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Abstract 

This paper is a subsequent paper to the previous two papers “Chen’s Formulas of 

the Fine-structure Constant” (viXra:2002.0203) and “Supplement Formulas of the 

Fine-structure Constant α, New Formulas of Euler Number e and Their Relationships 

with Nuclides” (viXra:2008.0020) for giving some supplement formulas and 

explanations to some recent measurements. In the previous papers, many formulas of 

the fine-structure constant (α) based on the key numbers 112, 173, 137, 83, 29 et al 

had been given, and some fractional number formulas of α based on 56 and 81 had 

also been given. In this paper, some new fractional number formulas of α based on 56 

and 81 were supplemented, and some explanations to recent (the last decade) 

measurements of α were presented, especially the latest most accurate measurement 

of α (reported by Nature on Dec. 2, 2020) was commented. 

Keywords: formulas of the fine-structure constant, measurements of the 

fine-structure constant, explanations and comments. 

1. Introduction 

As Richard Feynman supposed, the biggest atomic number Zmax would be the 137
 

because the velocity of ground state electron in a hydrogen-like atom (with just one 

electron) would reach the speed of light when the atomic number increases to 137 

according to one of the definitions of the fine structure constant α as follows.  
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max

: the velocity of ground state electron in hydrogen atom

: a hydrogen-like atom with Z protons and just one electron

:  the velocity of ground state electron in a hydrogen like atom
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This also implies that the fine-structure constant α relates to atomic numbers or 

even nucleon numbers of elements. Consequently, we had constructed many formulas 

of the fine-structure constant based on the atomic numbers 112, 173, 137, 83, 29 et al. 

For examples, the two most typical and concise formulas are listed as follows
1
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 The nucleon number 137 appears just once in all 286 primordial nuclides, i. e., 

56Ba81, so modification to 137=56+81 should be the other way to construct formulas 

of the fine-structure constant. The method and the most typical formulas are listed as 

follows
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 In this paper, we give some supplement formulas of the fine-structure constant 

which had been omitted in the two previous papers
1,2

, and give some explanations to 

recent (the last decade) measurements of the fine-structure constant.  

2. The Fine-structure Constant Expressed as Fractional Numbers 
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3. The Speed of Light in Atomic Unites Expressed as Fractional Numbers 
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4. The Meanings of Numerical Values of α and cau 
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5. Evaluation of the Latest and Previous Reported Values of Measurements 

The latest reported value of α determined by the most accurate measurement is 

1/137035999206(11)
3
. However, this result is quite different from those of the two 

previous measurements, i.e., 1/137.035999046(27)
4
 and 1/137.035999037(91)

5
. Here, 

we try to give explanations for this very strange contradiction (Fig. 1 and Table 1). 

 

Fig. 1 
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Table 1. Evaluation of the measured values of α1 by comparison to the calculated value. 

Measurement 
Measured Value 

of 1/α1 

Calculated Value 

of 1/α1 
Error Accuracy Ratio 

StanfU-20026 137.036000(10) 

137.035999037435  

1 10 0.1 

LKB-20115 137.035999037(91) 0 91 0 

Berkeley-20184 137.035999046(27) 9 27 0.33 

LKB-20203 137.035999206(11) 169 11 15.4 

Note: Suppose the calculated value is correct and precise; Error is the difference 

between measured value and the calculated value; Ratio means error to accuracy ratio. 

The following are some typical examples of our formulas of the fine-structure 

constant (α), in which there are many coincidences with themselves and with nuclides. 

For examples, there is one per infinite coincidence of (2π)112 and 112 in Formula (1) 

and there are marvelous coincidences of 56 and 81 in Formula (3) and (4). So we 

believe our formulas and the two calculated values of α are correct and precise. And 

hence, four relatively accurate measurement results (with the same measuring method) 

are evaluated as in Fig. 1 and Table 1. It seems the measurements got to a critical 

point, after which the more accurate the measurement is, the less correct the result is. 

This would be the reason why the latest measurement result (1/137.035999206(11))
3
 

is so strange and contradict the previous measurement results. If this reason is true, 

the measurement result in 2011 (1/137.035999037(91))
5
 would be the best correct 

although less accurate, and we should trust it the most. The three green flat lines in 

Fig. 5 almost prove the above explanation, however, to verify it further, it would be 

better that experimental physicist give additional measurement results, for example, 

1/α=137.035999lmn(27-11) with lmn between 046 to 216. 
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6. CODATA Recommended Values of the Fine-structure Constant 

Table 2. CODATA recommended values of 1/α. 

Year CODATA Recommended Value of 1/α 

2006 137.035999680(93) 

2010 137.035999074(44) 

2014 137.035999139(31) 

2018 137.035999084(21) 

2022 ? 

 Table 2 indicates that since 2010 CODATA recommended values of the 

fine-structure constant have been fluctuating according to experiment results, and this 

embarrassing situation would continue for a long time. Some questions are what value 

CODATA would recommend in 2022, whether 137.035999206 would be OK and so 

on. So it should be the time to provide theoretical criteria such as our formulas and 

values.  

7. Formulas of α according to the Latest Most Accurate Measurement 

The Latest most accurate measurement gave a value of 1/α of 137.035999206(11)
3
. 

If the value and the accuracy of measurement correlated each other, this result should 

be somewhat reasonable and we could construct formulas based on it as follows. 

However, the following formulas are less beautiful and concise than the original one.  
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8. Fractional Number Formulas of α according to the Latest Most Accurate 

Measurement 
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