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Abstract 
The author’s earlier papers proposed a model of the electron’s internal struc-
ture comprised of both positive and negative masses and charges. Their rela-
tion to the fine structure constant α  was calculated in the author’s previous 
paper. In this paper, more details of the model of the electron’s internal struc-
ture, in particular the thicknesses of its outer shell mass and charge, are cal-
culated. Magnetostriction of the electron’s surface is generated by the elec-
tron’s spinning surface charge. It is calculated that this magnetostriction holds 
the electron together, counterbalancing the outward electrical and centrifugal 
forces. The results of these calculations enable the prediction that a sufficiently 
strong external magnetic field can split the electron into three equal pieces. 
The field strength would have to be on the order of at least 8% of the strength 
at the center of the electron. A model for the origin and creation of an elec-
tron from a gamma ray wave is proposed. Evidence is presented that, for cer-
tain transitions, mass might be quantized and that the quantum of mass would 

be 1
2α

 times the electron mass. 
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1. Introduction 

A model for the internal structure of the electron and its relationships to the fine 
structure constant is described in [1]. It is comprised of both positive and nega-
tive charges and masses, which were employed to resolve charge and mass in-
consistencies. This document provides more details to that model, and also shows 
that it is conceivable that the electron can be split into three equal pieces. The 
topics discussed are: 
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• Origin of the electron—A model for the transition from a gamma ray to an 
electron and positron pair is presented. The initial mass, shape, and radius 
are determined. 

• Creation of the electron—The transition of the electron from its origin to its 
steady state is described. 

• Mass quantization—Some mass relationships suggest that certain mass tran-
sitions associated with the electron and related particles might be quantized. 

• Outer shell mass thickness—The thickness of the outer shell mass is calcu-
lated from the spin angular momentum. If the outer shell’s spin were to be 
zero, its mass is calculated and compared with its mass resulting from its ac-
tual non-zero spin. 

• Charge thickness—The thickness of the charge on the outer shell’s outer sur-
face is calculated. 

• Centrifugal pressure—The centrifugal pressure at the outer surface is calcu-
lated as a function of polar angle. 

• Magnetostriction—Magnetostriction of the charge created by its spin is shown 
to counterbalance the outward centrifugal and electrical pressures, and to hold 
the electron together. 

• Splitting the electron—When an external magnetic field is applied, the elec-
tron’s charge will experience a Lorentz force due to its spin. The force is ani-
sotropic across its surface as a result of the quantization of spin angular mo-
mentum. It is calculated that the force peaks at two polar angles which are 
close to the angles that partition the charge into three equal parts. The exter-
nal magnetic field strength is calculated for which the Lorentz force will create 
a net outward force at the surface, and therefore possibly fracture the elec-
tron. 

The model employs classical physics to extend, but not replace or alter, the 
historic model of the electron based on quantum mechanics. The model has been 
useful in resolving some electron attribute value inconsistencies, and in this 
document predicts the possibility of splitting of the charge. However, in reality it 
is acknowledged that the actual physical internal structure of the electron may 
differ from the model. 

Table 1 contains some fundamental constants from [1]. The pion mass [2] is 
included. Table 2 lists some mass relationships. The values for calculated attri- 
butes are summarized in Table 3. Unless otherwise specified, all units are CGS. 

2. Origin 

A model is presented herein for the transition of a gamma ray to an electron- 
positron pair. Only the electron is considered, although the same model is ex-
pected to apply for the positron as well. 

The origin is defined as that instant in time when the gamma ray ceases to ex-
ist and the electron charge q is created. At the origin, the charge has a radius Ro, 
zero mass associated with it, and a spin. The electric potential energy of the  
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Table 1. Table of constants. 

Constant Symbol Value [cgs] 

fine structure constant α  7.2973525693 × 10−3 

Planck’s constant h 6.62607015 × 10−27 

speed of light c 2.99792458 × 1010 

electron mass m 9.1093837015 × 10−28 = 0.51099895000 MeV 

pion mass π +  139.57077 MeV/c2 

muon mass mµ  1.883531627 × 10−25 g 

 
Table 2. Table of mass ratios. 

Ratio Value 

pion mass
electron mass

 0.9966 4
2α

 

muon mass
electron mass

 1.0022 3
2α

 

outer shell mass
electron mass

 
3

2α
 

zero-spin outer shell mass
electron mass

 
2

2α
 

spin mass 
electron mass

 
2

2α
 

 
charge equals one-half the energy of the gamma ray photon. 

