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Abstract 

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

on some critical nuclide numbers such as 112, 173, 137, 83, 29 and 103. In this paper, 

we give the general formulas of the fine-structure constant and some formulas of the 

fine-structure constant based on the 92th element Uranium. These formulas relate to 

92U-235/238 and predict 126Ch188 (the most stable isotope of the 126th element). 
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1. Introduction 

In our previous papers1-9, we gave many formulas of the fine structure constant and 

their applications or relevant developments. The two most typical formulas and the 

general formulas of the fine-structure constant are as follows. 

1

112
2

278
2

2 2 2 2
2 2

-
3 5 7 2 1

1 1

1

36 1
1/137.035999037435

17 (2 )
112

75

13 (2 ) 1
1/137.035999111818

1100
112

64 3 29

2  formula:  (2 ) ( )
2 3 4 1

( ) ( ) ( ) ( )
1 2 3

1
( )

c k

Chen

Chen

Chen k
k

critical

e e e e e
e e

ke

k

n
f ZNA

Z m









 




−

−

−

+

= =


+


= =

−
 

− = = 
+

= =
+ 1

2 2

2 2

1
1/137.035999037435

(2 )

(2 )1 1
( ) 1/137.035999111818

   refer to numbers of proton, neutron and neucleon of nuclide 

k critical

k

critical critical

A

Z N

Z

m
f ZNA

Z n Z

Z N A X

 




 

=
+

= = =
− −

 



2 

 

 Zcritical is defined as a critical nuclide number such as 112, 173, 137, 83, 29, 103 

and 92. m and n are integers which relate to nuclides, it would be better if they contain 

squared integer number factors because 2π is essentially a squared number according 

to 2π-e formula. δ1 and δ2 is minor fractional numbers which factors also relate to 

nuclides. Zcritical corresponds to some critical nuclides as follows (Table 1). 

Table 1. Zcritical and its corresponding critical nuclides. 

Zcritical Nuclide Particularity 

112 112Cn173 the natural end of elements 

173 173Ch262 the ideal extended end of elements 

137 137Fy209 the maximum of hydrogen-like atoms 

83 83Bi126 the end of stable elements 

29 29Cu34,36 the critical point of N/Z=(3/2)0.5 

103 
70Yb103 with nucleon number of 173 

103Lr159 with nucleon number of 262 

92 92U143,146 the end of primordial elements 

 (2π)k refers to the following expressions. 
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2. The General Formulas of the Fine-structure Constant 

For nuclide ,

   represent numbers of proton, neutron and neucleon of nuclide .
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The 137th hydrogen-like  element Fy is an ideal (imaginative) element

In reality, the above formula should be modified to:  
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3. Specific Characteristics of the 92th Element Uranium  

The 92th element Uranium is the end of primordial elements in the earth (Fig 1 and 

2) because it has relative stability among all radioactive elements. 

 

Fig. 1. Graph of Abundance of Elements in the Universe 
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Fig. 2. Graph of Stability of Nuclides 

 The process of nuclear fission of U-235 shows 92, 56 and 47 are special stable 

numbers in nuclides (Fig. 3). 

 

Fig. 3. The Process of Nuclear Fission of U-235 

The two most stable isotopes of Uranium are listed as follows (Table 2). 

Table 2. The two most stable isotopes of Uranium 

Isotopes Z N A Half-Life Natural Abundance 

U-235 92=4×23 143=11×13 235=5×47 7.0×108 yr 0.71% 

U-238 92=4×23 143=2×73 238=14×17 4.5×109 yr 99.28% 
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The reason why U-235 and U-238 are relatively stable is mainly because 92 (4×

23), 235 (5×47) and 238 (14×17) are special referring to the following formulas. 
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 As the 92th element Uranium is so special, 92 should be a critical nuclide number 

(Zcritical), so we can construct some formulas of the fine-structure constant based on it. 

4. Formulas of the Fine-structure Constant based on the 92th Element Uranium  
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5. Two Typical Formulas of the Fine-structure Constant based on the 92th 

Element Uranium  

Among the above formulas of the fine-structure constant based on the 92th element 

Uranium, two are more meaningful and listed as follows.  
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