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Research Summary

The 0-Sphere electron model represents a fundamental reconceptualization of elemen-
tary particles as inherently spatiotemporal structures rather than point entities exist-
ing within spacetime. This revolutionary approach directly addresses the long-standing
incompatibility between quantum mechanics and general relativity by eliminating the
conventional dualism between matter and spacetime. Central to this framework is the
discovery of a remarkably elegant mathematical relationship, v = 1 4 a, which directly
connects the Lorentz factor () from special relativity with the anomalous magnetic mo-
ment (a) from quantum electrodynamics (a quantum correction to the electron’s magnetic
properties), effectively bridging two traditionally separate domains of physics [1]. The
model proposes that the electron possesses an internal structure comprised of two en-
ergy kernels A and B that exchange thermal potential energy through a photon sphere,
functioning as a deterministic microscopic clock that gives rise to quantum phenom-
ena. This internal harmonic oscillation produces Zitterbewegung (trembling motion) at
a predicted velocity of approximately 0.040374¢ (incorporating general relativistic geode-
tic precession (the rotation of space itself around massive objects)), a specific value that
offers a clear pathway for experimental verification. The model further establishes crit-
ical radii for unstable leptons—3.43 x 1072 meters for muons and 5.71 x 10~ meters
for tau leptons—where general relativistic effects halt internal oscillations, providing the
first geometric explanation for lepton mass hierarchy and decay processes. By reinter-
preting quantum phenomena through deterministic oscillatory processes, this framework
challenges the probabilistic foundations of quantum mechanics, suggesting that the uncer-
tainty principle may not represent a fundamental limitation of nature but rather reflects
our limited ability to measure the electron’s internal phase. In this model, the internal
degrees of freedom corresponding to Zitterbewegung are determined by an intrinsic con-
stant of the electron, independent of external boundary conditions or potentials in space.
Therefore, in contrast to the continuous spectrum of plane waves in a free
particle, the internal frequency is inherently unique. This perspective potentially
fulfills Einstein’s vision of a complete quantum theory without probabilistic foundations

while naturally integrating quantum behavior with spacetime geometry.
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1 Introduction

The probabilistic interpretation of quantum mechanics and the uncertainty principle have
been cornerstones of 20th-century physics. However, as Einstein famously remarked, “God
does not play dice with the universe,” suggesting the possibility of deterministic mech-
anisms underlying quantum phenomenal[2]. This letter discusses how the recently devel-
oped 0-Sphere electron model offers an alternative framework that potentially explains
electron spin and anomalous magnetic moment without relying on probabilistic quantum

interpretations[1].

2 Addressing Longstanding Questions in Quantum
Physics

The 0-Sphere electron model offers unique perspectives on several longstanding unresolved
questions in quantum physics. Table 1 summarizes how the framework addresses key
conceptual challenges that have persisted since the development of quantum mechanics,
providing geometric and deterministic explanations for phenomena traditionally viewed
through probabilistic interpretations.

The significance of this framework lies in its comprehensive approach to multiple foun-
dational issues in quantum physics. Rather than addressing each problem in isolation, the
0-Sphere model provides an integrated geometric and physical explanation that simulta-
neously resolves conceptual challenges across different domains. The model’s ability to
reinterpret these phenomena through a unified deterministic perspective demonstrates its
potential to fundamentally transform our understanding of quantum reality beyond the
conventional probabilistic interpretation.

The following sections will elaborate on each of these solutions in detail, providing
the theoretical framework and mathematical formalism that underpin these proposed

resolutions.

