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The NUVO theory framework has progressively developed a scalar-topological model of phys-
ical interaction in which mass, charge, and light all emerge as structured manifestations of
a single conserved quantity: sinertia. In prior papers, we demonstrated that gravitational
curvature arises from closed-loop sinertia (Part 1) [1], electric charge emerges from open-
loop sinertia endpoints (Part 17) [2], and photons result from dynamically closed loops that
retain their local scalar signature (Part 18) [3]. In each case, the classical field-theoretic con-
structs—gravitational fields, electric and magnetic fields, and vector potentials—are replaced
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Abstract

This paper introduces and formalizes the concept of sinertia depletion within the
NUVO scalar framework, unifying gravitational, electromagnetic, and radiative phe-
nomena as distinct configurations of scalar transport constrained by coherence and
topological closure. Sinertia, the foundational scalar quantity of NUVO theory, gives
rise to mass, charge, and light through closed loops, open endpoints, and dynam-
ically closed structures, respectively. We show that when scalar coherence breaks
down—either due to over-concentration or attenuation—physical behavior is suppressed
or transformed. This depletion governs photon propagation limits, charge disappear-
ance, neutrino oscillation, emission spectra, and large-scale cosmological features.

Fifteen observed phenomena are reinterpreted through this lens, revealing a con-
sistent pattern of interaction breakdown tied to scalar accessibility rather than energy
or force. The theory predicts precise thresholds for emission, absorption, and charge
formation, while explaining why certain stable configurations (e.g., the proton) resist
decay. Scalar depletion emerges not as a limitation, but as a geometric boundary condi-
tion for coherent interaction. The resulting picture reframes physical law as a product
of scalar topology and coherence—transforming interaction from force mediation to
geometric phase transport—and opens new avenues for experimental validation across
domains.

Introduction

with coherent scalar transport governed by topological constraints.


https://orcid.org/0000-0002-5833-9272

This paper extends the NUVO framework into a new and essential direction by introduc-
ing the principle of sinertia depletion. Just as sinertia flows define interaction, so too does its
local scarcity—or gradient of accessibility—govern the limits and transitions of observable
physical behavior. Depletion plays a role not just in redshifts and curvature, but in the
coherence or collapse of charge configurations, the emission or suppression of photons, and
the apparent breakdown of force unification in extreme regimes.

The central thesis of this paper is that sinertia depletion is the unifying geometric prin-
ciple that requlates how gravitational, electromagnetic, and radiative phenomena transition,
couple, or vanish. This principle offers a single lens through which to reinterpret:

Gravitational and cosmological redshift,

Galaxy rotation curves without dark matter,

e The rest state of neutral atoms,

Charge collapse in neutron stars,
e Dipole moments in asymmetric molecules,
e The observational horizon of black holes.

Beyond these, depletion also gives insight into several anomalies in quantum and cos-
mological physics that have remained unresolved or disconnected—such as the isotropy of
the CMB, vacuum polarization, high-energy photon loss in space, and flavor oscillations in
neutrinos. Each of these phenomena can be understood as a local consequence of scalar flux
availability, gradient coherence, and topological accessibility.

This paper is organized as follows. Section 2 summarizes the NUVO model of siner-
tia and its three primary configurations: closed-loop, open-loop, and dynamically closed
(photon). Section 3 introduces the depletion principle and its geometric and physical impli-
cations. Section 4 provides fifteen observational examples—ranging from atomic to cosmo-
logical scales—that strongly support the depletion framework. Section 5 discusses the deeper
unification implied by depletion and sinertia, while Section 6 proposes testable predictions
and new physical interpretations. We conclude with a summary and reflection on future
extensions toward scalar-matter coupling and measurement.

This work represents a pivot point in the NUVO theory series: no longer treating mass,
charge, and radiation as separate results, but as interconnected states of scalar coherence
shaped by one governing flow—and its absence.

2 Sinertia as the Sole Substrate

At the heart of NUVO theory lies the principle that all observable interaction and structure
arises from a single conserved quantity: sinertia, defined as scalar momentum flow through
a coherent geometric manifold. Rather than treating mass, charge, and light as fundamen-
tally different ontological objects, NUVO unifies them as distinct configurations of sinertia
transport, governed by their loop structure, scalar phase continuity, and local coherence.



2.1 Closed-Loop Sinertia: Gravity and Curvature

Gravitational interaction in NUVO theory emerges from closed-loop sinertia structures that
curve the scalar field [4] A(z). These loops represent regions of circulating scalar momentum,
fully phase-wrapped, and locally conservative. The presence of such loops causes a conformal
modulation of the metric:

ds* = \*(x) n,datda”,

where A(z) encodes the influence of local sinertia curvature. The geodesics of neutral particles
are defined by this scalar modulation, and gravitational effects are interpreted as passive
motion through a curved scalar network.

2.2 Open-Loop Sinertia: Charge and Momentum Coupling

Electric charge arises from topological discontinuities in scalar sinertia flow—specifically,
from open-loop endpoints in an otherwise closed sinertia network. These endpoints serve
as scalar flux sources (positive charge) or sinks (negative charge), generating momentum
gradients that induce acceleration in nearby open-loop structures.

Unlike mass, charge does not generate curvature in A\(x), but instead overlays a direc-
tional transport of sinertia that influences particle motion without altering the background
geometry. Charge is therefore a dynamic, non-curving actor in the scalar manifold, coupled
through phase-compatible flux.

2.3 Dynamically Closed Sinertia: Photons and Coherent Trans-
port

Photons are interpreted as closed sinertia loops that dynamically detach from open-loop
endpoints when coherence and depletion conditions are met. These loops carry a conserved
internal scalar phase, which determines their frequency and energy:

E =hv where )\, = <
v

Once detached, the photon propagates through the scalar manifold along null geodesics,
preserving the sinertia signature of its origin frame. It interacts only when its scalar phase
can reconnect to an open-loop endpoint, such as during emission or absorption.

2.4 Unified Scalar Transport Framework

Each of the above configurations—mass, charge, and light—arise from the same substrate:
e Mass (gravity): closed sinertia loops curving A(x).
e Charge: open sinertia endpoints redirecting scalar flow.

e Photons: dynamically closed loops carrying internal phase.



This unification means that scalar continuity, loop closure, and coherence constraints—not
force fields—govern all known interactions. It also opens the door to a powerful concept:
that the transitions and limitations between these configurations are controlled by the local
availability and density of sinertia itself.

The next section formalizes this idea as depletion—a central principle that allows sin-
ertia not only to structure interaction, but to constrain or even extinguish it under extreme
conditions.

3 Depletion of Sinertia

While sinertia governs all interaction in NUVO theory through its configuration as closed,
open, or dynamically closed scalar loops, it is the availability and continuity of this scalar
flow that determines whether interaction can occur at all. In this section, we formalize the
concept of sinertia depletion—a state in which scalar coherence is locally attenuated or
inaccessible, thereby suppressing physical behavior such as radiation, acceleration, or even
charge distinction.

3.1 Definition and Geometric Meaning

Depletion of sinertia refers to a local reduction in scalar transport capacity—either due to ex-
haustion of coherent scalar flow, or due to curvature-induced breakdown of phase alignment.
It is not the absence of sinertia, but rather the disruption of accessible, coherent pathways
for scalar flux to propagate or close loops.

