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Abstract: In this paper according to pseudo-Heracletean dynamics on double surface the electron position 

radius 𝑟 = 6.0 𝑥 10−12𝑚 and cycle time 𝑡 = 2.0 𝑥 10−20s is introduced. 
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1. PREFACE 

The subject of interest in this paper is with the help of the minimal mass-radius product belonging to 

the most preferable inverse spin of imaginary self-masses 1  to find out some new characteristics of 

the electron as a physical entity possessing a real mass as well as imaginary self-mass 2 . 

2. THE RANGE OF IMAGINARY SELF-MASSES 

In Heracletean world  1  the particle’s imaginary self-mass𝑚𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 isfound in the next by the 

dynamic constant 𝑘 3  and official speed of light 𝑐  4 determined range: 

0 < 𝑚𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 <
 𝑘 1 − 𝑙𝑛𝑘)

𝑐
𝑖.                                                                                                                                      1  

3. THE RANGE OF REAL MASSES 

According to dual aspect of gravity  2 the imaginary self-mass 𝑚𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 can be attributed to the 

real mass 𝑚𝑟𝑒𝑎𝑙 inside the range of masses determined by the dynamic constant 𝑘  3 , official speed of 

light 𝑐 4  as well as base of natural logarithm 𝑒: 

0 < 𝑚𝑟𝑒𝑎𝑙 <
 𝑒 − 𝑘

𝑐
.                                                                                                                                                               2  

4. THE IMAGINARY SELF-MASS TO REAL MASS RELATION 

The mentioned imaginary self-masses  1  and realmasses  2  are related as follows 2 : 

𝑚𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 = 𝑖
 𝑘

𝑐
 1 − 𝑙𝑛 𝑚𝑟𝑒𝑎𝑙

2 𝑐2 + 𝑘 .                                                                                                                        3  

5. THE MINIMAL MASS-RADIUS PRODUCT 

All imaginary self-masses𝑚𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 spinning around with the most preferable spin 1  possess the 

same minimal mass-radius product expressed in 
ℎ𝑖

𝑐
 units 1 as: 

 
𝑚𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦  𝑥 𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛

ℎ𝑖
𝑐 

𝑚𝑖𝑛𝑖𝑚𝑎𝑙
= 2.28454289711128 …                                                                                        4  

6. THE POSITION RADIUS VERSUS IMAGINARY SELF-MASS 

The position radius 𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛  4  is in inverse proportion to the imaginary self-mass 𝑚𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦  4 : 

𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 = 2.28454289711128 …𝑥
ℎ𝑖

𝑚𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦 𝑐
.                                                                                                          5  
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7. THE POSITION RADIUS VERSUS REAL MASS 

Respecting the equation 3 the position radius  𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛  5  is also inversely proportional to the related 

real mass 𝑚𝑟𝑒𝑎𝑙 : 

𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 = 2.28454289711128 …𝑥
ℎ

 𝑘 1 − 𝑙𝑛 𝑚𝑟𝑒𝑎𝑙
2 𝑐2 + 𝑘 

.                                                                                  6  

As already mentioned ℎ, 𝑘 and 𝑐 is Planck constant  4 , dynamic constant  5 and official speed of 

light  4 , respectively. 

8. THE RANGE OF POSITION RADII 

Taking into account the ranges of imaginary self-masses  1  or real masses  2  the position radius is 

found in the next range: 

2.28454289711128 …𝑥 ℎ

 𝑘 1 − 𝑙𝑛𝑘)
= 5.896229833337 𝑥 10−12𝑚 < 𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 < ∞.                                                           7  

9. THE POSITION RADIUS OF AN ARBITRARY IMAGINARY SELF-MASS 

Knowing the real mass and applying the equation  6  the position radius of an arbitrary imaginary 

self-mass  1  can be calculated in the next way: 

𝑚𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦  𝑥 𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛  =   5.04934024912789 …  𝑥 10−42𝑖𝑘𝑔𝑚                                                                                8  

10. THE ELECTRON POSITION RADIUS 

The electron position radius is presented in the Table1. 

Table1. The electron position radius𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 related to real mass 𝑚𝑟𝑒𝑎𝑙  and imaginary self-mass𝑚𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦  

Particle 𝑚𝑟𝑒𝑎𝑙  

(kg) 
𝑚𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦  

  𝑖 𝑘𝑔   

𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛  

 𝑚  

𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛  

 𝜆𝐶𝑜𝑚𝑝𝑡𝑜𝑛   

Point 0 8.563676097867…  𝑥 10−31 5.896229833337…  𝑥 10−12 0 

Electron 9.10938356 11  𝑥 10−31 8.3663588674(10)…  𝑥 10−31 6.03529005764(72) 𝑥 10−12  2.48743543441(30) 

Particle of 

𝑚𝑟𝑒𝑎𝑙 =

 
 𝑒−𝑘

𝑐
 

5.49954218895…𝑥 10−9 0 ∞ ∞ 

In the above table the electron is ranked in the interval of particles possessing imaginary self-mass. 

