137.035999111818

19 23 45 46501+ 50,5 55 59 78,80,82,83,84,86 8 105
9F10 11Na12 ZlSC24 2(2)T|24—28 23]‘\/27,28 25Mn30 270032 36 Kr42,44,46,47,48,50 3gY50 46 Pd59

112,113 136,137,138 141 151,153 208 189 223> 227 * 284 ie
4BCd64,65 56 Ba80,81,82 59 Pr82 63 Eu88,90 82 PtlZG 76C8113 87 Fr;I.SG 89 AC138 113N 71

4.27.7.(22 44868  2977036:(36-23-T)or(14.59+1),
_ 335577 19771 2.5.13-(12:19+1)+1 1

a . —
2-189-Wallis 12112 +1 112 -9,

2
~1/137.035999111818 5, =13 2981 9:2537.73
25-10 4.10
27gHS* 280

23 27 39-41 55 63,65 69,71 16! 180,181 *
11 Na’lZ 13 AI14 19 A|20—22 25 M n30 29 Cu34,36 31Ga38,40 ﬁngmo 73Ta'107,108 10 169 111 Rgleg

1 11 1

ST 7 582310310 L
- . . . +
Fr-1m-c 12-11° +1 16-(6-7-11°-1) 3-7-19-163
He s O 2a07
—~1/137.035999111818
1tNay 5V 0 MOy i RUsge0 e DYor T0¥Dios 34 POszs 105 DBigs 106 SGues 107 Bles 112z
5.41.60 ¢ & e
. € 2 3 3 5 79-157 5112.41
o = VG Goassd 1
s 8-197 11y 2-(411-(16-17-1) 1)
25.10"
—~1/137.035999111818
SFio 2Chy 5sMngy 5 Feg 5 INDy, 5B, MOg gRUss o INDy; 70 AUy, TRaL 1o FMigy
5.41.(22 44668 37208 10-61° )
. _ 335577 372092-4-(6-25-31+1)+1 1
2-205-all 2.197 4-3-5-37° +1
12-==
—1/137.035999111818
1351P16 555Mn30 69’3711Ga38,40 85’??77|:{b48,50 A?beSZ 107'14(1)79A960,62 145’146’1gzpm;4,85,86
AL+ e T ) 1
_ .8.-9.7. +
Foas-0L™ 197 3-41-(16-7-11+1) _23-83.197
He- 2-10% T
—1/137.035999111818

23 50,5 78,80,82,83,84,86 112 107,109 197 191,193 209> 209 *
11 Na’.LZ 2;\/27,28 36 Kr42,44,46,47,48,50 48Cd64 47 Ag 60,62 79 Au118 7 Irll4,116 83 BI126 84 I:)0125
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, 8 @? e?
13-17-e (3)3 (E)s (6-11'(2'7'17+1)_1)9-5-(7-100+1)
_ 1 2 4-(8-17-29-1) 1 ~
Ay 901~ 171001 3.7.139 =1/137.035999111818

112 -

4.10"

23 27 35,37 63,65, 79,81 99,100 138,140 168 16 1229 ie
11 Na12 13 AI14 17 CIlS,ZO 29 Cu34,36 35 B r‘44,46 44 Ru55,56 58CS8O,82 68 Er;lOO GZTmJ.OO 139 Ch209

4.13.17-(2£22222 )

a = 335577 473192-59-401+1 1 —~1/137.035999111818
2-221-Wallis 17 .100 —l 192 .103
112-= ==
25-10
l‘.?FlO f;Allll 35'ZI:.377C|18,20 39v40‘1491}<20,21,22 253C032 14?:Rh58 lf:Pd59 l;EianBZ 1g§Er;lOO 122Tm100 l;ngl(B fstcn;73
8-13-17~(1—1+1—£+~--+ 1 )
o _ 3 5 7 2:4.17-(2-13-17+1) +1 1
2-221-GL 17-100-1 7-23-(6-7-10+1)
112- -
25-10
=1/137.035999111818
f37AI14 35’]?77(:'18,20 50'2?5\/27,28 ZSSMn3O ngFeSO 76?28e42,46 9284'959637'984‘?3M050,52,53,54,55,56,58 lggErlOO 122Tm100
, &2 ¢e? e’
R i N N wv's 7 Jux g
Q" Cagior ) 1
Uy s T : =1/137.035999111818

112 -

7.29.(2°~1)+ %
14

23 27 28,29¢; 50,5. 54,56,58 63,65, 93 99,100 107,109 165 257 *
11 NalZ 13 AI14 14 SI14,15 2;\/27,28 26 Fe28,30,32 chu34,36 41 Nb52 44 Ru55,56 47 AgGO,BZ 67 HOQS 100 Fm157

2_
8.9.13.(23&f§§§...11556 2-(20-17 1))
a - 335577 115572.2-27-107+1 1
2-234-Wallis 7 . 257 l

12—
5.(12-47-(4-163+1) +1)

=1/137.035999111818 (Note: 4-163+1=16-109-1)

27 35,37, 83,84 107,109 168 179 18 257 * 270 * 276 * 671 ie
13 AI14 17 CI18,20 36 Kr47,48 47 Ag 60,62 68 Er;lOO 72 HflO? 743\N109 100 me 107 Bhl63 109 Mt167 169Ch257

16~9~13~(1—1+1—1+~-~+ 1 )
u _ 35 7 2.2.13-(4-71-1) +1 1
2-234-GL 7 . 257 112 B 1
5-112-(13-100—1)+Eor£
19 23
=1/137.035999111818
lQQFIO ffNale f;AIlzl 35'1377C|18,20 54Y56'57'25:33|:628,30,31,32 50'3131\/27,28 gg'lffRUSS,SG 112‘1:83Cd64,65 166:33Er100 122Tm100
175'1;:16?"“104,105 188’7l726705112,].].3 f(]sg':mfﬂ iZ;Nhélie].Q ?6791Ch£?37
3.79.¢? et e ¢’
(2)3 (§)5 (20'(24'43_1))11»23-163
_ 1’ 2 2:132.61+1 1
oy = =1/137.035999111818
e 2-(10-7-13+1) 11 163-(4:79+1)
2102

23 27 50,5: 79,81 97T~* 107,109 135 163 268 * 269 * 270 * 410 ie
11 Na12 13 AI14 2§/27,28 35 Br44,46 43TC54 47 AgGO,GZ 56 Ba‘79 66 Dy97 105 Db163 106 89163 107 Bhlﬁ3 163C 319

244668 61858 60-(24-43-1)
6-79-2==-==2 ) 1
o - 335577 61859 2.157-197+1
2237wl 10-7-13+1 110 _18-(8-(12-41-1)+1)

25.10"
=1/137.035999111818

27 55 54,56,57 73 93 9 * 157 208 197 257 * 400 ie 426 ie
13 AI14 25 Mn30 26 Fe28,30,31 3ZGe4l 41 Nb42 4ZTC56 64Gd93 82 PtlZG 79 Au118 100 Fm157 157Ch243 169Ch257
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111 1
12.79 (-t _tpy L
=3%s ) 1

7 2-20-11-179+1
a =1/137.035999111818
270 = 10-7-13+1or 48-19-1 119 361137

1 012

23 27 28,29,30Q; 39-41 46-507; 63,65 79,81 83,84 86,88
11 Na12 13 AI 14 SI14,15,16 19 K20—22 2(2)T|24—28 CU34 36 Br44 46 Kr.47 48 Sr48 50 3ZY

99,100 112,113 134,135-137,138 145 179 209 209 226 346
44 Ru55,56 48Cd64,65 56 Ba78 79-81,82 61 Pm84 72 Hf107 83 BI126 84 P0125 Ra138 137 209

Supplement 19: Relationships between Ramanujan-Sato series for 1/x and nuclides

!
Ramanujan Series (1914): 1 z (4k)! (110?+2?k390k)
T lis (k!)*396

(9-11)2sin%
$ ()10+2:19:29+2:5.7:13.29-K)
pard (kD*(4-9-11)%*
;Li4 fBes 10'151856 12’163C6‘7 14'175N7’8 16'17'18808’9‘10 1§F10 20 2122N6101112 11Na12 24,25 26M9121314
AL, PP0Si, 606 5P "1 Chsae 1AL, T 10Kag o0 2r5Cs S Thag 10 T 26 Feaga0 5

59 58,60,61, 64 63,65 64,66,68,70 75 79,81 78,80,82-84
COSZ N |30 32,33,36 Cu34 36 Zn34 36,38,40 33 As42 35 Br44 46 Kr42 44,46-48

103 102,104,105,106,108,110
52,54,55,56,57,58,60 45 Rh Pd

130,132,134,135,136,137,138 Ba

Ramanujan-Sato-Chen Series: 27 =

84,86,87,88
Sr46 48,49,50

122,124,126,128,130-|-e

96,98,99,100,101,102,104 R u
56,58,59,60,62,64

136,138,140,142(:e

138, 139 L
70,72,74,76,78 74,76,78,79,80,81,82 a81 82 78,80,82,84

15 161,162,163 165 167 171,174,176 175,176 174,176,177,180
(SZTb94 Dy95 96,97 H 098 Er YblOl 104,106 LulO4 105 Hf102 104,105,108
196,198,200,201 202 7-29,20 209 209 223 226 3711
Hg116 118,120,121 TIlZl 5TI122 124 83 B|126 I30125 Fr136 Ra138 Pa140

36-7 268 285 302 2163, ie 330 ie 2173 ie 3121 ie 368 ie
99 ESlSS 105 Db163 112 Cnl73 121C 128C 98 130Ch200 137Ch209 143Ch220 145Ch223

Supplement 20: Rewriting of Einstain’s E=mc?