In geometric terms, depletion manifests as:

e A divergent scalar curvature field A(z) — oo, in which closed loops compress infinitely
and coherence is lost.

e A flattening of scalar gradients in which open-loop sinertia cannot find directional
alignment, suppressing charge-based momentum transfer.

e A topological disconnection, where previously linked scalar structures cannot reconnect

due to phase incompatibility or coherence failure.

3.2 Depletion as a Regulator of Interaction

Depletion is not merely a background condition—it acts as a regulator of interaction:

e Gravity: As sinertia collapses into a gravitational well, closed-loop curvature domi-
nates and scalar motion redirects toward local minima.

e Charge: In depleted regions, open-loop endpoints lose their ability to maintain coher-
ent flux channels. Charge effectively "disappears” as scalar connectivity fails.

e Photons: Emission and absorption require scalar phase compatibility; in depleted
zones, this coherence cannot be sustained. Photon interactions cease.



Thus, depletion determines when and where particles can radiate, accelerate, or even
retain their identity as charged entities.

3.3 Sinertia Density and Interaction Thresholds

NUVO suggests that each physical regime has a critical sinertia density required to sustain
coherence. Below this threshold:

e Open-loop flux endpoints can no longer maintain directional structure—charge col-
lapses into neutral scalar flow.

e Scalar loops cannot sustain curvature—mass and geodesics lose meaning.
e Dynamically closed loops (photons) fail to propagate or emit.

Above threshold, structured interaction resumes. In this way, sinertia depletion intro-
duces quantized behavior—not through postulated quantum rules, but via continuity and
coherence limits of scalar transport.

3.4 Boundary Conditions and Local Disconnection

In extreme cases, sinertia depletion induces effective topological disconnection:

e In black holes, sinertia collapses such that scalar motion cannot escape or reconnect
across the horizon.

e In neutron stars, coherence density saturates, dissolving charge identity and inducing
a liquid-like scalar phase.

e In intergalactic space, long-range depletion disrupts photon phase, attenuating high-
energy signals.

Each of these regimes corresponds to known observational anomalies—many previously
attributed to new forms of matter or unknown forces—but reinterpreted here as emergent
consequences of scalar depletion.

3.5 Summary

Depletion of sinertia is the natural complement to its flow. Where scalar continuity and
coherence are preserved, mass, charge, and light emerge. Where scalar flux is exhausted,
disrupted, or topologically prohibited, interaction fails. In NUVO theory, depletion is not
a side-effect—it is the boundary condition that determines whether structure and force are
even possible.

In the next section, we demonstrate the explanatory power of this principle by examin-
ing fifteen independent physical phenomena—ranging from atomic stability to cosmological
structure—that all reflect the footprint of scalar depletion.



4 Observational Signatures of Depletion

This section presents fifteen independent observational phenomena that, while historically
treated as distinct or unexplained, can all be interpreted as signatures of sinertia depletion in
the NUVO framework. Each example demonstrates how depletion of scalar coherence alters
physical behavior—either suppressing, redirecting, or terminating interaction. Together,
these cases form a coherent and overwhelming case for depletion as a foundational principle
of physical structure.

4.1 Gravitational Redshift and Blueshift

In general relativity, photons climbing out of a gravitational well are redshifted, while those
falling in are blueshifted. The classical interpretation attributes this to energy loss or gain
due to spacetime curvature. However, this explanation leaves the mechanism of the shift
abstract and assumes that the photon somehow “knows” the depth of the gravitational
potential across space.

In NUVO theory, this shift arises naturally from scalar topology. A photon is a dynam-
ically closed sinertia loop carrying its own internal scalar signature. As it moves through
regions of varying scalar curvature A(z), its internal scalar phase A\, remains constant, but
the external scalar field does not. The result is a relative phase distortion between the
photon’s frame and the surrounding scalar manifold.

This distortion manifests as:

e Redshift: The external scalar frame becomes less dense (higher \); the photon loop
appears stretched, and its frequency (phase cycles per unit coordinate time) decreases.

e Blueshift: The external scalar frame becomes more dense (lower \); the photon loop
appears compressed, and its frequency increases.

This interpretation reveals red /blue shift as not a change in intrinsic energy, but a differ-
ential in scalar frame compatibility due to sinertia depletion or concentration. Importantly,
this framework also predicts:

e Shifted charge coupling thresholds near curvature gradients,
e Delayed or inhibited absorption when depletion gradients become sharp,

e A scalar analog of gravitational time dilation [5], affecting all clock-like scalar coherence
systems—mnot just photons.

Thus, redshift is reinterpreted as a scalar coherence offset, regulated by the sinertia
landscape between emitter and observer. It is the most direct and accessible signature of
scalar depletion in nature—and the one that links all three sinertia configurations (mass,
charge, and photon) in a single observable effect.

Unified Scaling Across Interactions: In conventional physics, gravitational redshift [5],
electrostatic potential variation, and photon frequency shifts are treated as independent
phenomena with distinct origins. However, in the NUVO framework, these effects are deeply



connected. As scalar sinertia depletes in the presence of mass-energy, it modulates not only
the geodesic paths of particles but also the apparent frequency of photons and the effective
strength of charge interactions.

Unified Behavior in a Gravitational Well

Key Insight: In NUVO theory, gravity, electric charge, and photon behavior all
scale identically within a gravitational well. Their apparent changes—whether time
dilation, redshift, or electrostatic weakening—emerge from the same root cause: the
scalar modulation of sinertia.

This unified scaling strongly supports the existence of a common geometric substrate,
and offers a single explanatory framework for disparate relativistic and quantum ef-
fects.

4.2 Galaxy Rotation Curves

One of the most well-known challenges to classical gravitational theory is the behavior of
stars in the outer regions of spiral galaxies. Observations show that their rotational velocities
remain approximately constant with distance from the galactic center, rather than falling
off according to Keplerian expectations. This discrepancy has been historically attributed
to the presence of “dark matter” — an unobserved mass component inferred solely from
gravitational effects.

In the NUVO framework, no exotic matter is required. The observed velocity profiles
emerge directly from the geometry of scalar depletion.

At large radial distances from the galactic core:

e The local scalar curvature A\(r) begins to flatten — the effect of closed-loop sinertia
weakens.

e Open-loop sinertia (charge-based momentum gradients) remain coherent, but scalar
connectivity begins to attenuate due to long-range depletion.

e The effective sinertia available to support rotational equilibrium becomes spatially
redistributed.

Instead of mass acting through a central gravitational well, the galaxy is treated as
a scalar coherence structure — with flux channels, gradient shells, and depletion zones.
Rotation is maintained not by excess mass, but by:

1. The persistence of scalar coherence across galactic scales,
2. The “tension” in scalar flux gradients caused by the depletion zone at the periphery,

3. A natural stabilization of open-loop structures under weak scalar curvature — leading
to flattened velocity dispersion.

Importantly, this interpretation predicts that the flattening of velocity profiles is not
universal but depends on:



e The scalar flux density of the galaxy (i.e., its active sinertia),
e The depletion radius where scalar curvature drops below a critical coherence threshold,

e The local ratio of closed to open-loop structures (mass to charge contribution).

