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Abstract 
Using our recently published electron’s charge electromagnetic flux manifold 
fiber model of the electron, described by analytical method and numerical 
simulations, we show how the fine structure constant is embedded as a geo-
metrical proportionality constant in three dimensional space of its charge 
manifold and how this dictates the first QED term one-loop contribution of 
its anomalous magnetic moment making for the first time a connection of its 
intrinsic characteristics with physical geometrical dimensions and therefore 
demonstrating that the physical electron charge cannot be dimensionless. We 
show that the fine structure constant (FSC) α, and anomalous magnetic mo-
ment αμ of the electron is related to the sphericity of its charge distribution 
which is not perfectly spherical and thus has a shape, and therefore its 
self-confined charge possesses measurable physical dimensions. We also ex-
plain why these are not yet able to be measured by past and current experi-
ments and how possible we could succeed. 
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1. Introduction 

According to the Standard Model (SM) the electron is a dimensionless point 
charge and massive particle [1] [2] therefore its charge and mass cannot have 
any shape (i.e., manifold) and consequently any physical size when interacting 
with its environment and their origin is only intrinsic in nature. Nevertheless, 
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the term “intrinsic” as in the case describing its other physical properties like 
spin can also be used for describing a possible charge manifold effectively for the 
purpose of analysis under the framework of an effective geometry theory [3] [4]. 
Our novel electron charge fiber mode [5], also based on our previous experi-
mental observations with the macroscopic quantum emulator physical nano-
magnetic device ferrolens [6] [7] [8], is consistent with the mass, total spin an-
gular momentum in the xyz directions of the electron known value ( 3 2 )ħ ≈ 
0.866ħ, i.e. (1/2)ħ in the z-axis and also with the speed of light in a vacuum limit 
c (i.e., a Compton electron radius) therefore it does not contradict with the SM. 
Also, the 720˚ phase rotation Dirac Belt intrinsic property of the electron [9] can 
also be explained with our model [5] and its wave-particle duality is demon-
strated. Given our research, a novel manifold therefore also shape and size to the 
electron charge solves many problems arising from infinities and avoids the need 
for any renormalization [10] in theory. Additionally, fruitful correlations can 
now be found of the electron’s physical properties and their deeper physical ori-
gin can be revealed with many unforeseen potential merits for the future pro-
gression of particle physics and today’s many unsolvable problems [11] in phys-
ics could be explained for example how a so relative small rest mass particle of 
~0.511 MeV cannot have any finite measurable size found yet? 

This last question above also brings the caveat to the whole story which is that 
from our empirical evidence from experiments, we were not able so far to find a 
finite size for the electron. Notice we cannot measure the size of a free electron 
directly, especially at low acceleration energies because of its elastic scattering 
with photons property. 

Basically, there are two types of experiments we are aware of, however, calcu-
late or imply an upper limit for the size of the electron indirectly from other 
measured physical properties of the electron like, for example, its g-factor. 

Firstly, experiments looked for a finite value of the electron dipole moment 
eEDM but they did not find any. This means that either the electron is an ex-
tremely symmetric object (for example, a very perfect sphere) or its size is smaller 
than around 10−30 meters. Therefore these experiments as long as they do not 
find any definitive eEDM value for the electron cannot tell us about the finite 
size of the electron. 

The most accurate experimental verification we have until today from the 
above first type of experiments concerning the electron is the published 2018 
ACMEII collaboration results [12] at |de| < 1.1 × 10−29 e·cm thus 1.76 × 10−50 C·m 
or 17.62 × 10−49 C·cm upper limit eEDM (i.e., 1 e·cm = 1.602 × 10−21 C·m). Also, 
in the same year, independent institution research proposed an alternative eEDM 
experiment using BaF, barium monofluoride molecular beam which could im-
prove the sensitivity up to one order from the ACMEII results at 5 × 10−30 e·cm 
thus, 8.01 × 10−51 C·m [13]. However, these experiments scan only for an asym-
metry along the spin axis of the electron and not the rest of its charge distribu-
tion around it. Similar recent experiments were carried out also by the JILA 
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group with similar results [14]. 
We show for the first time here using the results of our previously published 