Einstein Formula: E=mc?> Maxwell Formula: ¢c =

1 1 1 2 1
In atomic units, ¢, -
\/ Hojau€ojau \/ Hojau \/ o a, o,
A7

m

. 2

So:E,, =m,c, =—3,0rkE, =
o, o,

w = Ea i@,

Supplement 21: Other formulas of the fine-structure constant

67 1
Q13 wallis =
PPN L L PYPE S S
335577 1392.-3-23+1 9.25 103_(24.37_1)_'_g

=1/137.035999037435
24,25,26 27 50,5 54,56 55 67 103 117,119,120
12MO11314 13Aks 2;\/27 2 26" €p30 25MN3g 3ZN3; 4R 50 9Ms7,60,70
126,12 138 165 16 173 185,187
nge74,7e 5B, & HOg "GoTMyg 7oYby 75 R€110112
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B 67 1
ase = 1 1 1 1 1 1

8-13-1-=+=—=+--+ ) 112+ -
=1/137.035999037435
20’21‘125 Ne10,11,12 ffNaiz 12;AI14 39'401149le0,21,22 40’42144'46’ggcazo,zz,m,26,28 54'56125(2 Fe28,30,31

69,71 84,88 99,100,104 126,12 165 174 226 *
3IGa38,40 38 Sr46,50 44 Ru55,56,60 SgTe74,76 67 H098 70Yb104 88 Ra138

2 2 2
7.2 8 & €
25 3w A9
NGOG .
ay ., = =1/137.035999111819
6-9 1
12— 5
1611+
8:5.7-71

10,11 19 23 48,49+ 69,71 84,86 89 96,97,98 97,98,9 *
5 BS,G 9 FlO 11 NalZ ZZTIZG,27 SlGa38,4O 36 Kr-48,50 39Y50 42 M054,55,56 42TC54,55,56
110,111,112,113,114 113,115 121,123 151,153 163 175,176
48Cd62,63,64,65,66 49 In64,66 51 Sb70,72 63 Eu88,90 66 Dy97 71 Lu104,105
226 * 227 * 247 * 471 ie
88 Ra138 89 AC138 97 BleO 113 N 71

14.(23&i§§§...144 2:73

o - 335577 1452.2.36+1 L
2-7-Wallis 27 1 1

112 - +
2513 59.(36.11.13-1) -

3
23
=1/137.035999111818

23 27 28,29,30¢Q; 46,47,48,49,507: 50,5 55 63,65, 84
11Na12 13A|14 14S|l4,15,16 22T|24,25,26,27,28 2]3\/27,28 ZSMnSO 29cu34,36 36 Kr48

106,108,110,111,112,113,114,116 113,115 115,116,117,119,120,122 12
48Cd58,60,62,63,64,65,66,68 49 In64,66 50 Sr]65,66,67,69,70,72 52T673
169 180,181
69Tm100 73Ta107,108
111 1
28-(1-Z4+=—-S4 4+ ) 1
a - 3 5 7 2:4-23+1
2-7-GL
27 1 1
112 - 36.7 + 9
"1 40-36-47+—
31
=1/137.035999111818
36,38,40 40,42,43,44.46,48 50,5 52,54 58,60,62,64 \ |+ 69,71
18 Ar18,20,22 20ca20,22,23,24,26,28 233\/27,28 24cr28,30 28 NI30,32,34,36 SlGaSS,AO
82,83,84 90,92,94 92,94,96,98 102,106,108 107,108 144
36 Kr46,47,48 40 Zr50,52,54 42 M050,52,54,56 46 Pd56,60,62 47 A960,62 60 Nd84

Supplement 22: The fine-structure constant 13 billion years ago

In a recent paper'?, Wilczynska and Webb et al reported measurements of the
fine-structure constant in the location of the universe 13 billion light years away, the
results indicated that there would be deviation from the terrestrial value, i.e.,
Aalo=(0-00)/0=(2.18 +7.27) X 107 in this direction or location at the age of the

univers of 0.8 billion years old.
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According to our theories about the fine-structure constant, the formulas of it are
related to nuclides, and the universe should have different nuclide contents and
distribution in different ages or even in different directions of the universe which
should result in a little different values of the fine-structure constant, so this deviation
could be explained to be reasonable. We here try to give some different hypothetical
formulas and values of the fine-structure constant in reference to Webb’s results as
follows.

Aa =(a, —a,)l oy =(-2.18+7.27)x107°

o, ~(1-2.18x10°)x — - ~1/137.03899
137.035999
7.e2 e2 ez ez
2 3w 49
&y &y
P 1 _1/137.04205
54 112
244668 144 2.73
14.252222° e
o 2335577 '1452.2:36+1 1 _y 1157 03076
27 112
28.(1_1_;_1_1_{_..._{_#) 1
&y 7= 35 7 2:423+1 - _1/13704084
27 112

Supplement 23: The most possible elements to be synthesized after the 118™ element

Up to now human beings have already discovered and synthesized 118 elements
which fully fill 7 periods in Periodic Table of Elements. In this paper, we predicted
the 119-170™ elements, and called the 113-170™ elements were ideal extended
elements which implied some of them could be synthesized and many of them
shouldn’t. Some questions at present are whether people could synthesize new
elements to open the 8" period in Periodic Table of Elements, what would be the next
element to be synthesized after the 118" element and so on. As 126, 128 and 137 are
special numbers according to our theories, we here predict the following ideal
extended elements could be relatively easier to be synthesized in future.

126CNigs 126CMigy T2Chige *** 727 Cligy 105 125Chice
35 Y208 137 FY200 138 T 10

Among them 1,6Chygg should be the easiest to be synthesized. So, we predict one

of these ideal extended elements (most likely 126Chiss) would open the 8" period in

Periodic Table of Elements.
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Supplement 24: Relationships between Chudnovsky algorithm for 1/z and nuclides

. 1 =, (-1)* (6k)!(13591409 + 545140134k)
Chudnovsky algorithm (1987): - _12;; (30 1(1)°640320"
Chudnovsky-Chen algorithm:
B 1
- Bi (-1)*(6k)!(-1+2-3-5-7-61-(4-5-53+1)+2-9-7-11-19-127 -163-k)
— (3k)!(k1)*(64-3-5.-23.29)%*+¥2
B 1
- Gi (-D*(6k)!(-1+2-3-5-7-61-(2-9-59-1)+2-9-7-11.19-127-163-Kk)
o (3k)!(k1)*(64-3-5-23.29)%*+¥?
23 24,25,26

Trs 9 10,11 12,13 14,15 16,17,18 19 20,21,22
3 LI4 4 Be5 5 BS,G 6C6,7 7 N7,8 808,9,10 9 FlO 10 NelO,ll,lZ 11 Na12 12 Mg12,13,14

27 28,29,30¢Q; 31 32,33,34,36 35,37 36,39,40 39,40,41
13 AIl4 14 SI14,15,16 15 P16 16 S16,17,18,20 17 C|l8,20 18 Ar18,20,22 19 K20,21,22

2

40,42-44,46,48 45 46,47,48,49,50 50,5 50,52,53,54 55
20 Ca20,22—24,26,28 218C24 22 I24,25,26,27,28 23]‘\/27,28 24cr26,28,29,30 25 Mn30
54,56,57,58 59 58,60,61,62,64 \ I3 63,65 64,66,67,68,70 69,71
26 Fe28,30,31,32 27 CO32 28 N |30,32,33,34,36 29 Cu34,36 30 Zn34,36,37,38,40 31Ga38,40

70,72,73,74,76 74,76,77,78,80,82 78,80,82,83,84,86
32 Ge 34 Se 36 K

75 79,81
38,40,41,42,44 33 As42 40,42,43,44,46,48 35 Br44,46 r42,44,46,47,48,50

85,87 84,86,87,88 90,91,92,94,96 92,94,95,96,97,98,100 97,98,9 *
37 Rb48,50 38 Sr46,48,49,50 40 zr50,51,52,54,56 42 M050,52,53,54,55,56,58 42TCS4,55,56

96,98,99,100,101,102,104 102,104,105,106,108,110 107,109
wRU wPd

113,115
56,58,59,60,62,64 47 A960,62 49 In

103
52,54,55,56,57,58,60 45 Rh58
112,114-120,122,124

ooN

64,66

106,108,110-114,116 121123 126,12 127 133
48Cd58,60,62—66,68 62,64-70,72,74 51 In70,72 SgTe74,76 53 |74 55CS78

129-132,134,136 136,137,138 138,139 138,140 141 529 * 157,160

54 Xe75—78,80,82 56 Ba80,81,82 57 La81,82 580e80,82 59 Pr82 61 Pm84 64Gd93,96

161,162,163,164 16 171,173,174,176 175,176 177,178 183,184,18
66 Dy95,96,97,98 6E93Tm100 70Yb101,103,104,106 71 Lu104,105 72 Hf105,106 7?1\/\/109,110,112
188,190,1920 196,198,200-202 204,208
76

191,192 197
77 Ir114,116 79 Au118 80 Hgll6,118,120—122 82 Pt122,126

185,187
75 RellO,llZ

209,210y ;™ 208,209,210
83 B|126,127 84 P

s'112,114,116

0;24,125,126 207*209,210,28151At;227124’125’126 28273|:r1’2;6 ZggRaIBS B'SZTh;‘Z 7‘9::.’f’|:>a1*40
Vs Pliso 95 AMis o CMisy a7 BKisy 55 ESisa 100 FMusy 105 DM ™15 S91cs 165 107 Bl
1008571 120Ny NN s 1 Flizs sMC S5 LV 11778177 18017 122CMiey 126 Clige
e Cliyssaa0 12O 135 Cloze ™ia6.37.056 Y08, 200,220 139 C oo 154 P 157 Clga 15 Clisao
According to our theories, the formulas of the fine-structure constant are related
to nuclides. As some formulas and values of 2x are incorporated in formulas of the
fine-structure constant, they would be related to nuclides directly. In Supplement 19,
24 and 28, we gave two examples of Ramanujan-Sato series for 1/z which are related
to nuclides. In 2012, G. Almkvist and J. Guillera®® stated that they used the theory of
Calabi-Yau differential equations to obtain all the parameters of Ramanujan-Sato-like
series for 1/n and along with a conjecture to find new examples of series of
non-hypergeometric type. So, we here guess that Calabi-Yau differential equations

would be somewhat related to the formulas of the fine-structure constant and nuclides.
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Supplement 25: Other formulas of a;

e?  e? e?
157 -e? ...
(E)B (§)5 ( 6521 )81~7~23
o = 1” "2° 85163 1
2-157 1771 1
11

P
8-27-7-13-127
=1/137.035999111818

Ty 9 10,11 12,13 14,15 19 20,21,22 23 24,25,26 27
3 LI4 4 Be5 5 BS,G 606,7 7 N7,8 9 FlO 10 Ne10,11,12 11 Na’lZ 12 Mg12,13,14 13 AI14

28,29,30Q; 31 32,33,34,36 35,37 36,38,40 39,40,41
14 SI14,15,16 15 I:?LG 16 S16,17,18,20 17 C|18,19 18 Ar18,20,22 19 Kr20,21,22

40,42,43,44,46,48 45 50,5
2oca20,22,23,24,26,28 218C24 24,25,26,27,28 2]3\/27,28

58,60,61,62,64 \ 13 63,65 64,66,67,68,70
28 NI30,32,33,34,36 290u34,36 30 Zn

46,47,48,49 50+ 50,52,53,54
ZgTI 24C

r.26,28,29,30

54,56,57,58 59
26 Fe28,30,31,32 27 COSZ

69,71 69,72,74 75 74,76,77,78,80,82 79,81
31Ga38,40 32 Ge38,40,42 33 AS42 34 Se40,42,43,44,46,48 35 Br44,46

89 90,91,92,94,96 92,94,96,97,98,100 100 104 113,115
39Y50 40 Zr50,51,52,54,56 42 M050,52,54,55,56,58 44 RUSG 46 Pd58 49 In64,66

120,123,126,128,13
)

34,36,37,38,40

78,82,84
36 Kr42,46,48

121,123 112,114-120,122 127 132,134,136
2 In N I

70,72 e68,7l,74,76,78 53774 54 Xe78,80,82

136,137,138 151,153 157 161,163 168,170 16 175,176
56 Ba80,81,82 63 Eu88,90 64Gd93 66 Dy95,97 68 ErlOO,lOZ engloo 71 LulO4,105
176,177,180 195 199,200 203,20! 208 209 * 208,209,210 *