3 A Unifying Framework: Particles as Localized Space-

time Structures

The 0-Sphere electron model developed in recent years offers a profound reconceptual-
ization of elementary particles, particularly the electron, as inherently spatiotemporal

structures rather than points existing within spacetime[3]. This paradigm shift directly



Table 1: Unresolved Problems Addressed by the 0-Sphere Electron Model

Problem Domain

Conventional Limitations

Solutions  Proposed

Theory

by

1. Nature of Spin

Spin is an abstract mathemati-
cal construct, unmeasurable di-
rectly

Physical structure with tempo-
ral evolution as a real vector

2. Essence of Parity
Violation

Why nature lacks left-right
symmetry

Symmetry remains intact, ap-
parent violations arise from
model misconceptions

3. Origin of Time’s
Arrow

Thermodynamic or quantum
measurement origin, unre-
solved

Directional property emerging
from internal bipolar structure

4. Electron g-factor
Anomaly

Explained by QED perturba-
tion series but underlying na-
ture unclear

Naturally emerges as surplus
from Lorentz contraction and
oscillatory position

5. Reality of Zitterbe-
wegung

Mathematical artifact in Dirac
equation

Modeled as physical motion in
real space

6. 720° Spin Property

Abstract explanation depen-
dent on SU(2) representation

Geometrically explained as
double-frequency cycle of in-
ternal oscillator

7. Weak Interaction
Symmetry

CP violation implies either
“reality” or “representational
product” is ambiguous

Allows reexamination of CP vi-
olation through spin structure
realignment

8. Determinism vs.
Probabilistic Interpre-
tation

Is quantum indeterminacy fun-
damentally probabilistic?

Proposes deterministic predic-
tions through temporal phase
control

addresses fundamental incompatibilities between quantum mechanics and general relativ-

ity by eliminating the conventional dualism between matter and spacetime.

At the heart of this framework lies a remarkably elegant mathematical relationship:

vy=1+a

(1)

which directly connects the Lorentz factor () from special relativity with the electron’s
anomalous magnetic moment (a) (a quantum correction that modifies the electron’s mag-
netic properties from their classically predicted values)[4]. This simple yet profound equa-
tion bridges two traditionally separate domains of physics, offering a unified perspective
on quantum and relativistic phenomena.

Rather than viewing the electron as a dimensionless point particle, the 0-Sphere model
conceptualizes it as containing two energy kernels A and B that exchange thermal poten-
tial energy through a photon sphere[5]. This internal structure functions as a miniature
clock with intricate “gears” — representing the internal oscillatory motion (Zitterbewe-

gung (trembling motion)) that gives the electron its intrinsic properties[6]. The oscillatory



energy exchange follows a simple conservation law:

E, = Ey <cos4 <%t> + sin’ <%t) + %aﬁ(w)) (2)

This equation describes how the electron’s rest energy oscillates between thermal po-
tential energy in the two kernels while maintaining perfect energy conservation, as illus-
trated in Figure 1. The visualization shows how energy seamlessly transfers between the
kernels through the photon sphere, with total energy remaining constant throughout the
cycle. Here, v  represents the photon sphere that carries all the thermal potential en-
ergy from Kernel A once it is entirely converted into kinetic energy. Although the asterisk
notation is shared with that of virtual photons in conventional Feynman diagrams, the
two concepts are fundamentally different in this framework.

This distinction is crucial: while virtual photons in quantum field theory, often de-
noted as ~*, are mathematical constructs that exist only momentarily during interac-
tions—permitting deviations from the mass shell due to the uncertainty principle—yy g
in the present model is a physically real, spatially extended structure that transports
kinetic energy between the two kernels.

It plays a central role in maintaining energy conservation during Zitterbewegung-like
oscillations, and reflects the author’s commitment to a deterministic and ontologically
grounded reinterpretation of quantum phenomena. This distinction arises from the au-
thor’s skepticism toward the uncertainty principle and the pursuit of a quantum theory
grounded in physical realism. Accordingly, the Zitterbewegung phenomenon is reinter-
preted as an actual dynamical oscillation consistent with energy conservation, not as a
statistical fluctuation. The energy transport follows geodesic paths (shortest paths in
curved spacetime), naturally integrating general relativistic principles into the quantum

framework|7].

NOTE: For clarity, we briefly explain several key concepts used in the above framework.
The 0-Sphere refers to a geometric construct consisting of two discrete points in space—in
this case, Kernel A and Kernel B. The Lorentz factor () quantifies how time dilation
and length contraction occur at relativistic speeds. Zitterbewegung, first identified by
Schrodinger, describes a theoretical rapid oscillatory motion of elementary particles that

emerges from the Dirac equation.

