
Anomalous Magnetic Moments Without Fields:
A Geometric and Observer-Dependent Interpretation

Satoshi Hanamura∗

(Dated: June 29, 2025)

Building upon the previously established 0-Sphere electron model with its internal structure of
two thermal kernels and photon sphere exhibiting Zitterbewegung oscillations, we present a new
observer-dependent interpretation that fundamentally reframes the origin of anomalous magnetic
moments in quantum electrodynamics. While conventional QED requires external magnetic field
interactions for any observable anomaly to manifest, our reinterpretation of the existing 0-Sphere
framework demonstrates that anomalous magnetic moments can arise as purely geometric effects in
free electrons through relativistic observer transformations. The crucial new insight emerges from
recognizing that the same internal Zitterbewegung motion at v ∼ 0.04c yields different measurements
depending on the observer’s reference frame: an observer co-moving with the internal motion measures
a g-factor of exactly 2 consistent with Dirac theory, while an observer in the laboratory frame perceives
Lorentz contraction effects that manifest as the anomalous magnetic moment through the predicted
relationship γ = 1 + ae. This observer-dependent reinterpretation transforms our understanding of
quantum magnetic anomalies from interaction-based corrections to relativistic geometric consequences
of internal motion, suggesting that quantum phenomena traditionally attributed to virtual particle
interactions may represent observable effects of relativistic internal structure, thereby opening
new avenues for understanding quantum mechanics through geometric principles without requiring
external field perturbations.

I. INTRODUCTION

The anomalous magnetic moment of elementary
particles represents one of the most precisely measured
quantities in quantum electrodynamics [1–3], yet its
fundamental origin remains tied to complex perturbative
calculations involving virtual particle interactions [4–8].
The conventional QED framework interprets the deviation
of the electron’s g-factor from the Dirac prediction [9] of
2 as arising exclusively through interactions with external
electromagnetic fields, requiring |B|> 0 for any observable
anomaly to manifest. This interpretation fundamentally
assumes that free electrons in the absence of external
fields should exhibit no deviation from the classical
Dirac value, treating the anomalous magnetic moment
as an interaction-dependent phenomenon rather than an
intrinsic property of the electron’s internal structure.
Recent developments in the 0-Sphere electron model

suggest an alternative interpretation where the anomalous
magnetic moment emerges as a geometric consequence
of internal relativistic motion observable in truly
free electrons [10]. This framework proposes that
electrons possess an internal structure consisting of two
thermal kernels exchanging energy through a photon
sphere exhibiting Zitterbewegung oscillations [11] at
approximately four percent of the speed of light. The
crucial insight lies in recognizing that the anomaly
manifests differently depending on the observer’s reference
frame: while an observer co-moving with the internal
motion measures a g-factor of exactly 2, an observer in
the laboratory frame perceives Lorentz contraction effects
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that appear as the experimentally observed anomalous
magnetic moment.

This observer-dependent interpretation fundamentally
reframes the anomalous magnetic moment from an
interaction-based quantum correction to a relativistic
geometric effect arising from internal motion. The
mathematical relationship between the measured anomaly
and Lorentz contraction ratio establishes a direct connec-
tion between quantum magnetic phenomena and special
relativity without requiring external field interactions or
perturbative quantum field theory calculations. When
extended to include general relativistic effects through
geodetic precession [12, 13], this framework provides
specific predictions for critical radii where different leptons
maintain stable internal oscillations, offering geometric
explanations for particle decay processes and generational
hierarchy in the lepton family.

The implications extend beyond magnetic moments to
encompass fundamental questions about the nature of
quantum corrections and their relationship to relativistic
geometry. If quantum phenomena traditionally attributed
to virtual particle interactions can instead arise from
observable relativistic effects of internal structure, this
suggests a broader program for reinterpreting quantum
mechanics through geometric principles. The present
work develops this geometric framework systematically,
demonstrating how observer-dependent effects can ac-
count for quantum magnetic anomalies while providing
testable predictions for experimental verification.
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II. MOTIVATION

A. Fundamental Departure from QED:
Observer-Dependent Anomaly in Free Electrons

The conventional quantum electrodynamics (QED)
interpretation of the anomalous magnetic moment
fundamentally assumes the necessity of external magnetic
field interactions. In the standard QED framework, the
total Hamiltonian is decomposed as