72 Hf Ptll? 80 HgllQ,lZO 851TI122,124 82 Pt126 83 BIlZG 84 P0124,125,126

104,105,108 78
257 * 263,265 * 268 * 269,271 * 270 *  4.71,286 ie
Fm Rf DhlGB 106 S9163,165 107 BhlGS 113 N 71173

258 * 257 *
100 157 101Md157 102 N0157 104 7 *7159,161 105

326 ie 344,346,348 ie 400, ie 406 ie 410 ie 6-71, ie

C Fy208,209,210 157Ch3-81 161Ch245 lGSC 319 1690h257

314C ie 318—3200 ie
126 88 127 91-193 129 97 136,137,138

4.157.(23&ﬂ§§§...19560 19562 )
335577 195612-3-4.5.163+1 1

Q157 wallis — 17.71 o 1
8.9-11.37-(4-3-11-1)

62,64-70,72

=1/137.035999111818

ffNa‘J.Z 35f77c;|18,19 64'66’67'68’??(?Z|’134,36,37,38,40 85?77Rb48,50 11(1)1?Ru56 142_146'148’1658 Nd82—86,88,90 l(?g Dy97

8-157-(1—£+£—1+---+ 1 )

" _ 3' 5 7 2.411-(4-71-1) +1
2-157-GL 17 . 71

1
7-17-(8-71+1)
410"

112 -
=1/137.035999111818

100 118,119,120 168,170 199 6-37 * 2113 * 471 ie 298 ie 843 ie
44 Ru56 50 Sr]68,69,70 68 ErlOO,lOZ 80 Hg119 86 Rn136 88 Ra138 113 N 71 119 Chl79 136 Fy208

Supplement 26: Other formulas of o

& 1= 3125 1 =1/137.035999037435

2 2 2

73.02 g g 500e1 112+ 1 3
2y %y (Ve 2.7-(2100-1) + >
(1) (2) (6-83) 67

7y 1213 14,15 27 28,29,30¢Q; 45 55 54,56 67 75 73,74
3 I‘|4 6 C6,7 7 N7,8 13 A|l4 14 SI14,15,16 21 SC24 25 Mn30 26 Fe28,30 30 Zn37 33 AS42 32 Ge4l,42
92,97,98,100
42 Mo a107,108
24-13,314C ie

* 210,211 p 4* 257 *
0124,125,126 85 At125,126 100 Fm157 125,126 87,188

913,120,124 122,125,126,13f 166,168 180,181
50 Sn S(Z)Te 68 E 73T

100 165
50,55,56,58 44 Ru56 67,70,74 70,73,74,78 67 H098 r-98,100

208,209,210 oy * 208,209,210
53 Bl 2 P

185,187
75 Re 125,126,127

110,112
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3 B 3-125 1
1-73-Wallis 244668 1494 8.11-17 1

4.73.2£22222 )112+ :
4:9:(8:5:7-11-1)-

=1/137.035999037435
19 23 35,37 36,38,40 46,47,48,49,501 75 78,80 79,81
oAl 17Nay, 7Clig o 18 Alig 20,22 2(2)T|24,25,26,27,28 33ASs 358445 35 Blag e
83,84 166,168 100 136,137,138 166,168 185,187 2413314~ i
36 Klras — es o Rug, 56 BAg0e1s2 68 =log 100 75 R€110112 125126 g7 188

8,100 44
. _ 3.125 1
1-73-Wallis —
8-73-( —1+1—£+~--+ ! ) 112+ L 59

—1/137.035999037435

35Yi377(:|18,20 63'26;(:[].3’4,36 79§;Br44,46 115’118‘119'120'1;58n66,68,69,70,72 lsg Ba80 145‘12? Pm;4,85 1:(? Hgﬁg 28273Ra:36
2.7.73 1

. € € ¢’ 112 + 1

2335 71828 ga 32.13.(2-13-23+1)— &
Q" G lus2911) 5

Q199 =

199-e

=1/137.035999037435
5L, 14'175N7,8 1AL, 5P 50'2;\/27,28 5456’256?':628,30,32 27C0s, 63'§§CU34,36 69’37llGa38,4o 5 Gey

91,92,94,96 155,156,157,160 180,181- 199 223
wl 0, Gd 73l

93 12 ie *
Foys2sass a1 NDs oTes 91,92,93,96 Buo7108 80 0110 ‘87 R4z
2-7-73 1

@199 Wallis — 2.
4.199.(23ﬂﬂ§§§...6276 2-43-73 )112+ 1

335577 62772-6-523+1 11_17_(16,3_43_1)_;1

=1/137.035999037435
23 32,33,34,36 35,37 84 98,99 % 185187 312 pie 8431229, jie
1 Nag, 16916171820 17 Chs20 38 Klig AZTCSS,SB 75 Re110.112 126 CMigz 136138 FY 208,210

I 2.7.73 1
1-199-GL —

8199 (1- -1 1, L 04 ! :

8 5 211-19-(60-11+1) +

B
7 2:4.27-37+1

=1/137.035999037435

19 23 39,40,41 46,49,50 ¢ 59 85,87 209p;* 209 * 346 ie
9 FlO 11 NalZ 19 K20,21,22 2(2)T|24,27,28 27 COSZ 37 Rb48,50 83 BIlZG 84 P0125 137 Fy209

Supplement 27: The analogies between graph of the approximate formulas of the
fine-structure constant and graph of the stability of nuclides

The stability of nuclides (Fig. 14) determines the abundance of elements in the
universe (Fig. 15). For example, *°Fe is the most stable nuclide, so the abundance of
Fe in the universe is relatively high (called Fe peak) because massive stars create it;
*He is a much stable nuclide, so He is the second rich element in the universe because
the Big Bang and stars create it.
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Fig. 14. Graph of stability of nuclides
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Fig. 15. Graph of abundance of elements in the universe

We noticed that there are morphological analogies between graph of approximate

formulas of the fine-structure constant (Fig. 7 and Fig. 8) and graph of the stability of

nuclides (Fig. 14). So we suppose that there would be corresponding relationships

between the formulas of the fine-structure constant and elements (Table 9).

The corresponding relationships described in table 9 are approximate rather than

accurate. Among them, a;-7 to 2He and o;-13 to ;He should be the most important. a2,

t0 6C, ap-29 t0 6C, a1-170 10 26Fe and a-253 to 26Fe are also special. Essentially, these

formulas of o and the corresponding elements (;He and »sFe) are special respectively.
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Table 9. The corresponding relationships between the formulas of a and elements

o1 n k Elements o n k Elements
1.7 36 112 .He 0213 100 278 .He
01-22 113 782 6C 0p-29 223 655 6C
01-29 149 321 /N 0236 277 190 /N
01-35 185 236 /N 02-45 346 1079 /N
01-43 221 200 8O 0p-61 469 1556 8O
01.50 257 181 1oNe 0p-77 592 2100 1oNe
01-59 303 2645 Mg 0293 715 2723 Mg
01-73 375 498 14Si 02109 838 3446
01-81 416 1605 14Si 02125 961 4293 14Si
01-96 493 5806 165 o141 1084 5301
01103 529 1310 18Ar o157 1207 6520 165
01-133 683 12389 2Ca ap173 1330 8023 18Ar
011-140 719 1923 2Ti o189 1453 9923
01-155 796 3988 24Cr app05 1576 12402 2Ca
01-170 873 34450 xFe oppp1 1699 15772 2Ti
01199 1022 2092 2N app37 1822 20619 24Cr
01207 1063 opps3 1945 28186 xFe
01-229 1176 8398 2N ap260 2068 41654 2Ni

Supplement 28: Relationships between Ramanujan series for 1/x (1914) and nuclides
1 li (-1)"(4n)!(21460n +1123) i (-1)"(4n)!(-1+2-3-11-17+4-5-29-37-n)
e - 4= (n !)44412n+1210n+1 - = (n!)4(32 '72)2n+1210n+1
e 8
= (-1)"(4n)!(-1+2-3-11-17 +4-5-29-37n)
Z (n |)4 210n+1 (32 . 72)2n+1
n=0 -
1 i (-1)"(4n)!(21460n+1123) 1 i (-)"(4n)!(-1+6-11-17 +20-29-37n)
3528 & (n1)*4*"gg2" 42.84 = (n)*4*"(2.32.7%)*"
o (84)°
i (-D)"(4n)!(-1+2-3-11-17 +4-5-29-37n)
— (n!)444n(2'32 ‘72)2n
aLiy 4Bes ™ By 5 Co, ™ IN 57505 15 '9Fip " ToNewg 1y 17 NBy, Sl 1506”1 Chig 20 2rSC
40‘42‘44‘;§C320'22'24'28 46'48722Ti24,26—28 58160762'§gNi30,32—34,36 63'26:CU34,36 ;§As42 74Y76778180’35,3438640,42—44,46,48

78,80,84,86
36 K

L
7

84,86,87,88 90,91,94,96 92,96,97,98,100
59 w0Z 2MO

85,87 98,9 *
I’42,44,48,50 37 Rb48,50 I’46,48.49,50 Ir50,52|.,54,56 50,54,55,56,58 42TC55,56

96,98,99,100,102,104 103 106,108,110,111,112,114,116
44 Ru52.54,55,56,58,60 45 Rh58 48Cd

124,126,128,131,132.134,136
54 Xe

113,115 121,123
58,60,62,63,64,66,68 49 In64,66 Sle70,72

130,132,135,136,137,138 136,138,140,142
56 B 58 Ce

a74,76,79,80,81,82
162,164,166,167,168,170 E
68

133,
70,72,74,77,78,80,82 SSCS78

144,145,148,150 145 * 151,153 156,160,162,164
60 Nd84,85,88,90 61 Pm84 63 Eu88,90 66 Dy90,94,96,98

168,170,171,172,174,176 180,182,184,18
70Yb9 7?1\/\/106,108,110,112

78,80,82,84

r.94,96,98,99,100,102

174,176,177,180 185,187
8,100,101,102,104,106 72 Hf 75 Re110 112

191,193 |
7

102,104,105,108
196,198,199,200,201,204 7-29,20 207,208
r114,116 80 HgllG,llS,llQ,lZO 121124 851T|122 124 82 Pt125,126

* 6-37 * 243 * 308 ie 312 ie 357,368 ie 2217 ie
O125,126 88 Ra138 95 Aml48 123C 85 125C 87 145Ch6-37,223 148Ch226

187,188,189,192
76 05111,112,113,116

209p:* 209,210 * 210,211

83 B|126 84 P0125,126 85 P
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1 1S (-D)"(4n)1(260n+23) 1 & (-1)"(4n)!(-1+8-3+4-5.13n)
Z‘i; (NN)*4%" 187" _8-92; (NN*4* . (2.9)7"
__ (43
= (~1)"(4n)!(~1+8-3+4-5.13-n)
nzz(; (n!)444n . (29)2n
;HeZ ;LI4 A?Bes 10’1;85,6 12’15C6,7 16':1-7']?08,9,10 199|:10 20'21’1202Ne10,11,12 24’25’2L226|\/|912,13,14

27 35,37 36,38,40 40,44,46,48 50,52,44,54 54,56,58
13 AI14 17 CIlB,ZO 18 Ar18,20,22 20ca20,24,26,28 24cr26,28,30 26 Fe28,30,32

