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The Unified Electro-Gravity (UEG) theory, originally developed to model a stable static charge, is
extended to a spinning charge using a “quasi-static’” UEG model. The results from the new theory,
evaluated in comparison with concepts and parameters from basic quantum mechanics (QM) and
quantum electrodynamics (QED), show that the QM and the QED trace their fundamental origins
to the UEG theory. The fine structure constant and the electron g-factor, which are key QED
parameters, can be directly related to the proportionality constant (referred to as the UEG constant)
used in the UEG theory. A QM wave function is shown to be equivalent to a space-time ripple in
the permittivity function of the free space, produced by the UEG fields surrounding a spinning
charge, and the basic QM relationships between energy and frequency naturally emerge from the
UEG model. Further extension and generalization of the theory may also explain all other quantum
mechanical concepts including particle-wave duality, frequency shift in electrodynamic scattering,
and charge quantization, leading to full unification of the electromagnetics and gravity with the

quantum mechanics.

I. INTRODUCTION

A new theory unifying the electromagnetic and grav-
itational concepts, referred to as the Unifed Electro-
Gravity (UEG) theory, was proposed in [I] to model a
stable, static electronic charge, referred to as a static
UEG electron. In its most basic form, the UEG theory
introduces a gravitational field proportional to the en-
ergy density surrounding the charge, with the constant
of proportionality ~, referred to as the UEG constant,
which results in a strong gradient of the the permittivity
function er(r) around the charge. With the success of the
static UEG theory, an electron with a spin angular mo-
mentum 7/2 may be conceived in terms of the static UEG
electron, that physically spins at a certain radial distance
ro to produce the given angular momentum. The central
acceleration of the spinning electron would be supported
by suitable UEG forces produced by the surrounding elec-
tric and magnetic fields. The spinning electron would be
self-supported by the radial forces due to the electron’s
own UEG fields, in distinct contrast with orbiting of an
electron around the nucleus of an atom, which instead is
externally supported by the radial forces due the electric
field of the central nucleus. The permittivity function
er(r) of the static UEG electron, would transform into
a space-time-dependent permittivity function er(r,t) for
the spinning electron, which would be equivalent to hav-
ing a space-time ripple, representing a quantum mechan-
ical wave function. The spinning radius, speed, associ-
ated wave frequency, angular momentum, energy/mass
may be modeled by extending the static UEG theory of
[1], by including additional dynamic UEG effects due to
the magnetic field and field momentum-distribution of
the spinning electron.

A rigorous, dynamic version of the static UEG theory
of [I] would be needed to fully model the spinning elec-
tron, which is premature at this point. In the absence
of the rigorous dynamic UEG theory, we will use suit-

able extension of the basic static UEG theory of [I]. The
extended model, referred to as the “quasi-static” UEG
model, will be guided by existing concepts from Newto-
nian mechanics and gravity [2], relativistic mechanics [3],
electromagnetics [4] and general relativity [5], and build
upon the basic principles of the static UEG theory of [I].
The objective is to explain different quantum-mechanical
and quantum-electrodynamic concepts and parameters,
such as the wave function [6], Planck’s constant [7] and
angular momentum [g§], fine structure constant [9, [10]
and g-factor [I1], in terms of UEG concepts and param-
eters such as the permittivity function, the UEG con-
stant(s) and different UEG forces [I]. Further exten-
sion of the principles of the quasi-static UEG model of
the spinning electron may physically explain energy and
frequency shift in an electrodynamic scattering process,
charge quantization linked to quantization of the angular
momentum, and wave-particle duality based on a pilot-
wave concept. In any event, development of the UEG
theory would open a wider unified theoretical framework,
combining electromagnetic, gravitational, together with
the quantum mechanical and electrodynamic concepts,
that would be applicable to all elementary particles. This
would provide a unified alternative to the standard model
of particle physics [12], without need for additional strong
and weak nuclear forces.

The sequence of presentation in different sections
maybe outlined as follows:

Section [[I] presents the basic model of a spinning elec-
tron, in equivalence to an orbiting electron, and extracts
basic relations between the mass of the static UEG elec-
tron, the total mass of the spinning electron, the electron
g-factor and the spin angular momentum.

This is followed in section [T by identifying different
UEG forces in a spinning electron, and formulating the
total UEG acceleration that would support the spinning
motion, based on first-order estimates. This would allow
relating the fine structure constant from quantum elec-



trodynamics to the UEG constant in section [[V] in an
approximate form, that can be verified with the UEG
constant available from the static UEG model of elec-
tron in [I]. A much closer evaluation is explored in sub-
section [[VA] with deeper insights into the UEG spin
model, which may assist in future development of a rig-
orous UEG theory.

Section [V] models the UEGravito-Magnetic effect due
to field momentum associated with the spinning motion,
which is shown to cancel with the basic UEG effect due
to the magnetic energy density of the spinning charge.
This allowed the formulations presented in the sections
[T} [[TT] and [[V] using only the UEG acceleration due to the
electric energy density, in order to support the spinning
motion.

Section [V]] relates the quantum-mechanical wave fre-
quency to the spinning frequency in terms of the spin
velocity and the g-factor. This is based on relativistic
transformation between the spinning frame and a station-
ary external frame. The value of the g-factor is shown
to be estimated from the UEG spin model in different
degrees of accuracy, as compared with its known mea-
sured value. This is to reinforce validity of the spin UEG
model, and illustrate finer predictive power of the model.

Fundamental significance of the spin UEG model, and
potential implications of the UEG theory in general, are
discussed in section [VII} outlining concepts for full unifi-
cation of electromagnetics and gravity, together with the
physics of quantum mechanics and elementary particles.