model [5] that our model predicts that there is no effective far E-field interaction 
anisotropy of the electron charge with its environment between the two poles 
along its spin axis (i.e., the two poles N-S distortions are perfectly equal in am-
plitude thus identical and opposite symmetrical) therefore an eEDM cannot exist 
between the two poles validating the current Standard Model theoretical upper 
limit of de < 10−38 e⋅cm which infers that the generated E-field by the electron 
charge to be for all means and purposes a perfect sphere and cancelling any at-
tempt for further new physics and new particles beyond the existing Standard 
Model (SM) discovered by these type of experiments since the electron manifold 
is perfectly symmetrical on its two pole regions. However, our fiber charge flux 
model [5] instead, approximately predicts for the electron’s rest electric dipole 
moment value eEDM(rest) that a spatial anisotropy in the spherical charge distri-
bution manifold exists. The spatial anisotropy our model reveals is that there is a 
tiny, same amount of curvature missing (vortex) from both of the poles com-
pared to the rest of the charge sphere and equator in order for this to be a perfect 
2πr sphere with r the radius at the equator. Also, our research refers ideally to 
free electrons at rest thus without acceleration and any translational motion, 
since we ansatz that acceleration further decreases any electric dipole moment 
eEDM from its rest value therefore our prediction can also be taken as an ap-
proximate upper limit (i.e., maximum value possible) for any eEDM. The second 
type of most recent experiments indirectly inferring an upper limit of the size of 
the electron, are experiments that are primarily measuring the anomalous mag-
netic moment of the electron [15] [16] [17]. If the experimental results deviate 
with great significance, say close to 5σ from the predicted QED values or also 
referred to as corrections, among other conclusions, this also means that the 
electron interacts differently than predicted with the vacuum (i.e., polarized va-
cuum) also suggesting that the electron can have a finite size and even possible 
inner structure. So far, the electron was not found to deviate from the predicted 
theoretical values of QED with a spatial sensitivity of the measurement around 
10−18 m [17] therefore also an upper size limit. Nevertheless, this last type of ex-
periment is high energy accelerator beam experiment which as we make clear in 
the following sections possible disturbs the charging manifold of the electron 
from its rest state. 

We propose at the end of the paper an alternative experiment for measuring 
the electron for finite dimensions without disturbing it as possible, from its rest 
energy 0.511 MeV and with very little translational motion. 

There is another type of experiment somehow irrelevant to measuring any size 
for the electron but still worth mentioning here, very high energy electron-positron 
beam scattering experiments ( )e e e e γ+ − + −→  [18] but these are looking for 
any annihilation product new unknown sub-particles and therefore inferring al-
so to possible inner structure of the electron besides the two known γ-photons 
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emissions per electron-positron pair from the collision of the two beams. So far there 
was not really any extraordinary result reported suggesting any inner sub-particles 
for the electron apart from the two γ-photon emissions during the annihilation. 

This is also explained in our electron charge fiber model [5] since as we show 
the electron is not constituted by any sub-particles but nevertheless its charge 
has an energy flow manifold or else specific EM flux morphology thus a cohe-
rent stream of virtual photons which are making up its charge manifold. These 
virtual photons coaxial dipole vortex flow as we will present later on, effectively 
creates a deformed twisted spin 0.866ħ otherwise normal photon, essentially 
confined in a volume in space due to its vortexing motion1. The same is true for 
the positron. The collision of an electron with a positron particle undoes these 
vortices and untwists these deformed photons back to normal spin 1ħ photons 
and releases these two γ-photons, one for each particle and each at the exact 
Compton electron wavelength predicted by theory therefore also, each γ-photon 
emitted from the collision has the exact rest energy of the electron or positron of 
0.511 MeV! No other particle is generated during the annihilation of the elec-
tron-positron pair except these two normal γ-photons. Although this does not 
necessarily indicate that electrons are actually deformed twisted, spinning pho-
tons we cannot however discard this possibility also supported by other inde-
pendent researchers [19] [20] [21] [22] [23] and also related rigorous mathe-
matical physics recent research of Prof. Hans Hermann Otto [24]. 