The shape of the spinning charge at the origin can be deduced from the mag-
netic moment. The energy of the gamma ray electromagnetic wave is stored in 
its electric (E) and magnetic (B) fields. The energy densities are: 

2 2

8 8
E B

=
π π

 [3]                          (1) 

The amplitudes of the electric and magnetic fields are equal. The model as-
sumes that this equality is preserved at the origin. The electric field E is that at 
the surface of charge q: 

2
o

qE
R

=                             (2) 

The magnetic field B is that produced by the spinning charge at its center: 

3

2 o

o

MB
R

=  [4]                         (3) 

where Mo is the magnetic moment of the spinning charge. 

2 3

2 o

o o

MqE B
R R

= = =  1
2o oM qR=                   (4) 

https://doi.org/10.4236/jmp.2023.1412090


A. Young 
 

 

DOI: 10.4236/jmp.2023.1412090 1566 Journal of Modern Physics 
 

Table 3. Summary of electron attributes. 

Attribute Value 

 Origin Steady state 
electric field at surface 
magnetic field at center 

E
B

 1 α  

mass 0 m 

shape ring sphere 

outer shell radius 0.5R R 

central core radius 0.5R 0.5R 

outer shell spin  
1
2

 

central core spin  0 

quantum of mass 
1

2
m

α
 

spin frequency 
1

2α
 (gamma ray frequency) 

outer shell circumference 2α  (gamma ray wavelength) 

outer shell thickness 0.30385418R 

surface charge thickness 0.0023175R 

polar angles of fractures 69.35, 110.65 degree 

polar angles of equal charge partitions 70.53, 109.47 degree 

internal magnetic field at center B 8.29 × 1017 gauss 

external magnetic field extB  0.085B 

 
The magnetic moment expression is that of a ring spinning at the speed of 

light c [5]. 

3. Creation 

The electron at its origin is unstable. The mutual repulsion of the charge causes 
the ring to expand in radius and its shape to transition to a sphere. As the radius 
increases, the potential energy of the charge decreases and is converted to mass. 
The expansion stops when the mass equals the electron mass m and the radius 
equals the quiescent value R. The mass m is related to the gamma ray energy by 

2E mc= . The origin and quiescent radii are related by the change in electric 
energy during the creation: 

2 21 1

o

q mc
R R

 
− = 

 
                        (5) 

The classical electron radius is 
2

2
qR

mc
=  [1]. The radius at the origin is there-  

fore: 

2o
RR =                               (6) 
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During the creation, mass is created from the change in electric potential ener-
gy. This mass can be resolved into positive and negative components. Likewise, 
the charge can be resolved into negative and positive components. Each charge 
has a mutual outward repulsive force. The outer shell is comprised of the posi-
tive mass and negative charge. The repulsive force causes it to expand. The nega-
tive mass with its positive charge will tend to contract inward due to its outward 
repulsive force, creating the central core. 

m = electron mass. 
m+ = quiescent outer shell positive mass. 
m− = quiescent central core negative mass. 
As the electron mass increases by m∆ , the outer shell mass increases by  

m m
m

+ 
∆ 

 
 and the central core mass increases by 

m m
m

− 
∆ 

 
. 

Negative mass might be incompressible based on the following reasoning: 
Consider two incremental particles of negative mass material under compression 
pushing on each other. Neither particle yields; in fact, they just push harder 
against each other. The displacement of the particles is zero and the compressi-
bility is zero. Therefore, the repulsive force of the central core’s positive charge 
would not change the core’s radius from Ro. If, however, negative mass is com-
pressible, then the core’s radius would be less than Ro. For either case, the re-
mainder of the model is the same. 

If the central core’s radius is appreciable compared with the outer shell radius, 
the core’s spin must be zero, so that it doesn’t contribute to spin angular mo-
mentum or magnetic moment. 