90,92,94,96 108,110,112,113, 113,115
40 Z 48 Cd 49 In

r50,52,54,56 64,66

59 63,65 64,66,70
27 C032 29CUS4,36 302n34,36,40 60,62,64,65

120,124,126,128,13 144,150 154,156,160 200 237 * 330, ie 366 ie
52T668,72,74,76,78 60 Nd84,90 64Gd90,92,96 80 HngO 93 Np144 130Ch200 144Ch222

Supplement 29: Other formulas of a; with Nilakantha formula for n

4 4 4 4
— + — +...
2-:3-4 4.5.6 6-7-8 8:9-10

Nilakantha (1444-1544) formula for z: 7 =3+

Nilakantha-Chen formula for 27:

1 1 1 1
- 6+1(1+1/2)(1+1) T202+1/2)2+1)  33+1/2)(3+1) A@+1/2)@d+1)
B © (_1)n+l
=8+ 0D

k (_1)n+l

(e =0+ e D)

36 1

A7 = =1/137.035999037435
Y 1¢ 25 NP 1

2.5.(3.7)2_£

7-17
14'175N7,8 13F10 28’29’131?Si14,15,16 35’]?77CI18,20 ;JS.SCZ4 58‘60’26;1Ni30,32,36 f?gKr;lB 4?28M056 112’1:83Cd64,65
11311i-§|n64,66 18811786908112,113 1?;?(:”;73 2841]%ng i$1,173
e = —— 3 : ! : —=1/137.035999037435
2-11-(27) e 4 112 + —

349 5.19.02.122-1)- 2"
43

39,40,41 497 86,87,88 98,9 * 113,115 147 * 186-190 284 *
19 K20,21,22 22T|27 38 Sr-48,49,50 42TC55,56 49 In64,66 61 Pm86 76 OSllO—ll4 113 Nhl7l

3 ~ 149 :
1-29-NC 29~(27T)Nc—5 112+ L - 1
3'17'(4.3.23+1)—21

iiNa,,
=1/137.035999037435

116,118,119 121,123
508n66,68,69 518b70,72

136,137,138 145 * 149 168,170 16 223 ,* 226 * 344,346,12-29 ie
Ba80,81,82 61 Pm84 62 Sm87 68 ErlOO,lOZ GngmO 87 Frl36 88 Ra138 136,137,138 Fy208,209,210

56
3-101 1

59-(27) e n 112+i_ 1
2° 4.27-11-(32-3-5-1)

16-18, 32-34,36 4975 59 96,98-102,104 102,104-106,108,110 177
808—10 16 s16—18,20 22T|27 27 C032 44 Ru52,54—58,60 46 Pd56,58—60,62,64 72 HflOS

23 50,5. 55 63,65 69,71 99,100,102
11 Na12 2;\/27,28 25 Mn30 29CU34,36 31Ga38,40 44 Ru55,56,58

=1/137.035999037435

Oy 59 N =
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Oy s e = 537 1 =1/137.035999037435
4-9-(27)\cs 112+i_ 1 1

J’_i
25 2.7.71 C
C=413-(16-5-17-37+1) ~ 7-11.17-(2-27-37 +1) ~ 2-193-(4-3-5-113 1)

9 10,11 14,15 19 27 28,29,30Q; 47,491 55 54,56,57,58
4 BeS 5 BB,G 7 N7,8 9 FlO 13 AI14 14 S|14,15,16 22T|25,27 25 Mn30 26 FeZB,30,Sl,32

69gllGa38,40 79Y??SlBr44,46 78180'83‘84'??66Kr42,44,47,48,50 85YZE>377Rt‘)48,50 112'114_1201122115261Sn(52,64—70,72,74
10711279Ag€30,62 11311::'“64,66 12:LY:L522f8b70,72 120’122_1261128‘122 e68,70—74,76,78 170'172'174'1;((3)Yb100,102,104,106
175’1;1?"[“'104,105 174’176’1783H.':102,104,108 185‘132 RellO,llZ 187'178(?Sblll—113 191’17973“114,116 zégAtIZS
4‘71’]????N il;1,173 297']?]?980 il;8,179 306?23(: i33/185 3187]?22;)(: i‘:'631—193

2
e = 2 L =1/137.035999037435

9% (27)yco 1104 L _ 1
6-59 4-17-(42-(16-47-1)+1)
fBeS f;AIl4 32734'1?66SZI.G—18,20 Ssvf;CIlB,ZO 54’56'57’2568Fe28,30,31,32 2579C032 76gfse42,44 78’83§2Kr42,47,48
IA?GSPdSQ 107'14?79'Ag60,62 15]-(t)3sr-]68 1;191 Pr82 l(?88Er2|.00 174'176'17711783H.':102,104,105,108 1?§Pt118 i?LA;TSIeW
17-29 1
32-3-(27) o ss 1124 1 B 37-(6-173+1)
8-7-17+1 25-10"

16,17 35,37 63,65 85,87 136-138 223 * 285 * 346 ie 1431 ie
808,9 17CI18,20 29cu34,36 37 Rb48,50 56 Ba80—82 87 Fr136 112cn173 137 Fy209 173Ch261

=1/137.035999037435

Qg5 ne =

2
A 103-Ne = 23 1 ! 1 =1/137.035999037435
103-(27) e s 112+ - 49
49.11.-71- —
52
14'175 N;g 1213 Na,, 1351 Ps izTiﬂ 69'3?11(;"3138,40 14?53 Rhyg 113'14195 INg4 66 121'15?be70,72 122’123’1?3(?670,71,78
lg Pm;e 168'173'174'152Yb98,103,104,106 175'17716 L U104 105 191'1?73 114116 12(??3 Lrl;Q
@ 433-NC = 4:919-1 1 >—— =1/137.035999037435
7-19-(27) \c 10 112+ 1 (84)°-11
25-101 10"
oFio 1Nay, K010 e Mgy e KEg sy 5 STisso *asRUssgesr 70YDio1 s POps
Ay a0-nC = 4-9-20-1 ! =1/137.035999037435
7-20-(27) o 112 + 1 B 1
30-37-1 120-(6-11-283+1)
20_12§Ne10—12 40'42'44'24(&)3(33-20,22,24,28 64'66'67'3?(?65334,36,37,40 8513877Rb48,50 116'120'15(;18”66,70,74 zggHglzo fggc igo
Q55 N = 4199 1 ! 1 =1/137.035999037435
5-31(27) e 1 112 +

16-43 32-47-(8-7-17+1)
5P “16Si61s  10%s40  2CCmas | 34 SCuasas 41 Css a1 AUsocr soHTig s R
P — L 1 i =1/137.035999037435
170- (27) -2 112 + 5

2.27.11-47— >
35

35,37 471 79,81 83 97 97-9 * 107,109 163 17 210 A4*
17CI18,20 22T|25 SSBr44,46 36 Kr47 42 M055 42TC54—56 47 AgGO,GZ 66 Dy97 7ng100 85 At125

72



2-7-73 1

i = 155 (20} - —1/137.035999037435
v Lz 2711
29.(4-73-1) - "
32.13
f;AIlll 287]?28il4—16 54156’25§Fe28,30,32 2579C032 6312695CU34,36 37236e41 légTe73 lso,lgéTa107,108 189§HgllQ
iy = 294 1 —1/137.035999037435
9-23-(27) yoso 119+ 1

8.3.(8:3-7-31+1) +
46

23 46,507 50,5 52 59 69 79,81 102,105,108,110
11 Na12 23T|24,28 231\/27,28 24cr28 27 C032 31Ga38 35 Br44,46 46 Pd56,59,62,64

Supplement 30: Other formulas of a, with Nilakantha series for

o _13:-Qa)s 1
2-13-NC =
00 g 1, 1 .
4.9 2.9.89-1 3-173-(16-17-23+1)

=1/137.035999111818
2Bey R, LAl 35'1377(:|18,zo 363&ng"18,20,22 5023]’\/27,28 82Y84§§Kr46,48,50 A 115’118’15135n65,68,69
1:: Elgo 123Tm100 1;3Yb103 1775 Hf .06 2;; AC;ss ffzscn;a ffg Nh;, 12fs8 Mc,7 iggf;‘?f;sg Fylzeos,zog,zlo
e = s L —1/137.035099111818

223 qqp 1 L

* 8
3:29 g.3.5.197+ %
15

14,15 28,29,30Q; 31 39,40,41 63,65 84,86,87,88 223 * 368 ie
7 N7,8 14 SI14,15,16 15 I:?LG 19 K20,21,22 29cu34,36 38 Sr46,48,49,50 87 Frl36 145Ch223

., _ 36 (27)nes 1
T 122341 g, 1 L 1
17 21179 25.17-(2-25-11-17 -1)
~1/137.035999111818
ffNa'lZ 24’25’f§Mng,l3,l4 3E)’f77C|18,20 272T|25 2555Mn30 79§;Br44,46 135’153668a79,80 179;Au118 zggAqZS
ty e = 2 (2 1 ~1/137.035999111818
2113 g 1 1
411 47.00.23-1)- 2
199
o Bss sFio iNay, 5Ty 502;\/27,28 e B, 46 2 Kry 0 Russ o6 "eRhgg 100 Ao 62
P Megss ool Mo 707810 60 MOu0120 83Blize 117CM7s 113 NNz f1sMCrss “157 Fagg
ty o e =2 e L ~1/137.035999111818
767 g 1oL
2.157-1" B

B=16-7-13-73+ 25 157. (4-13° +1) — —- =157 (6-113-1) - -
27 27 27

27 50,5 59 6INIT 73 106,108 107,108 112,113 117,119

13 AI14 2§V27,28 27 C032 28 N I33 32 Ge4l 46 Pd60,62 47 Ag 60,62 48 Cd64,65 50 Sn(57,69

12 137 146 * 157 165 16 180,181 20 257 * 400 ie 426 ie
52Te73 56 Baﬁl 61 Pm85 64Gd93 67 H098 GszlOO 73Ta107,108 8?1-“122 100 Fm157 157 C:hZ43 169Ch257
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77-(27) o 1

a = =1/137.035999111818
2-77-NC 1637 112_ 1
9-(8-3-5-11+1)+ﬂ
5.29
1213Na'12 35’5,77(”18,20 6312695(:l'134,36 C?ganY 85’;:377Rb48,50 14}81Cd63 l(?(?NdBS 18511% RellO,llZ 191117973 I r2[14,116
Ay g3 ne = 3-31-(27)we s ! —1/137.035999111818

_l’_
2-7-41 4.5.107-227
iNay, AL, Nby, P70 A g CS TeeTbay T 7108 ‘59 ACuzs 146 Chizy
a _ 109-(27) nc 11 1
ZA9NC T 92411419 +0) 112 — 1 N 41-(1200+1)
3-11-100  25-10"

=1/137.035999111818

ZINay, K00 15ASy, RUss 8B soHTi0 5sBitss 5sPOms 130Chsg var FYsog
Uy o5 nc = 125 (27) s L ~1/137.035999111818
31° 112 1 1

— +
4-223  18-19-(24-113+1)