II. ELECTRON SPIN MODELED AS ORBITING
OF A STATIC UEG ELECTRON, AROUND ITS
OWN FIELDS

Consider a static UEG electron, which is originally
modeled as a stable charge body using the basic, static
UEG theory of [I]. Then, consider the static UEG elec-
tron to spin at radius rg at a speed vp, close to the
speed of light ¢, the central acceleration of which could
be sustained by suitable UEG force(s). Clearly, the ba-
sic UEG theory of [I] which rigorously models the static
UEG charge without spin, may no longer be rigorously
valid for the spinning charge. A dynamic UEG theory for
a moving charge would be required, that would include
additional UEG forces due to energy density of the mag-
netic field, as well as UEGravito-magnetic effects due to
the field momentum associated with the electromagnetic
fields. The development of a such a complete dynamic
theory, referred to as a Unified Electro-Gravito-Magnetic
(UEGM) theory, is premature at this point, beyond the
scope of the present work. However, in absence of such
a full dynamic theory, we will model the spin behavior
using a quasi-static UEG model, complemented by estab-
lished results and insights from quantum electrodynam-
ics.

A static UEG electron (modeled by a static UEG the-
ory) may spin at a specific radial distance and velocity,

that could be sustained by the UEG forces due to its own
fields. The spinning of the static UEG electron maybe
considered equivalent to orbiting of a complete electron
structure (that already spins) around a central nucleus at
a suitable orbital radius. Except, the complete-electron
orbiting is sustained by the electric fields of an external
body, the nucleus, whereas the spinning of the electron
is sustained by the UEG forces due to the fields pro-
duced by the electron itself. The spinning electron may
be treated similar to an orbiting electron with orbital
quantum number equal to one, where the complete elec-
tron mass me (already including the spin effects) for the
orbiting electron is substituted by the static UEG mass
me of the “bare” (without the spin) electron. We know
from quantum electrodynamics, that the magnetic mo-
ment p ;y due to an orbiting electron with orbital quantum
number equal to one, is about the same as that due to a
spinning electron, different by a factor g = g/2 [13] close
to unity. This means the velocity-radius products of the
orbiting and the spinning electrons are also close to each
other, different with the same above factor g. In addition,
we also know from quantum electrodynamics, that the
angular momentum J of the orbiting and spinning states
are h and h/2, respectively, different exactly by a factor
of two. Based on the above information we already have,
it can be deduced that the total mass me (with spin) of
the orbiting electron is g(= 2g) times, or about twice, the
mass my¢ of a static UEG electron (without spin, modeled
by a static UEG theory). Also can be deduced, that the
angular momentum of the spinning electron is exactly
equal to the above mass m/ of the bare static UEG elec-
tron, multiplied by the velocity-radius product, (vgrg) of
the spinning electron.
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As we deduced, the ratio between the spinning and
the static electron masses is approximately equal to two.
One might casually expect the ratio to be equal to the
relativistic boost factor, which is dependent on the spin
speed, as per special relativity. However, as mentioned
before, we anticipate the spinning speed vy to be close to
the speed of light ¢, in which case the relativistic boost



factor would be much larger than the above ratio close to
two. Accordingly, this might appear, at first, to be a con-
tradiction to the casual expectation, but that may not be
a valid observation. The mass transformation relation of
special relativity is applicable only to a complete, stable
massive particle in motion, but not for transformation of
mass of the static UEG electron as it spins. This is be-
cause, the static UEG electron is an ideal state that is not
dynamically stable in motion, and therefore does not con-
stitute a complete, valid particle by itself to which spe-
cial relativity can be independently applied. The static
UEG electron is only a part of the internal formation of
the complete electron structure, and the special relativ-
ity can only be applied to the complete structure. Fur-
ther, the environment around a spinning electron, which
is governed by the UEG theory involving non-linear de-
formation of the free-space structure around the electron,
is significantly different from a simple free-space medium
assumed in the special relativity. Accordingly, the prin-
ciples of special relativity may not apply strictly in their
conventional forms, in this spinning environment, partic-
ularly for transformation of mass.

The angular momentum relation of (1)) may now be
used to express the ratio of the spin radius rg and an
equivalent radius 7 of the static UEG electron, in terms
of the fine structure constant a [9, [I4]. The ratio is ap-
proximately equal to 1/«, assuming that the spin velocity
vg is close to the speed of light c.
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III. UEG ACCELERATION COMPONENTS
THAT SUPPORT THE SPINNING CENTRAL
MOTION)

The fields and dynamics of a moving charged body
with an expected speed close to the speed of light would
need special modeling and interpretation. We would
show in the following section [V] that the UEG acceler-
ation due to the energy density of the magnetic field of
the spinning charge would cancel with the UEGravito-
Magnetic acceleration produced by the momentum distri-
bution associated with the equivalent UEG mass/energy
distribution. Therefore, the central acceleration of the
spinning charge would be sustained only by the remain-
ing UEG acceleration due to energy density of the elec-
tric field. The central spinning motion of the electron,
thus balanced by all the UEG and the UEG-Magnetic ef-
fects, may all be viewed as gravitational in nature in the
fundamental sense. Accordingly, consistent with general
relativity, a moving frame attached to the spinning orbit
may be interpreted as an orbiting inertial frame (primed
frame), moving along with the charge body, and the or-
biting frame would be inertially equivalent to an external

stationary frame (unprimed frame) far from the spinning
center. We would estimate the electric field, electric en-
ergy density, and the associated UEG acceleration in the
external stationary frame. This UEG-acceleration due
to the electric energy density of the spinning electron,
as seen in the external unprimed frame, would support
the central acceleration of the spinning body. Space-time
relations of special relativity may be used, for relativis-
tic transformation between the external unprimed frame
and the spinning primed frame.