Galactic rotation curves therefore become a scalar phase phenomenon—not a gravita-
tional discrepancy. The observed dynamics are signatures of scalar depletion geometry, not
of unobserved matter.

This reinterpretation is testable. Galaxies with different sinertia saturation profiles, envi-
ronmental scalar gradients, or coherence disruption histories should exhibit distinct rotation
curve behaviors. NUVO thus replaces a speculative matter field with a directly observable
geometric mechanism.

4.3 Hydrogen Atom Rest State

In classical electrodynamics, a charged particle in orbit should continuously radiate energy
and spiral inward. Yet atoms—especially hydrogen in its ground state—do not radiate.
This contradiction led to the quantum postulate of stationary states: discrete energy levels
where radiation mysteriously ceases. While quantum mechanics describes the phenomenon
successfully, it does not explain why a bound system like hydrogen should be stable at rest.

NUVO theory offers a direct geometric resolution. The hydrogen atom is interpreted as
a fully closed scalar configuration, in which both charge and photon emission are governed
by loop coherence and sinertia balance.

In its ground state:

e The electron’s open-loop sinertia endpoint is matched precisely by the proton’s opposite
endpoint.

e Scalar flux between them forms a complete, dynamically stable loop—mno net scalar
phase accumulation, and no reconnection asymmetry.

e This balance prevents scalar momentum gradients from forming externally, thereby
prohibiting the emission of dynamically closed sinertia (i.e., photons).

The rest state is thus not an arbitrary quantum level—it is the point of scalar loop
closure and exhaustion. There is no residual scalar tension to resolve, no phase mismatch
to drive emission. The system becomes a self-contained scalar structure, transparent to both
external radiation and further sinertia flow.

This interpretation:

e Explains the non-radiation of the ground state without invoking a wavefunction or
probability collapse,

e Predicts that photon emission from excited states corresponds precisely to scalar loop
fracture and reconnection events,

e Reinterprets energy levels as quantized scalar loop geometries, not eigenstates of an
abstract operator.



Moreover, the hydrogen atom in NUVO is not passive—it is the minimal unit of scalar
equilibrium, a balance of curvature, charge, and radiation. Its stability is a scalar coherence
artifact, not a mystery of quantization.

This scalar rest state also sets the foundation for understanding emission thresholds,
transition rules, and even quantum decoherence—all as consequences of scalar geometry
rather than fundamental randomness.

4.4 Water Molecule Dipole Moment

The water molecule (Hy0) is electrically neutral yet exhibits a permanent electric dipole
moment. This dipole underlies its unique chemical behavior, including hydrogen bonding,
high surface tension, and solvent capability. In classical terms, the dipole is attributed to
the asymmetric arrangement of atomic charges and overlapping electron orbitals. But why
this asymmetry leads to persistent scalar effects is not fully resolved.

In NUVO theory, the water molecule’s dipole arises from a slight but persistent distor-
tion in scalar sinertia coherence—a geometric deviation from perfect loop closure among its
charged constituents.

The key mechanism is:

e Each hydrogen nucleus acts as a scalar flux source (positive charge), and the shared
electron pair serves as a scalar sink.

e In a symmetric molecule (e.g., CO,), scalar flux from multiple sources is evenly bal-
anced—no net directional scalar field emerges.

e In water, the molecular geometry (bent at 104.5°) prevents full scalar loop closure
across the three charged centers.

e This leaves a residual open-loop imbalance—effectively a scalar tension or net direc-
tional flux.

This imbalance manifests as:

e A persistent scalar momentum gradient across the molecule,

e Directional preference for scalar interaction (alignment in external fields),
e Capacity to influence nearby open-loop structures (e.g., ions, dipoles).

Importantly, this scalar dipole does not imply net charge—it reflects a persistent topo-
logical distortion in sinertia transport. The dipole moment is thus a real scalar effect: not a
mathematical construct, but a measurable outcome of asymmetric scalar phase distribution.

NUVO predicts that:

e Molecules with symmetric scalar loop topology exhibit no net dipole,

e External depletion gradients can enhance or suppress observed dipole strength,



e Charge moments in neutral systems correspond precisely to scalar flux imbalance rather
than classical electron cloud models.

This offers a geometric foundation for molecular dipoles, reinterpreting chemical polarity
as a distortion in scalar equilibrium—tied directly to charge loop geometry and environmental
scalar coherence.

4.5 Neutron Star Collapse and Charge Disappearance

In the extreme environments of neutron stars, matter is compressed to densities exceeding
that of atomic nuclei. Electrons and protons are believed to combine into neutrons via
inverse beta decay, and conventional theory suggests that charge effectively vanishes. But
what exactly does this disappearance of charge mean? How can open-loop scalar structures
be annihilated without violating conservation laws?

NUVO theory offers a resolution by interpreting the collapse as a scalar topological phase
transition.

Under normal conditions:

e Electrons and protons are open-loop sinertia endpoints—connected by coherent scalar
flux.

e Their separation maintains charge-based momentum gradients, allowing for interac-
tions and radiation.

As scalar curvature increases during collapse:
e The local scalar coherence density saturates; A(z) diverges.

e Scalar transport between endpoints becomes incoherent—loop closure is geometrically
prohibited.

e Open-loop structures dissolve into a collective scalar medium with no identifiable end-
points.

This leads to:

e The disappearance of charge as a structural property, not a violation of charge conser-
vation.

e A transition from individual charged particles to a neutral, fluid-like scalar coherence
state.

e Suppression of all photon emission and electric interaction—without invoking addi-
tional particles.

In this scalar-liquid phase:

e Sinertia continues to flow, but without directional gradients or defined endpoints.
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e The neutron star becomes electromagnetically inert, radiating only through gravita-
tional mechanisms or surface interactions.

NUVO therefore predicts that:
e Charge collapses as scalar coherence becomes non-local and topologically closed.

e Charged particles inside neutron stars exist only as scalar memory, not as active flux
structures.

e Any reemergence of charge (e.g., in surface ejection) must involve local reformation of
scalar endpoints—coherence regrowth.

This model aligns with observed neutron star behavior and offers a testable explanation
for why electromagnetism fails in ultradense matter: not because charge is destroyed, but
because sinertia can no longer sustain its open-loop structure.

4.6 Black Holes and Frozen Charge

Black holes present one of the greatest paradoxes in classical and quantum theory. According
to general relativity, all information inside the event horizon is lost to the outside universe,
yet black holes can still exhibit measurable external properties—mass, angular momentum,
and charge. This seems contradictory: how can charge remain observable if the internal
scalar structure collapses beyond reconnection?

In NUVO theory, the resolution lies in understanding black holes as zones of total scalar
depletion and topological disconnection. As scalar curvature intensifies during collapse, A(x)
approaches a singularity, and scalar coherence between internal and external regions is bro-
ken.