19 38 39 54,56,57,58 68,71 189 223> 284 ie 368 ie 429 ie
9 FlO 18 ArZO 19 KZO 26 Fe28,30,31,32 31Ga38,40 76 05113 87 Frl36 113 N 71 145Ch223 171Ch258

Ay amne = 347 (27 L =1/137.035999111818
4-(16-17-1) 112 1
16371_ﬂ0r5713
2519 6-83

27 35,37 39,40,41 47,4871+ 54,56,57,58 68,71 83,84
13 AI14 17C|18,20 19 K20,21,22 22T|25,26 26 F628,30,31,32 SlGa38,40 36 Kr47,48

107,109 113 121,123 15 175,176 209p;* 209 * 471 ie
47 Ag60,62 48Cd65 518b70,72 695Tb94 71 Lu104,105 SSBIIZG 84 P0125 llSN 71

3 157-(27) 00 1
2-157-NC —
771 g, 1 . 1
6.(2-7-17+1)—1  2.59-(64-7-61+1)

—1/137.035999111818

57C0, e Pdsy Ao 62 121’15213Sb70,72 g0 Plyy 1Gdg; "7 LUsos 105 o0 FMis; fggCh;fw
ty 1o = 72 2 ucss ! ~1/137.035999111818

25719 11, 1

5.17.73+ ()
20

35121?77C|1|.8,20 39’4();19]-*(20,21,22 79§;Br44,46 légTe73 l;ngIOS 180’1$;Ta107,108 ffgcn;S ZE:SLE?AtIZS 2]:.L3773Fy;%9
y 27-7-(27) ey 1
2-189-NC T 1.3.112 +1 1 23-59-79
112 - + 0
4.17-41  25-10

23 50,5 59 79,81 82 105 135-138 141 118 197
11 Na12 2113\/27,28 27 C032 35 Br44,46 36 Kr46 46 Pd59 56 Ba79—82 59 Pr82 50 Sn68 79 AullB

=1/137.035999111818

_5-41-(27) o 1o 1 _
Ay 05N = 8.197 - 1 . 23-(84-23+1) =1/137.035999111818
3.5.13? 5.10"
1237 Al,, 1351 Ps 39'40’1491K20,21,22 50’23]:\/27,28 ggYso Z13 Nb;, 12?3Tm100 17997 AUy Zgj F)ofz5 326'13225?(: 07199

74



13-17-(27) e 16 1

a =
2-221-NC 1700 -1 115 1

=1/137.035999111818

3-23-(2-9- 11+1)+ﬂ
5-41

19 27 35,37 50,5 93 99,100 136,137,138 168
9 I:10 13 AI14 17 CI18 20 22T|25 2]3\/27 28 41 Nb52 44 Ru55 56 Ba‘BO 81,82 68 ErlOO

16 188 203,20 204,206,207,208 257 314 le 340 ie
engloo 76 OSllZ 8?T|122,124 I:)':122 124,125,126 100 Fm157 126 C 135Ch205

Qy_p37-NC = 3:79-(27) e ! =1/137.035999111818
2:(2:5-7-13-1) 149 _ 1
8-25-71+ 49 or 53
11-19 2113

27 47,48,491+ 54,56,57,58 79,81 87,88 95 113,115 127
13 AI14 23T|25,26,27 Fe28 30,31,32 35 Br44 46 Sr49 50 42 MO 49 In64 66 53 |74

B Bag g, ™t LUigg 05 75OS11s ‘53 Blizg 64 POizs o Rasg - ris NS 125 tar FYing 14s Chggs
A 1123 (27) v oy ! ~1/137.035999111818
5.(4-97+1) 1, 1

3
3.5.117.29+
29

23 28,29,30q; 50,5 63,65 92,95,97,98,100 163 24701 *
11Nag, 145h415.16 23]‘\/27,28 20CUs4 36 22MOgq s 555658 66 DYo7 97 BKiso
(4-67+1)-(27) \c o7 1

a =
2-269-NC 41147 112_ 1

=1/137.035999111818

11.13.163— 23
13.17

23 27 47,4913 83 99,100,104 143 117 163 209 235
11 Na12 13 AI14 ZZTIZS 27 36 Kr47 Ru55 56,60 60 Nd83 50 Sn67 66 Dy97 B|126 92U143

4.67 * 269 * 270 364 ie 410 ie
105 Db163 1068g163 107 Bh163 143Ch221 163Ch247

Supplement 31: Other formulas of a; with Beeler formula for /2

Beeler formula for 7z/2: —: Z n: 1 12 123
= ( +1)” 3 -5 3.5.7
T k n! 1 1.2 1.2-3 k!
(_)Beeler—k 1+ Z PR — et
2 n0(2n+1)” 3 -5 3.5.7 2k +)N
o B 2-9-59+1 1
1-207-Beeler — T 1
4'9'23'(E)Beeler—17 112+ 4 7
2-97-167+—or———
37 5-13
= 2.9.5:4_1 ! 1 =137.035999037435
4.9.23- (7) Beeler-17 112+
2 179.181— 0 or 2729
37 5-13

19 27 35,37 50,5 56,58 59 63,65, 79,81 97
I:10 11 Na12 13 AI14 17 CIlB 20 2?3\/27 28 26 FeSO 32 27 Cr32 29CU34 36 Br44 46 42 MOSS
85,87 105 136-138 145 163 167,168,170 16 180,181
Rb48 50 46 Pd Ba‘SO 82 6 Nd85 66 Dy97 Er99 100,102 699Tm100 Ta’.l.07 108
179 194 222 223 226 227 247 * 298 ie 302 ie 344-348
72 Hf107 78 PtllG 86 Rn136 87 Fr136 88 Ra138 AC138 97 Bk150 119Ch179 121Ch181 136-138 Fy208 210
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Supplement 32: Other formulas of oy

e?  e? e?
(2)3 (§)5 ( 149.227 )5~83‘163
1" "2 18-(40-47-1) 1
Ay 599 =
18-29 112 -0,
=1/137.035999111818
27-13-47 3-53.83 2-73-113
2 = o or % Of 11
25-10 2-10 25-10
AL, AL 202 95Tiss 24Ch *26Clsssq 36Kl 30¥s0 92Ty 4y MOg

107,109 113,115 117 12 127 140,142 146 149
47 Ag 60,62 49 In64,66 50 SnG7 52Te73 53 |74 58 Ce82,84 60 Nd86 62 SrnB7
159

106,181- 163 174 188,189 195 209> 223 *
65 Dy94 73Ta107 ,108 66 Dy97 70Yb104 76 08112,113 78 Pt117 83 B|126 87 Fr;l.36
226 * 227 * 547,238 | * 261y ,.* 268 * 269 * 270 * 286 ie
88 ACl38 89 AC138 92U143,146 103 Lr158 105 Db163 106 89163 107 Bhl63 113 N 73
289 ie 314 ie 489 ie 368 ie 370 ie 374 ie 847 ie
115 M C174 126 C 88 141 C h215 145 C h223 146 C h224 148 C h226 149 C h227

2446 101446 8-9-(30-47-1)

(18-223-1)-?

2-(18-223-1)-2=—=—=="--- )
3355 1014472-(2-7-(24-151-1)+1)+1
Ay 520 wallis =
9.29
1
T2 B9 7-DD) 1/137.035999111818
112 - 0
25-10
28129’13£Si14,15,16 ngn% 83'9?; K, 4 107'14?79 Algo 60 151’16?33 EUgg g zggcm;l f?‘fCth
Q) 599 gL =
4-(18-223—1)'(1—£+1—1+---+ 1 )
3 5 7 2:2-49-(14-47+1) +1 1
9.29 112_37'(2-3~4';Z—1)
25-10
=1/137.035999111818
28’29'132 Sk 1516 47'22“25,27 ::3: Kr,, 85'3?77 RD,q 50 gg Sty 113114195 INgs 66
(18-223-1)-(27) \c_os 1
Q) 599 NC = 18.29 1
112 - 5.7
9-(2-7-173+1)———
3-31
~ (18-223-1)-(27) w5 1
9.-(8-3-101-1)————
101
=1/137.035999111818
14'175 N;g 199 Fo 24‘25'125 M01; 1314 135l Ps 28'29'f£Si14,15,16 50'52'53?:(:"26,28,29,30 69'371166138,40
79’3?53”3"44,46 86’87'38888"48,49,50 14?41 Ru,, 171‘173'1;?)Yb101,103,1o4 1215325(:”;73 125559 MC:iLE;4 2113773 Nh;%sa
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, , e e e?
3.(4.3.13 —1)-¢
( " 2 By 2T 2988
o B 1" 2 23-(10-157+1) 1
2-791 — 7-113 7- (4~100+1)
M-
=1/137.035999111818
f??Allli 28’29’328i14,15,16 35']?77CI18,20 502]3\/27,28 63;595CU34,36 29 50 lé?fRu56 113’14:1[95In64,66 121'1§be70,72
136-138

138 157 16 257 * 278 *  344-348 ie 400 ie 426 ie
56 Ba80—82 58 CeSZ 64Gd93 GZTmlOO 100 Fm157 109 Mt169 136-138 Fy208—210 157 Ch243 169 Ch257

4.3.(4.313-1).(22 446, 108372 2-7-(2-49-79-]) ,

) ~ 3355 1083732.6-11-(6-137-1)+1 1
2-791-Wallis — 7.113 81-97
112- 2220
2:10
=1/137.035999111818
79:385:I-Br44,46 327M055 11311::'”64,66 13511:678&79,81 1;63 Dy97 13; AullS 2;778k1:50 f;;a FyIZ?JQ
8-3-(4-3-132—1)-(1—1+1—1+---+;) 1
a _ 3 5 7 2-128-49-11+1
2-791-GL 7.113 17-23
112-202°
8-10
=1/137.035999111818
égTi27 50’2;\/27,28 54’56’57,2568Fe28,30,31,32 1££Ru56 113’1};'“64,66 136’137’153§Ba80,81,82 1?33Tm100 28286Ra1*38
2 —_— .
ty e = B3 187D M) ae L ~1/137.035999111818
7-113 1
112 - 3.7

2:5-49-193+ ——
211

24,25,26 47,4913 55 75 98 113,115 165 191,193 320 ie
12 Mng,13,l4 2§2)T|25,27 25 Mn30 33 AS42 42 M056 49 In64,66 67 H098 7 Irl14,116 127C 93

, % ¢? e’
5.23.73.e (g)s (§)5 (4.23.(2.3.5.17_1))5(42'22371)
« 17 72 3°.11°.43 1
2-1092 4.3-7-13 112_2-29-103
5.10"

=1/137.035999111818

23 27 35,37 50,5 54,56,58 63,65, 75 9 * 103 12 145

11 Na12 13 A|l4 17C|18,20 23]\/27,28 26 Fe28,30,32 29cu34,36 33 AS42 AZTCSG 45 Rh58 52T673 60 Nd85

136,138,140,142 145 * 17 180,181 209n;* 210 * 223 * 9291 * 289 ie 368 ie
58 CS78,80,82,84 61 Pm84 7ng103 70Ta107 ,108 84 BI125 85 P0125 87 Fr136 103 Lr159 115 Mcl74 145Ch223

