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Article

Scalar Binding, Sinertia Collapse, and Photon
Emergence in NUVO Nuclear Theory—Part 11 of the
NUVO Theory Series
Rickey W. Austin

St Claire Scientific, Albuquerque, NM, USA; rickeywaustin@stclairescientific.com

Abstract: This paper introduces a scalar-field-based explanation for the nuclear force within the NUVO
framework. Instead of relying on gluon or meson exchange, NUVO models nuclear binding as a
localized collapse of scalar modulation (sinertia), leading to the formation of a modulation vacuum
known as the kenos. In this regime, pinertia vanishes and nucleons form a kinetic condensate bound
at light-speed trajectories. The loss of modulation explains mass defects and photon emission during
binding, while photon absorption can restore modulation, enabling decay or fission. This paper
formalizes the scalar nuclear interaction and outlines a self-consistent scalar mechanism for nuclear
stability, decay, and reconstitution.

Keywords: NUVO theory; conformal scalar field; scalar field dynamics; energy–momentum tensor;
time-dilation; relativistic correspondence; Newtonian mechanics; conformal coupling; pinertia; sinertia;
Sinertia Collapse, Photon Emergence, NUVO Nuclear Theory

1. Introduction
The strong nuclear force remains one of the least intuitively understood interactions in modern

physics. While the standard model describes it through quantum chromodynamics (QCD), invoking
gluon-mediated color exchange, this model remains conceptually opaque and computationally in-
tractable in low-energy bound systems. Furthermore, it offers little geometric or energetic intuition for
nuclear structure, mass defect, or photon emission during fusion and fission.

The NUVO theory offers a fundamentally different explanation, based not on gauge fields but on
a scalar conformal field that modulates the behavior of space and time. In previous work, NUVO has
demonstrated that gravitational interaction, radiation, and black hole formation can all be modeled as
the behavior of a velocity- and position-dependent scalar field λ(t, r, v) [1], defined as:

λ(t, r, v) =
1√

1 − v2

c2

+
GM
rc2 .

This field reflects the inertial and temporal structure experienced by a particle, normalized by its
relativistic energy and local gravitational potential. The field acts on physical systems by modifying
their local geometry—without requiring curvature of the underlying spacetime.

In this paper, we extend NUVO theory to the nuclear scale. We propose that nuclear binding is
caused by localized collapse of the scalar modulation field: a process in which sinertia—the capacity
of space to couple to mass—collapses to zero. This creates a kenos: a modulation vacuum where
the gradient of λ vanishes, space becomes inert, and particles inside experience no resistance to
motion. As pinertia simultaneously disappears, the nucleons behave as massless, light-speed kinetic
condensates—bound not by force fields but by the absence of modulation structure.

This collapse results in a loss of effective inertial mass, producing the well-known mass defect of
bound systems. The loss of scalar structure also emits photons—creating binding radiation that carries
away the energy removed during modulation collapse. Conversely, absorption of a photon can restore

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 May 2025 doi:10.20944/preprints202505.2154.v1

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.2154.v1
http://creativecommons.org/licenses/by/4.0/


2 of 8

the sinertial field, reactivating pinertia and allowing nucleons to separate, thereby explaining both
nuclear decay and fission events.

By framing nuclear interaction as a scalar modulation phenomenon, NUVO provides a geometric
and energetic model of binding that reproduces key features of the strong force without invoking color
charge or gauge exchange. This paper develops this model in detail, proposes quantized modulation
units as the source of nuclear shell structure, and outlines observational predictions that could test this
scalar-field model of the nuclear force [2].

2. Scalar Modulation and Kenos Formation in Nucleon Interactions
In NUVO theory, scalar modulation arises from two components of the conformal field λ(t, r, v):

pinertia and sinertia. Pinertia, denoted ιp, captures the local inertial structure induced by a particle’s
velocity:

ιp(v) =
1√

1 − v2

c2

,

while sinertia, ιs, represents the spatial geometric coupling of mass and depends on radial position:

ιs(r) =
GM
rc2 .

Together they form the total scalar modulation field:

λ(t, r, v) = ιp + ιs.