4. Mass Quantization 

As detailed in [1], the fine structure constant appears in most of the electron’s 
attribute expressions. It also relates some gamma ray attributes to certain elec-
tron attributes. For example, the gamma ray frequency and the electron spin 
frequency are related by α : 

( )

( )

2 2 2

2

spin frequency

spin frequ

1gamma frequency 2
2

2
ency

mc q c h c
ch h RhRc
R

α

α

 = = =  
 

=

π
π

   (7) 

where R is the Classical Electron Radius, 
2

2
qm

Rc
= , 

2
hq cα 
π
= −  

 
 [1], and 

the spin frequency is 
2

c
Rπ

. Also, it can be shown that an equivalent expression  

relates the gamma wavelength λ  to the electron circumference: 

( )gamma wave frequency spin frequency
2 circumference2

2

c c c
c
R

λ
α αα

=

π

= = =  (8) 

There is some evidence that the fine structure constant might also define mass 
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quantization in some instances. Table 2 lists some masses and their relationship 
with the electron mass q. 

The zero-spin outer shell mass in Table 2 is calculated below. Of course, it 
does not exist in reality, but it is a useful concept when calculating the outer shell 
relativistic mass. Zero-spin implies that its spin angular moment s is zero. When  

the outer shell spin angular momentum steps up to 1
2

s = , the shell’s mass cor-

respondingly steps up by 1
2

m
α

. The other entries in Table 2 show a very close 

integral relationship between their mass and 1
2

m
α

 The pion decays to a muon,  

and the difference between the pion and muon masses is also very close to  
1

2
m

α
. This evidence suggests a mass quantum of 1

2
m

α
 for these cases. 

Possibly during electron creation, the mass of the outer shell does not increase  

continuously with radius, but rather in three quantum steps of 1
2

m
α

 each. 

The last entry in Table 2 relates the spin mass to the electron mass. Spin mass 
is defined here as the mass equivalent to the electron spin frequency ν . Its ex-
pression is 

2

2 2 2
2spin mass

2 22
h h c h mc hmc m

R c hcc c q
ν

α α
π

= = = = =
π ππ

          (9) 

5. Outer Shell Mass Thickness 

The thickness of the outer shell is calculated from the spin angular momentum. 
To calculate the angular momentum as a function of the outer shell’s outer and 
inner radii, a solid sphere is sliced into many nested cylinders, coaxial with the 
spin axis. The momentum is calculated for the solid sphere and also for the mass 
at the center to be removed to create the hollow outer shell. The momentum of 
the outer shell is the difference between the momentum of these two masses. 

m+ = outer shell mass 
dm+ = mass of a cylinder 
r = radius of a cylinder 
R = outside radius of the outer shell 
Ri = inside radius of the outer shell = radius of the hollow center 

2 22 R r−  = height of a cylinder 
σ = mass volume density of outer shell for zero-spin 
2πr = cylinder circumference 
dr = cylinder thickness 
T = rotation period 

S = electron spin angular momentum ( )1
2
hs s= +
π

, where spin 1
2

s =  [1].  

v = cylinder rotation speed: 2 rv
T

=
π , 2 Rc

T
=

π , v r
c R
=  

The outer most cylinder has zero mass and a rotation speed v = c. 
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( ) ( )
2

2 2

2 2

4 12 2
4

1 1

rR rR r r Rdm dr dr Rrdr
v r
c R

σσ
σ+

 −  −  = = =
   

ππ
π

− −   
   

    (10) 

0 0

3
2 2 3

0 0

4 4

1 14 4 2 1
2 2

i

i

R R
i

R R
i

i

m R rdr R rdr

RR r R r R
R

σ σ

σ σ σ

+ π π

π π π

= −

     = − = −            

∫ ∫
       (11) 

2

2
3 3

2 2
qm m

Rcα α
+ = =  [1]                    (12) 

Zero-spin mass volume density of the outer core: 
2

22

3 3 3
3 3 2 4

3
32

2 1 2 1 4 1i i i

q
m qRc

R R RR R c R
R R R

ασ

α

+

= = =
          − − −          

            
π π π

  

   (13) 

spin angular momentum of each cylinder: 

34 4v rdS dm vr dm c r Rrdr c r c r dr
c R

σ σ+ +  = = = = π
 

π        (14) 

spin angular momentum of the outer shell: 
4

3 3 4
0 0

42

3

4 4 1

3 1

4 1

iR R i

i

i

RS c r dr c r dr c R
R

Rq
RRc

R

σ σ σ

α

  = − = −  
   

  = −         −  
  

π



π



π∫ ∫

       (15) 

Solving Equations (13) and (15) numerically for the ratio iR
R

 of the inner  

radius to the outer radius of the outer shell yields a value of 0.69614582 and a 
radial thickness of 0.30385418iR R R− = . 