Within the horizon:

e Scalar motion ceases to be topologically compatible with the external scalar manifold.

e Open-loop sinertia structures collapse into undifferentiated scalar curvature—charge
no longer exists as an interactive structure.

e No photons can be emitted, as scalar coherence cannot bridge the horizon boundary.
Outside the horizon:

e The external scalar network retains the boundary memory of the original sinertia con-
figuration.

e Charge appears to persist, not as active scalar flow, but as a frozen phase arti-
fact—recorded in the curvature of scalar flux lines around the horizon.

e This geometric memory preserves conservation laws but disconnects interaction.

This leads to the following consequences:
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e Black holes can appear electrically charged, but this charge cannot influence or be
influenced by internal structure.

e All coupling between photons and the black hole ends at the horizon—no scalar recon-
nection is possible beyond it.

e Charged black holes behave as if they carry open-loop sinertia only to observers whose
scalar frame retains memory of the prior configuration.

NUVO thus resolves the black hole information puzzle:
e Charge is not destroyed—it is geometrically severed.

e Conservation persists through external scalar topology, not through physical transmis-
sion.

e The “no-hair” theorem becomes a boundary condition in scalar topology, not a paradox
of field theory.

This explanation is testable through indirect means, such as studying the scalar redshift
profiles of radiation near the horizon and comparing them to predicted boundary-induced
scalar flux distortion.

In NUVO, black holes are not mysterious absorbers of undefined properties. They are
coherence boundaries—regions where the scalar substrate itself becomes topologically dis-
connected, freezing all sinertia interaction beyond the horizon.

4.7 Pair Production Thresholds

Pair production—the emergence of an electron and positron from a high-energy photon
interaction—is one of the most striking examples of a matter-creating event. In conventional
physics, it is modeled through quantum field interactions and energy-mass equivalence, but
the mechanism remains conceptually abstract: why must a minimum energy threshold exist,
and why do particles emerge only in charge-balanced pairs?

In NUVO theory, pair production is reinterpreted as a scalar saturation phenomenon:
the local sinertia density becomes sufficiently concentrated to fracture into two open-loop
endpoints—i.e., a positive and a negative charge.

4.7.1 Scalar Interpretation of the Threshold

NUVO postulates that scalar sinertia is finite and locally saturable. It exists in a bounded
density within a region of space and cannot spontaneously split into structured components
unless a critical coherence threshold is reached. In pair production:

e A high-energy photon—modeled as a dynamically closed sinertia loop—enters a scalar
region already near saturation (e.g., near a heavy nucleus),

e The photon’s internal scalar phase exceeds the local capacity for loop containment,

e The closed loop fractures into two open-loop endpoints: a charge-balanced pair.
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This fracture is only possible if the local scalar flux can support both:
e The separation of endpoints without coherence collapse,
e The formation of two stable scalar momentum gradients (charge).

Importantly, this threshold is not fixed universally but depends on the local scalar satu-
ration. In regions of strong sinertia depletion—such as near a black hole’s event horizon—the
ambient scalar density is already significantly reduced. As a result, the energy required to
fracture a photon loop may be lowered, allowing for spontaneous pair production and intense
radiation emission in regions of extreme gravitational curvature. This offers a natural expla-
nation for the high-energy particle flux observed near black holes, where sinertia depletion
provides the geometric conditions for photon-loop fragmentation at sub-nuclear thresholds.

This directly explains the energy threshold: unless enough scalar flux is concentrated,
the loop cannot resolve into two phase-coherent endpoints. There is no “partial pair”—the
phenomenon is discretely scalar.

4.7.2 Charge Conservation as Topological Necessity

Pair production always produces one positive and one negative charge. In NUVO, this
reflects a fundamental topological rule: scalar sinertia cannot terminate or originate singly.
Open-loop sinertia must emerge in matched endpoint pairs. This is not a conservation law
imposed on a field—it is a geometric constraint of scalar topology.

Thus, pair production validates:

e The discreteness of charge,
e The minimum sinertia coherence required to define charge,

e The necessity of balance in scalar endpoint creation.

4.7.3 Implications and Tests
This model predicts that:

e Pair production is impossible in scalar-depleted regions—even at high photon en-
ergy—because scalar flux cannot support endpoint coherence.

e Sub-threshold photons should never produce partial charges or unbalanced configura-
tions.

e Charge emergence is not continuous but occurs only when scalar conditions permit
discrete topological restructuring.

In summary, pair production is more than a high-energy phenomenon—it is an oper-
ational confirmation of the NUVO postulate that sinertia is both finite and geometrically
structured. The energy threshold is a scalar closure threshold, and the resulting charges are
coherent endpoints of a broken loop—mnot particles from a vacuum fluctuation.
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4.8 Discrete Atomic Spectra

Atomic emission spectra are famously discrete: atoms emit or absorb only specific photon
energies corresponding to quantized transitions between energy levels. In standard quantum
mechanics, this is attributed to the eigenvalues of the atomic Hamiltonian, with selection
rules emerging from symmetries in the wavefunction. However, this framework does not
explain why only certain transitions are allowed, or why emission is fundamentally quantized.
In NUVO theory, atomic spectra emerge from scalar loop topology and sinertia depletion
thresholds. Photon emission is not a probabilistic wavefunction event—it is a geometric
reconnection process that occurs only when scalar conditions permit the detachment of a
dynamically closed sinertia loop.
4.8.1 Emission as Scalar Loop Reconnection

In an excited atomic state:

e The open-loop sinertia between electron and proton is in a stretched or distorted con-
figuration,

e Scalar phase mismatch accumulates, creating internal scalar tension,

e When the phase gradient exceeds a critical threshold, a loop closes dynamically, forming
a photon.

Emission occurs only when this scalar loop satisfies two criteria:

e Topological coherence: the scalar path must reconnect cleanly, preserving phase
continuity.

e Depletion balance: the scalar system must be able to release coherent flux without
disrupting the loop closure of the atom itself.

Thus, emission is a scalar network decision—not a continuous energy loss, but a recon-
nection event allowed only under strict geometric conditions.

4.8.2 Spectral Quantization from Scalar Constraints

Each allowed emission line corresponds to:
e A specific scalar loop configuration,
e A discrete scalar phase gradient between atomic levels,
e A stable coherence threshold crossing for loop detachment.

Forbidden transitions (e.g., those violating selection rules) correspond to scalar configura-
tions that cannot support clean loop reconnection—either due to angular phase discontinuity
or depletion-induced instability.
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4.8.3 Implications and Predictions

The NUVO framework suggests:
e Discreteness arises naturally from scalar topology—mnot from probability quantization.

e Spontaneous emission rates reflect the time evolution of scalar phase gradients and
coherence drift.

e Stark and Zeeman effects (line splitting) reflect scalar phase distortion from external
depletion gradients.

In this view, discrete atomic spectra become direct evidence of a structured scalar net-
work with quantized loop constraints—emission is not mysterious, but a geometric necessity
triggered by local scalar imbalance and resolved by loop release.

NUVO thereby grounds the phenomenon of spectral quantization in scalar depletion and
coherence mechanics, unifying atomic behavior with the same sinertia principles governing
gravitational and radiative structure.

4.9 Event Horizon Emission Cutoff

One of the defining features of a black hole is its event horizon—a boundary beyond which
no information or radiation can escape. Classically, this is attributed to the escape velocity
exceeding the speed of light. In quantum field theory, the behavior is more subtle, involving
spacetime curvature and horizon-localized particle pair creation (e.g., Hawking radiation [6]
). Yet the precise mechanism that prohibits ordinary photon emission from within the
horizon remains opaque.