A length parameter, radius ;. of the charge, along the
orbital motion, as seen at a given instant in the orbit-
ing primed frame, would be multiplied by the relativis-
tic boost factor (= N) as seen in the external unprimed
frame. Accordingly, one may interpret that the electronic
charge would “look stretched” along the orbit by the
boost factor (N). If N = 2xrg/rt, the charge may appear
wrapped around the spinning orbit, satisfying a suitable
periodic physical condition. The periodic condition may
be assumed to be a required “resonant” condition in a
dynamic UEG theory, yet to be rigorously developed, in
order to maintain a stable spin structure. Under this res-
onant condition, the stretched charge may be viewed in
the form of N number of virtual unit cells, that are peri-
odically arranged with proper overlap (assumed overlap
factor 2) between neighboring units, over the entire cir-
cumference of the spin orbit (see Fig. Accordingly, the
spinning charge may be viewed as a ring-charge, as well
as a ring-current distribution. In fact, because the spin-
ning orbit is actually in random orientations, with the
spin-axis pointing randomly in all possible directions, the
charge may be viewed to be wrapped around the entire
surface of a sphere of radius equal to the spin radius ry.
Accordingly, the structure may be approximately mod-
eled as a spinning surface-charge distribution, uniformly
distributed over the sphere of radius rg, with axis of the
spinning randomly changing in time.

As per the above model, we would derive the aver-
age electric energy density at radial distance rg, as seen
by the external unprimed frame, by assuming a spher-
ically symmetric electric field. The average electric en-
ergy density may first be expressed assuming that the
uniform charge distribution on the sphere of radius rq
is stationary with respect to the unprimed frame, hav-
ing only radial electric field. When the charge spins, the
radial electric field at a given point, which is directed or-
thogonal to the spinning velocity at the point, is expected
to be increased by the relativistic boost factor N, as per
special relativity. Consequently, the average electric en-
ergy density that we derived first, assuming the station-
ary charge distribution, may now be multiplied by the
square of the boost factor, in order to find the average
electric energy density of the spinning electron. This av-
erage electric energy density would be used to calculate
the UEG acceleration to support the central acceleration
of the spinning charge.



A Spinning Electron Shown on the X-Y Plane

FIG. 1.

IV. PLANCK’S AND FINE STRUCTURE
CONSTANTS RELATED TO THE UEG
CONSTANT USING THE SPIN MODEL

As discussed earlier, the central acceleration of the spin
is to be sustained only by the UEG force due to the
average electric energy density at the radius ry. The
UEG force due to magnetic energy density is assumed to
be balanced by the UEGravito magnetic force, as shown
in section [Vl

As per the charge model discussed above, the charge
structure of Fig[l] maybe effectively interpreted in the
form of overlapping (overlapping factor 2) square grids
of 2rl, x 2rl size each, wrapped in a ring configuration
around the sphere of radius ry. Further, because the axis
of the ring structure of Figll] is randomly changing in
time, the 2r, x 2r} sized grid structure would be effec-
tively overlapping in two dimensions, wrapped over the
surface of the sphere. Therefore, the UEG force at the
center of the grid may be calculated by multiplying the
average energy density on the spherical surface by a fac-
tor (4/m). The factor is equal to the ratio of the area of a
. x 74 (excluding overlap region) square grid to that of
an enclosed circle of radius r},. This geometric factor may

be considered an empirical “filling factor,” necessary for
proper estimation of the effective UEG force seen at the
center of the spinning electron.
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The angular momentum associated with the above
spinning would be equal to /2, as expected from quan-
tum electrodynamics. The required ratio of the spin-
radius ry and the charge-radius r., as derived in from
quantum electrodynamics, is approximately equal to the
inverse of the fine structure constant « [I4]. This ratio
ro/r is shown above in to approximately compare to

that rq/re = 4ymi./ (ré2) independently estimated from
the UEG theory, based on the spinning model of Fig[l]
using the UEG constant v derived in [I] from a static
UEG model of an electron. The small fractional differ-
ence between the above two results for the ratio ro/rl is
calculated to be of the order of the fine structure con-



stant. Conversely, if one would estimate the UEG con-
stant v = r’e2 /(4aml) from the above UEG theory and
spin model, using the ratio 1/a = rg/r from quan-
tum electrodynamics, and known values of the electron
mass mp = me/g from and corresponding electron ra-
dius 7., from , the value of v would be different from
that in [I] derived from a static UEG electron model.
The two different independent values of v would intro-
duce a fractional ambiguity close to the fine structure
constant, which we will address shortly in the following

section [V Al
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Leaving aside the small fractional ambiguity, discussed
above, the close results from the UEG theory and quan-
tum electrodynamics point to a definite fundamental con-
nection between the two theories, relating the UEG con-
stant v to the fine structure constant «. This is a signif-
icant development, also providing a direct physical rela-
tion between the UEG constant v and the Plancks con-
stant A, via the fine structure constant « to which both
the v and h are related to, founded on the dynamic mod-
eling of the spin, sustained by the UEG forces. In other
words, the Planck’s constant 7, with its origin in quan-
tum mechanics, may no longer be considered a fully inde-
pendent natural constant, but is rather unified together
with the UEG constant v. Accordingly, the UEG theory,
which already unifies the electric and gravitational prin-
ciples, is now positioned to be fully unified with quantum
mechanics as well.

A. Closer Relationship Between the UEG and
Quantum Electrodynamics

It may be noted that the UEG theory from which the
constant y was estimated in is only a basic theory,
where the UEG acceleration is assumed to be propor-
tional to the energy density, with v as the constant of the
proportionality. A rigorous UEG theory would include
higher-order acceleration proportional to higher powers
of the energy density, which is expected to reduce the
value of the stable mass m., as compared to that from
the basic theory with a given v without the higher-order
terms [1]. Conversely, in order to have the same final sta-
ble mass my, one may need to start with a basic UEG the-
ory producing a higher stable mass, or equivalently with

a lower ~, before introducing higher-order UEG terms.
In other words, the actual value of v in the dominant
acceleration in a rigorous UEG theory, which is the the
constant of proportionality between the UEG accelera-
tion and the energy density, in the low energy-density
range, is expected to be lower than than the value of ~
in [I] obtained from a basic UEG theory without any
higher-order effects. This is under the condition that the
rigorous and the basic UEG theories produce the same
static electron mass m{. The lower value of ~ in the rig-
orous theory would be associated with a reduction of the
effective radius 7, in proportion to the cube-root of ~ [1].