2446 140466 140668

5.23-73- (2= - ——-- )
o B 3355 140467 2-41-(16-107+1)+1 1
2-1002-Wallis = 3.7.13 2-7-(2-125+1)
12—~
25-10
=1/137.035999111818
1'3723Ge41 82’38:31Kr46,48 l?beSZ 180'1%Ta107,108 1§3Te73 153(?Ba82 207’2;28 Pt125,126 22;)4?P0525 241121“"?C ig7
2-5-23-73-(1—E+1—1+~~++) 1
o _ 3 5 7 2-2°-3-23+1
2-1002-GL 3.7.13 112_8-107+1or 61-(6-47-1)
25-10" 5-10"
=1/137.035999111818
106'14?§Pd60,62 10711279Ag(30,62 légTeH 1gfpm;4 1?33Tm100 18011%Ta107,108
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| 5.23-73-(27) o0 1

Q) 090N = 4.3.7-13 112 1

=1/137.035999111818

3-11-(6-73+1)+i0r£
6-31 197

23 24,2516 27 28,29,30Q; 35,37, 36,38,40 50,5 54,56,57,58
11 Na12 12 M912,13,14 13 AI14 14 SI14,15,16 17 CI18,20 18 Ar18,20,22 23]’\/27,28 26 Fe28,30,31.32

58,60,61,62,64 \ |3 63,65 68,71 70,72,73,74,76, 75 113,115 12
28 NI30,32,33,34,36 29cu34,36 3lGa38,40 32Ge38,40,41,42,44 33 AS42 49 In64,66 53Te73

144,145,146 163 180,181 185,187 197 209 * 289 i 310, i 326 i
60 Nd84,85,86 66 Dy97 73Ta107,108 75 Re110,112 79 PtllB 84 P0125 115 MC1I§4 124C I§6 129C Ig7
Supplement 33: Other formulas of o4

S 8-3-7 1
220 2 2 2 3-19-61-(6-43-1
(4-319+1)-¢2 .. € 112+ (12 )
(3)3 (§)5 (37‘(4‘3'19_1))3-11-(44127+1) 5-10
1" 2 2-13-17-19
=1/137.035999037435
37|-i4 1213Naiz f;AIM 28'29'1328i14,15,16 35'1377C|18,20 39’40'1491K20,21,22 ngCM 54’56'57’2568':628,30,31,32 61'26§Si33,34

75 76,77 85,87 84,86,87,88 97,98,9 * 96,98,99,100,101,102,104
33 AS42 34 Se42,43 37 Rb48,50 38 Sr46,48,49,50 42TC54,55,56 44 Ru52,54,55,56,57,58,60

113,115 127 130 136,137,138 145,146,147 * 147 161,163,164 168
49 In64,66 53 |74 54 xe76 56 Ba80,81,82 61 Pm84,85,86 62 SmSS 66 Dy95,97,98 68 ErlOO

*

183,18 187,188,189,190 209,210 3 247 * 258 * 344 ie 410 ie 429,430 ie
7M108,112 76 Oslll,112,113,114 84 BI125,126 97 Bk150 101 Md157 136 Fy208 163Ch247 171Ch258,259

2.3.7° 1
929 wallis — (0.47. 9.11-(4.
(43101 (2244668 25194 4.Q.476741) ) ) 4911 (A139+)
335577 251952-3-13-17-19+1 25-10

=1/137.035999037435

9 e 55 67 75 78,80,83,84 94 99,100 107,108 913
4 BeS 22T|25 25 Mn30 30 Zn37 33 AS42 36 Kr42,44,47,48,50 42 MOSZ 44 Ru55,56 47 AgGO,GZ 50 Sn67

134 138,139 160,161,164 165 167,168 185,187 2845 % 2521 ¢
56 Ba78 57 La81,82 66 Dy94,95,98 67 H098 68 Er99,100 75 Re110,112 9% Pu150 99 E5153
278p\ p4* 340~ pie 363,364 | ie 348 ie
109 Mt169 134Ch206 143Ch220,221 139 Chzog
. ~ 3.7 1
1-229-GL — 1 1 1 1 1
(4-3-19+1)-(1-=+=—-=+---+ ) 112+
3 5 7 2-8:5-(6-67-1)+1 6-11-13-(2-31-89+1)
=1/137.035999037435
1011 23 27 39,40,41 40,42,44,46,48 54,56,57,58 58,60,61,62Q;
5 Bs,e 11 Na12 13 A|14 19 Kzo,z1,22 2ocazo,2z,z4,2s,za 26 Feza,eo,al,az ZBSI3O,32,33,34
66,67,68,70 69,71 75 78 89 90,91,92,96 99,100 110,112,114,
30 Zn36,37,38,40 31Gass,40 33 AS42 34 Se44 39Y50 40 Zr50,51,52,56 44 Russ,se 48Cd62,64,66

s INg, 66 - SNeg 67 "5 Xy '5CSyy '5Bay, o Ndg % SMeg g0 - EUgg g0 R DYgs.08
o7 Hoy, 102 Py, 114117118120 W ACs U 15Chie *ha Ch;ezo,zn
O 229 NC = 837" !
(4-3-19+41)-(27) \c_ss 112+ 1
10-(4-19~23—l)+%

=1/137.035999037435

7r: 9 1011 1415 19 20,21,22 28,29,30 31 36,38,40 39,40,41
3 L'4 4 Bes 5 Bs,e 7 N7,8 9 FlO 10 NelO,ll,lZ 14S|14,15,16 15 P16 18 Ar18,20,22 19 K20,21,22

40,42,44,46,48 45 50,5. 46,47,48,49,507 58,60,61Q; 69,71 76
ZOca20,22,24,26,28 218024 23]\/27,28 23T|24,25,26,27,28 288|30,32,33 3lGa38,40 348642

79,81 8 90,92,96 103 106,108 107,108 145,146,147 * 156 18
35 Br44,46 39750 402r50,52,56 45 Rh58 46 Pd60,62 47 AgGO,BZ 61 Pm84,85,86 64Gd92 7M109

188,189,190 235,238 | * 306, ie
76 08112,113,114 92U143,146 123C 83
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6-11-19-1 1
= =1/137.035999037435
P1-2aa-nc 4-61-(27) \e_ne 112+ 1 2-7-13-83

2 - 11
2.(3-7)2-19  25-10
19 23 27 28,29,30 o ; 39,40,41 45 46,47,48,49 50 50,52
9F10 11Naiz 13AI14 14S|14,15,16 19 K20,21,22 218C24 22T|24,25,26,27,28 24cr26,28

55 54,56,57 6le; 63,65, 83,84 84,86,87,88 91 107,109
25 MnSO 26 Fe28,30,31 28 S|33 29 Cu34,36 36 Kr47,48 38 Sr46,48,49,50 40 Zr51 47 Ag 60,62

92,94,95,96,97,98,100
42 Mo

110111112,113,114
Cd

113,115 In 121,1238b
50,52,53,54,55,56,58 62,63,64,65,66 49 77764,66 51%~70,72

122,125,12 144,145,146,147 * 147 151,153 155 164 166
52T670,73,74 61 Pm83,84,85,86 62 Sm85 63 Eu88,90 64Gd91 66 Dy98 68 Er98
18 185,187 202 209p;:* 208,209,210 * 207,208,209,210,211
731\/\/108 75 RellO,llZ 80 Hg122 83 BIlZG 84 P0124,125,126 85 At122 123,124,125,126

*

231 * 244 304 ie 312 ie 314 ie 344,346,348 ie 372 ie 418 ie 429 ie
QlPal4O 94 Pu150 122C 82 125ChlS7 126C 88 136,137 l:y208,209,210 147Ch225 166Ch252 171Ch258

6-11-19-1 1
QY _244-Becler — 16.6L. (E) 12e 1 3 11.(128-3-23-1) =1/137.035999037435
2 Beeler-14 112 .19 25 .1011
ffNalz 24,25,12;3Mg12]13]14 28’29‘328i14,15,16 39’4011491K20,21,22 46";721124,25 50'23];\/27,28 ggMnso 26818i33

69,71 70,76 106,108,110 112 107,109 119 121,123
3lGa38,40 3ZGe38,44 46 Pd60,62,64 48Cd64 47 Ag60,62 50 Sn69 51Sb70,72
122,125126,12
SgTe70,73,74,76

209> 209 * 923,209,210 A +* 302 ie 346 ie 326 ie 429 ie
83B|126 84 I:)0125 85 At122,124,125 121C 81 137 Fy209 128C 98 171Ch258

144,145,146 * 158,160,161,162,163 16 201,202
61 Pm83,84,85 66 Dy92,94,95,96,97 GngIOO 80 H9121,122

Supplement 34: Ideal extended element 171,172 and 173

As the natural end of elements was assumed to be 112Cn173 to construct formulas
of a in this paper, and 173 factor appears in several formulas of a such as 0.1,
01-50-GLs 01-96-NCy Q1-155-GL, 012-13-NC, 02-42-Wallis, 02-45, 02-45-Wallis, 02-45-GL, 02-45-NC, 02-61,
02-61-GL, 02-77-GL, 012173, Oi2-173-Wallis, 012-173-GL, Ol2-173-Nc, It should be reasonable to
assume the 173" element should be the end of ideal extended elements. We had
already predicted the 119" to the 170" ideal extended elements, here we try to predict
the 171" to the 173" ideal extended elements as follows based on analysis of formulas

of a and the decoding methodology.
429,430 i 430,432 i 434 i
171Ch£e58,259 172Chée58,260 17SCh£%1
171=9-19, 258 =2-3-43, 429=3.11.13, 259=7-37, 430=2.5-43
172 =443, 258=2-3-43, 430=2-5-43, 260=4-5-13, 432 =16-27
173=173, 261=9-29, 434=2.7-31
Some typical examples of formulas of a related to 17:Chgsg 259 and 17,Chasg 260 are

listed as follows.

