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1.  INTRODUCTION 

Respecting Heracletean dynamics for mass two speeds 𝑎1 < 𝑎𝑔𝑟𝑜𝑢𝑛𝑑 and 𝑎2 > 𝑎𝑔𝑟𝑜𝑢𝑛𝑑 belong to the 

relativistic mass of the electron 𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐 = (1 +
1

2𝛼−2)𝑚𝑒 in the ground state of Hydrogen 

atom [1] where 𝛼−2 and 𝑚𝑒 is the square of the inverse fine structure constant and ground mass of the 

electron, respectively: 

𝑎1𝑥 𝑎2 =
𝑘𝑚

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2

.                                                                                                                                                                              (1) 

The above speeds are given solving the first relativistic equation[1]: 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2𝑎2 = 𝑒

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2−𝑘𝑚(1−𝑙𝑛𝑘𝑚)+𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐

2 𝑐2(𝑎2−1)

𝑘𝑚 .                                                                                   (2) 

By analogy [2] both speeds should belong to the ground distance 𝑠0 = 𝜆𝑒 of the electron, too, 

where 𝜆𝑒 is Compton wavelength of the electron: 

𝑎1𝑥 𝑎2 =
𝑘𝑠

𝑠0
2𝑐2

.                                                                                                                                                                         (3) 

Two speeds 𝑎1 and 𝑎2 are now given solving the second relativistic equation where 𝑠0 = 𝜆𝑒[2]: 

𝑠0
2𝑐2𝑎2 = 𝑒

𝑠2𝑐2−𝑘𝑠(1−𝑙𝑛𝑘𝑠)+𝑠0
2𝑐2(𝑎2−1)

𝑘𝑠                                                                                                                                   (4) 

It is evident from (1), (3) that the ratio of the concerned dynamics constants 
𝑘𝑚

𝑘𝑠
 equals the ratio of 

parameters 
𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐

2

𝑠0
2  [2] expressed in the same system of units: 

𝑘𝑚

𝑘𝑠

=
𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐

2

𝑠0
2 = (

9.109 626 245 0. 10−31

2.426 310 236 7. 10−12
)

2

𝑘𝑔2𝑠2 = 1.409 640 8. 10−37𝑘𝑔2𝑚−2.                                    (5) 

Then for the speculative value of the mass dynamics constant 𝑘𝑚 = 6.2723515. 10−46 𝑘𝑔2𝑚2𝑠−2 
[3] the next relatively much greater distance dynamics constant is given: 

𝑘𝑠 = 4.449 609 8. 10−9𝑚4𝑠−2.                                                                                                                                            (6) 

The corresponding relativistic speeds in the ground state of Hydrogen atom are then the next [1]: 

𝑎1 = 0.0865946 < 𝑎𝑔𝑟𝑜𝑢𝑛𝑑 = 0.0917077 < 𝑎2 = 0.0969126.                                                                                (7) 

With the average electron speed: 
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𝑎 =
𝑎1+𝑎2

2
= 0.0917536 = 1.0005011 𝑎𝑔𝑟𝑜𝑢𝑛𝑑 ≈ 4𝜋𝛼.                                                                                              (8) 

2. CONCLUSION 

The proposed average relativistic speed obeying Heracletean dynamics is about 4𝜋 − 𝑡𝑖𝑚𝑒𝑠 higher 

than the classical electron speed on Bohr orbit where 𝑎 = 𝛼; and about 4 − 𝑡𝑖𝑚𝑒𝑠 higher than that 

one estimated on the first side of the fragment. As such it does not obey Newtonian and Einsteinian 

dynamics nor for mass nor distance. 
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