Based on the above discussion, we may recognize that
in principle there are three theoretical values for the con-
stant . (I) The value of v obtained from a basic UEG
theory [I], that produces a stable electron mass equal
to mf = me/g. (IT) The actual value of the v, which
is the constant of proportionality between the UEG ac-
celeration and the energy density, valid when the energy
density is sufficiently small. This would be the dominant
term, or the first order approximation, in a fully rigorous

UEG theory. And, (I11) the value of the v = arh?/(4m)
that is indirectly estimated from an ideal spin model of
the electron, as derived in section [[V] which expects the
known fine structure constant from quantum electrody-
namics to be related to the v, and the known values of the
electron mass m., and the electron radius r,. A higher-
order UEG theory for a bare, static electron, combined
with a rigorous, dynamic UEG model for a spinning elec-
tron would be needed to explain any differences or spe-
cific relationship between the three parameters, which is
beyond any scope of the present work. The parameters
(I) and (III) are shown in to be close to each other
with a fractional difference of the order of the fine struc-
ture constant, and we may suspect similar closeness of
the parameter (I7) to the other two values. Additional
insight may assist in more accurate evaluation for the
parameter (II), which is the actual constant of propor-
tionality between UEG acceleration and energy density,
in an environment with low energy density.

The effective radius used in an ideal spin model of sec-
tion Fig is assumed to be the classical radius rf
of the bare electron, which determines the required rela-
tivistic boost factor to be ideally equal to N = 2mrg/r¢.
The actual value of the boost factor is slightly larger than
this ideal value, represented by the factor a, the value of
which can be estimated as shown in , from the known
values of the fine structure constant o and electron g-
factor. This increase is equivalent to having an effective
radius ., to be smaller than the ideal value by the same
factor a. It may be reasonable to estimate that the ac-
tual increased value of the boost factor N = 2xrga/rk,
and the corresponding reduced effective radius r,/a, is
associated with the average between the two values of
v (I) and (II), that is the average between the values
needed in a basic UEG model and in a rigorous UEG
model to produce the same stable mass mf. Whereas,
the ideal value of the boost factor N = 2zxrgy/rs, and the



corresponding effective radius r., is associated with the
first value of v (I), that is the value needed in a basic
UEG model to produce the stable mass m,. As per the
earlier discussion on the effect of the higher-order UEG
theory, the reduction in the effective radius would mean
that the average of the two values of v (I) and (1) would
be lower than the first value of v (I), by a factor equal
to a3 ~ 1.0045 ~ 1+0.62a (see @) This would place the
estimate for the actual value of v (IT7), fractionally about
(141.24c) lower than the estimate of v (I) from the basic
UEG theory. This estimate for the actual value of the
v (IT) is fairly close to the estimate (I77) from quantum
electrodynamics, which we know from to be fraction-
ally about (1 + 1.32«)) lower than the estimate (7). In
other words, the estimates of v (II) and (/I1I) would be
essentially equal to each other with a fractional difference
of less than 0.1, or within 0.1%.

~(Basic UEG)
(1+2a3)

=5.963 x 10%(ms™2)/(Jm™),

~(actual) ~

_ v(Basic UEG)

(1+1.24)
+(QED) ~ % — 5.96 x 102(ms2)/(Jm3),
~y(actual) ~ v(QED), % < 1.001 . (6)

The parameter a, used in the above discussion and de-
duction, is expressed as follows, using (2)) for the ratio
ro /T, and (15) to relate the boost factor N to the fac-
tor g. The value of a may be calculated using known
measured values of the fine structure constant a and the
electron g-factor g = 2g .
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Based on the close estimated values (I7) and (II1) of ~,
as discussed above, it may be suggested that the two val-
ues (IT) and (II7), namely, the value of v from a rigorous
UEG model of electron, and the value v = aré2 /(4m?) de-
rived from quantum electrodynamics, could be, after all,
equal to each other, or close to each other with relatively
higher precision. This proposition may be supported by
further insights and more accurate modeling of the cen-
tral acceleration of the spinning electron.

The above modeling in of the spinning electron us-
ing the UEG theory was established in an approximate
form, in the absence of a rigorous dynamic UEG the-
ory, as an initial estimate in order to illustrate funda-
mental relations between the UEG and the fine structure

constants. Conversely, when a rigorous dynamic UEG
theory would be established and it validates the basic
principles of the modeling , the fine structure and the
Planck’s constants could in principle be derived and pre-
dicted exactly from the UEG theory. For now, we may
evaluate the fine structure constant «, which is the in-
verse of ratio of the spin radius and the electron radius,
more accurately from the modeling of 7 guided by the
following insight.

We know from (7)) that the boost factor N is slightly
larger than the ratio (2rro/re) obtained from the angular
momentum in , by the factor a. This is equivalent to
having increased overlap between the neighboring parti-
cles in the ring model of section [, Fig[l] The average
energy density in maybe properly redistributed over
the surface of the spin sphere, weighted in proportion
to the actual energy/mass distribution. Accordingly, the
redistributed energy density at the particle center would
be inversely proportional to the square of the overlap fac-
tor a, considering overlap of the spinning particle in two
dimensions over the surface of the spin sphere. More is
the overlap, which is on the outer edges of the particle,
more energy density needs to be redistributed away from
the center, leaving less energy density at the particle cen-
ter. This redistributed energy density, evaluated at the
center of the particle, would be multiplied with the UEG
constant «, in order to obtain the UEG acceleration that
supports the central acceleration. Accordingly, the UEG
acceleration would be reduced by a factor a . This may
be introduced as an multiplying factor 1 /a , in addition
to the ideal redistribution factor 4/7 that we already have
in our model of .
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The expression for the ratio of the spin and classical static
electron radii, derived from spin angular momentum re-
lation , may now be used for a closer relationship be-
tween the rigorous UEG constant v to the fine structure
constant o.
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The dimensionless constant 4ymd /r’e2, where v is the
rigorous UEG constant, and the other dimensional con-