Htotal = H0 +H1, (II.1)

where H0 represents the free particle Hamiltonian
derived from the Dirac equation, and H1 constitutes the
interaction term with external electromagnetic fields. The
anomalous magnetic moment emerges exclusively through
perturbative calculations of H1, implying that without
external field interactions (B = 0), no anomaly should
manifest in the magnetic moment of a truly free electron.
This interpretation suggests that the deviation of the
g-factor from the Dirac value of 2 is purely a consequence
of field-particle interactions, requiring the presence of
|B|> 0 for any observable anomaly to occur.
Our theoretical framework presents a fundamental

challenge to this interpretation by proposing that the
anomalous magnetic moment arises as an intrinsic
geometric effect observable in free electrons (B =
0) through relativistic observer transformations. The
key insight lies in recognizing that the anomaly is
not an interaction-dependent phenomenon but rather
emerges from the relativistic relationship between different
inertial reference frames observing the electron’s internal
structure. In the 0-Sphere model, the electron comprises
two thermal kernels exchanging energy through a photon
sphere exhibiting Zitterbewegung oscillations [11] at
approximately v ∼ 0.04c. The crucial distinction emerges
when we consider different observational perspectives:
an observer co-moving with the photon sphere’s energy
centroid experiences no relativistic distortion and
measures a g-factor of exactly 2, consistent with the Dirac
prediction. However, an observer in the laboratory frame,
stationary relative to the oscillating internal structure,
perceives Lorentz contraction effects that manifest as the
experimentally observed anomalous magnetic moment.

This observer-dependent interpretation fundamentally
reframes the anomalous magnetic moment from an
interaction-based quantum correction to a geometric
consequence of internal relativistic motion. The
mathematical relationship

L

L0
=

1

1 + ae
, (II.2)

establishes a direct connection between the measured
anomaly and the Lorentz contraction ratio, where L0

represents the proper length in the co-moving frame and
L denotes the contracted length observed in the laboratory
frame. Note that this relationship can be equivalently

expressed as

γ = 1 + ae, (II.3)

where γ is the Lorentz factor, providing a more direct
connection to relativistic transformations. When ae →
0, the internal velocity approaches zero (v → 0),
eliminating both the Thomas precession term and the
observable anomaly, naturally recovering the Dirac
value. Conversely, finite values of ae correspond to
measurable internal velocities that produce relativistic
effects observable only from external reference frames.
This interpretation provides a first-principles explanation
for why the anomalous magnetic moment appears at all,
bridging the conceptual gap between quantum mechanical
predictions and relativistic geometry without requiring
external field interactions or perturbative quantum field
theory calculations.

B. Comparison with Other Zitterbewegung-Based
Models

While the present framework introduces a novel
observer-dependent geometric interpretation of the
anomalous magnetic moment grounded in internal
Zitterbewegung dynamics, it is not the first attempt
to associate the g-factor anomaly with internal electron
motion. Prior models, most notably by Hestenes [14,
15], have reinterpreted the Dirac equation’s internal
Zitterbewegung as a manifestation of helical motion in
spacetime. In Hestenes’ approach, the spin and magnetic
moment arise from the phase and orientation of a lightlike
helical path, eliminating the need for external field
interactions. However, his formulation largely treats the
internal motion as a mathematical feature of the Dirac
algebra, without offering a specific mechanism for how
relativistic transformations modify the measured g-factor
between different observers.
Another class of semi-classical approaches, such as

those proposed by Kozlov and Nemchenko [16], derive
the anomalous magnetic moment by modeling Zitter-
bewegung as classical circular motion with relativistic
corrections. Their results reproduce the leading-order
anomaly, specifically the Schwinger term [4] ae ≈
α/(2π) ≈ 0.001161, by assuming an effective radius
and frequency consistent with internal oscillations, but
without incorporating observer-dependent contraction
or frame-specific symmetry. Similar efforts by Barut
and coworkers [17, 18] have explored classical models
of electron structure that incorporate Zitterbewegung
motion, though these approaches generally maintain fixed
internal trajectories rather than emphasizing relativistic
observer effects.
In contrast, the 0-Sphere model developed in this

work emphasizes the observer-dependent nature of the
anomaly as a fundamental geometric consequence of
relativistic length contraction applied to subluminal
internal oscillations. Rather than postulating fixed
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Table. I. Comparison of Zitterbewegung-Based Models for Anomalous Magnetic Moment

Aspect Hestenes (2010) Kozlov & Nemchenko
(2012)

0-Sphere Model (2018 –
2025)