When two nucleons approach one another within nuclear-scale distances, their scalar fields begin
to interact nonlinearly. Crucially, it is not the full sinertia of each nucleon that collapses, but rather
the sinertial field in the shared region between them. The flux structure linking the two nucleons—those
scalar “flux capacitors” confined to the interstitial space—undergoes destructive overlap. This results
in a localized loss of scalar gradient:

ι
(between)
s → 0, ∇λ → 0 (in between only).

This transition defines the formation of a local kenos: a modulation vacuum confined to the region
between the nucleons. In this domain:

• Sinertia vanishes only within the interstitial zone—not throughout the nucleons.
• Pinertia collapses in the same shared region due to the loss of scalar gradients.
• The nucleons remain partially modulated on their outward-facing sides, retaining mass and

structural identity.

This leads to a bound state where the particles cannot separate, not because of an external force
pulling them together, but because the scalar modulation field between them has collapsed—it no
longer permits spatial decoupling. The shared region no longer supports distinct identities, effectively
forming a scalar “bond” through absence of modulation.

Importantly, because only a small fraction of the scalar flux structure collapses, the total inertial
mass of the nucleons decreases by a measurable but limited amount. This accounts for the observed
mass defect in bound nuclear systems. The remainder of each nucleon’s scalar structure continues to
couple to space, preserving their rest mass outside the binding region.

This localized collapse of modulation structure is not force-mediated—it is geometric. And it is
this geometric collapse that creates both nuclear cohesion and the mechanism for photon emission as
the field relaxes into its new equilibrium.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 May 2025 doi:10.20944/preprints202505.2154.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.2154.v1
http://creativecommons.org/licenses/by/4.0/


3 of 8

3. Mass Defect and Photon Emission
In traditional nuclear physics, the mass of a bound system is observed to be less than the sum

of its constituent particles—this is known as the mass defect, and it represents the energy released
during binding [3]. In NUVO theory, this effect emerges directly from the localized collapse of scalar
modulation between particles.

When two nucleons form a bound state through shared sinertia collapse, the flux capaci-
tors—modulation units—located in the interstitial space between them lose their geometric structure.
This region becomes a local kenos: a zone where the scalar field λ has no gradient, and modulation
ceases. As a result:

• The interstitial space no longer contributes to the total inertial structure of the system.
• The nucleons are geometrically fused across the collapsed region.
• The rest of the nucleon structure, which still supports pinertia and sinertia, retains its mass-like

behavior.

This partial collapse leads to a small but real reduction in the system’s effective inertial mass.
Since modulation structure is energy-coupled, this reduction in flux must result in an energy release.
In NUVO, this energy does not originate from a potential well, but from the scalar field adjusting to a
lower modulation state.

This field transition results in a discontinuity that emits one or more photons—an encapsulated
form of scalar modulation that escapes the kenos and restores field continuity outside the bound state.
The energy of these photons corresponds to the scalar modulation units lost during collapse:

∆E = ∆m c2,

where ∆m represents the modulation-induced reduction in mass.
This mechanism explains the emission of high-energy photons (gamma radiation) during fusion

events, as well as the production of discrete photon energies during nuclear binding transitions. Unlike
models that invoke complex nuclear potentials, NUVO describes these emissions as direct geometric
consequences of scalar field restructuring.

Importantly, because only a small percentage of the total pinertia and sinertia structure is lost, the
mass defect is proportional to the volume and gradient density of the collapsed region—offering a
scalar-field-based explanation for why different nuclei exhibit different binding energies per nucleon.
The greater the destructive overlap in scalar structure, the more energy is released in the form of
emitted photons.

Thus, in NUVO, the mass defect is not a mysterious subtraction of rest mass—it is a precise
accounting of lost scalar geometry, made observable through photon emergence from modulation
collapse.

4. Reconstitution and Photon-Induced Separation
While NUVO describes nuclear binding as a collapse of scalar modulation between nucleons,

it also provides a natural mechanism for the reversal of this process. Just as the loss of sinertia in
the interstitial region causes binding, its restoration can enable separation—leading to nuclear decay,
photodisintegration, or fission.

This reconstitution is initiated by the absorption of a photon. Photons in NUVO are not particles
of electromagnetic radiation per se, but encapsulated units of scalar modulation—localized packets of
spatial structure that carry both energy and phase coherence. When such a photon enters the kenos
region between nucleons, it reactivates the scalar field gradient:

∇λ ̸= 0 (kenos reconstituted).