6. Outer Shell Zero-Spin Mass 

zero-spin mass 0m+  = (zero-spin mass volume density) (outer shell volume) 
32

3
0 3

2 4

3 4 1
3

4 1

i

i

Rq mm R
RRc R

R
α

α

+
  = − =         −  

   

π

π

         (16) 

For the spin angular momentum quantum step from s = 0 to s = 1/2, the outer  

shell mass steps up from 2
2

m
α

 to 3
2

m
α

. a quantum step of 1
2

m
α

. 

7. Outer Shell Charge Thickness 

The electric field E at the surface of the electron and its magnetic field B at its 
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center are: 

2
qE

R
=  3

2MB
R

=  0.998841691E
B

α=             (17) 

In the author’s previous paper [1], E
B

 was seen to be so close to α  that it  

was assumed to equal exactly α  The small discrepancy was assumed to be the 
result of a small bulge at the electron’s equator due to centrifugal force. When 
this bulge was included in the equations, the result was  

3
2

q
q α

−

= .                           (18) 

An alternative explanation for the discrepancy is considered in this document. 
The electron shape is assumed to be perfectly spherical, with no bulge at the 
equator. The surface charge q−  of the outer shell is then assumed to have a  

non-zero thickness. And instead of assuming E
B

α= , it is assumed that  

3
2

q
q α

−

= . The thickness of the surface charge q−  is calculated in the following. 

The charge shell is sliced into many very thin concentric spinning spheres, 
each having a radius r and charge dq− . 

R = charge shell outer radius 
Ri = charge shell inner radius 
σ = charge volume density 
dr = radial thickness of each sphere 
dq−  = charge of a sphere = 24 r drσπ  

3
34 1

3
iRq R

R
σ−

  = −     
π  

3
3

3

4 1 i

q
RR
R

σ
−

=
  −     

π

          (19) 

B is created by the sum of the magnetic moments of the concentric spinning 
spheres. Magnetic moment dM of each sphere is: 

( )2 2 2 41 1 44
3 3 3

dM dq r r dr r r dr
c c R
ω ωσ σ− π

= =π=  [5]       (20) 

where 2 RT
c

=
π  and 2 c

T R
ω =

π
= . 

2
24 2

3 3
2 2 4 4 1

3 3 0.998841691i i

R R i
R R

qERdM RB r dr R
R R Rr r
σ σ

α

=  = = = − =  
   

π π
∫ ∫   (21) 

Solving Equations (19) and (21) numerically for the ratio iR
R

 of the inner  

radius to the outer radius of the outer shell surface charge yields a value of 
0.9976825 and a radial thickness of 0.0023175iR R R− = . 

8. Centrifugal Pressure 

The centrifugal force created by the spinning outer shell mass puts an outward 
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pressure on the electron surface. To calculate this pressure, slice a shell hemis-
phere into many concentric rings with their planes parallel to the equatorial 
plane. 

dm+ = mass of a ring 
σ = mass volume density of outer shell for zero-spin 
dC = increment of the pole-to-pole circumference 
θ =polar angle 
r = radial length from the shell center to a ring 
R = electron radius 

v = rotation speed of a ring = sinr c
R
θ  

( ) 2

2 2
2 sin 2 sin

sin1 1

r drdm r dC dr dCr
R Rv r

c R

σ σθ θ
θ

+  = = 
    − −  

π



π


  

  (22) 

Centrifugal force on each ring is in the plane of the ring: 
22

3 2

2
2 sin

sin sin1

v c drdf dm r dC
r R Rr

R

σ θ
θ θ

+  = =  
  

π

−  
 

        (23) 

Assuming the electron material is compliant, a force along dC will create a 
force along the radial, and vice versa. 

dC rdθ= , dCd
r

θ = , where dθ is the angle subtended by dC. 

( )d dC dCd
dr r

θ= =  
( )d dC dr
dC r

=                   (24) 

Therefore, when a radial force is applied, dC changes by the same fraction as 
the radius r. According to Hooke’s Law, dr is created by the radial force, and the 
force on dC is changed by d(dC). So outward radial forces will reduce the sur-
face tension force across dC by an amount equal to the radial force. 