The EM Flux Charge Manifold Fiber Model of the Electron 

Our electron EM charge flux manifold fiber model [5] makes for the first time a 
novel correlation of the fine structure constant of the electron with its possible 
charge manifold (i.e., geometrical shape of the electron charge). In order to 
study the proposed manifold for the charge of the electron at its most funda-
mental state and simplify, our model refers to a hypothetical isolated free elec-
tron at rest with no translational motion: 

In Figure 1, we show our fiber model of the unified Electromagnetic flux charge 
manifold of the electron [5] with its FSC embedded as a geometrical proportio-
nality constant and also expressed as an electromagnetic flux ratio of the flux 
flowing inside its magnetic moment (see horn tube formation at the center of 
horn spheroid manifold) to the charge flux on the surface of the spherical mani-
fold. This flux ratio is essentially controlled by the radius of the magnetic mo-
ment thus radius of the horn tube re ≈ 2.81 × 10−15 m classical radius of the electron, 
to the radius at the equator of the charging manifold 132 3.86 10 mcλ

−≈ ×π=  
the reduced Compton wavelength with the normal Compton wavelength of the 
electron 122 2.426 10 mcλ

−= ≈ ×π  being the circumference of the manifold at 
the equator, see Figure 1. The vortex lines in this coaxial dipole vortex configu-
ration of the charging manifold of Figure 1 illustrate normal EM flux thus a co-
herent stream of virtual photons by which it is known the EM flux consists. The  

 

 

1See animation of the described phenomenon with the blue ribbon representing the twisted vortex-
ing photon: https://www.horntorus.com/particle-model/revolution-rotation-superposition.html 
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Figure 1. Electromagnetic flux charge manifold fiber model of the electron [1]. Anima-
tion: https://www.horntorus.com/particle-model/greensphere.html. 
 
same known EM flux formation shown manifests the charge of the electron. The 
bare mass of the electron is positioned as a dimensionless-point, center of mass 
of the whole self-confined energy manifold, at the center of the charge manifold 
shown in Figure 1. The bare mass of the electron may have no physical dimen-
sions but the self-confined charge energy of the electron has, namely the reduced 
Compton wavelength radius ƛ. Alternatively, you can think the classical radius re 
value of the electron, radius of horn tube formation in our model depicted in 
Figure 1, as an effective radius of its bare mass also has a center of mass. How-
ever, in this research, we consider as electron radius its charge radius from the 
center of the manifold to the equator, thus the reduced Compton wavelength 
value ƛ. 

The Equation (1) for the fine structure constant α below is already known 
from the literature [25] [26] [27] [28]: 

erα =


.                           (1) 

However, it was never shown until now how this equation is correlated to the 
physical geometrical characteristics structure of a possible charge flux manifold 
of the electron [5] expressed by novel Equation (2) of the illustrated manifold of 
Figure 1: 

 diameter of horn tube of electron 1
 diameter at equator of electron 137

α = ≈              (2) 

where re, the classical radius of the electron is the radius of the horn tube forma-
tion of the manifold shown in Figure 1; thus, the intrinsic magnetic dipole mo-
ment charge of the electron qμ(e) = ec in A·m SI units or expressed as magnetic 
flux Φμ(e) = ecμ0 in Weber SI units and ƛ the reduced Compton wavelength of 
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the electron is the radius at the equator of the charge spheroid of the manifold. 
The charge flux on the sphere surface represents the electric elementary electric 
charge |−e| of the electron responsible for generating its interaction E-field with 
its environment whereas the flux inside the horn tube generates the intrinsic 
magnetic moment of the electron and consequentially its M-field interaction with 
its environment. This radii ratio of Equation (2) controls the flux ratio of the flux 
inside the horn tube of manifold (i.e., magnetic moment) to the flux outside on the 
surface of the spheroid as shown in the below novel derived Equation (3) [5]: 

0

04
ecµ

α =
Φ

.                            (3) 

Both the numerator and denominator of Equation (3) represent magnetic flux in 
Weber (Wb) SI units with Φ0 = 2.06783385 × 10−15 Webers being the magnetic 
flux quantum known value, e the elementary absolute charge value, μ0 the per-
meability of vacuum space and c the speed of light in a vacuum. 