Here the electron position radius 𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 is related to imaginary self-mass 𝑚𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦   and real 

mass 𝑚𝑟𝑒𝑎𝑙 . Both masses are of the same level, i.e. ≈ 10−30 𝑖 𝑘𝑔.Further, the point and electron 

position radius equal to the rounded first number, i.e. 6 𝑥 10−12𝑚.And the electron position radius 

𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 yields approximately five Compton half-wavelengths, i.e. 𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛
𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 ≈ 2.5 𝜆𝐶𝑜𝑚𝑝𝑡𝑜𝑛 . 

11. THE NON-STOCHASTIC FINDING OF ELECTRON 

The finding of electron should be expected somewhere on its position radius of the next value 

expressed in meters 𝑇𝑎𝑏𝑙𝑒1 : 

𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛
𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 = 6.03529005764(72) 𝑥 10−12𝑚.                                                                                                                     9  

And the next value expressed in Compton wavelengths of the electron 𝑇𝑎𝑏𝑙𝑒1 : 

𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛
𝑒𝑙𝑒𝑐𝑡 𝑟𝑜𝑛 = 2.48743543441(30) 𝑥 𝜆𝐶𝑜𝑚𝑝𝑡𝑜𝑛

𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 .                                                                                                                 10  

A stochastic event taking place on the position radius is not plausible. The particle being related to the 

non-stochastic wave cannot just jump to an arbitrary position. It should visit the adjacent position 

first. 

12. THE ELECTRON WAVE AMPLITUDE 

According to the relation  10 the wave cycle is approximately odd integer-multiple of the half-

wavelength 5 𝑥 
1

2
= 2

1

2
  what means that the concerned electron wave almost annihilates at each 

even cycle and steps into existence at each odd cycle again. Of the cycle dependent amplitude of the 

sinusoidal wave𝐴𝑤𝑎𝑣𝑒  is at the odd cycle given as: 

𝐴𝑤𝑎𝑣𝑒
𝑜𝑑𝑑 ≈ 𝑠𝑖𝑛 𝜑 . 
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And at the even cycle as: 

𝐴𝑤𝑎𝑣𝑒
𝑒𝑣𝑒𝑛 ≈ 0.                                                                                                                                                                                11  

13. THE ELECTRON CO-WAVE AMPLITUDE 

Respecting the Conservation law the physical matter with no exception for the electron cannot be 

sunk into nothing. Instead, it takes another form. For instance the sinusoidal wave with the amplitude 

𝐴 = 𝑠𝑖𝑛 𝜑   can survive as a co-wave and vice versa as follows: 

𝐴𝑤𝑎𝑣𝑒 + 𝐴𝑐𝑜−𝑤𝑎𝑣𝑒 = 𝑠𝑖𝑛 𝜑 .                                                                                                                                               12  

So, contrarily to the electron wave, the concerned co-wave almost annihilates at each odd cycle and 
steps into existence at each even cycle again. Of the cycle dependent amplitude of the sinusoidal co-
wave 𝐴𝑐𝑜−𝑤𝑎𝑣𝑒  is at the odd cycle given as: 

𝐴𝑐𝑜−𝑤𝑎𝑣𝑒
𝑜𝑑𝑑 ≈ 𝑠𝑖𝑛 𝜑 − 𝐴𝑤𝑎𝑣𝑒

𝑜𝑑𝑑 ≈ 0. 

And at the even cycle as: 

𝐴𝑐𝑜−𝑤𝑎𝑣𝑒
𝑒𝑣𝑒𝑛 ≈ 𝑠𝑖𝑛 𝜑 − 𝐴𝑤𝑎𝑣𝑒

𝑒𝑣𝑒𝑛 ≈ 𝑠𝑖𝑛 𝜑 .                                                                                                                            13  

14. THE ELECTRON CYCLE TIME 

The electron wave& co-wave cycle time lasts 
𝑟𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛

𝑐
  time units, i.e.: 

𝑡𝑐𝑦𝑐𝑙𝑒 = 2.0301315606 …  𝑥 10−20𝑠.                                                                                                                                14  

15. CONCLUSIONS 

Observing the electron in the cycle time intervals  14 (or its integer-multiples) solely the wave or co-

wave could be observed. 
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