37. ez 62 eZ 62
2 3 3 5 2 ° 43 919
QO ) ;
o, 4 = : =1/137.035999111818
3.5.19 112 1 1

+
4.3.5.13 5.37%-(4-37+1)
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2446 124926 261

269-2=———-- )
o B 3355 124927 2-3-47-(4-3-37-1)+1 1
2-269-Wallis — 11.47 9.19.37
112500
10
=1/137.035999111818
@ 8-3.7? 1
1-220 = 2 2 3-19-61-(6-43-1
(4-3-19+1)-€? & . € 112+ (12 )
(3)3 (37 . (4 . 3 19 _1) )3A11A(4,127+1) 5 10
1 2-13-17-19
=1/137.035999037435
4.3@(23&&§§§...@L1'13) 1
a o 335577 5712-15-19+1
2-36-Wallis
2-138+1 1
2= 31117
10-15-23-
5-131
=1/137.035999111818
8.3.7.(2§ﬂﬂ§§§.”1384 2-9-7-11 ) 1
a = 335577 13852-4.173+1
2-42-Wallis
17-19 1
112 - 37
2-25-29-61-——
3-43
=1/137.035999111818
& 4= > 132' 1 > L =1/137.035999037436
, e e e 1
43.¢ 112+ a
G Sy E8ye g.a2.83+1)+
17 "2 200 3-13
o B 13-17 1
1-43-Wallis — (2.10_ (2.11.17 -
4432204668 B24@ID L, 1 AT
335577 603 2-7-43+1 18-(2-9-11+1) 2-10
=1/137.035999037435
o 3 13-17 1
1-43-GL — . .
8-43-(1—1+1—1+---+ L ) 112+ ! _12-11 }13
3 57 2-128-3+1 4.(64-9+1) 25-10
=1/137.035999037435
o 1317 1
TN 432y s g L L 1 o
2-9 13-31 43-(4-9-(819-D)+D)+ ¢
=1/137.035999037435
10'15185,6 16117&8808,9,10 1§F10 20'21‘f§Nelo,11,12 ffNa:lZ f;AIM 35'ZI:.377(:IZI.8,20 36'38']‘.1;)'Arl8,20,22 39’40‘]?91}(20,21,22
40'42143’44'46Y;()Sca20,22,23,24,26,28 46Y47'48‘49YL;—Z)‘:Z)-I-i24,25,26,27,28 54’56’57’5§Fe28,30,31,32 69’;ll(';a(’>8,40 76’78’84§2Kr42,44,48,50

74,76,77,78,80,82 90,91,82,96 96,99,100,101,102,104
24 9€, 0 wZ 4 RU

86,88 8 98,99 ~*
40,42,43,44,46,48 388r48,50 3gYs I50,51,52,56 493TC55,56 52,55,56,57,58,60

113115 170,171-173,174,176 22 284.286p (i 420430~pie  430432~pie 43~
19 1Mg4 66 70VBi00.101103100106 86 R"Mzs 113 NMizaa7a 171CMosg 250 172 Choss 260 173 Cloes
125-(2x 1
Ay 125 NG = ( Z)NC% =1/137.035999111818
31 112 1 1

- +
4.223 18-19-(24-113+1)
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125-(27) v 13 1

Ay 195 NG = 37 1 1 =1/137.035999111818
112 - +
4.223 18-19-(24-113+1)
Oy pis e = 6-11-19-1 1 =1/137.035999037435
4-61-(27)yc o4 119 4 1 2:7-13-83
2-(3-7)*-19  25.10
6-11.19-1 1
a1—244—BeeIer - 1 j 11 (128 ) 3. 23_1) - 1/137.035999037435

T
16-61-(— 112+
( 2 )Beeler—l4 112 19 25 X 1011

Some typical examples of formulas of o related to 173Chys; are listed as follows.

8.3.7.(25ﬂﬂ§§§ 1384 2.9.7-11 )

" _ 335577 13852-4-173+1 1
2—-42-Wallis
17-19 1
112 - 37
2-25-29-61————
3-43
=1/137.035999111818
2.5.9.(235ﬂ§...3234 4-(8~101+1)) .
a - 3355 32352-3-49-11+1
2-45-Wallis
173 1
112 - 55
12-37-(2-126-1) - —
31
=1/137.035999111818
4.5.9.(1_14_1_34_...4. 1 )
o _ 3 5 7 2-2-(24-43-1)+1 1
2-45-GL 173 1
112- 31
25-(22-109+1) +—
59
=1/137.035999111818
u : 257 1
1-50-GL —
8-50-(1—1+1—£+---+#)112+ 1 4.7
6-31
=1/137.035999037435
8.61.(1_1_‘_1_14_...4_ 1 )
_ 3 57 2:2-(16-3-31-1)+1 1
U 16~ 7.67 1
112- 37
4.3.5-(2-7-173+1)———
62
=1/137.035999111818
17-29 1

@ _g5-NC =

32.3-M)yess 110, L _37-(6-173+])
8.7.17+1  25.10"

=1/137.035999037435
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199 1

Oy g55 gL = e .
oara-teloli, 1)y, 97-29007 113173
3 5 7 2:64.7-17+1 25.10 25.10

=1/137.035999037435
2.173.(zgﬂﬂ§§§...24068 10-29-83 )
o _ 335577 240692-22-(42-13+1)+1 1
2-173-Wallis 5.7.19 3-53-(20-27+1)
112 - o
25-10
=1/137.035999111818
4-173-(1—1+1—1+---+ : )
o _ 3 5 7 2:12-(4-11-29+1) +1 1
2-173-GL —
4.7-23-59-89
=1/137.035999111818

22. Discussion and Conclusion

Regarding the fine-structure constant, Richard Feynman said: “is it related to = or
perhaps to the base of natural logarithms?”* Our answer is that it relate to 2x-e, 2,
/2 and /4 formulas. He also deduced that the maximum element should be the 137"
element Fynmanium (Fy) based on the analyses of the electron line velocity of his
ideal hydrogen-like atoms. Our answer is that the natural end of the elements is the
112" element Copernicium (Cn’) , but the elements could have some ideal extensions,
and above all, the fine-structure constant does relate to elements.

So, based on the analyses of ideal and real natural maximum element, Chen’s

678 e deduced two

Chirality and Poetry Model of Atomic Nuclei’ and 2z-e formula
series of Chen’s formulas of the fine-structure constant which gave two values
a3=1/137.035999037435 and a,=1/137.035999111818. The factors in the formulas are
much coincident to nucleon numbers of some nuclides, this means the formulas
should be correct (too many coincidences mean too few possibilities to be wrong, or
too many coincidences imply science). And we indicate the reason of 0~=1/137.036 is
that it’s almost the equal ratio factor between 112 and 168 (more precisely 168-1/3)
which are the key stable numbers (magic numbers) in Chen’s Chirality and Poetry
Model of Atomic Nuclei’.

With Chen’s formulas of the fine-structure constant, we predicted the nucleon
numbers of all 119" to 173" ideal extended elements; we theoretically or

mathematically calculated the speed of light in atomic units, i.e., Cay=1/0c= 1/(a102)"?
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=137.035999074627; we deduced a concise Schr&alinger-Chen equation of hydrogen
atom which included ai/a, factor; in analogy to a and its formulas, o, (the second
fine-structure constant) and its formulas were hypothesized, and the proton charge
radius r, was supposed to be 0.833027203 fm; in the end we discovered that the
approximate rational numbers of 2z marvelously and directly related to nuclides.
Based on these, a mathematic shell model of elements was established and a picture
of elements and ideal extended elements was depicted.

In their relations to nuclides, 2z formulas can only be certain approximate
rational numbers and 2r-e formulas in Chen’s formulas of the fine-structure constant
can only take certain k values. So we also believe the two values of the fine-structure
constant should be rational numbers with definite digits rather than irrational numbers
with infinite digits, and actually the fine-structure constant is transformed to nucleon
numbers of 136,137 and 138 in the world of nuclides.

In a recent paper™, physicist Nicolas Gisin commented that in 1920s there once
was a debate between mathematicians David Hilbert and Luitzen Egbertus Jan
Brouwer. Hilbert was promoting formalized mathematics, in which every real number
with its infinite series of digits is a completed individual object. On the other side the
Luitzen Egbertus Jan Brouwer was defending the view that each point on the line
should be represented as a never-ending process that develops in time, a view known
as intuitionistic mathematics. Hilbert and his supporters clearly won the debate. In
consequence, formalized mathematics has been adopted as the language of physics. In
the end of his paper, Nicolas Gisin said: “Physics can be as successful if built on
intuitionistic mathematics, even if this breaks its marriage to determinism. Contrary to
usual expectations, | bet that the next physical theory will not be even more abstract
than quantum field theory, but might well be closer to human experience.”

In this paper we adopted mathematical language like intuitionistic mathematics,
but we go ahead even more. The formulas of 2z, 2%-e and the fine-structure constant
consist of integer factors and relate to nucleon numbers of nuclides, and hence
correlate with each others. So in this paper we may use super-intuitionistic
mathematics or decoding methodology with features of multi-correlations of integer
factors or rational numbers which relate to nucleon numbers of nuclides, and it seems

it is the real language in the world of nuclides. As we know an atomic nucleus is a
83



N-body system and chaos should be its real state, so it seems N-body chaos returns to
integers. In overall, Leopold Kronecker’s famous saying “God made the integers, all
else is the work of man” should be correct in the world of nuclides or even in other
fields of the real world. It seems an irrational number can only be a rational number to
play roles in the real world.

“God is a pure mathematician!” declared British astronomer Sir James
Jeans(1877-1946). The physical Universe does seem to be 84rganized around elegant
mathematical relationships®. The fine-structure constant may be the most important
number in physics. As it is dimensionless, it could be called the proportional ruler of
the nature or the bridge of mathematics and physics. And we have successfully given
reasonable and precise formulas of it. In some sense, we explain the bridge between
mathematics and physics, or we may realize the unification of mathematics and
physics. It seems we prove the saying “God is a pure mathematician”. At least, it
seems that good mathematics means good physics, and some pure mathematical

numbers do have scientific meanings.
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Appendix I: Research History

Items Page Discover/Create Revise/Supplement
2n-e formula 3 2013/4-12
Formulas related to 2x-e formula 4 2013/4-12
Preliminary a_lpphcatlons of 2m-e 6 2013/4-12
formula and its related formulas
Chen’s Periodic Table of Elements
and Natural Group Theory 6 2014-2017/12
Chirality and .Poetry Model 6 2017/12-2018/3
of Atomic Nuclei
Chen’s theory of 6 2018/4-6 2018/7-2020/1
the fine-structure constant
Original I.nsplratlon for Formulas of 6 2018/4/12
the Fine-structure Constant
Logical deduction of Chen’s
formulas of the fine-structure 67 2018/4/12-24
constant
oy (01.7) 67 2018/4/12 2018/4/20 (+1/75%)
2018/9/18-20
(V5] ((12_13) 7 2018/4/24 (280—>278 et aI)
Calculation table; and diagrams of 8 2018/4/12-24 2018/9/18-20
0l1-(3/2) 2019/4/25
02-(3/2) 2019/4/25
0 10 2018/6/8-9, 9/18-19; 2019/4/17-19
Voc 10 2019/12/14
112/137=137/168 et al. 11 2018/4-6
136,137,138F Y208,209,210 11 2019/12-2020/1
125 126Ch, 144—149Ch1 153 154Ch,
' ’ 11 2019/12-2020/1
155,156Chy 157Chx 163Ch: 164-168-169Ch
2020/1/5-8, 2/24
C.u formulas 12 2019/12/16 ' '
3/29
The special 29 and 75 factors 12-15 2019/4/22-24
ag/a in Schrddinger Equation of 16 2018/4-6 2019/12/13
Hydrogen Atom
ay/ap 16 2019/8/28-29
The two k_lnds of general formulas 17 2019/6/27 2019/7/2-3
of the fine-structure constant
Parameters and results of o4’ 18 2019/7/2
Ol1-1 19 2019/7/2
012 19 2019/6/26
013 19 2019/5/26 2019/6/26
Ol1-4 19 2019/6/27
015 19 2019/6/27
0Ol1-6 19 2019/6/27
0.7 (0y) 19 2018/4/12 2018/4/20 (+1/752)
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01-9 20 2019/6/28