Further analyzing Equation (3), we derive that the electric charge e of the 
electron can be expressed in electric flux ΦΕ(e), V·m SI units by Equation (4). Us-
ing the known Equation (4) below and the previous Equation (3) we derive the 
novel Equation (5) where e is the absolute of the elementary charge of the elec-
tron and ε0 the permittivity of vacuum space, 

( )
0

E e

e
ε

Φ =                             (4) 

( ) 04E e cαΦ = Φ .                         (5) 

which gives the amount of unified electromagnetic flux on the surface of the 
horn spheroid of Figure 1, thus electric charge component of the electron ex-
pressed in electric flux V·m SI units and with Equation (6): 

( ) 0e ecµ µΦ =                            (6) 

Given the amount of unified electromagnetic flux inside the horn tube Figure 1, 
thus magnetic moment charge component of the electron expressed in magnetic 
flux Webers (Wb) SI units. Both Equations (4) & (5) give the same exact electric 
flux value ( )

70.1809 10 V mE e
−Φ = × ⋅  whereas the magnetic flux component of 

the manifold of Equation (6) calculates to ( )
176.039 10 Wbeµ
−= ×Φ . 

The ratio of the above two calculated flux, results in the speed of light c in a 
vacuum shown by Equation (7): 

( )

( )

E e

e

c
µ

Φ
=

Φ
.                           (7) 

2. Results and Discussion 
2.1. The FSC α, Anomalous Magnetic Moment αμ and Their  

Correlation with a Non-Dimensionless Point Electron Charge  
Flux Distribution in Space 

With the extrapolated fine structure constant (FSC) from our previous EM 
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charge flux manifold fiber model for the electron publication [5] as a geometric-
al proportionality constant of the electron charge manifold and analysis pre-
sented, it was made clear that the FSC of the electron dictates the sphericity of 
the electron electric charge distribution in space which is not perfect 2πr spheri-
cal but tiny anisotropic, departing from a perfect spherical flux charge distribu-
tion due to the two opposite symmetrical and equal amount apertures, vortex 
magnetic poles N-S distribution anomaly observed along the spin axis of the 
electron, see Figure 2. 

This anomaly best illustrated in Figure 2, of missing rα part of the radius at 
the equator, on each pole of the manifold and therefore also missing amount of 
curvature κα = 1/rα on the poles of the manifold in order to be a perfect 2πR 
sphere, is also the physical origin and cause for the first QED term one-loop 
contribution of the anomalous magnetic moment [29] of the electron aµ  also 
expressed by the Schwinger equation [30]: 

0.0011614
2 2

2gaµ
α

= = ≈
π

−                      (8) 

where α ≈ 1/137 is the fine structure constant (FSC) of the electron and g is the 
g-factor of the electron. Although the Equation (8) anomalous magnetic moment 
has been known for many decades as a dimensionless constant we show here for 
the first time as far as we know, its deeper actual physical geometric origin and 
 

 
Figure 2. Exaggerated illustration of the N and S pole apertures of the electron charge manifold (not 
to be scaled). Because the North and South pole vortex apertures of the electron charge manifold the 
manifold departs by a tiny amount from being perfect spherical 2πR. An rα amount of curvature ra-
dius is missing from each pole in order the manifold to be a perfect sphere. Therefore a spheroid 
charge distribution in space. Charge manifold at the equator is a tiny bit wider than at the poles. 
Animation: https://www.horntorus.com/particle-model/mm-index.html. 

https://doi.org/10.4236/jamp.2022.1010196
https://www.horntorus.com/particle-model/mm-index.html


E. Markoulakis, E. Antonidakis 
 

 

DOI: 10.4236/jamp.2022.1010196 2930 Journal of Applied Mathematics and Physics 
 

meaning embedded inside the electron charge manifold. This small anomaly in 
the sphericity of electron charge due to its fine geometric structure constant is 
mainly responsible for the anomalous excessive gyromagnetic rotation factor of 
the electron. 