Anomalous magnetic moment
treatment

Derives g = 2 only; ae not
explicitly addressed

Semi-classical approximation
for ae ≈ 0.0011614

Exact relation ae = γ − 1
with predictive capability

Zitterbewegung physical
interpretation

Helical motion at light speed
arising from Dirac algebra

Classical circular motion
with approximate relativistic
corrections

Subluminal thermal kernel
oscillations at v ∼ 0.04c
between spatially separated
regions

Observer dependence Not explicitly considered;
mathematical feature of
Dirac formalism

Limited treatment; focuses
on fixed frame corrections

Central principle: anomaly
vanishes in co-moving frame,
appears in lab frame

Geometric structure Sophisticated geometric alge-
bra representation of spinor
dynamics

Simple classical
radius-velocity model
without detailed structure

Lorentz contraction-based
geometry with dual thermal
kernels and photon sphere

Theoretical foundation Reinterpretation of Dirac
equation through geometric
algebra

Semi-classical bridge
between quantum and
classical mechanics

Special relativistic observer
transformations applied to
internal motion

Experimental predictions Visualization of ZB as real
phenomenon; no specific ve-
locity predictions

Specific orbital parameters
for classical model

Direct prediction: internal
velocity v ∼ 0.04c, frequency
∼ 1018 Hz

External field requirements Maintains standard QED as-
sumption of field-dependent
measurements

Follows conventional mea-
surement approaches

Proposes field-free anomaly
observable through internal
motion detection

Mathematical approach Advanced geometric algebra
and multivector calculus

Classical mechanics with rel-
ativistic corrections

Direct application of Lorentz
transformations: γ = 1 + ae

Scope of application General framework for under-
standing electron structure

Specific to anomalous mag-
netic moment calculation

Anomalous magnetic mo-
ments plus broader geomet-
ric quantum phenomena

internal trajectories or relying on Dirac algebra alone,
the model links the measured deviation from g = 2
to the Lorentz contraction perceived by external
observers. This direct connection leads to a quantifiable
prediction for internal Zitterbewegung velocity, v ∼ 0.04c,
which in turn determines the anomaly via the relation
γ = 1 + ae.

A systematic comparison of these different
Zitterbewegung-based approaches reveals fundamental
distinctions in their treatment of the anomalous
magnetic moment, as summarized in Table I. While
Hestenes’ geometric algebra formulation provides elegant
mathematical machinery for visualizing electron internal
structure, it stops short of addressing the quantitative
origin of the g-factor deviation from the Dirac value.
Kozlov and Nemchenko’s semi-classical model successfully
reproduces the Schwinger term ae ≈ α/(2π) ≈ 0.001161
through classical orbital mechanics with relativistic

corrections, but lacks a principled explanation for
why such specific orbital parameters (e.g., Compton
wavelength-scale radius) should arise or how they relate
to observer-dependent relativistic principles.

The present framework distinguishes itself through its
emphasis on observer-dependent geometric effects as the
fundamental source of the anomaly. Unlike previous ZB-
based models that treat the internal motion as a fixed
physical feature leading to modified magnetic properties,
our approach recognizes that the same internal dynamics
yield different observational outcomes depending on the
reference frame of measurement. This observer-dependent
interpretation not only provides a natural explanation
for the existence of the anomaly but also yields specific,
testable predictions for the internal velocity scale (v ∼
0.04c) that directly connects relativistic kinematics to
quantum magnetic phenomena.

Furthermore, while earlier models maintain the
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conventional assumption that external magnetic fields
are necessary for anomaly detection, the geometric
framework developed here suggests that the anomalous
magnetic moment represents an intrinsic property
of free electrons observable through appropriate
measurement of their internal dynamics. This
conceptual shift from interaction-dependent to geometry-
dependent anomalies opens new experimental pathways
for testing fundamental aspects of electron structure
without relying on traditional field-based measurement
techniques. Recent experimental advances in quantum
simulation [19] and direct observation of Zitterbewegung
in various physical systems [20–23] provide encouraging
evidence that such internal motion phenomena may indeed
be observable under appropriate conditions.
This formulation allows not only for a conceptually

unified explanation of the anomaly but also offers a
concrete path toward experimental validation through
direct velocity measurement or high-frequency oscillation
detection, distinguishing it from earlier ZB-based
interpretations.