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 May 2025 doi:10.20944/preprints202505.2154.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.2154.v1
http://creativecommons.org/licenses/by/4.0/


4 of 8

The photon reintroduces sinertial structure to the collapsed zone. Once sinertia is restored,
pinertia re-emerges as well, since it depends on velocity and modulation gradient. The previously
massless, bound condensate now regains its capacity to experience inertial resistance and distinct
spatial separation.

As a result:

• The scalar “bond” between the nucleons breaks.
• The particles resume individual modulation structure.
• The system’s total inertial mass increases—matching the observed mass of the decay products.

This process explains both spontaneous and externally triggered nuclear events. In spontaneous
decay, environmental fluctuations or virtual field interactions may deliver sufficient scalar modulation
energy to reconstitute the collapsed region. In photo-disintegration experiments, a real photon is
absorbed, delivering just enough energy to “reboot” the modulation field and separate the constituents.

The net effect is an increase in mass, the reverse of binding. The scalar field structure that had been
lost is now rebuilt, and the system’s effective inertial mass increases accordingly. The increase in mass
is not paradoxical—it reflects the restoration of modulation, not the creation of new matter.

This mechanism also clarifies why nuclear decay often emits photons in discrete energy levels.
The amount of scalar flux needed to reconstitute a collapsed region is quantized by the geometry and
overlap of the original bond. As such, only photons of particular energies (and coherence structure)
can trigger separation—leading to the characteristic spectral lines observed in gamma spectroscopy.

NUVO thus provides a complete energetic and geometric cycle for nuclear binding and decay:

Collapse of sinertia → mass reduction + photon emission,

Photon absorption → reconstitution of sinertia → mass increase.

This scalar mechanism is self-consistent, geometrically intuitive, and naturally bridges classical and
quantum nuclear behavior.

5. Quantization of Scalar Flux and Shell Structure Hypothesis
If nuclear binding arises from the collapse of discrete scalar modulation units—flux capacitors—in

NUVO theory, then the number and configuration of these collapses must determine the stability and
structure of nuclei. This leads naturally to the hypothesis that scalar flux is quantized, and that this
quantization underlies the shell-like behavior observed in nuclear systems.

Each modulation unit contributes a localized gradient of λ, forming a geometric “patch” that
participates in the inertial and spatial structure of the nucleon. When multiple nucleons are brought
into proximity, only certain geometric configurations allow scalar flux to collapse without violating
continuity. This geometric constraint leads to stable scalar configurations that correspond to “closed
shells.”

In this model:

• Nucleons are not bound by overlapping wavefunctions but by discrete modulation units forming
collapsed scalar bonds.

• Each bond represents a quantized collapse of shared sinertia.
• Shell closures occur when no additional nucleons can participate in scalar collapse without

destabilizing existing modulation symmetry.

This hypothesis offers a new interpretation of:

• Magic numbers: as counts of allowable scalar flux collapses in symmetric geometries.
• Isotopic stability: as the result of maximal scalar collapse without overmodulation.
• Spin alignment and nuclear parity: as geometric consequences of flux capacitor symmetry and

residual pinertia structure.
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Furthermore, scalar flux quantization may explain the observed discreteness of binding energy per
nucleon curves. The total binding energy of a nucleus would equal the number of scalar modulation
units collapsed, each releasing a fixed quantum of energy:

Ebinding = Nflux · ϵλ.

Unlike shell models based on potential wells or quantum harmonic approximations, this scalar
approach directly ties nuclear structure to the geometry of modulation space. It also offers a bridge
between geometry and field theory—where binding arises not from interaction potentials but from
topological rearrangements of scalar geometry.

Testing this hypothesis could involve:

• Matching predicted flux configurations to known shell closures.
• Calculating discrete λ-based energy levels.
• Identifying modulation-symmetric nuclei with anomalously high stability.

In summary, if scalar flux is quantized, then nuclear structure arises not from complex gauge
symmetries, but from simple geometric rules for how modulation can collapse in shared regions of
space. This forms a new foundation for understanding shell structure from first principles within
NUVO theory.