4 Transcending the Uncertainty Principle Through

Deterministic Oscillations

Conventional quantum mechanics relies on probabilistic interpretations and the uncer-

tainty principle (the fundamental limit on precisely knowing both position and momentum
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Figure 1: Energy conservation in the O-Sphere electron model. The graph illustrates the
time evolution of energy components: thermal potential energy (TPE) in Kernel A (blue
dashed line, cos*(¢/2)), TPE in Kernel B (orange dotted line, sin*(¢/2)), and kinetic
energy of the photon sphere (green dotted line, (1/2)sin*(¢)). At ¢ = 0, all rest energy
is in Kernel A; at ¢ = m, all rest energy transfers to Kernel B; and at ¢ = 2w, the cycle
completes back to Kernel A. The red solid line (H(¢) = 1) demonstrates that total energy
remains constant throughout the oscillation cycle. This visualization represents the energy
transfer process Tiemela — Vik g, — Lkemeis Where the spatially separated kernels form a
0-sphere structure.

simultaneously). However, the 0-Sphere model suggests a deterministic alternative that
may transcend these limitations[8]. By reinterpreting the Dirac equation to incorporate
both positive and negative energy solutions within a single electron, this model provides
a concrete mechanism for the electron’s internal oscillations.

The model explains Zitterbewegung not as a mathematical artifact or virtual effect, but
as a real physical oscillation occurring at a specific velocity — approximately 0.040374c
(about 12,108 km/s) when general relativistic corrections are included[4]. This precise
prediction offers a potential experimental pathway to verify the model, as traditional
quantum mechanics considers Zitterbewegung unmeasurable in principle.

If this velocity could be experimentally verified, it would suggest that quantum fluc-
tuations are not inherently probabilistic but rather deterministic oscillations with specific
parameters. This would fundamentally challenge the uncertainty principle, potentially

vindicating Einstein’s intuition that “God does not play dice with the universe.”

NOTE: The uncertainty principle, formulated by Heisenberg, states that certain pairs
of physical properties (like position and momentum) cannot both be precisely measured
simultaneously. The Dirac equation is a relativistic quantum mechanical wave equation
that describes spin-4 particles, including electrons, and predicts the existence of antimat-

ter.



5 A Geometric Understanding of Spin and Quantum
States

The 0-Sphere model provides a geometric interpretation of spin that differs fundamen-
tally from conventional quantum mechanics. By applying Thomas precession (relativistic

rotation of a particle’s reference frame during accelerated motion)[9, 10], we derive:

Q- 2%2[@ X v] = 2%2 - (-% sin(2wt)> (3)

This equation reveals that angular velocity has a cycle of 2wt, while displacement
has a cycle of wt. This doubling of frequency provides a natural explanation for spin-
1/2 quantization and the 720° rotation required for an electron to return to its original
state[1].

Rather than viewing spin as a fixed intrinsic property, this model reveals spin states
as emerging dynamically from the electron’s temporal phase. During one phase range
(0 < wt/2 < 7), the electron manifests “up-spin” while in another range (7 < wt/2 < 27),
it exhibits “down-spin.” This deterministic alternation between states based on internal
phase provides a novel explanation for quantum measurement outcomes without requiring

probabilistic collapse[11].

NOTE: Spin is an intrinsic form of angular momentum carried by elementary particles,
described by quantum mechanics but with no classical analog. Thomas precession is a
relativistic correction to particle motion that emerges when considering both the particle’s

own rotation and its motion through space.

6 Quantum Entanglement Without “Spooky Action

at a Distance”

The 0-Sphere model offers a compelling reinterpretation of quantum entanglement (a
quantum phenomenon where paired particles remain interconnected regardless of distance).
Entangled particles can be understood as oscillating with a common temporal phase.
When one particle is measured, this temporal phase becomes determined, consequently
fixing the state of the other particle regardless of separation distance[2].