stant 1/a, which is the inverse of fine structure constant,
are now shown in @ to be close to each other with frac-
tional difference of approximately 1/(2N?). This frac-
tional difference is of the order of the square of a/(27),
which would amount to having the above two dimension-
less constants essentially equal to each other, with their
ratio different from unity only in the sixth or higher dec-
imal places. This is a significant development, which, in
addition to reinforcing unmistakable unified connection
between the UEG theory and quantum electrodynamics,
opens valuable insights for any future development of a
fully rigorous UEG theory. The effective v for a rigor-
ous UEG theory is now very accurately estimated from a
basic UEG theory and available information from quan-
tum electrodynamics. Additional details for a rigorous
UEG theory could also be extracted from the g-factor,
the measured value of which is available with very high
precision. This would be possible through the parameter
a in , which is the change of the effective radius of
the particle as compared to its ideal classical value rf,
carrying information that would constrain any variation
of a general UEG function (W) in a rigorous UEG the-
ory. This is in addition to the effective v deduced above,
which would be the first-order constant coefficient of the
general UEG function, which is only an approximation
of the general UEG function for low energy density Wr.

V. THE UEG ACCELERATION DUE TO THE
MAGNETIC FIELD, AND THE UEGM
(UEGRAVITO-MAGNETIC) ACCELERATION
DUE TO THE FIELD MOMENTUM

We will find the expression of the velocity due to spin-
ning at a given radius r. This may be derived from
the electromagnetic field momentum, using the Coulomb
electric field due to the electron charge and the magnetic
field produced due to spin magnetic moment pg. The ve-
locity may also be estimated from a quantum-mechanical
model where the spinning of the static mass m/, is treated
similar to the orbital motion of the total electron mass
me. The two velocity expressions from the electromag-
netic and the quantum models are similar except the sin 6
factors.

- hq s g _ 5 MHs A MG .
RS = me % H= 947”3 sin 6 +r27rT3 cos 6,
L — s 4 = _ ExH _ ;2pgsin® _ 2psing
_r47rsr2’ o(EM) = (%E2) =¢ qr - 7 mer >’
S’:m/efoxq_]():%mefxf)
1 . N c
= Zgmevgrsing = 25, v(QM) :quLsine' (10)

The energy density in the magnetic field would produce
an UEG acceleration Egym, which may be expressed by
multiplying the average energy density in the magnetic
field with the UEG constant ~.
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Unlike a static electron without any spin, which pro-
duces a UEG force field and is associated with a gravi-
tational mass distribution (mass-density) as per Gauss’
Law, a spinning electron would in addition be asso-
ciated with an effective UEG momentum distribution
(momentum-density) that may be expressed by multi-
plying the UEG mass density and the velocity derived
above. This momentum-density due to the moving UEG
mass-density is expected to produce a gravito-magnetic
field, in a very similar way as an electric current distribu-
tion due to a moving electric charge distribution produces
a magnetic field as per the Ampere’s Law of the electro-
magnetic theory. Accordingly, the gravito-magnetic field
may also be derived from the UEG momentum density
using an equivalent version of the Ampere’s Law.

The acceleration due to the gravito-magnetic field may
be expressed as the cross-product of gravito-magnetic
field and the velocity. Note that there are two ve-
locity terms in the above derivation: (I) the velocity
used in derivation of the gravito-magnetic field to be-
gin with, and then (II) the velocity that multiplies with
the gravito-magnetic field to find the gravito-magnetic
acceleration. As a reasonable approach to estimate the
average gravito-magnetic acceleration, we choose the two
velocity terms to be expressed differently as in - the
former derived electromagnetically (t(EM)) and the later
quantum-mechanically (5(QM)). Also note that we treat
the gravito-magnetic acceleration Egm in just like
an equivalent acceleration in an electromagnetic model-
ing, without any adjustment factor. This is unlike con-
ventional gravito-magnetic modeling [I5] where an addi-
tional factor of 1/4 might be needed. This is because,
in conventional gravito-magnetic modeling [15] the mass,
which is the source of gravitation, relativistically varies
with velocity. Whereas, the average mass density pyy in
the present modeling, associated with the azimuthal (¢-
directed) is assumed to be independent of the velocity o,
just like the electric charge density, which is the source
of an electromagnetic field, would be in an equivalent
electromagnetic modeling.
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It is shown that the gravito-magnetic acceleration
due to UEG momentum density is negative of the UEG
acceleration due to the energy density in the mag-
netic field. Therefore, the total UEG force is simply the
UEG force due to the energy density in the electric field,
independent of the magnetic field generated due to the
spin.

Egm + Egum =0,

Eg = Egue + Egm + Egum
2

~ 2 ~
= Egue = 77"}’(%E ) = 77‘327’:%57‘4 . (13)

The theory developed in this section is an impor-
tant recognition of the existence and significance of the
gravito-magnetic effect surrounding the electron, pro-
duced as per the new UEG theory. The gravito-magnetic
effect constitutes a critical physical mechanism of the
complete internal structure of the electron.

VI. QUANTUM MECHANICAL WAVE IS A
RIPPLE IN THE “NON-LINEAR” FREE-SPACE
MEDIUM, WITH THE QUANTUM FREQUENCY
CLOSE TO THE SPIN FREQUENCY

The quantum mechanical (QM) wave of frequency w
may be viewed as a ripple in the free space produced due
to the spinning of the electron, as a result of the strong
UEG force. The non-linear permittivity function of the
free-space in the UEG (static) theory would transform
into the QM wave function of the “free-space” as a result
of the spinning. It was discussed in sections [TI} [V} that
the strong UEG field around the spinning charge would
produce an equivalent rotating inertial frame, dragged
along with the moving charge due to the UEGravito-
Magnetic (UEGM) effect. The frequency w of the QM
wave maybe intuitively “seen” as a difference-frequency
w — wq relative to the rotating frame spinning with the
frequency wg. The difference frequency w — wg, and the
actual QM frequency w may be related with each other

by the relativistic boost factor N between the rotating
frame (primed frame) and a stationary frame (unprimed
frame) far from the spin center. Accordingly, the QM
frequency w may be shown to be slightly larger than the
spin frequency wq, with a small difference of w/N. The in-
tuitive relationships may also be established using space-
time transformation between the primed and unprimed
frames, and enforcing a periodic symmetry condition (3
x (2mrg) =2m) around the circumference 27ry of the ro-
tating frame.