6. Comparison with Strong Force Models
In the standard model of particle physics, the strong nuclear force is described by quantum

chromodynamics (QCD), which postulates that nucleons are bound by the exchange of gluons carrying
color charge [4]. While QCD successfully explains hadron behavior at high energies and short distances,
it becomes non-perturbative in the nuclear binding regime, requiring computationally intensive lattice
simulations and offering little intuitive insight into why nuclei bind or why discrete energy states arise.

In contrast, NUVO theory explains nuclear binding without invoking force-mediating particles
or non-Abelian gauge symmetries. Instead, it models binding as a geometric consequence of scalar
field behavior—the localized collapse of modulation structure (sinertia) in the shared region between
nucleons. This collapse is governed by the conformal scalar field:

λ(t, r, v) =
1√

1 − v2

c2

+
GM
rc2 ,

where binding occurs not because of attractive forces but because the scalar structure supporting
spatial and inertial distinction fails between the particles.

Key distinctions between the two frameworks include:

• Field Mechanism: QCD relies on exchange particles (gluons); NUVO uses scalar modulation
collapse.

• Binding Dynamics: In QCD, confinement is dynamic and force-based; in NUVO, binding is static
and geometric.

• Mass Defect: QCD explains it via binding energy from potential fields; NUVO attributes it to loss
of inertial flux structure.

• Photon Emission: In QCD, photon production during binding is incidental; in NUVO, it is
fundamental and results directly from modulation collapse.

Despite its simplicity, the NUVO scalar model replicates several qualitative features of the strong
interaction:

• Short-range nature of the binding (collapse is localized)
• Saturation behavior (only finite shared flux regions exist)
• Discrete emission spectra (quantized collapse and reconstitution)
• Binding energy trends (linked to geometric overlap, not force potentials)
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The NUVO model also avoids certain conceptual challenges in QCD:

• No color confinement paradox
• No reliance on virtual particle loops
• No requirement for curved quantum vacuum energy states

Although NUVO does not attempt to replace QCD at the level of individual quarks or hadrons, it
offers a macroscopic scalar-field explanation for nuclear binding that is both geometrically coherent
and energetically predictive. It invites reinterpretation of the strong nuclear force not as an interaction,
but as a field-structural transition between modulation-active and modulation-inert zones.

7. Predictions and Experimental Implications
The NUVO scalar model of nuclear binding offers several concrete predictions that distinguish it

from conventional strong-force frameworks and suggest new directions for experimental verification.

7.1 Mass Change from Modulation Collapse

NUVO predicts that the mass defect of a nucleus is directly proportional to the number of scalar
modulation units (flux capacitors) that collapse during binding. This leads to the expectation that:

• Nuclei with greater spatial overlap between nucleons will exhibit larger mass deficits.
• Anomalous mass-to-binding-energy ratios should correspond to unusual scalar geometric config-

urations (e.g., halo nuclei).

7.2 Photon Energies from Scalar Collapse

Because scalar collapse emits discrete units of encapsulated modulation (photons), the model
predicts:

• Characteristic photon emission lines during binding and decay that correspond to discrete λ

collapse values.
• Energy spectra that reflect geometric quantization of scalar flux, rather than transition potentials.

These features may be observable in gamma-ray spectroscopy and binding energy spectra, particularly
in isotopes undergoing sudden structural reorganization.

7.3 Photon-Triggered Reconstitution

NUVO predicts that nuclear decay can be externally triggered by photons whose energy and
coherence match the reconstitution threshold of a collapsed scalar region. Specifically:

• Photons below a minimum ϵλ cannot restore sinertia and will not trigger separation.
• High-energy gamma rays aligned with internal modulation gradients may produce photodisinte-

gration even in classically stable isotopes.

7.4 Nuclear Structure via Modulation Mapping

The theory also suggests a novel class of measurements:

• Using photon scattering or absorption mapping to infer scalar flux topology within nuclei.
• Predicting shell closures and nuclear symmetry from scalar overlap models rather than nucleon

orbital approximations.