Since the particles’ states are not predetermined but evolve deterministically with
their shared internal phase, this framework potentially explains Bell inequality violations
through local determinism without requiring “spooky action at a distance.” This perspec-
tive preserves locality while acknowledging that spin is not a predetermined property —

a violation of realism that potentially resolves the paradoxes of quantum entanglement.



NOTE: Quantum entanglement is a phenomenon where particles become correlated in
such a way that the quantum state of each particle cannot be described independently
of the others. Bell inequalities are mathematical expressions used to test whether a local

hidden variable theory can explain the correlations observed in quantum mechanics.

7 A Geometric Origin for Lepton Mass Hierarchy

One of the most remarkable predictions of this framework concerns critical radii for leptons
— specific values where general relativistic geodetic precession (the rotation of a gyroscope
caused by moving through curved spacetime)[12] exactly cancels the effects of Lorentz
contraction (the shortening of objects along their direction of motion at relativistic speeds),

bringing Zitterbewegung oscillations to a halt. These radii are:
e For muons: 3.43 x 107?° meters
e For tau leptons: 5.71 x 1072* meters

This provides the first geometric explanation for the three-generation lepton mass
hierarchy, suggesting that lepton decay occurs when particles reach their critical radius
where internal oscillations become unsustainable. The electron, being the lightest lepton,
never reaches this critical point and thus remains stable.

This mechanism also offers new insights into electron-positron annihilation[13]. When
these particles collide, their internal oscillations may cease, releasing their photon sphere

structure as the observable gamma rays produced during annihilation.

NOTE: Leptons are a family of elementary particles including the electron, muon, and
tau, as well as their associated neutrinos. Geodetic precession is a relativistic effect
predicted by general relativity where a gyroscope’s axis of rotation changes direction
when moving through curved spacetime. Lorentz contraction is the physical phenomenon
of objects becoming physically shortened in their direction of motion when traveling at

relativistic speeds.

8 Experimental Verification Through Zitterbewegung

Velocity Measurement

The central prediction of the 0-Sphere model — that Zitterbewegung occurs at a specific
velocity of approximately 0.04c — offers a clear pathway for experimental verification[4].
Traditional physics considers Zitterbewegung a theoretical construct that cannot be di-
rectly observed. However, if this velocity could be experimentally measured, it would

provide compelling evidence for the model’s validity.



Such verification would have profound implications. If quantum fluctuations are shown
to be deterministic oscillations rather than inherently probabilistic phenomena, the foun-
dations of quantum mechanics would require significant revision. The uncertainty prin-
ciple might be reinterpreted as reflecting our limited ability to measure the electron’s
internal phase rather than an intrinsic limitation of nature.

While technically challenging, potential verification experiments might include ultra-
high-precision electron spin resonance[14] or advanced interferometry techniques (methods
using wave interference to make precise measurements). The development of methods
to directly measure or manipulate the electron’s internal phase could potentially enable
deterministic control of quantum states, revolutionizing quantum computing and other

applications.

NOTE: Electron spin resonance is a technique for studying materials with unpaired
electrons by applying a magnetic field and measuring the energy absorbed at specific
frequencies. Interferometry is a family of techniques that use the interference of waves

(typically light) to make extremely precise measurements of various physical quantities.

9 Integrating Quantum Mechanics and General Rel-
ativity

This framework offers a promising path toward reconciling quantum mechanics with gen-
eral relativity[4]. By treating the electron’s internal oscillations as following geodesic
trajectories, and by incorporating general relativistic geodetic precession into the model,
it establishes a direct connection between quantum behavior and spacetime geometry.

The electron’s internal time parameter can be identified with proper time (the time
measured by a clock moving with the object) from general relativity, allowing gravitational
effects to modulate oscillation frequencies in a quantifiable manner[15]. This integration
of proper time directly into the particle model could potentially bridge the conceptual
gap between quantum mechanics and general relativity.

Rather than treating particles as existing within spacetime, this framework suggests
that particles inherently encode and manifest local spacetime structure[16]. This per-
spective transcends traditional approaches to quantum gravity by showing how spacetime
geometry emerges from within particles themselves, potentially resolving issues of back-

ground dependence that have long challenged unification efforts.