Hooke’s Law:  

( )
force along force along a radial

d dC drk k
d

d
C

C
r

= ==  

Therefore, a force along dC is also a force along a radial, and vice versa. 
df is parallel to the equatorial plane. The centrifugal force in the radial direc-

tion from the center is required for calculating the centrifugal pressure on the 
surface. Project df onto both the radial and dC. The df projection vector onto dC 
points toward the equator, and therefore increases the outward force along the 
radial. The sum of the centrifugal force components along the radial is then 

( ) ( )( ) ( )cos 90 sin 90 sin cosdf dfθ θ θ θ− + − = +          (25) 

area of the outermost ring = 2 sinR dCθπ  
radial pressure of a ring contributing to the total radial centrifugal pressure at 
and normal to the outer shell surface: 

https://doi.org/10.4236/jmp.2023.1412090


A. Young 
 

 

DOI: 10.4236/jmp.2023.1412090 1572 Journal of Modern Physics 
 

( ) 3
2

3 2

sin cos sin cos
2 sin sin 1

c

df xdP c dx
R dC x

θ θ θ θσ
θ θ

+
=

−π
+

=          (26) 

where sinrx
R
θ

= . 

centrifugal pressure normal to dC at the outer shell surface: 
3outer ring sin2

sin3inner ring 2

sin cos
sin 1

iRc c
R

xP dP c dx
x

θ
θ

θ θσ
θ

+
= =

−
∫ ∫          (27) 

where .69610 4582iR
R
= . 

( )

( )

32 2 2
3

32 2

sin cos 1 1 sin 1 sin
3sin

1 1 0.4846sin 1 0.4846sin
3

cP c θ θσ θ θ
θ

θ θ

+ = − − −
− − + − 

 

( )
2

3 3 3
2 4 .69614582

3 3
4 1 0

4 1 i

q m
RRc R

R

σ
α

α

= =
  − −  

  

π


π

        (28) 

Centrifugal force is greatest at the equator ( 90θ =  deg): 

( ) ( )32 2 33190 1 0.4846 1 0.4846 0.5946 1.0739 10
3cP c cθ σ σ = = − − + − = = ×  

  

(29) 

9. Surface Tension 

The electron’s spinning charge shell creates a magnetostriction force tangential 
to its surface. This force can be calculated by slicing the charge shell into many 
concentric rings parallel to the equatorial plane. Two adjacent rings are consi-
dered to have the same current I, so they will be attracted to each other. Their 
separation is d, which is assumed to be much less than the ring circumference. 
Therefore, at any point along the rings, the two currents appear to flow along in-
finitely long straight wires. The following formula can then be used to calculate 
the force/length: 

2

2
2F I

l dc
=  [6]                        (30) 

d ldC= �  

dC = an increment of the pole-to-pole circumference 
2 sinl R θπ=  = circumference of a ring 

θ = polar angle of the circumference increment dC 
sinc θ  = rotation speed of a ring 

( )2 2
sin2 sin sin

2 sin4 4
q c cqI R dC dC

RR R
θθ θ
θπ

− −

π
π π

 = = 
 

         (31) 

The attractive force between two rings is: 
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( )
( )

( )
22

3
2 2 3

2 1sin 2 sin sin
4 4

qcqF dC R dC
dCc R R

θ θ θ
−−   = =   

 π 
π

π
       (32) 

The magnetic pressure dP between two adjacent rings from their mutual at-
traction is both tangential and radial, and is assumed to be uniformly distributed 
across a hemisphere. (For simplicity, only one hemisphere is considered.) 

dC Rdθ=                            (33) 

( ) ( ) ( ) ( )
2

3 2 3
3

2 2 2 4

sin sin4
2 2 8

q
dC qF RdP d

R R R

θ θ
θ

−

−

= = π
π π

=
π

           (34) 

The magnetic pressure on the outer shell hemisphere from all ring pairs is: 

( )
( )

( )2 2
2 2

3 34
2 4 2 40 0

sin 1.305287 10
8 12

q q
P dP d

R R
θ θ

−
π

−
π

= = = = ×
π π∫ ∫       (35) 

10. Electric Force on a Ring 

Outward repulsive electrical force normal to dC on each ring: 

( )2 2 sin sin
24

q qdq R dC dC
RR

θ θ
− −

−

π
= =π               (36) 

2 2 3sin sin
2 2e

qdq q q qqf dC dC
RR R R

θ θ
− − −

= = =               (37) 

outward repulsive electrical pressure normal to dC on each ring: 

3

4

sin
2

2 sin 2 sin 4
e

e

qq dCf qqRP
R dC R dC R

θ

θ θ

−

−

= = =
π π π

              (38) 

The electric pressure is the same for all rings. 