Also the product of the one-loop anomalous magnetic moment aµ  value, see 
novel Equation (9), with the electron Compton wavelength λc ≈ 2.426 × 10−12 m 
results in the classical radius re of the electron which in our proposed manifold 
model is the radius of the horn tube, magnetic moment as shown in Figure 1 
and the normal Compton wavelength value [5] being the circumference of the 
manifold sphere at the equator: 

152.81 10 me cr aµ λ −⋅ ≈ ×=                    (9) 

Thus the classical electron radius re is equivalent to the missing curvature radius 
of the manifold for being a perfect sphere. This manifold anomaly creates a to-
roidal axial electric dipole moment on each pole relative to the equator of the 
manifold calculated from our data [5] of ( )

36
resteEDM 4.5 10 C m−≈ × ⋅  or else 

152.81 10 e cm−≈ × ⋅  (i.e., 1 e·cm = 1.602 × 10−21 C·m). 
However, this is the ideal case and because of the vortex structure on the poles 

of the manifold, we have approximate analytical and numerical calculated [5], 
see Figure 3, that the pole aperture is even larger in radius corresponding ap-
proximate to a toroidal axial electric dipole moment on each pole relative to the 
equator of 1518.2 10 e cm−≈ × ⋅ . We have to stress here that this value is not re-
ferring to the upper limit electric dipole moment eEDM measured by QED ex-
periments like ACME [12] and other similar experiments either made or pro-
posed [13] [14] which are searching for an electric dipole moment between the  
 

 
Figure 3. Wolfram Alpha parametric simulation of the fiber model of the electron’s charge flux manifold showing its magnetic 
moment’s N and S pole dip aperture of radius approximate calculated at rdip = 0.1821E−13 m (Appendix III of [5]). 
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two poles on the spin axis of the electron but our value refers instead to the 
overall anomalous toroidal sphericity of the electron charge when each pole is 
compared with the equator of the manifold.  

As far as we know, this was never experimentally undertaken and is therefore 
our prediction and proposed experiment. Also, notice the described asymmetry 
here in is not violating any parity symmetry or time inversion. 

Nevertheless, we have to add here, from our previous fiber model of the elec-
tron publication [5] the hypothesis and inferred conclusion of the analyzed data, 
the possibility that the increased angular velocity observed of the charge flux 
near the magnetic pole regions due the vortexing action, see Figure 2 & Figure 
3, to be able to compensate fully for any spatial anisotropy in our proposed 
charge flux fiber model [5] of the electron and therefore still generating effec-
tively a completely homogeneous and isotropic perfect spherical, interaction 
electric field E-far field, around the electron charge with its environment. If this 
would be the case predicted as well as being possible by our charge fiber model 
[5], then the Standard Model (SΜ) known theoretical prediction holds which 
sets the upper limit of any possible electron’s eEDM at de < 10−38 e⋅cm [31] for 
any direction thus as close as it gets to a perfect sphere concerning the generated 
interaction E-far field of the electron and leaving no chance for experimental 
new physics beyond the SM concerning this particular subject. 

Drawing further in our last conclusion above of the possibility shown by our 
electron fiber model [5] of the anisotropic charge manifold of the electron which 
can be described essentially as a coaxial spherical dipole vortex (i.e., horn 
sphere), to generate in the far field a total spatial isotropic perfect spherical elec-
tric E far-field, we show bellow a paradigm from nature. Observe the anisotropic 
flux of a water pool, joined dipole vortex (called else water Modon) [32] see 
Figure 4, representing the 2D flat version of our dipole vortex electron charge  
 

 
Figure 4. A water pool joined dipole vortex formation (i.e. water modon), paradigm 
found in nature where an anisotropic charge creates a perfect isotropic and symmetrical 
far-interaction field. Base image credits: https://tinyurl.com/y2hje88t.  

https://doi.org/10.4236/jamp.2022.1010196
https://tinyurl.com/y2hje88t


E. Markoulakis, E. Antonidakis 
 

 

DOI: 10.4236/jamp.2022.1010196 2932 Journal of Applied Mathematics and Physics 
 

manifold in our model, creating isotropic ripples in the water in the far field 
representing the spherical interaction E-field of the electron charge with its en-
vironment.  