7.5 Energy Conservation and Cyclic Mass Transitions

Because scalar modulation can be cyclically collapsed and restored, NUVO anticipates:

• Full conservation of energy via mass–photon conversion and vice versa.
• Net zero creation or annihilation of matter—only reconfiguration of modulation structure.
• Possible nuclear processes where absorbed photons increase mass without particle number

change.
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7.6 Experimental Targets

Experimental validation efforts might include:

• High-resolution measurements of binding photon spectra in light nuclei (e.g., deuteron, triton).
• Detection of mass gain post high-energy photon exposure (reconstitution tests).
• Mapping of modulation patterns via coherent Compton scattering at femtometer scales.

Taken together, these predictions position NUVO theory not only as an interpretive model for
nuclear binding, but as a framework with distinctive and testable experimental implications that invite
direct comparison to strong-force expectations.

7.7 Extreme Gravitational Fields and Scalar-Induced Nuclear Instability

Within the NUVO framework, the scalar field component known as sinertia is directly tied to
gravitational potential:

ιs(r) =
GM
rc2 .

In high gravitational environments—such as the surface or interior of a neutron star—the local sinertial
field becomes highly compressed, and scalar gradients can partially collapse even outside atomic
scales. This creates regions where:

∇λ → 0 (due to extreme gravitational curvature),

leading to loss of modulation coherence across extended matter regions.
Unlike conventional models that attribute neutron star behavior purely to degeneracy pressure

and gravity balance, NUVO predicts that:

• Local scalar modulation collapse disrupts the flux structures that maintain nucleon distinctness.
• Nuclear binding fails, not due to energetic instability, but due to geometric scalar breakdown.
• The matter transitions into a global kenos-like state—modulation-inert, flux-collapsed nuclear

matter.

This reinterpretation of nuclear breakdown explains several neutron star phenomena:

• Loss of atomic and molecular structure at extreme densities.
• Emergence of neutron superfluidity as a scalar condensate phase.
• Phase transitions to exotic matter (quark-gluon plasma or hypothetical strange matter) as higher-

order scalar modulation structures attempt to reconstitute coherence.

Importantly, this scalar-based collapse may occur before the limits of degeneracy pressure are
reached, offering a new mechanism for sudden structural failure in high-mass stars. This could serve
as a precursor to scalar-field-driven core collapse and photon-driven supernovae, completing the
modulation-collapse–reconstitution cycle at cosmic scale.

This model invites novel observational tests in neutron star crust composition, gravitational wave
strain patterns during crust failure, and photon emission spectra associated with sinertia loss.

8. Conclusion
In this paper, we have presented a scalar-field-based framework for nuclear binding grounded

in the principles of NUVO theory. Departing from the standard gauge-interaction view of the strong
force, we have proposed that nuclear cohesion arises from the localized collapse of sinertia—the scalar
coupling between mass and space—between adjacent nucleons. This collapse leads to the formation of
a kenos region, a modulation vacuum where scalar gradients vanish, pinertia ceases to function, and
effective mass decreases.

We demonstrated how this process accounts for the mass defect observed in nuclear systems and
naturally explains photon emission during binding as the release of encapsulated scalar modulation.
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The inverse process, photon-induced reconstitution, restores modulation structure and increases
system mass—accounting for nuclear decay and photodisintegration in a unified geometric language.

Additionally, we proposed a quantization hypothesis for scalar flux, offering a geometric origin for
nuclear shell structures, spin alignment, and isotopic stability. This formulation does not require gluon
exchange or color charge but instead emerges from discrete constraints on how scalar modulation
units can collapse coherently between nucleons.

We compared this scalar mechanism with conventional strong force models, showing that NUVO
provides equivalent qualitative predictions—short-range attraction, binding saturation, and discrete
spectra—while also offering new insights into mass, energy conservation, and matter reconstitution.

Our final extension examined how extreme gravitational environments may lead to widespread
modulation collapse, explaining neutron star instabilities and pre-collapse phenomena in high-mass
stellar cores. This scalar perspective scales naturally from subatomic to astrophysical domains.

The next paper in the NUVO Theory Series will serve as a bridge from this scalar field inter-
pretation of structure and mass to the quantum world. It will introduce the NUVO Commutator—a
foundational mathematical tool that governs how scalar modulation affects derived physical units,
alters classical symmetries, and introduces discrete behaviors from continuous fields. This formalism
sets the stage for wavefunctions, quantized spectra, and uncertainty to arise not from postulates, but
from the internal structure of scalar geometry itself.
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