( )
4

2

2 4

electrical pressure 
surface tension pr

4 2 0.0458
e

50618

1

s

2

sure
E

qq
R

q

P

R

α

−

−
=π

π

=π=        (39) 

11. Holding the Electron Together 
( ) 33

34

electrical centrifugal 
surface tension p

90 1.0739 10
ressu

0.045851 0.1281
1.30528 0r 1e 7

e cP P θ
=

×

+ = ×
= +   (40) 

The inward surface pressure due to the surface tension is greater than the sum 
of the outward surface pressures. Therefore, the surface tension (magnetostric-
tion) holds the electron together. 

12. Splitting the Electron 

The surface tension can be overcome by an external magnetic field. The follow-
ing looks at the external magnetic field extB  as a function of polar angle re-
quired to break surface tension. For electrons in the Zeeman ground state, the 
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force will be outward. 
The magnetic pressure required to break the surface tension is calculated from 

external magnetic pressure electrical pressure centrifugal pressure
surface pressure surface pres ure

1
s

+
= −   (41) 

It is assumed that the surface tension will break where the greatest net out-
ward pressure is applied. 

The tilt angle φ  of the electron spin axis with respect to the external mag-
netic field is determined by quantum spin angular momentum S and its projec-
tion SZ along the magnetic field: 

( )
2cos 0.577350269

1
2

z

hsS
hS s s

φ = = =

π
+

π  54.736 degφ =         (42) 

The component of the external field along the spin axis that creates an out-
ward force normal to the spin axis is cosextB φ . The component of the external 
field normal to the spin axis that creates a force parallel to the spin axis is 

sinextB φ . The integral of this force component for one spin rotation is zero. 
However, during one half of the spin cycle, this force will create an axial com-
ponent of force that has an outward projection along the radials. 

Force fB is created by the axial component of extB . It is parallel to the plane of 
the ring 

sinv c θ=  

sincos cos cos sinB ext ext ext
v cf dq B dq B dq B
c c

θφ φ φ θ− − −= = =  [6]    (43) 

Force Bf ′  is created by the component of extB  parallel to the plane of the 
ring. It is parallel to the spin axis. Its direction reverses during the spin cycle. 
Consider the direction that creates an outward force along the radial. 

sinsin sin sin sinB ext ext ext
v cf dq B dq B dq B
c c

θφ φ φ θ− − −′ = = =       (44) 

2ring char 2 sin se i
24

g nq qdq R θdC dC
RR

θ
− −

− ==
π

=π           (45) 

2sin cos sin cos sin
2 2B ext ext
q qf dCB B dC
R R

θ φ θ φ θ
− −

= =          (46) 

2sin sin sin sin sin
2 2B ext ext
q qf dCB B dC
R R

θ φ θ φ θ
− −

′ = =          (47) 

component of fB along a radial having a polar angle θ : 

( )cos 90 sinB Bf fθ θ− =                      (48) 

The component of fB along dC tends to stretch dC and therefore R, becoming 
an outward force along the radial. 

( )sin 90 cosB Bf fθ θ− =                      (49) 

component of Bf ′  along a radial having a polar angle θ : 
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cosBf θ′                               (50) 

The component of Bf ′  along dC that tends to stretch dC and therefore R, 
becoming an outward force along the radial. 

sinBf θ′                               (51) 

sum of all force components along the radial: 

( )( )2

sin cos cos sin

sin cos sin sin cos
2

B B B B B

ext

F f f f f

q B dC
R

θ θ θ θ

θ φ φ θ θ
−

′ ′= + + +

= + +
            (52) 

The pressure PB normal to the outer shell surface due to the external magnetic 
field is: 

( )( )2 sin cos sin sin cos
2 sin 4

B
B ext

F qP B
R dC R

θ φ φ θ θ
θ

−

= = +
π

+
π

     (53) 

A ring can fracture when the net outward pressure normal to the surface is 
greater than the surface tension pressure:  

surface tension pressu
1

re 
B E CP P P

P
+ +

=                   (54) 