If this is the case, then the only possibility we can see for future eEDM expe-
riments to ever measure a substantial eEDM value is not by increasing further 
the sensitivity of the measurement; according to our model, the actual charge 
anisotropy is far greater than the expected and estimated, but instead to find a 
way to get as close as possible to the near E-field of the electron charge although 
this is very difficult to accomplish because the elastic scattering of the electron. 
As close as possible to the actual charge flux vortex manifold and not try to only 
measure the eEDM between the two poles on the spin axis but also the possible 
existing eEDM between each pole and the rest of the spherical charge surface of 
the electron charge manifold. 

2.2. Proposed Experiment for Measuring the Sphericity of the  
Electron’s Charge Monopole E-Far Interaction Field 

Assuming the anomaly in the spatial charge distribution of the charge flux ma-
nifold of the electron is induced towards its generated electric E-far interaction 
monopole field with its environment, it could be possible within today’s experi-
ment precision to measure this anomaly. Opposite to the ACME eEDM experi-
ments and other similar we will not search exclusively for an eEDM on the spin 
axis of the electron which our model shows is non-existing since the two pole 
aperture anomalies are equal in size and opposite symmetrical, see Figure 2 & 
Figure 3. Instead, we will scan the whole E-field of the electron around the unit 
circle. Also, high energy experiment is out of the question because of the strong 
indication we have from our research and will discuss later on that the charging 
manifold of the electron shrinks in dimensions proportional to its given accele-
ration beside any relativistic effects. The free electron must be physically as close 
to its rest energy 0.511 MeV therefore preferably as close as possible to zero 
translational speed at the moment of measurement. Also, it is almost impossible 
to measure the electron’s charge generated E-near field at low energies, undis-
turbed as possible because of its elastic scattering with photons. 

An outline description of the proposed experiment illustrated in Figure 5 
could be as follows: 

The above configuration resembles a penning trap with a homogeneous static 
magnetic dipole N-S field crossing an electrostatic field as shown. A net EM Lo-
rentz force inhomogeneous field is created on the inside apparatus area of Fig-
ure 5 with the Lorentz field EM flux vectors oriented in xyz space as shown in 
Figure 5. The vectors orientation in space can be adjusted by holding the B-field 
strength fixed and varying the E-field strength. A free electron could be decele-
rated initially and enter the apparatus at the center with near zero velocity v ≈ 0. 
It will align momentarily its intrinsic magnetic moment vector (shown in green 
in Figure 5) to the external Lorentz field vector and also start gyromagnetically 
precessing around the Lorentz vector and the electron’s instantaneous magnetic  
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Figure 5. Proposed experiment for measuring the sphericity of the electron’s monopole 
E-far field. 
 
moment orientation position at the moment it has entered the apparatus around 
the 360˚ unit circle on the plane of the apparatus could be statistically sampled 
for analysis. Following, by tuning the E-field strength and appropriately rotating 
the apparatus we could check the electron’s magnetic moment orientation each 
time around the unit circle for all of its four-quarter spaces from 0 to π/2 → π → 
3π/2 → 2π and plot the graph of the applied varying electric field strength E with 
the statistically measured angle on the unit circle plane of the electron’s magnet-
ic moment orientation in space. This angle could be measured with the highest 
possible resolution and sensitivity the same as the corresponding E-field strength 
very accurately measured value applied each time.  

The final plotted function obtained should be highly linear. Any noticeable 
deviation outside the experiment’s error bars of this graph will conclusively 
prove anisotropy in the sphericity of the electron’s charge monopole E-far field 
in space. Any eEDM value can be further extrapolated from the experiment’s 
data set. Special care must be taken for the experimental results and goal to be 
achieved with the lowest possible externally applied electric E-field varying val-
ues to avoid any possible excessive distortion of the electron charge manifold at 
rest. 