III. OBSERVER-DEPENDENT ANOMALOUS
MAGNETIC MOMENT

A. Internal Zitterbewegung Dynamics and the
Geometric Origin of Spin Anomaly

The revelation that anomalous magnetic moments
can arise from internal motion at relativistic frequen-
cies, rather than external interactions, necessitates a
comprehensive reexamination of electron spin dynamics.
Traditional interpretations of Zitterbewegung [11, 14, 24]
describe it as light-speed oscillatory motion arising from
matter-antimatter interference, presenting theoretical
challenges due to its superluminal character. Our model
reinterprets Zitterbewegung as subluminal oscillation
between two spatially separated thermal kernels within
a single electron, occurring at frequencies on the order
of 1018 Hz with average velocities around 0.04c. This
reinterpretation eliminates the need for electron-positron
pair creation and instead describes the internal energy
exchange process as e−kernelA → γ∗

K.E. → e−kernelB [25],
where the photon sphere converts thermal potential energy
from one kernel into kinetic energy subsequently absorbed
by the second kernel.
The geometric foundation of this model rests on

the recognition that non-circular internal motion can
generate angular momentum through appropriate phase
relationships, challenging the classical intuition that
intrinsic spin must originate from rigid-body rotation.
The Thomas precession formula [12, 13]

Ω =
1

2c2
[a× v], (III.1)

applies generally to any system exhibiting internal accel-
eration and velocity components, including reciprocating

motions. When v is much smaller than the speed of light
c, the resulting precession frequency Ω is negligible due
to the c2 term in the denominator of Eq. (III.1).

This explains why classical systems such as pendulums,
spring oscillators, or any low-velocity mechanical vibrators
observable in daily life show no measurable spin-related
relativistic effects. This phenomenon parallels other
scale-dependent physical effects: just as de Broglie
wavelengths become negligible for macroscopic masses
(eliminating quantum effects for human-scale objects), and
Einstein’s field equations reduce to Newtonian mechanics
in weak gravitational fields [26], the Thomas precession
becomes significant only when internal velocities approach
relativistic scales. The crucial premise of the 0-Sphere
model emerges from this reductionist principle: when
Zitterbewegung micro-oscillation velocities approach the
speed of light, angular velocity generation becomes
non-negligible, as dictated by the mathematical structure
of Eq. (III.1).

However, based on the relation given in Eq. (II.2), a
nonzero anomalous magnetic moment ae implies a finite
contraction ratio and hence a finite velocity v ∼ 0.04c. At
this velocity scale, relativistic corrections such as Thomas
precession become non-negligible, naturally giving rise to
angular momentum and the observed g-factor anomaly.

When applied to harmonic oscillation with v(t) =
v0 cos(ωt) and a(t) = −v0ω sin(ωt), the cross product
yields angular velocity proportional to sin(2ωt), revealing
the emergence of double-frequency precession from
single-frequency oscillation. This mathematical result
provides a natural explanation for why spin angular
momentum quantized to h̄/2 generates magnetic moments
equivalent to those produced by full orbital angular
momentum h̄, resolving the long-standing puzzle of spin’s
enhanced magnetic efficiency first noted in early spin
studies [27, 28].

The observer-dependent nature of this phenomenon
becomes apparent when examining the system from
different reference frames. In the co-moving frame of
the internal oscillation, where an observer travels with
the Zitterbewegung motion, the internal structure appears
symmetric and non-relativistic, yielding a g-factor of
precisely 2 as predicted by the Dirac equation. The
internal motion exhibits no net angular momentum
or magnetic anomaly from this perspective, since the
observer experiences no relative motion with respect to
the oscillating system.

However, from the laboratory frame, where the observer
remains stationary while the internal structure oscillates
at relativistic speeds, Lorentz contraction distorts the
effective geometry of the motion. This distortion
manifests as a measurable deviation in the magnetic
moment, with the magnitude of the anomaly directly
proportional to the degree of relativistic contraction
experienced by the internal oscillation. The relationship
γ = 1 + ae quantitatively captures this geometric
transformation, establishing a direct bridge between
special relativity and quantum magnetic phenomena
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without invoking virtual particle interactions or external
field perturbations.

B. Implications for Quantum Mechanics and
Relativistic Consistency

The interpretation of anomalous magnetic moments
as observer-dependent geometric effects carries profound
implications for our understanding of the interface
between quantum mechanics and special relativity. This
framework suggests that certain quantum mechanical
phenomena traditionally attributed to field interactions
may actually represent relativistic artifacts arising from
the frame-dependent observation of internal structure.
According to this interpretation, the anomaly disappears
in the co-moving frame and emerges only in the laboratory
frame, implying that the g-factor should be regarded
as a relational quantity rather than an intrinsic
property—fundamentally dependent on the observer’s
state of motion relative to the particle’s internal dynamics.
This perspective aligns with the principle of relativity
while providing an intuitive explanation for the existence
of quantum corrections that have historically required
sophisticated perturbative calculations to understand.