This is a significant development, which provides a di-
rect physical process that represents the QM wave, in the
form of ripples produced due to spinning in a a non-linear
free-space medium. This may be established by directly
relating the QM wave frequency w to the physical spin-
ning frequency wq of the charge.
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For a general interpretation of the above concept of the
quantum/UEG wave, first consider a “stationary” spin-
ning charged body with a total mass m (including spin
and static UEG mass) and linear momentum p = 0, with
no linear motion of the center of spinning. The region
surrounding the charge will be associated with a space-
time dependent permittivity function er(r,t) expressed in
the harmonic form , which would represent the quan-
tum/UEG wave function of the stationary particle. The
wave will be seen by a stationary observer to be oscil-
lating as e/“! with frequency w, but having no spatial
dependence with wave number 8 = 1/r = 0, in the re-
gion far from the center (r = c0). We may assume that
the wave amplitude in the far region is uniform in space,
independent of the spatial variation of the UEG field.
This wave function would be consistent with quantum
mechanics, with the expected energy-wave frequency re-
lationship w = mc? = hw, and momentum-wave number
relationship p = mv = A8 = 0.

Now, the above quantum-mechanical relationships for
the “stationary” spinning charge may be extended as well
when the charged body undergoes a linear motion of the
center of spinning, with velocity v in a given direction s.
Applying space-time transformation of special relativity,
the above wave function e/“? of the stationary charge in
the far region, dependent only on time, maybe shown

. o (f— 2 s My ol
to transform into a wave e/@(t=sv/c)n — it —ip s
with both space and time variation, as seen by a sta-
tionary observer. The new frequency o’ = nw = nmec? /h



=m/c?/h, and the new wave number g’ = w’v/c2 =m'v/h
= p'/h, are related to the new mass m’ = nm and mo-
mentum p’ = m’v, where n = (1 — v2/c?)7%5 is the rela-
tivistic boost factor associated with the velocity v. The
basic quantum mechanical energy/momentum and fre-
quency/wave number relationships, W’ = m'c? = w'h and
p = m/v = B'h, are clearly established between the wave
parameters in the region far from the center of the mov-
ing charge, and the mass m’ and linear momentum p’ of
the physical charged body moving at the center of wave.
Clearly, the above quantum-mechanical relationships
for the quantum/UEG wave would not be valid in the
region closer to the central charge. A full dynamic UEG
theory may be needed to rigorously model the wave func-
tion in the central region, particularly in the immediate
vicinity of the charge with strong energy density.

A. Electron g-Factor Related to Relativistic Boost
factor, and to the Spin and Quantum Wave
Frequencies

Based on the above quantum-mechanical interpreta-
tion, the frequency w in may be related to the total
electron mass me. On the other hand, the spin frequency
wp is related to the static electron mass m, through the
spin angular momentum #h/2. Accordingly, given that
the two frequencies w and wq are related to each other
in by the boost factor N, the total and the static
masses would also be related to each other by the boost
factor. Consequently, the electron g-factor, which is the
ratio of the total and the static masses, would be directly
related to the boost factor.

1 =N, 220 = N(w—wp) =w,
v, 'U2
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h N noo Me= "9 N
0
mel ( ]{]) — mel = Me
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B. Estimating g-Factor from the Fine Structure
and UEG Constants, Based on the Spin Model

The small difference between the quantum wave and
the spinning frequencies appears in the form of the g-
factor of the electron. The value of the g-factor may
be estimated directly from the UEG constant, or equiv-
alently from the fine structure constant, to the first or-

der, consistent with the prediction from quantum elec-
trodynamics (QED). This estimate for the g-factor, when
rounded up, is accurate up to the 5th decimal point, as
compared to the currently measured value.

2 2 /
g = qforrg = worg = vorg, J = mevgro,
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g =(1+4£) =1.0011614097; L = 137.035999139 ,
4 (measured) = 1.0011596521 . (16)

C. Higher Order Corrections to the g-factor

Higher order correction to the g-factor may also be es-
timated from the UEG/QM theory. This follows up on
the above result that the total electron mass is slightly
larger than twice (factor of about 2(1 + a/(27)) the UEG
electrostatic mass, which is different from the ideal factor
of 2 assumed in a simple spinning model with an ideal
relativistic boost factor N = 2xrq/r, = 2r/a Accordingly,
we need the electric and magnetic energies of the spinning
electron to be each slightly larger than the static electric
energy. This would be accomplished by having a slightly
larger relativistic boost factor than the ideal value of
27 /a (boost factor increased to (27/a)(1 + «/(27))). Fol-
lowing the similar derivation for the g-factor presented
earlier, this would lead to a smaller g-factor than the
first order estimate above, the trend being consistent
with the measured g-factor and the theoretical deriva-
tion from quantum electrodynamics.

2)2) = 1.0011600608 |,
1

g (measured) = 1.0011596521 . (17)

The above estimate for the g-factor, when rounded up,
is accurate up to the sixth decimal point, as compared to
the currently measured value. This is one order improve-
ment compared to the first order estimation deduced ear-
lier.

This above estimation is based on the assumption
that the mass/energy of the spinning electron increases
proportional to the boost factor. This trend is consis-
tent with the special relativity, which is expected not to
strictly apply in the dynamic UEGM model. Alternate
improvement in accuracy of estimation of the g-factor is
possible by assuming that the difference between the fine
structure constant and the UEG dimension-less constant
4yml, /ré2 is related to the higher-order correction term

of the g-factor (see section [IV A).
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This is improvement in the higher-order corrections of
the g-factor, compared to the earlier estimation in ,
with improvement showing in the seventh and eighth dec-
imal points. This estimation uses a simple averaging of
the two UEG constants ~, one from the basic UEG the-
ory of electron [I] and the other from QED using the fine
structure constant, as reasoned in section [[V'A] in order
to deduce an effective . This effective v determines an
effective radius (=r./a) for estimation of the boost fac-
tor N, from which the g-factor is estimated as shown in
. Accordingly, a more accurate prediction/estimation
of the g-factor would be possible by deducing a more ac-
curate effective v using a higher-order UEG model of [I].