2.3. A Shrinking and Elastic Electron Charge Manifold 

We have discussed in the previous section the possibility shown by our model 
[5] the charge flux manifold of the electron shrinks symmetrically for its rest and 
stationary state when a free electron translates in vacuum space proportional to 
its moving speed beside any relativistic effects. However, our model also shows 
that its fine structure constant (FSC) value α ≈ 1/137 and subsequent anomalous 
magnetic dipole moment αμ and therefore also g-factor dimensionless constants 
are all preserved in vacuum space and of fixed value. Only at the extreme case of 
an electron-positron pair annihilation the FSC of the electron is destroyed. This 
could mean the possibility of the electron charge manifold preserving its form 
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and geometrical proportions all times in a vacuum but overall and symmetrical 
shrink in size when subjected to translational speed or acceleration or even sub-
jected to a strong externally applied electric field. 

Furthermore, there is the possibility shown by our model that the electron in-
side an atom adapts its charge radius to encompass each time the given electron 
orbital which corresponds to the Bohr radius around the nucleus in a coaxial 
nested horn spheroid configuration, see Figure 6. In this case the charging ma-
nifold of our model becomes the amplitude probability wavefunction of the 
bound electron in the atom, see Figure 6. 

Coming back to the free stationary electron case, it can be shown also using 
our model, see Figure 1, that the intrinsic spin magnetic dipole moment value of 
one Bohr magneton μΒ for the Compton electron model can be expressed 
semi-classical as: 

For cυ = , 
2

B
e r e r

g g
ω υµ µ= = =                        (10) 

where ω the angular velocity of the spin, e is the absolute value of the electron 
elementary charge, r is the charge radius and g is the electron g-factor, υ is the 
tangential spin velocity and c is the speed of light in a vacuum. Ideally, for g = 2 
the dimensionless Dirac value [9] for the electron (i.e., not accounting for any 
anomalous magnetic moment aμ of the electron) results in the known value of 
the spin magnetic dipole moment of the electron at rest, absolute value of ≈9.28 
× 10−24 A∙m2 in SI units or else 9.28 × 10−24 J/T. 
 

 
(a)                                  (b) 

Figure 6. Coaxial nested configuration of the orbital electron inside the atom. The elec-
tron charge manifold adjusts its radius to the given orbital (Bohr radius) around the nuc-
leus shown as a red sphere at the center. The charge manifold of the electron then be-
comes its wavefunction. (a) Hydrogen-1 Atom. One electron charge (blue) around the 
nucleus (red) single proton. (b) Helium-4 Atom. Two counter spinning electron 
charge manifolds (blue) in the same orbital around the He-4 nucleus (red). Anima-
tion H-1 Atom: https://www.horntorus.com/particle-model/H-1-m-flux.html Animation 
He-4 Atom: https://www.horntorus.com/particle-model/He-4-m-flux.html. 
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For υ = c tangential spin velocity value at the equator of the manifold, in the 
above Equation (10) (i.e., υ not to be confused with particle translational veloci-
ty), the upper limit, thus minimum allowed charge radius r for a stationary elec-
tron at rest without any translational motion in space is calculated to be: 

133.86 10 m
2

cλ −×= ≈
π

                     (11) 

where   is the reduced Compton wavelength value for the electron. 
After that, for any smaller charge radius r values, the electron in order to 

match the known measured value of its spin magnetic dipole moment of one 
Bohr magneton μB, must spin with a tangential velocity υ > c at the equator, thus 
at superluminous speed exceeding the speed of light c in the vacuum, therefore a 
condition which is not allowed by Special Relativity theory. 

However, the above analysis refers to a stationary electron at rest without any 
translational motion. Assuming that the electron charge manifold apart from 
any relativistic effects, shrinks in size symmetrically inside its inertial frame of 
reference when translating in space proportional to the translational speed and 
also that the intrinsic charge manifold maintains all time its tangential velocity at 
the equator fixed at the speed of light value limit c in a vacuum, then Equation 
(10) above shows that the spin magnetic moment cannot remain invariant but 
actually reduces with the increase in translatioanal speed of the electron. This is 
further supported by Equations (1) & (9) which show that in high-energy elec-
tron beam physics where the Compton wavelength λc of the electron is known, it 
reduces with acceleration. Therefore, according to Equation (9) for an invariant 
dimensionless anomalous magnetic moment value αμ, the radius re (i.e., see ra-
dius of the horn tube in Figure 1) of the charging manifold of the electron under 
acceleration must also reduce in size and because the invariant FSC α Equation 
(1), the charge radius of the electron ƛ (see Figure 1) must also proportionally 
shrink in order to keep the FSC a, a constant. 