NOTE: Proper time is the time measured by a clock that travels along a specific path
through spacetime. In general relativity, proper time is a fundamental concept that
accounts for both motion-based time dilation and gravitational time dilation. Quantum

gravity is a field of theoretical physics that seeks to unify quantum mechanics with general



relativity, which has proven extremely challenging due to fundamental incompatibilities

between the two theories.

10 Reconsidering CP Symmetry in Light of Mirror-

Invariant Spin

The 0-Sphere electron model challenges the conventional assumption that spin is a pseu-
dovector, which inverts under spatial reflection. Instead, it treats spin as a real vector—mirror-
invariant and bar-magnet-like in character. This seemingly subtle revision has profound
implications for the standard interpretation of parity violation and, more broadly, CP
symimetry.

In the conventional framework, CP symmetry (charge conjugation + parity) was in-
voked to restore the symmetry lost due to parity (P) violation in weak interactions. The
experimental discovery of CP violation, particularly in kaon and B-meson systems, re-
vealed that even this combined symmetry is not preserved universally. However, these
interpretations all hinge on the assumption that spin transforms as a pseudovector under
parity, and thus that mirror inversion necessarily flips spin orientation.

In contrast, the 0-Sphere model preserves spin orientation under mirror reflection.
The spin remains dynamically invariant throughout the parity operation, altering the
very definition of what parity inversion entails. As a consequence, the meaning of CP
symmetry itself must be reconsidered: if the P operation does not invert spin, then the
product CP is no longer acting on the same degrees of freedom as conventionally assumed.

Moreover, because the model implies an intrinsic time asymmetry due to the persis-
tent polarity of the oscillating dipole structure, it introduces a natural mechanism for
T-violation (time reversal violation) without probabilistic collapse or external fields. In
the context of the CPT theorem, which mandates that the combined CPT transforma-
tion must remain conserved, the reinterpretation of P and T through internal geometries
implies that the conventional formulations of C (charge conjugation) may also require
revision in order to maintain CPT invariance.

This reinterpretation suggests that some phenomena attributed to CP violation might,
in fact, reflect an incomplete or incorrect assumption about the internal symmetry behav-
ior of spin. Rather than indicating a fundamental asymmetry in the laws of physics, CP
asymmetries may be emergent artifacts of pseudovector-based models. By reframing spin
as a time-varying but mirror-invariant quantity, the 0-Sphere model opens new theoreti-
cal avenues for reconciling weak interaction asymmetries with a fundamentally symmetric

universe.

NOTE: CP symmetry combines charge conjugation (C), which exchanges particles with

antiparticles, and parity (P), which reflects spatial coordinates. Violations of CP symme-

10



try are crucial to understanding the dominance of matter over antimatter in the universe.
The CPT theorem holds that any Lorentz-invariant quantum field theory must preserve

the combined operation of CPT.

11 On the Origin of the SU(2) Structure in Conven-
tional Spin Theory

The standard interpretation of spin in quantum mechanics relies heavily on group-theoretic
formalism. In particular, spin-1/2 particles are mathematically described as representa-
tions of the SU(2) group, which is the double cover of the SO(3) rotation group. This
formalism implies that spin behaves as a pseudovector—it reverses direction under parity
transformation.

However, it is important to emphasize that the SU(2) structure is not derived di-
rectly from the Dirac equation itself. The Dirac equation was originally formulated to
reconcile the requirements of quantum mechanics and special relativity by constructing
a first-order, Lorentz-covariant wave equation based on the spinor representation of the
Lorentz group SO(1, 3). It yields a four-component spinor, and from its solution structure,
spin-1/2 behavior naturally emerges. The association of this behavior with SU(2) arises
only a posteriori when interpreting the spatial rotation subgroup SO(3) of the Lorentz
group in terms of its double cover SU(2). This mathematical convenience—not physical
necessity—has become the standard language for describing spin.

In other words, SU(2) was not an assumption of the Dirac formalism but rather a
convenient group-theoretic language retroactively applied to describe the emergent spin
degree of freedom. This distinction opens the door to alternative formulations of spin
that are not constrained by SU(2) symmetry.