In NUVO theory, the emission cutoff at the event horizon is a direct consequence of scalar
depletion and phase disconnection.

4.9.1 Scalar Topology at the Horizon

The event horizon represents a scalar coherence boundary. As matter collapses and curvature
increases, the scalar field A(z) diverges toward the horizon. Eventually:

e The scalar phase within the collapsing region becomes topologically incompatible with
the external manifold,

e Dynamically closed sinertia loops (photons) inside the horizon cannot match the phase
structure of the outside,

e No reconnection is possible between internal loop configurations and external open-loop
endpoints.

In this model, emission does not fail due to escape velocity but due to scalar disconnection.
The photon cannot transfer coherence because the loop cannot couple to any endpoint in
the depleted external frame.
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4.9.2 Depletion as an Emission Barrier

The horizon acts as a depletion wall:

Scalar coherence across the boundary drops to zero—A\(z) is discontinuous in phase
compatibility.

Even if a loop forms internally, there is no viable scalar path for its propagation.

The photon is “trapped” not by speed, but by coherence disjunction.

This reconceptualizes the horizon as a scalar null surface—a region where the ability to
close or connect sinertia loops ceases entirely.

4.9.3 Implications for Observables

This interpretation offers a testable prediction:

The approach to the event horizon should be accompanied by a continuous suppression
of photon interaction—mnot an abrupt cutoff.

Photon emission from near-horizon matter will exhibit redshift and coherence dis-
tortion reflecting scalar depletion, consistent with observed gravitational lensing and
redshifting.

Horizon-local pair production (e.g., Hawking radiation) must obey NUVO scalar loop
constraints—creating charge-neutral, phase-compatible loops within external coher-
ence bands.

Injected energy into a depletion zone—such as a black hole—can revitalize
the local scalar field. This process raises the ambient sinertia, re-establishes scalar
coherence, and may enable the system to support coherent outward flows. As a result,
a sufficiently energized black hole could appear to “evaporate” as its trapped energy
becomes geometrically expressible and escapes. In NUVO, this is not due to quantum
tunneling but to the restoration of local scalar structure and coherence.

This scalar-topological view of the event horizon simplifies the paradox: emission ends
not due to a breakdown of physics, but due to geometric scalar conditions that prohibit
coherence-based transport.

In NUVO, the event horizon is not a singularity of spacetime—it is a boundary of scalar
connectivity, beyond which no loop can reconnect to the frame of the observer. This insight
not only explains the photon cutoff, but establishes a more unified mechanism linking gravity,
charge, and light under depletion principles.
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4.10 Cosmic Microwave Background (CMB) Uniformity

One of the great puzzles in cosmology is the near-perfect uniformity of the Cosmic Microwave
Background (CMB) radiation. Regions of the sky separated by vast distances (and thus
outside each other’s light cones) exhibit nearly identical temperature and structure. This
“horizon problem” challenges the causal constraints of conventional relativity and is typically
addressed by invoking cosmic inflation—a hypothesized period of exponential expansion that
smoothed out inhomogeneities.

NUVO offers an alternative explanation rooted in scalar sinertia coherence.

4.10.1 Pre-Depletion Scalar Connectivity

In the early universe, before significant sinertia depletion occurred:

e The scalar flux density was extremely high—Iloop closure and phase coherence were
globally supported,

e All regions of space shared a common scalar frame, enabling topological communication
across vast scales without requiring signal transmission,

e Scalar gradients could equilibrate before local curvature broke coherence.

This phase of global scalar coherence allowed what appear today as disconnected re-
gions to share sinertia structure, producing uniform scalar conditions—including tempera-
ture—without requiring inflation.

4.10.2 Fragmentation via Depletion

As the scalar field modulated over cosmic time—producing the observational signature of
redshift traditionally attributed to expansion:

e Scalar density decreased,

e Local depletion zones emerged, breaking phase continuity between previously coherent
regions,

e Topological isolation set in—not due to relativistic limits, but due to scalar coherence
boundaries.

This scalar fragmentation corresponds to the observable loss of causal contact in standard
models, but arises here not from spacetime geometry, but from loss of scalar connectivity.
The universe became patchy in sinertia phase space, even while maintaining geometric con-
tinuity.
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4.10.3 CMB Isotropy Without Inflation

NUVO thus explains the CMB’s uniformity without requiring;:
e A speculative inflationary phase,
e Superluminal expansion,
e Fine-tuned initial conditions.

Instead, the observed isotropy is a fossil of pre-depletion scalar coherence. Once sinertia
density fell below the coherence threshold, regions became dynamically isolated, locking in
the scalar phase they had already equilibrated.

This view predicts that:

e Tiny anisotropies in the CMB reflect the early onset of scalar depletion—mnot quantum
fluctuations stretched by inflation,

e Correlations across the CMB sky are topological echoes of scalar equilibrium, not
artifacts of horizon-crossing behavior,

e The timeline of cosmic scalar fragmentation can be reconstructed from residual deple-
tion profiles observable in large-scale structure.

In short, the CMB’s uniformity becomes a direct signature of NUVO’s central postulate:
that scalar coherence, not spacetime expansion, governs the structure and causality of the
universe. Inflation is not required when scalar sinertia already unifies the frame.

4.11 High-Energy Gamma Attenuation in Deep Space

Astronomical observations of distant gamma-ray bursts and active galactic nuclei (AGN)
reveal a surprising phenomenon: ultra-high-energy gamma photons (TeV range) are atten-
uated or suppressed far more than expected. Classical models attribute this to interactions
with low-energy background photons (e.g., the extragalactic background light, EBL), which
can result in pair production. Yet even accounting for these interactions, there remains an
unexplained excess of attenuation over long distances.

NUVO theory provides a natural explanation: scalar depletion over cosmological dis-
tances disrupts the internal coherence of high-energy photon loops, leading to their gradual
degradation or failure to interact.

4.11.1 Scalar Loop Degradation over Distance

Photons in NUVO are dynamically closed sinertia loops that preserve their internal scalar
phase as they propagate. However, this propagation depends on:

e Compatibility between the photon’s internal scalar signature and the background scalar
manifold A(z),

e Continuous reconnection compatibility for interaction or detection,
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e A minimally coherent scalar substrate to carry the loop without disintegration.

In deep space, scalar depletion becomes dominant:

e The background scalar frame becomes increasingly incoherent and dilute,

e The photon’s loop cannot maintain coherence relative to the fluctuating external phase,

e The result is a scalar phase drift or fragmentation, effectively erasing the photon’s
identity before detection.
4.11.2 Selective Attenuation of High-Energy Photons

This framework explains why:

e High-energy photons are more susceptible: their internal scalar loops are tighter, with
more demanding phase requirements,

e Lower-energy photons (with longer scalar wavelengths) survive longer: their loops
tolerate scalar frame variation better,

e No interaction is required to “destroy” the photon—it simply ceases to reconnect in a
compatible frame.

This attenuation is thus not due to scattering or absorption, but to scalar coherence

failure over distance.