The electron can therefore fracture when the external magnetic field extB  is 
at least the value calculated from: 

( ) ( )

( )

( ) ( )

( )

( ) ( )

2

3 32 2 2 2
2 2

4

16

3 32 2 2

10.9541
sin sin cos3 cos sin

1 1 sin 1 0.4846sin 1 sin 1 0.4846sin
4 3
cos sin sin

19.0303 10
sin sin cos

1 11 sin 1 0.4846sin 1 sin 1 0.4846s
3 30.1450

ext
qB

R

R c
q

θ θ θφ φ

θ θ θ θ
σ

φ φ θ

θ θ θ

θ θ θ

−

−

=
++

 − − − − − + − 
 −

+


= ×  +

− − − − − + −
−

π

π

2

4

in

sin

θ

θ







  

(55) 

The external magnetic field extB  for which a fracture can occur is at a mini-
mum for: 

69.35 degreeθ =                         (56) 

and 110.65 degree for the opposite hemisphere. The corresponding value of extB  
is: 

16 127.02 10 gauss 7.02 10 TextB = × = ×                 (57) 

By comparison, the magnetic field at the center of the electron is: 

17
2 8.29 gauss10qB

Rα
= = ×                    (58) 
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Therefore, the magnetic field required to split the electron is extremely large, 
but yet only 8.5% of the field inside of the electron. Maybe clustered electrons 
can create such a field. 

The value of the polar angle at which the electron will split into three exactly 
equal parts is calculated in the following: 
surface area of a sphere from pole to polar angle θ : 

( )( ) ( )2
0

2 sin 2 1 cosR Rd R
θ

θ θ θπ= −π∫                 (59) 

polar angle for which the surface charge is equal to 1
3

q : 

( )2 212 1 cos 4
3

R Rθ− =π π  70.52877937θ =              (60) 

Therefore, the polar angles calculated from the model of the fractures which 
split the electron into three equal pieces has a discrepancy of −1.2 degree, or 
−1.7%. 

The points on the electron surface at which it fractures are not determined 
primarily by anisotropies within the electron. They are determined primarily by 
the anisotropy across the electron surface of the Lorentz magnetic force caused 
by an external field. And this anisotropy is the result of the electron’s precession 
angle, which in turn is the result of quantized angular momentum. 

The angle of the precessing electron axis in a magnetic field is determined by 
the ratio of SZ and S, which are specified by quantum theory. The Lorentz field is 
resolved into two orthogonal components, as determined from this angle. The 
expression for the sum of the forces from these two components yields the basic 
polar angle for which the Lorentz force normal to the electron surface is the 
greatest. This polar angle is shifted up slightly by the centrifugal force, to pro-
duce the polar angle at which the electron is predicted to split into three parts. 

Reference [7] proposes that the electron can split into two parts having equal 
charge. There might be more than one mechanism that can split the electron, 
with different quasiparticles created and having different charges. The model 
presented in this document assumes an external magnetic field as the splitting 
mechanism. The model predicts the locations of the two splits on the electron 
surface and that the resulting quasiparticles produced have equal charges. It pre-
dicts nothing more about the quasiparticles. It is conceivable that only the 
charge splits and not the mass. Or if the masses split also, they might not be 
equal. References [8] and [9] discuss quantum Hall effect experiments that  

indicate the electron charge is split into three equal charges of 
3
q . Evidence that 

the fundamental charge is 
3
q  and not that of the electron’s charge q is also pro-

vided by the existence of quarks, which have charges of integral multiples of 
3
q . 

13. Summary 

A model has been presented for the electron and positron at the instant, or ori-

https://doi.org/10.4236/jmp.2023.1412090


A. Young 
 

 

DOI: 10.4236/jmp.2023.1412090 1577 Journal of Modern Physics 
 

gin, of their creation from a gamma ray. The electron’s expansion to its steady 
state is discussed. Mass relationships within the electron and among some re-
lated particles suggest that certain mass transitions might be quantized. The thick- 
nesses of the positive-mass outer shell and the negative surface charge have been 
calculated. It appears that the binding force which holds the electron together is 
the magnetostriction force created by the spinning charge. This force can be 
overcome by a sufficiently strong external field. The result could be a fracture 
along two lines of latitude, having polar angles such that the charge is divided 
into three equal parts. The values for these results are summarized in Table 3. 
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