The 0-Sphere model takes precisely this path. It treats spin not as an abstract rep-
resentation in a Hilbert space, but as a real, time-varying magnetic dipole—a mirror-
invariant vector resulting from internal oscillatory dynamics. This approach decouples
spin from the pseudovector assumption and suggests that the conventional group-theoretic
treatment may reflect a representational convenience rather than a physical necessity.

Consequently, if spin does not intrinsically transform under SU(2), then the weak
interaction, which is founded on SU(2), gauge symmetry acting only on left-handed com-
ponents, may itself be a group-theoretic construct rooted in a mischaracterization of spin’s
symmetry properties. This raises the possibility that the standard model’s gauge struc-
ture could be fundamentally revised if spin is reinterpreted as a physically real internal
oscillator with a unique temporal phase.

This reconsideration also suggests a potential bridge between the internal dynamics

of the 0-Sphere model and conventional gauge theory. The model posits that the elec-

11



tron consists of two energy kernels exchanging thermal potential energy through a photon
sphere, as expressed in Eq. (2). This oscillatory energy exchange is governed by a deter-
ministic internal phase wt, which naturally defines a periodic variable. Since the phase
evolves on a circle (S'), it admits a U(1)-like structure, analogous to the phase degree of
freedom in quantum electrodynamics.

This reconsideration suggests a potential bridge between the internal dynamics of the
0-Sphere model and conventional gauge theory. In this model, the electron comprises two
energy kernels exchanging thermal potential energy via a photon sphere, as described by
Equation (2). The exchange is governed by a deterministic internal phase wt, a periodic
variable that evolves on a circle (S'), thereby admitting a natural U(1)-like structure
analogous to the phase degree of freedom in quantum electrodynamics.

Although the model treats spin as a real vector rather than an SU(2) pseudovector,
the term 1sin®(wt) in Eq. (2) describes a one-dimensional harmonic oscillator with an
intrinsic periodicity. This periodicity, though arising from linear oscillation rather than
abstract rotation, still defines a circular phase space, suggesting compatibility with U(1)
gauge structures. Thus, the model opens a path toward a novel gauge-theoretic formula-
tion where real-valued internal oscillations and spinor-like behavior may coexist within a

unified framework.

NOTE: In conventional physics, SU(2) is the double cover of the SO(3) rotation group,
enabling the mathematical description of spin-1/2 particles that return to their original
state only after a 720° rotation. Spin is modeled as a pseudovector because it transforms
like angular momentum—unchanged under mirror reflection of coordinates, but reversed
in orientation. However, in the 0-Sphere model, spin is treated as a physically real,
time-dependent dipole vector that does not reverse under parity, implying a fundamental
difference in symmetry behavior. This raises the possibility that the group-theoretic
foundation of the weak interaction—based on chirality and SU(2);, symmetry—may reflect

a representational artifact rather than a physical necessity.

12 On the Reinterpretation of the Strong Force via
Shielded Oscillatory Structures

In the conventional framework of the Standard Model, the strong nuclear force is described
by a non-Abelian SU(3) gauge symmetry, acting on color-charged quarks through the
exchange of massless gluons. This theoretical structure accounts for the confinement of
quarks and the emergence of hadronic bound states. However, its abstract mathematical
basis leaves open the question of whether the complexity of SU(3) symmetry arises from
a deeper physical mechanism.

The 0-Sphere model offers a new perspective: that what is interpreted as strong in-

12



Interaction Standard Model View 0-Sphere Model Reinterpre-
tation

Electromagnetic | U(1) gauge symmetry Internal phase evolution on S!
(real oscillation)

Weak SU(2), chiral gauge symmetry | Mirror-invariant real spin vector;
chirality as emergent

Strong SU(3) color gauge symmetry Shielded thermal oscillation be-
tween internal kernels

Table 2: Standard model interactions and their reinterpretation in the 0-Sphere frame-
work. All symmetries are reduced to real-valued internal dynamics governed by phase
and shielding structures.

teraction may instead be a manifestation of real, internal oscillatory structures subject to
spatial shielding. In this model, the electron is composed of two energy kernels (A and
B), which exchange thermal potential energy via a photon sphere. Crucially, this photon
sphere does not permit external electromagnetic interaction to penetrate it, effectively
isolating the internal dynamics from the outside world.