01-11 20 2019/6/29
01-13 20 2019/6/29
01-16 20 2019/6/29-30
0-17 20 2019/6/30 2019/10/29
0-19 20 2019/7/1
01.20 20 2018/4-6 2019/6/26
0l1-22 21 2019/5/25 2019/12/12
01-23 21 2019/7/4
01-25 21 2019/7/4
0Ol1-27 21 2019/5/25-26
0l1-29 21 2019/5/25
01-31 21 2019/7/4
01-32 21 2019/7/5
01-33 22 2019/7/5
01-34 22 2019/5/24
01-36 22 2019/5/24
01.43 22 2019/12/15
0150 22 2018/4-6 2019/6/26
01-59 22 2019/5/25
0-81 22 2019/5/25-26
01-95 23 2019/5/25-26 2019/12/29
01-103 23 2019/12/15
011-133 23 2019/5/26 2019/12/29
01-140 23 2019/5/26
01-155 23 2019/12/15
011-170 23 2019/7/2 2019/7/9
Parameters and results of oy 24 2019/7/3
U1 25 2018/4-6 2019/5/26-27
U4 25 2019/5/28
U5 25 2019/6/22
2.6 25 2019/6/23
Op-7 25 2019/5/24 2020/3/5
0Op-9 25 2019/6/21
02-10 26 2019/5/28
0p-11 26 2019/6/22
ap-13 (012) 26 2018/4/24 ( 2281_8,/297/38;22..)
02-15 26 2019/6/19
017 26 2019/6/24
018 26 2019/6/24

0l2-19 27 2019/6/24
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02-23 27 2019/6/23
02-24 27 2019/6/23
02-25 27 2019/6/24
0p-27 27 2019/6/21
0p-29 27 2019/6/20
0p-31 28 2019/7/6
02-32 28 2019/7/6
02-33 28 2019/7/6
02-35 28 2019/6/25
02-37 28 2019/7/7
0l2-38 28 2019/7/7
0p-125 29 2019/5/25 2019/12/20
02253 29 2019/7/3 2019/7/9
02-269 29 2019/7/7 2?)2(1)%}%%?9
aolle, Tey aolTp, Ip 30 2019/12/19-23
Op/ 30 2020/1/2
Olpr2 3031 2020/1/2-3
164Chasp 31 2020/1/3
Direct relatlon::cl:aizs:tween 2n and 3 2020/1/8-10
Some CorrEIatm;lnst; formulas of 2n 3233 2020/1/11-13
Chen’s MathT\IrTJitlli((; eSshell Model of 33 2000/1/12-13
130,131Ch200 201 2022 26 27 2020/1/26-28
110,120,121Ch179 180,181 212831 2020/1/28-29 2020/2/5 (add 121)
128,120Ch108 197/199 232631 2020/1/28-29 2020/1/31
139Chagg 2126 28 2020/1/29
132,133Ch202 203 2123 2020/1/31
169Chas7 112227 2020/1/29-30
157Choss 1120212231 2019/1/8
158Ch243 112022253031 2019/1/31
169Chos7 11 22 26 27 2020/1/29-30
134,135CN206, 205 20 2020/1/31
127Ch1g1 103 27 2020/1/31 2020/2/1 (add 191)
150,151,152F Y228,229,230 1928 2020/2/2
170Chaso 23 26 2020/2/3
Chen’s Picture of Elements and a1 2018/1-3 2020/2/12, 16, 17,
Ideal Extended Elements 2020/2/2-5 19, 22-24
Supplement 1 37 2020/2/11-12
21=62831853/10’ 37 2020/2/11-12
Supplement 2 37 2020/2/12
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124Ch1gg 37 2020/2/12

Supplement 3 37 2020/2/16-17
143CN220 221 36 2020/2/17
Supplement 4 38 2020/2/18-21

122Chygy 22 2020/2/19
Supplement 5 38 2020/2/21
127Ch1g2 167Chasy 38 2020/2/21
Supplement 6 39 2020/2/21-22, 24-25
140, 141CN212 215 39 2020/2/22
123Ch1g3 185 36 2020/2/23
150/161,160CN245 246 36 2020/2/23
165Ch2ss 36 2020/2/23
162Ch246 36 2020/2023
Supplement 7 40 2020/2/25-26
Supplement 8 41 2020/2/26
Supplement 9 41-44 2020/2/27-3/3 2020/4/24
Supplement 10 44 2020/3/7-8 2020/3/12-14
Supplement 11 45-48 2020/3/21-27
01-7-Wallis 45 2020/3/21
011-22-Wallis 45 2020/3/25
01-29-Wallis 45 2020/3/25-26
01-36-Wallis 45 2020/3/26
011-43-Wallis 46 2020/3/26
011-50-Wallis 46 2020/3/22
011-59-Wallis 46 2020/3/26
011-81-Wallis 46 2020/3/23
011-96-Wallis 46 2020/3/26
011-103-Wallis 46 2020/3/26
011-133-Wallis 46 2020/3/25
011-140-Wallis 46 2020/3/26
011-155-Wallis 47 2020/3/23
012-170-Wallis 47 2020/3/24
02-10-Wallis 47 2020/3/26-27
012-13-Wallis 47 2020/3/22
02-23-Wallis 47 2020/3/26
02-29-Wallis 47 2020/3/23
012-33-Wallis 48 2020/3/27
012-36-Wallis 48 2020/3/25
0l2-125-Wallis 48 2020/3/23
0l-253-Wallis 48 2020/3/25
012-269-Wallis 48 2020/3/25
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Supplement 12 48-50 2020/3/22-30

Cai=(01.702.15) 48 2020/3/27
Ca=(01-7-Wallisi2-13-walis) " 48 2020/3/22
Cai=(a11.20012-20) 2 49 2020/3/27
Cau=(011-20-wallis®2-29-wallis) -~ 49 2020/3/27
Car=(a1.3602.35) - 49 2020/3/27-28
Cau=(011-36-wallis®2-36-Wallis) -~ 49 2020/3/27
Car=(a1.8102125) 49 2020/3/23
Cai=(01.81-Wallis®2-125-Wallis) 49 2020/3/23
Cai=(01.7002.253) " 49 2020/3/28
Cau=(011-170-allisOz-253-wais) "~ 49 2020/3/25
Ca=(01-17002-260) 50 2020/3/29-30
Cau=(011-170-wallisO2-269-walis) > 50 2020/3/29-30
Ca=(011-13300-253) 50 2020/3/30
Cau=(01-133-wallisO2-253-wais) > 50 2020/3/30
Supplement 13 50-54 2020/3/31-4/4
01-7- GL 51 2020/4/1
011-22- GL 51 2020/4/1
011-29- GL 51 2020/4/1
01-36-GL 51 2020/4/1
01-43- GL 51 2020/4/2
011-50- GL 51 2020/4/2
01-59- GL 52 2020/4/2
01-81- GL 52 2020/4/2
01-96- GL 52 2020/4/2
011-103-GL 52 2020/4/2
011-133- GL 52 2020/4/2
01-140- GL 52 2020/4/2
011-155- GL 52 2020/4/2
01-170- GL 53 2020/4/1
02-10- GL 53 2020/4/3
02-13- GL 53 2020/4/1
02-23-GL 53 2020/4/3
02-29- GL 53 2020/4/1
02-33-GL 53 2020/4/3-4
02-36- GL 54 2020/4/3-4
012-125- GL 54 2020/4/2
012-253- GL 54 2020/4/3
012-269- GL 54 2020/4/1
Supplement 14 54-55 2020/4/3-
Ca~(01.7.6L021361) 54 2020/4/3
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Car=(01-20-6L02-29-6 L)-l/2 54 2020/4/4
Ca~(01-36.6L02-36.6L) 55 2020/4/4
Cai=(01-81.6102-125.61) 55 2020/4/3
Cau=(01-170-6L02-253-6 L)_l/2 55 2020/4/3
Cai~(01-170-6L02-269.6L) 55 2020/4/3
Supplement 15 55-56 2020/4/3-4
Supplement 16 55 2020/4/2-7
0p-45 56 2020/4/5
0L2-45- Wallis 56 2020/4/8
02-45- GL 56 2020/4/7-8
02-173 57 2020/4/6
02-173- Wallis 57 2020/417
02-173- GL 57 2020/4/7
02-49 57 2020/4/8
012-49-Wallis 57 2020/4/8
0-49-GL 57 2020/4/8
Supplement 17 58 2020/4/8-9
Cai=(0181012.49) 58 2020/4/8
Cau=(011-81-Wits 02-49-Wallis) -~ 58 2020/4/9
Cai—(01.81.6102.49.61) " 58 2020/4/9
042 58 2020/4/9
012-42-Wallis 58 2020/4/11-12
0l2-42-GL 58 2020/4/12
02-61 58 2020/4/9
0l2-61-Wallic 59 2020/4/11
02-61-GL 59 2020/4/11
02-77 59 2020/4/9
0L2-77-Wallic 59 2020/4/12
02-77-GL 59 2020/4/12
02-93 60 2020/4/10
012-93-Wallic 60 2020/4/12
02-93-GL 60 2020/4/12
02-109 60 2020/4/10
012-109-Wallis 60 2020/4/13
012-109-GL 60 2020/4/12-13
02141 60 2020/4/10
0l2-141-Wallis 60 2020/4/13
02-141.GL 61 2020/4/13
02-189 61 2020/4/10
0l2-189-Wallis 61 2020/4/13
012-189-GL 61 2020/4/13
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02-205 61 2020/4/10

012-205-Walis 61 2020/4/13-14
01-205-GL 61 2020/4/13
02-221 62 2020/4/10
012-221-Wallis 62 2020/4/14
02-221-GL 62 2020/4/14
02-234 62 2020/4/10
0l2-234-Wallic 62 2020/4/12
0-234-GL 62 2020/4/12
0p-237 62 2020/4/10-11
012-237-Wallic 62 2020/4/12
02-237-GL 63 2020/4/12
Supplement 19 63 2020/4/29-30
Supplement 20 63 2020/5/1
Supplement 21 63-64 2020/5/4
011-13-Wallis 63 2020/5/4
01-13-GL 64 2020/5/4
a7 (revised) 64 2020/5/4
0Ol2-7-Wallis 64 2020/5/4
0p-7.GL 64 2020/5/4
Supplement 22 65 2020/5/4-5
0z.2-7 65 2020/5/4-5
0lz-2-7-Wallis 65 2020/5/4-5
0z2-7-GL 65 2020/5/4-5
Supplement 23 65 2020/5/22
Supplement 24 66 2020/5/29-5/31
Supplement 25 67 2020/6/3-4
Supplement 26 67-68 2020/6/4-5
Supplement 27 68-70 2020/6/2-5
Supplement 28 70-71 2020/6/7-8
Supplement 29 71-73 2020/6/10-11
Supplement 30 73-75 2020/6/10-12
Supplement 31 75 2020/6/12
Supplement 32 76-78 2020/6/12-14
Supplement 33 78-79 2020/6/22-24
Supplement 34 79-82 2020/6/25-27
Preparing this paper 1-92 2019/12/1-2020/6/28

Note: Dates were recorded according to Beijing Time; ie means ideal extended elements; GL means
Gregory-Leibniz formula.

92