The consistency of this interpretation with the running
of the fine structure constant α provides additional
theoretical support for the geometric approach to
quantum phenomena. As energy scales increase, α evolves
from approximately 1/137 at low energies to ∼ 1/128
at higher energies, suggesting a fundamental connection
between electromagnetic coupling strength and the energy
scale of internal motion. In our framework, higher
energy corresponds to faster Zitterbewegung velocities,
which in turn produce stronger relativistic effects and
larger observable anomalies. This natural correlation
between coupling strength evolution and internal motion
dynamics suggests that the geometric interpretation may
capture deeper aspects of quantum field behavior than
previously recognized. Furthermore, the framework’s
prediction that electrons maintain stable Zitterbewegung
oscillations while heavier leptons reach critical radii [29]
where such motion becomes unsustainable provides a
geometric explanation for the observed pattern of lepton
stability and decay processes.
The absence of external magnetic field requirements

in this model fundamentally challenges the conventional
understanding that anomalous magnetic moments arise
solely from particle-field interactions. By demonstrating
that such anomalies can emerge from pure geometric
effects in free particles, this framework opens new avenues
for understanding quantum phenomena as manifestations
of relativistic internal structure rather than products
of field theory interactions. This shift in perspective
suggests that many quantum corrections traditionally
calculated through perturbative methods may have
underlying geometric origins that become apparent
when viewed from the appropriate relativistic framework.

The implications extend beyond magnetic moments to
potentially encompass other quantum phenomena that
exhibit observer-dependent characteristics, suggesting a
broader program for reinterpreting quantum mechanics
through the lens of relativistic geometry and internal
particle dynamics.

Despite the theoretical elegance of interpreting anoma-
lous magnetic moments as observer-dependent geometric
effects in free electrons, their direct experimental
verification remains fundamentally constrained by current
measurement techniques. Specifically, the conventional
reliance on external magnetic fields to induce and
detect spin precession highlights a critical limitation:
without a nonzero magnetic field (B = 0), standard
QED-based apparatuses lack the operational means to
measure deviations in the g-factor. This constraint
renders the experimental observation of free-electron
anomalies intrinsically challenging, if not currently
infeasible. As a viable alternative, the focus must
shift toward the direct measurement of the internal
Zitterbewegung velocity, which the geometric model
predicts to be approximately v ∼ 0.04c. Since this
velocity serves as the underlying source of the relativistic
contraction effects leading to the anomaly, its precise
experimental determination would provide a critical test of
the geometric framework. Advancing techniques capable
of probing such rapid substructure dynamics—potentially
through high-frequency Compton scattering or ultrafast
temporal interference—thus becomes an urgent priority
for validating the model in the absence of external field
interactions.
This theoretical framework suggests that many

quantum phenomena traditionally attributed to field
interactions may represent geometric consequences of
internal structure observed from inappropriate reference
frames. The ability to construct a theory where
free electrons exhibit anomalous magnetic moments
without external field requirements represents a significant
conceptual advance, potentially opening new avenues for
understanding quantum corrections as manifestations of
relativistic geometry rather than products of perturbative
field theory calculations. The observer-dependent nature
of magnetic anomalies indicates that quantum mechanical
properties should be treated as relational quantities
fundamentally dependent on the observer’s state of motion
relative to internal particle dynamics.

C. Conditions for Zero Zitterbewegung Velocity

The theoretical framework developed here predicts
two distinct physical conditions under which the
Zitterbewegung velocity approaches zero, each arising
from fundamentally different relativistic considerations.
The first condition emerges within the special relativistic
framework and applies universally to all leptons, while
the second condition involves general relativistic effects
and applies specifically to unstable particles undergoing
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decay processes.

The primary condition for vanishing Zitterbewegung
velocity occurs in the co-moving reference frame, where
an observer travels with the energy centroid of the
photon sphere mediating energy exchange between
thermal kernels. In this reference frame, the internal
oscillatory motion appears stationary, eliminating rela-
tivistic distortions and yielding a g-factor of exactly 2
consistent with Dirac theory. This condition represents a
fundamental consequence of special relativistic observer
transformations and applies equally to electrons, muons,
and tau particles, as each lepton maintains internal
structure characterized by dual thermal kernels and
photon sphere dynamics. The universal applicability of
this condition reflects the underlying geometric nature of
the anomalous magnetic moment, which emerges solely
from the relativistic relationship between different inertial
reference frames observing the same internal dynamics.