An exact value of the g-factor can be predicted directly
from an exact boost factor N, if it could be available,
using the exact relationship g = 2(1+1/N) (see[L5), (I8)).
/1 = (vg/c)? could be solved from
a fully rigorous (both static and dynamic parts) UEG
model, as the required relativistic boost factor for an
electron with a static UEG mass m%, spinning at a radius
ro = h/(2vgme) and speed vg, to acquire its total known
dynamic mass me = gml, = 2m,(1+1/N) and an angular
momentum #/2. Such a rigorous and dynamic Unified
Electro-Gravito-Magnetic (UEGM) theory maybe at this
point premature, and is beyond the scope of the present
work.

In principle, the N =1/

VII. DISCUSSION: FUNDAMENTAL
IMPLICATIONS FROM THE UEG THEORY OF
QUANTUM ELECTRODYNAMICS

The fine structure constant «, first introduced by Som-
merfeld [9] as a dimensionless number relating physical
constants from quantum mechanics (%), electromagnetics
(¢ and ¢g) and relativity (c), remained mysterious in its
origin [I0} 16l 7], even though the constant has been
widely used in all quantum field theories [I1] 12]. As
per the current work, it is now clear that the fine struc-
ture constant has its fundamental origin in a new Uni-
fied Electro-Gravity (UEG) theory, developed for model-
ing of elementary particles [I]. A dimensionless constant
emerges in the UEG theory, relating a constant used in
the theory (the UEG constant v) with an elementary
particle’s stable mass and the particle’s classical radius,
which appeared to be closely related (numerically) to the
fine structure constant [I]. In the present work, this di-
mensionless constant from the UEG theory of [1] is shown
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to also govern the spin dynamics of the electron that de-
termines the spin angular momentum, and consequently
is shown to be directly related (on physical basis) to the
fine structure constant. Interestingly, the dimensionless
constant from the UEG theory, which is now related to
the fine structure constant, is a normalized-parameter
independent of any specific mass or charge of a parti-
cle, and therefore is a mathematically-based number, re-
quired to maintain a stable static particle (based on the
UEG theory, before any spin is introduced) with a given
charge ¢ and a given UEG constant . Considering that
it is a mathematically-based number, independent of any
specific particle mass or charge, the dimensionless UEG
constant or equivalently the fine structure constant is ex-
pected to carry a general scope of application to any ele-
mentary particle (electron/positron, proton/anti-proton,
for example). By extension, the scope of the constant
would cover composite charged as well as neutral par-
ticles, consisting of of multiple charge layers. However,
in the present work the theory is specifically applied to
the spin dynamics of an electron, which is the simplest
particle.

A. Quantization of Charge and Angular
Momentum as Complementary, Emergent Concepts

The discovery of the new UEG theory of such sig-
nificance, to which the fundamental origin of the fine
structure constant of quantum electrodynamics could
be traced, is bound to open reexamination of many
related physical phenomena, that remained mysterious
and unsolved to date. Consider an immediate conse-
quence of the discovery. Once the fine structure constant
o = ¢%/(4meghe) is independently established as a funda-
mental dimensionless constant that determines the stable
mass and spin dynamics of an elementary particle, then
the required constant «, for a given angular-momentum
parameter i and a reference value of ¢, would force the
elementary quantity ¢ /ey (or equivalently ¢/ J€0) tobe a
fixed, quantized value. This would be the case, when any
new charge is created in the form of a particle-antiparticle
pair. The available quantized angular momenta, in inte-
gral multiples of % from any transitional “photon packets”
(see later discussion on the photon concept), are expected
to dynamically force the two charges (positive and neg-
ative) in the particle-antiparticle pair, to each acquire
a fixed value of magnitude ¢ (given ¢y and c as refer-
ence constants). This is a significant new understand-
ing of the elementary charge ¢ as a dynamically emer-
gent, fixed quantity, no longer a pre-assigned parameter
as currently understood. The new understanding could
solve the current mystery of the natural quantization of
all available charges, because they all would consist of
an integral number of the elementary charge (+q or —q),
each having the same magnitude, which is dynamically
fixed at the time of their production, enforced by the
UEG theory and quantization of the available angular



momenta.

Conversely, given the fixed magnitude ¢ of an elemen-
tary charge already available, the required (dictated by
the UEG theory) constant o = ¢%/(4meghe) would fix the
charge’s angular momentum A/2 (given €y and c as refer-
ence constants), as well as its energy-frequency relation-
ship W/ = ho' (section . Consequently, all “photon
packets” (light radiation), that are naturally produced
through a coupling process with the non-linear UEG
fields of the elementary charge (see later discussion on
the photon concept), would be each associated with a
quantized angular momentum (= A) and energy (= hw),
which are pre-fixed by the angular momentum #/2 of the
coupling charge. These available transitional “photons,”
which are assumed to be general exchange media in the
charge creation process discussed earlier, would, in turn,
determine the magnitude of each new elementary charge
+q created. Accordingly, the Planck’s constant % and the
elementary charge magnitude ¢ would constitute a com-
plementary pair of constants, that are naturally emer-
gent, balanced with each other through the dynamics of
the UEG theory and the classical electromagnetic theory.

The continual balancing process between the elemen-
tary charge ¢ and the Planck’s constant 7, as discussed
above, may be traced back to the beginning of the cur-
rent universe. All naturally-existing elementary charges
were created in this beginning phase, possibly through a
chained reaction process that was originally balanced by
the angular momentum of a transitional photon, which in
turn was synchronized with the annihilating elementary
charges from a preceding collapsing universe. This may
presume a cyclic universe, where the same fixed mag-
nitude of the elementary charge in the current universe
would also be maintained through annihilation in a col-
lapsing phase in the future, into re-creation in a new
bouncing universe, by repeating the above ¢ — h synchro-
nization process.