4.11.3 Predictions and Implications

NUVO predicts that:

e Attenuation rates will correlate with large-scale scalar depletion profiles, not just
photon-photon interaction probabilities,

e There exists a coherence horizon beyond which high-energy scalar loops cannot prop-
agate regardless of intervening matter,

e Anisotropies in gamma-ray survival may reflect directional variations in scalar deple-
tion—tracing the scalar structure of the cosmos.

This mechanism replaces speculative absorption models with a single, testable principle:
scalar loop preservation depends on coherence, and scalar depletion imposes a natural upper
bound on photon reach. The loss of high-energy gamma rays is thus not a mystery of
cross-sections, but a signature of large-scale scalar exhaustion.
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4.12 Vacuum Polarization and the Lamb Shift

In high-precision spectroscopy, small deviations in atomic energy levels are observed that
cannot be explained by the Dirac equation alone. Most famously, the Lamb shift reveals a
difference between the 2.5)/, and 2P/, levels in hydrogen—an effect historically attributed
to “vacuum polarization” in quantum electrodynamics (QED). Standard QED explains this
using virtual particle loops and renormalization, invoking fluctuating fields even in empty
space.

NUVO offers a geometric and topological reinterpretation: these small energy shifts arise
from scalar field distortions caused by nearby sinertia. The so-called “vacuum” is not empty,
but a structured scalar substrate whose coherence can be subtly warped by local mass and
charge.

4.12.1 Scalar Modulation from Sinertia Proximity

In the NUVO framework:
e All sinertia—mass, charge, and photons—modulates the local scalar frame \(x),

e The hydrogen nucleus imposes a scalar gradient that defines the potential landscape
for the electron’s scalar loop,

e Even in “vacuum,” nearby scalar loops and background curvature create a small dis-
tortion in the phase closure of bound sinertia loops.

The result is a slight offset in the internal scalar coherence of different atomic orbitals.
For example:

e The 2S5 orbital, which extends into the scalar center, experiences stronger scalar de-
pletion distortion,

e The 2P orbital, which avoids the center, retains higher scalar coherence,

e This scalar asymmetry leads to a measurable energy difference—what is classically
called the Lamb shift.

4.12.2 Vacuum Polarization without Virtual Particles

In NUVO:
e There is no need to invoke virtual particles or field fluctuations,
e The “vacuum” is a coherent scalar structure—warped by the presence of real sinertia,
e Polarization is reinterpreted as geometric warping of scalar loop conditions.

The Lamb shift becomes a direct observable consequence of scalar loop distortion, not a
side-effect of mathematical infinities.
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4.12.3 Broader Implications
NUVO predicts:

e Spectral shifts will occur wherever scalar gradients are strong—even in nominally neu-
tral environments,

e External scalar depletion (e.g., curvature gradients) can modify atomic structure with-
out field mediation,

e Anomalies like fine-structure splitting, g-factor shifts, and vacuum birefringence may
all trace back to local scalar topology.

The Lamb shift thus becomes a precision probe of scalar geometry, offering a window
into the fine structure of sinertia coherence. What classical theory describes as perturbative
corrections, NUVO sees as small but persistent geometric signatures of scalar depletion and
loop constraint.

4.13 Anomalous Magnetic Moments

One of the most precise and revealing anomalies in modern physics is the small deviation of
the electron and muon magnetic moments from their Dirac value. Quantum electrodynamics
predicts a g-factor of exactly 2 for a point particle with spin, but experimental measurements
consistently reveal slightly higher values—known as anomalous magnetic moments. The
muon, in particular, exhibits a deviation that may point to physics beyond the Standard
Model.

In NUVO theory, these deviations arise from subtle distortions in scalar loop wrap-
ping—specifically, the way scalar coherence bends and accumulates phase around the charge’s
path due to depletion and environmental curvature.

4.13.1 Phase Wrapping of Scalar Loops

The magnetic moment of a particle is a reflection of its internal scalar loop structure:

e A charged particle like the electron carries an open-loop sinertia configuration that
wraps in a quasi-circular scalar path under rotation,

e The phase accumulated during this wrapping defines its effective angular momentum
and magnetic coupling,

e In idealized conditions (perfect scalar symmetry), the wrapping yields a g-factor of 2.
However, in reality:

e The scalar substrate A(z) is not uniform—there are local gradients, depletion regions,
and external coherence perturbations,

e These cause scalar phase accumulation to deviate from exact symmetry during loop
wrapping,

e The result is a small but measurable distortion in the effective magnetic moment.
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4.13.2 Environment-Dependent Coherence Distortion

The degree of distortion depends on:
e The particle’s mass and radius (tighter loops are more sensitive),
e The surrounding scalar curvature and depletion profile,
e The coherence density of the background sinertia field.
This explains why:

e The muon—a heavier, more compact particle—shows a larger anomaly than the elec-
tron,

e Magnetic moment deviations are sensitive to local scalar environments and energy
scales,

e No exotic particles are required to explain the effect—it arises from intrinsic scalar
geometry.

4.13.3 Predictions and Extensions

NUVO suggests:

e Anomalous magnetic moments will vary slightly in different scalar environments (e.g.,
in gravitational wells or near dense charge distributions),

e The apparent need for quantum loop corrections is a misinterpretation of scalar wrap-
ping effects,

e Future precision measurements may reveal direction-dependent (anisotropic) g-factor
deviations due to scalar phase gradients.

In this framework, the anomalous magnetic moment becomes a window into the fine
structure of the scalar field—a scalar analog of the Aharonov-Bohm effect, where accumu-
lated phase reveals the hidden topology of the substrate. It is not an imperfection in quantum
electrodynamics, but a signature of a deeper scalar coherence field.

4.14 Neutrino Oscillations

Neutrinos are known to change flavor—electron, muon, and tau—as they propagate through
space. In the Standard Model, this is explained by assuming neutrinos are quantum su-
perpositions of mass eigenstates with slightly different masses. As they evolve over time,
interference between these mass states causes oscillation in the observed flavor. However,
this explanation relies on hypothetical mass differences and mixing angles that must be tuned
by hand.

NUVO offers a scalar geometric explanation: neutrino oscillation is a manifestation of
scalar phase drift due to coherence instability in extremely weak sinertia environments.
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4.14.1 Scalar Structure of the Neutrino
In NUVO theory:

e A neutrino is modeled as a minimally open sinertia structure with extremely low scalar
flux,

e [ts internal scalar loop is weakly coupled to background coherence and highly sensitive
to phase drift,

e [t maintains a direction of transport but with poor scalar anchoring, making it subject
to topological reconfiguration.

4.14.2 Flavor as Scalar Phase Configuration

The “flavor” of a neutrino corresponds to:
e The scalar wrapping structure of its loop relative to local scalar curvature,
e The orientation of its sinertia thread relative to the global coherence gradient,
e The phase relation between internal and background scalar flux.
As a neutrino travels:
e Small scalar depletion gradients accumulate phase error,
e The internal loop undergoes coherence drift, gradually shifting its scalar configuration,

e At coherence thresholds, it transitions between stable scalar modes—observed as flavor
change.