The second condition for zero Zitterbewegung velocity
emerges from general relativistic considerations involving
geodetic precession effects that determine particle stability
thresholds. According to our previous work [29] extending
the framework to incorporate Thomas precession and
gravitational effects, heavier leptons reach critical radii
where their internal oscillations become unsustainable,
triggering decay processes into lighter particles. At
the moment of decay, when a muon or tau particle
transitions to its decay products, the Zitterbewegung
velocity of the decaying particle approaches zero as its
internal structure reaches the critical radius limit. This
condition differs fundamentally from the co-moving frame
scenario, as it represents a physical threshold determined
by the interplay between internal motion dynamics and
relativistic precession effects rather than a choice of
reference frame. The decay condition applies specifically
to muons and tau particles, which possess sufficient mass
to reach critical radii, while electrons remain stable below
such thresholds and do not undergo further decay into
lighter leptons.

These two distinct conditions for vanishing Zitterbewe-
gung velocity illuminate different aspects of the geometric
interpretation of particle physics. The co-moving
frame condition demonstrates the observer-dependent
nature of quantum magnetic properties within special
relativity, while the decay threshold condition reveals
how general relativistic effects can determine particle
stability through internal structure limitations. The
coexistence of these conditions within a unified geometric
framework suggests that both quantum mechanical and
particle physics phenomena may have deeper connections
to relativistic geometry than previously recognized,
providing a foundation for understanding diverse physical
processes through consistent geometric principles.

IV. CONCLUSION

The analysis presented in this work establishes that
anomalous magnetic moments can arise as purely
geometric effects in free electrons, independent of
external magnetic field interactions. This conclusion
fundamentally challenges the conventional quantum
electrodynamics interpretation that requires external
field perturbations for any observable magnetic anomaly
to manifest. The key to this reinterpretation lies in
the 0-Sphere model’s internal structure, which enables
simultaneous consideration of both co-moving and
external observer perspectives within a single electron
description through its harmonic oscillator dynamics
mediated by energy exchange between thermal kernels
and a photon sphere.

The key insight lies in the dual perspective framework
enabled by the 0-Sphere model’s internal structure.
An observer co-moving with the photon sphere’s
energy centroid experiences no relativistic distortion and
measures a g-factor of exactly 2, consistent with the
Dirac prediction for a truly free particle. However, an
external observer in the laboratory frame perceives the
accelerating and decelerating motion of the photon sphere,
experiencing Lorentz contraction effects that manifest as
the experimentally observed anomalous magnetic moment.
This observer-dependent phenomenon occurs within the
framework of special relativity, as the distinction between
co-moving and external reference frames requires no
general relativistic considerations for its basic formulation.

The mathematical relationship γ = 1+ ae establishes a
direct algebraic connection between measured anomalies
and relativistic geometry, demonstrating that quantum
corrections can emerge from pure geometric effects
observable in free particles. This formulation eliminates
the conceptual requirement that anomalous magnetic
moments arise only through external field interactions,
instead showing that such anomalies represent natural con-
sequences of internal structure observed from appropriate
reference frames. The framework predicts specific internal
velocities around v ∼ 0.04c for electron Zitterbewegung,
providing concrete targets for experimental verification.
The 0-Sphere model’s incorporation of harmonic

oscillator dynamics within electron structure enables
this dual-perspective interpretation by providing physical
mechanisms for both co-moving and external observations
within a single particle description. The photon
sphere’s simple harmonic motion creates the necessary
internal reference frame for co-moving observations
while simultaneously providing the accelerating motion
observable from external frames. Although the complete
theoretical framework incorporates general relativistic
effects through geodetic precession [12, 13] to determine
critical radii for different leptons, the fundamental
principle of observer-dependent anomalous magnetic
moments operates entirely within special relativistic
considerations.
This theoretical framework suggests that many
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quantum phenomena traditionally attributed to field
interactions may represent geometric consequences of
internal structure observed from external reference
frames. The ability to construct a theory where
free electrons exhibit anomalous magnetic moments
without external field requirements represents a significant
conceptual advance, potentially opening new avenues for

understanding quantum corrections as manifestations of
relativistic geometry rather than products of perturbative
field theory calculations. The observer-dependent nature
of magnetic anomalies indicates that quantum mechanical
properties should be treated as relational quantities
fundamentally dependent on the observer’s state of motion
relative to internal particle dynamics.
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