B. Wave-Particle Duality

As the new model of electron spin clearly establishes,
the charged center of the electron is surrounded by the
“quantum ripples” which are actual ripples or variations
in the structure or characteristics (permittivity) of the
“free-space” itself. Accordingly, the electron would ex-
hibit particle-like behavior governed by its central core,
and as well exhibit its wave-like behavior due to the sur-
rounding ripples. This would explain the wave-particle
dual behavior of the electron, which has been experimen-
tally observed, but is considered to be mysterious based
on the current quantum-mechanical understanding. The
ripples are produced by non-linear spin dynamics of the
central electron, based on the UEG theory which is fun-
damentally non-linear. The central particle and the sur-
rounding quantum ripples can not be de-linked from each
other, and are expected to complement each other in all
physical processes. Any motion of the electron at the cen-
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ter would also be guided by the surrounding quantum rip-
ples, that are constrained by suitable UEG principles, or
equivalently governed by the quantum-mechanical princi-
ples [0, [8, [18]. These ripples in the free-space may repre-
sent the pilot wave proposed by de Broglie [19] 20], which
could be used to physically explain the measured inter-
ference pattern of the electron when it passes through a
screen with two closely-spaced slits. The central core of
the particle could be physically guided by the interference
pattern created by its own surrounding pilot wave [21].
This would result in having the physical locations, where
the central charged particle is actually detected by a suit-
able measurement, to be probabilistically distributed by
the same pattern as the pilot-wave’s interference.

C. Electrodynamic Scattering, Photoelectric
Effect, and the Photon Concept

Further, a mnon-linear UEG process similar to
that responsible for generation of the UEG/quantum-
mechanical ripple or wave of a spinning electron, with
its energy (momentum) directly related in proportion to
the wave frequency (wave number), could also be respon-
sible for non-linear interaction of the UEG/quantum-
mechanical wave of an electron with a UEG /field wave
of an incident or outgoing light (photon). This would
result in dynamic “mixing” between the UEG/quantum-
mechanical/field waves of the electron and the photon.
The process would be analogous to frequency up- or
down-conversion in transistor electronic circuits [22], pro-
duced due to non-linear mixing of two time-dependent
electrical signals of different frequencies, having the con-
cept extended for both time- and space-dependent sig-
nals. Based on a suitable non-linear mixing process, it
is conceivable that any change of the light’s frequency
(wave number) would be negative of that of the elec-
tron’s UEG/quantum-mechanical frequency (wave num-
ber). The change of the electron’s frequency (wave num-
ber) would be in direct proportion to that of its energy
(momentum), with the constant of proportionality equal
to h, as per the UEG theory of the electron. In addition,
the change of the electron’s energy (momentum) would
be equal to the negative change of the light’s energy (mo-
mentum), as per the principle of energy (momentum)
conservation. Therefore, combining the above three con-
ditions, the change of the light’s frequency (wave num-
ber) would be in direct proportion to that of its own,
or equivalently negative of the electron’s, energy (mo-
mentum), with the constant of proportionality equal to
h. This mechanism could physically explain the Comp-
ton scattering [23], without having to accept it as some
mysterious fundamental “quantum phenomenon”.

A similar non-linear, dynamic mixing process could
also explain the nature of quantized absorption/radiation
of light (photon) energy, by/from a given material, by
associating the process with a known quantized energy
transition of the material’s electrons (due to material’s



atomic or molecular structure). As per the non-linear
mixing process and the principle of energy conserva-
tion, the wave frequency and energy quanta of any ab-
sorbed /radiated light (photon) could be explained to
be equal to positive/negative changes in UEG-quantum-
mechanical wave frequency and energy of a transitioning
electron of the material, respectively. The changes in
the electron’s radian frequency and energy are known to
be proportional to each other, with the constant of pro-
portionality equal to s, as per the UEG theory of the
electron. Therefore, combining the above conditions, the
absorbed /radiated light’s radian frequency and the en-
ergy quantum would also be directly related in propor-
tion to each other, with the constant of proportionality
h. Extending this principle, in case an incident light’s
frequency exceeds the above threshold frequency of ab-
sorption, the process would be associated with a scat-
tered light of a lower frequency. In this process, using a
similar explanation as above, the energy quantum of elec-
tron transition can be shown to be proportional to the
difference in the radian frequencies between the incident
and scattered light, with the constant of proportionality
h. This could physically explain Raman type scattering
[24] as well as Einstein’s photoelectric effect [25], without
invoking any “quantum mystery”.

Further, using known relationship between the light’s

12

energy and the angular momentum (in a circularly-
polarized state), with their ratio equal to the radian fre-
quency (= w) as per the classical electromagnetic the-
ory [26, 27], the spin-like angular momentum associated
with each energy-quantum of light (= hw), as deduced
above, would be equal to A. All these combined prin-
ciples of light would now provide a complete physical
explanation, based on the UEG theory and classical elec-
tromagnetic theory, for the nature of a “photon packet”
in the Einstein’s photoelectric effect [25], or the Comp-
ton/Raman type scatterings [23] 24], and similarly in the
Planck’s black-body radiation [7]. Accordingly, Planck’s
initial suspicion - that the quantum-mechanical “photon
packet” might not represent any “mysterious” fundamen-
tal nature of the light itself, but could simply be a book-
keeping tool that happened to properly model the absorp-
tion/radiation of light [28, 29] - may after all be validated
by the new UEG theory.

The underlying mechanism of a dynamic, non-linear
mixing processes, as discussed above, seem conceptually
clear. However, its detailed understanding and modeling
may require development of a complete, dynamic Unified
Electro-Gravito-Magnetic (UEGM) theory of an elemen-
tary charge, interacting or mixing in the presence of an
external electromagnetic radiation (light). Such a gen-
eral theory is at this point premature, beyond the scope
of the present work.
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