4.14.3 Implications and Predictions

This geometric model predicts:

e Oscillations are coherence-driven, not mass-driven; small fluctuations in the scalar field
determine the transition length,

e Environmental scalar conditions (e.g., proximity to matter or gravitational fields) mod-
ulate oscillation behavior,

e “Mass” is an emergent coherence artifact, not a fundamental property—the effective
mass may vary by environment.

This approach explains why neutrino mass measurements yield only upper bounds and
why oscillations persist even with extremely small or vanishing intrinsic mass.

Neutrino oscillation becomes, in NUVO, a vivid demonstration of scalar topology at
work—revealing how even minimally interactive structures are governed by the geometry of
sinertia and the depletion-induced drift of coherence.

23



Analogy: Consider a large vehicle wheel rolling over a paved road—it perceives the sur-
face as smooth. A smaller marble, however, will begin to detect subtle vibrations. A still
smaller object, like a steel BB, will experience even finer surface variations. In this analogy,
the neutrino is the BB: its minimal sinertia makes it exquisitely sensitive to minute scalar
gradients in an otherwise smooth geometry. What appears continuous and flat to massive
particles can induce oscillatory behavior in such delicately structured entities.

4.15 4.15 Proton Decay Suppression

Note: The interpretation provided in this section is exploratory and should be treated
as speculative within the broader NUVO framework. While proton decay suppression may
plausibly relate to scalar coherence and depletion resilience, the internal structure of hadrons
(e.g., quarks with fractional charges) is not explicitly resolved in NUVO theory at this
time. The explanation presented here is intended as a possible direction for interpreting this
phenomenon within the scalar sinertia model.

Grand Unified Theories (GUTSs) often predict that the proton should eventually decay
into lighter particles such as positrons and neutral mesons. Yet after decades of experimental
search, no such decay has been observed. Current lower bounds place the proton’s lifetime
at greater than 103 years—orders of magnitude longer than expected from conventional
unification theories. Why does this single particle resist all attempts to break it apart?

In NUVO theory, the answer lies in scalar topology: the proton is a fully closed sinertia
configuration that is topologically protected from decay unless external scalar coherence is
broken.

4.15.1 Proton as a Scalar Topological Closure

According to NUVO:

e The proton is composed of three open-loop sinertia endpoints (quarks) tightly bound
in a scalar-locked configuration,

e These endpoints are linked by internal scalar coherence paths that wrap and self-close,
forming a dynamically complete scalar structure,

e The result is a stable phase-closed object with no accessible scalar exit paths.
This makes the proton:

e Topologically non-fracturable under normal scalar coherence,

e Resistant to spontaneous loop reconfiguration,

e Immune to scalar depletion unless exposed to extraordinary curvature or coherence
collapse.
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4.15.2 Decay as Forbidden Scalar Transition

For the proton to decay:

e [ts scalar loop structure must be broken and reconnected in a way that produces lower-
order coherent endpoints,

e This would require either scalar over-saturation (injection of sinertia beyond structural
capacity),

e Or catastrophic scalar depletion that disrupts the internal phase wrapping.

Such conditions do not arise naturally in the current universe. Even high-energy collisions
are insufficient to disrupt the scalar closure without inducing disintegration of the entire
composite environment.

4.15.3 Implications and Predictions

NUVO'’s interpretation yields several testable consequences:

e Proton decay will not occur unless the local scalar coherence is either highly concen-
trated or catastrophically depleted,

e Detection of proton decay (if it ever occurs) would signal a disruption of scalar topology,
not a random quantum process,

e The proton’s lifetime is not a result of suppression by massive mediator particles, but
of scalar closure and phase lock-in.

In this framework, proton stability becomes a profound confirmation of sinertia topology:
a stable, charge-balanced loop structure that cannot be broken from within. It is not a
statistical outlier, but a scalar inevitability.

Thus, NUVO reinterprets proton decay suppression not as a gap in high-energy theory;,
but as a triumph of scalar conservation—proof that topology governs stability, and that
charge persists only when scalar flux allows it.

5 Unification Through Depletion

The preceding sections have demonstrated that phenomena across vast physical domains-
atomic, relativistic, and cosmological—can be coherently explained as manifestations of a
single principle: scalar sinertia depletion. From redshift and black hole horizons to gamma-
ray loss and atomic stability, the behavior of physical systems consistently reflects the avail-
ability, structure, and limits of coherent sinertia.

In this section, we extract the unifying principles implied by these observations and
formalize how sinertia depletion provides the connective tissue between gravity, charge, and
light.

25



5.1 Scalar Geometry as Interaction Substrate

NUVO theory posits that:

e All observable interactions—gravitational, electromagnetic, and radiative—are scalar
in origin,

e The scalar field A(x) encodes the curvature and coherence of sinertia flow,

e Physical behavior arises from the topological structure and modulation of this scalar
substrate.

This framework replaces the notion of separate “forces” with configurations of scalar loop

closure, gradient coherence, and depletion boundaries.

5.2 Depletion as Boundary Condition

Sinertia depletion acts as the regulator of interaction:

e When sinertia is abundant and coherent, structured configurations form: particles,
radiation, and orbits,

e When sinertia is depleted or incoherent, loop closure fails, phase alignment breaks
down, and interaction ceases,

e Depletion zones create scalar horizons—boundaries across which coherence cannot
propagate, suppressing force, emission, or identity.

In this sense, depletion is the scalar analog of both dissipation and isolation. It is the
condition under which topology becomes frozen or disconnected.

5.3 Mass, Charge, and Light as States of Sinertia

Each core physical structure corresponds to a scalar configuration:
e Mass (gravity) arises from closed-loop sinertia structures that curve A(z),

e Charge is formed from open-loop endpoints that direct scalar flow but do not alter
curvature,

e Photons are dynamically closed scalar loops that detach from matter and propagate
phase-locked.

These are not separate phenomena, but states of scalar organization. The transitions
between them—such as emission, absorption, or collapse—are governed entirely by the avail-
ability and coherence of sinertia in a given region.
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5.4 Depletion Bridges Scales and Domains

What unites the fifteen examples presented is not their domain (atomic, astrophysical, or
quantum) but their dependence on scalar accessibility:

e When scalar coherence is lost, charges dissolve, spectra shift, and photons vanish,

e When coherence is preserved, interactions stabilize, particles persist, and information
flows,

e The scalar field does not merely inform the background—it is the medium through
which structure, identity, and dynamics emerge.

Thus, sinertia depletion explains:

e Why particles are stable or decay,

Why light propagates or attenuates,

e Why gravity curves space or disconnects frames.

5.5 From Explanation to Prediction

This unification is not merely philosophical. It enables concrete predictions:

e New regions of anomalous behavior can be anticipated by mapping scalar depletion
zones,

e Laboratory conditions may be engineered to test scalar suppression effects on emission
or coupling,

e Cosmological structures may be reinterpreted as scalar phase domains rather than mass
aggregations.

In short, depletion is the gateway to reinterpreting the cosmos—mnot as a set of forces
acting in a vacuum, but as scalar structures shaped by the coherent transport, exhaustion,
and reconfiguration of sinertia.

The next section formalizes testable predictions and suggests new research directions for
confirming NUVQ’s scalar-depletion framework across scales.