We cannot dismiss and reject lightly the above described scenario of a 
shrinking electron proportional to its translational speed. There is no theoretical 
proof against this, also supported by our model, hypothesis. Besides, that would 
explain why there is not yet found any finite size for the electron and explain the 
experiments given extreme upper limits for its size (i.e., very tiny size limits re-
ported) which are unheard of for a relative so small mass particle of just 0.511 
MeV/c2 and a persisting mystery in particle physics. The electron should be 
much bigger at rest when not disturbed and close to stationary. 

Notice, also here that in high-energy QED experiments in a cyclotron or syn-
chrotron for example, the spin magnetic moment μe of the electron and also 
anomalous magnetic moment αμ final values cannot be measured directly in the 
beam but rather the g-factor value is extrapolated by the measurement data us-
ing the formula: 

2s c
gν ν=                             (12) 
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where vs is the gyromagnetic spin frequency [33] (i.e., Larmor frequency) of the 
electron and vc the spin frequency of the cyclotron apparatus. However, our 
model shows that because the g-factor is tightly correlated to the fine structure 
constant of the electron, it is invariant for any translational speed of the electron 
[34]. Therefore, this type of experiments will not show up any possible variation 
of the spin magnetic dipole moment μe of the electrons inside the accelerated 
beam from the rest value. 

3. Conclusions 

We have conclusively shown herein using our EM flux charge fiber model of the 
electron [5], that the physical electron must possess an intrinsic charge manifold 
and therefore have shape and finite dimensions strongly inferred and correlated 
by its fine structure constant and anomalous magnetic dipole moment which for 
the first time are shown these to actually be geometrical features embedded in-
side the proposed intrinsic charge manifold of the electron. Predictions were 
made about a possible toroidal axial electric dipole moment eEDM of the free 
electron at rest with close to zero translational velocity which is induced and also 
possible and measurable in its generated E-far interaction field with its envi-
ronment. But also keeping open the possibility also predicted by our model, that 
the dynamic dipole vortexing action of the manifold although anisotropic by it-
self, actually generates an isotropic monopole electric E-far interaction field with 
its environment. 

Additionally, it was shown why the electron charge has possible no eEDM di-
pole moment on its spin axis between its two N-S poles but instead only between 
each pole and the equator of its manifold as a consequence of not having perfect 
sphericity caused by its fine structure constant. Therefore, current eEDM expe-
riments which try to measure an asymmetry only on the spin axis of the electron 
comparing only its two poles N-S, are in our best knowledge and experience 
drawn by our research, destined to fail since our model [5] demonstrate both 
poles N-S vortex deformations to be as identical as possible and opposite sym-
metrical thus there is no eEDM between the two poles on the spin axis of the 
electron to be found. 

Alternatively, an experiment was proposed on how we could measure the total 
sphericity of the electron’s charge manifold instead in space and the general ex-
periment requirements that must be fulfilled and limitations that must be ob-
eyed in order to succeed in this goal. It was also proposed that the current high 
energy experiments for measuring any eEDM for the electron charge are un-
suitable because the possibility that our research indicates that the electron 
charge manifold besides any relativistic effects, enormously shrinks in size when 
the free electron is accelerated beyond its rest energy of 0.511 MeV and even by 
the application of a relative strong external electric stasis field in a penning trap 
type experiment. 

Of course, these last mentioned prohibits with the current technology from 
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directly measuring any cross-section size of the electron charge manifold since 
low energy experiments cannot come close to the E-near field of the free electron 
due to its elastic photon scattering property. It seems that the elusive electron 
resists any measurement of its possible spatial dimensions. 
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