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Abstract 

In our previous papers, we exhibited the relationships of 2π, the fine-structure 

constant and Feigenbaum constants with nuclides. In this paper, we show that there 

should be direct relationships of the second Feigenbaum constant α≈2.5029 with 

nuclides 83Bi
*

126 and 84Po
*

125 (both with nucleon number 209) in the form of 

(209/83+209/84)=2.503. So it is supposed that 2π, the fine-structure constant and 

Feigenbaum constants play a game in the world of nuclides and hence determine the 

nucleon numbers of some nuclides at critical points. In the end, a picture indicating 

this kind of game is concluded. 
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1. Introduction 

In our previous papers
1-10

, we exhibited the relationships of 2π, the fine-structure 

constant and Feigenbaum constants with nuclides. The following is one of the most 

typical examples. 
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It shows that the neutron number 157 of the most stable isotopes of 100th element 

Fm
*
 should be directly determined by 2π≈(4×157)/100. And the number 100 is 

indirectly related to the fine-structure numbers 136 and 138 through nuclides 68Er100 

and 69Tm100. 

Some other most typical examples are listed as follows. 
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 In this paper, we report a new example of direct relationships of the second 

Feigenbaum constant with nuclides and conclude a picture of relationships of 2π, the 

fine-structure constant and Feigenbaum constants with nuclides. 

2. Direct Relationships of the Second Feigenbaum Constant with Nuclides 
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 According to our previous theory
9
, the neutron number and nucleon number of 

the most stable isotopes of the 84th element Po
*
 should be 126 and 210, however they 
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are 125 and 209 actually. And the nucleon number of the most stable isotope of the 

83rd element Bi
*
 is also 209. That means 209 is a stable number in the world of 

nuclides. But why? the main reason should be that the average ratio of nucleon to 

proton number of the most stable isotopes of Bi
*
 and Po

*
 is 2.503, almost equal to the 

second Feigenbaum constant α≈2.5029. This shows that there should be direct 

relationships of the second Feigenbaum constant to nuclides.  

3. Game Played by 2π, the Fine-structure Constant and Feigenbaum Constants 

In conclusion, it seems that 2π, the fine-structure constant and Feigenbaum 

constants play a game in the world of nuclides, and their synergistic or competitive 

functions determine the nucleon numbers of some nuclides at critical points (Fig. 1). 

 
Fig. 1 
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