6 Predictions and Experimental Outlook

The scalar-depletion framework introduced in this paper not only offers a unified explanation
for gravitational, electromagnetic, and radiative behavior—it also makes concrete predictions
that distinguish NUVO from traditional field theories. In this section, we outline the most
immediate and feasible directions for testing the role of sinertia depletion in observable
phenomena.
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6.1 Depletion-Dependent Redshift in Low-Gravity Environments

NUVO predicts that redshift should occur even in the absence of traditional gravitational
wells if the scalar field A(z) becomes depleted over large distances. For example:

e High-redshift photons from deep space may exhibit a scalar-origin redshift not at-
tributable to metric expansion alone,

e This redshift should correlate with the local sinertia gradient, not simply cosmological
distance,

e Differential redshift signatures may be observed for photons of different internal scalar
coherence (e.g., high vs. low energy).

6.2 Suppression of High-Energy Gamma Propagation

As described in Section 4.11, NUVO predicts a coherence horizon beyond which high-energy
photons can no longer maintain loop closure. This predicts:

e An upper-bound distance for photon propagation that varies with energy and direction,

e Anisotropic gamma-ray transparency of the universe, reflecting scalar depletion struc-
ture,

e A breakdown of high-energy detection that cannot be explained by standard photon-
photon interactions alone.

6.3 Environmental Modulation of Atomic Transitions

Because atomic spectra in NUVO depend on scalar loop closure conditions, the theory pre-
dicts:

e Slight shifts in emission/absorption spectra when atoms are placed in scalar-depleted
environments (e.g., deep space or gravitational wells),

e Fine-structure variations not captured by traditional models, especially in high curva-
ture or low-coherence regions,

e Reproducible Lamb shift distortions under externally modulated scalar gradients.

6.4 Variation in Magnetic Moments by Curvature Profile

NUVO predicts that the anomalous magnetic moment of charged particles may vary slightly
with scalar curvature:

e Differences in g-factor depending on gravitational potential,

e Possible directional anisotropy in phase accumulation due to scalar wrapping distor-
tion,

e Slight oscillatory behavior in magnetic moment if scalar gradients evolve dynamically.
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6.5 Redefinition of Charge and Mass Conservation under Discon-
nection

In environments such as neutron stars or black holes, NUVO predicts:
e Apparent disappearance of charge not as loss, but as scalar disconnection,

e Charge reemergence during ejection events, when scalar coherence reconnects to an
external frame,

e No fundamental violation of conservation laws, but reframing as topological transport
rather than material persistence.

6.6 Scalar Coherence Mapping as a New Observational Tool

Ultimately, the scalar-depletion model implies the need for a new class of observational and
experimental diagnostics:

e Instruments sensitive to scalar phase distortion (e.g., precision interferometry over long
baselines),

e High-precision timing of pulse profiles near massive bodies to detect coherence drag,

e Reinterpretation of gravitational lensing profiles as scalar refraction rather than geodesic
curvature alone.

6.7 Laboratory Depletion Experiments
Though challenging, it may be possible to create scalar depletion zones in the lab:
e Using intense charge densities to suppress loop closure,

e Modulating scalar coherence with electromagnetic fields arranged to geometrically frus-
trate loop reconnection,

e Observing localized suppression of photon emission or anomalous charge behavior.

These experiments, while difficult, would be paradigm-defining if successful—demonstrating
that sinertia is not a passive background, but the active substrate of physical law.

6.8 Summary

NUVO’s depletion principle makes falsifiable predictions across atomic, electromagnetic, and
cosmological domains. It is not a hidden variable theory, nor a metaphysical assertion—it is
a geometric claim about the coherence of scalar transport. If validated, it redefines what it
means for an object to “interact,” “emit,” or “exist.” If refuted, it provides a clear boundary
for the validity of scalar topology.

The next and final section reflects on the implications of this shift and the emerging
picture of a unified scalar universe.
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7 Conclusion and Future Directions

In this paper, we have presented the principle of sinertia depletion as a unifying scalar mech-
anism that governs the presence, transformation, and suppression of physical interaction
across all known regimes. Gravity, charge, and light—traditionally treated as distinct phe-
nomena—have been shown to arise from different configurations of sinertia transport, each
governed by scalar loop topology and coherence constraints.

We introduced depletion not as a byproduct or limit, but as a central regulator. Where
scalar coherence is strong, structured interaction emerges. Where sinertia becomes attenu-
ated, distorted, or disconnected, interaction fades, transforms, or becomes impossible. This
single principle explains:

Gravitational redshift and time dilation as coherence distortion,

Galaxy rotation curves as scalar redistribution under depletion,

Atomic stability and emission spectra as loop closure conditions,

Photon attenuation and event horizon behavior as scalar disconnection,

Charge disappearance in neutron stars as coherence collapse,

Neutrino oscillations and anomalous magnetic moments as scalar phase drift

Together, these observations form an overwhelming body of circumstantial and direct
evidence that depletion is not only real, but essential to any coherent description of the
universe.

7.1 The Emerging Picture of Scalar Physics

NUVO theory now offers a cohesive worldview:
e Sinertia is the conserved scalar quantity from which mass, charge, and light are built,

e Scalar coherence and loop structure determine the form and function of every
interaction,

e Depletion is the topological boundary that dictates when and where these structures
can emerge, interact, or vanish.

The result is a unified scalar framework in which:
e Energy is no longer a field quantity but a property of scalar loop integrity,
e Interaction is a consequence of scalar compatibility, not force mediation,

e Conservation laws are topological theorems, not imposed symmetries.
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7.2 Path Forward

This paper lays the foundation for three important directions:

1. Quantization from scalar topology: Future work will formalize how loop discretiza-
tion and scalar saturation explain quantum transitions, uncertainty, and wavefunction
collapse as geometric necessities—not statistical mysteries.

2. Scalar measurement theory: What it means to ”"observe” an event in NUVO must
be reframed in terms of scalar loop reconnection and phase alignment between observer
and source—a foundational shift in epistemology.

3. Experimental refinement: Many of the predictions made here are testable, partic-
ularly in photon attenuation, gravitational redshift environments, and high-precision
atomic and spin measurements. Targeted designs will allow discrimination between

NUVO and standard models.

Nuclear Force and Sinertia Confinement. A key target for upcoming work is a scalar-
geometric reinterpretation of the nuclear force. In conventional physics, this force is at-
tributed to gluon-mediated exchange between color-charged quarks. NUVO, by contrast,
seeks to explain nucleon binding via sinertia confinement and scalar saturation effects. The
aim is to determine whether nucleon coherence and residual binding forces (e.g., in the
deuteron or alpha particle) can arise naturally from overlapping scalar fields and localized
depletion gradients. This could yield a purely geometric and continuous model of the nuclear
regime, free from gauge boson quantization or discrete field carriers.

7.3 Final Remark

If depletion governs what can exist and how, then sinertia is not merely a medium—it is the
language of structure. Through this lens, the universe is not composed of objects in space,
but of scalar loops woven from coherence, collapsing into silence when sinertia can no longer
close.

This scalar geometry does not compete with field theory—it completes it. And depletion
is the final punctuation that marks where interaction must pause, reset, or yield to the next
scale of coherence.
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