This shielding mechanism results in an apparent strong binding between kernels A and
B, mimicking the behavior of the strong force. However, the strength and confinement
emerge not from non-Abelian field exchange, but from a spatially bounded internal energy
exchange that cannot couple to distant particles. In this sense, the force is strong only
within the self-contained geometry of the photon sphere—a natural physical analog to
confinement.

Furthermore, this shielding effect prevents external electromagnetic fields from access-
ing the internal charge separation, just as color-charged quarks are never observed in
isolation. The coupling constant e, normally mediating electromagnetic interactions, is
effectively neutralized beyond the boundary of the photon sphere.

This insight suggests that what appears as SU(3) symmetry may in fact be an emergent
phenomenon arising from local shielding and internal energy oscillation. If this interpreta-
tion holds, the strong force might not require an independent gauge field but could instead
reflect a deeper U(1)-type phase oscillation confined within a geometric boundary.

The reinterpretation of spin and interaction symmetries within the 0-Sphere model
suggests a radically simplified but physically grounded structure for fundamental forces.
Instead of relying on three distinct gauge groups, the model proposes that internal os-
cillations and shielding phenomena may account for the effective behavior attributed to

non-Abelian symmetries. This reinterpretation can be succinctly summarized in Table 2.
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13 Conclusion

The 0-Sphere electron model presents a comprehensive framework that challenges the
conventional probabilistic interpretation of quantum mechanics. By reconceptualizing
the electron as a spatiotemporal oscillator with internal structure, it offers a determin-
istic alternative that may fulfill Einstein’s vision of a complete quantum theory without
probabilistic foundations[2].

The model’s predictions of specific Zitterbewegung velocities and critical radii for
leptons provide concrete parameters that could be experimentally verified. If confirmed,
this approach would not only transform our understanding of quantum phenomena but
also offer a natural pathway for integrating quantum mechanics with general relativity.

Most significantly, this framework suggests that the uncertainty principle may not
represent a fundamental limitation of nature but rather a reflection of our limited ability
to measure the electron’s internal phase. This perspective reopens the profound questions
about quantum reality that were seemingly settled in the early 20th century, potentially
vindicating Einstein’s intuition that a more complete, deterministic understanding of
quantum phenomena might be possible.

A particularly enduring enigma in quantum mechanics is the nature of measurement it-
self. While the Copenhagen interpretation holds that observation induces a collapse of the
wave function ¢ into a definite state, the 0-Sphere model offers a different perspective.
Here, the electron is endowed with an intrinsic, physically real internal degree of free-
dom—Zitterbewegung—that manifests as a constant, observer-independent oscillation.
This internal dynamic defines a unique phase that evolves deterministically, regardless
of external conditions. Measurement, in this framework, does not collapse the
wave function but merely reveals the electron’s internal phase at the moment
of interaction. As such, the need to invoke a probabilistic collapse vanishes, and the

continuity of physical evolution is preserved even in the act of observation.

Beyond the measurement problem, the 0-Sphere model opens new perspectives on fun-
damental interactions. By reinterpreting spin as a real-valued, mirror-invariant vector,
the model challenges the conventional SU(2).-based chiral structure of the weak force.
Furthermore, the internal shielding mechanism within the photon sphere—proposed to
account for the strong force—introduces a new paradigm wherein confinement arises nat-
urally from geometric and thermal isolation, rather than color charge and gauge fields.
This reinterpretation culminates in a unifying suggestion: all three fundamental gauge
interactions may ultimately emerge from variations in internal phase and shielding dynam-
ics, each reducible to distinct manifestations of U(1)-like behavior. If such a framework
can be further developed and experimentally grounded, it would represent not merely
an alternative interpretation, but a profound reconceptualization of gauge theory it-

self—transforming the Standard Model into a subset of a deeper, deterministic foundation.
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