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Abstract

Building upon the model proposed in "Renaming Dark Matter as Condensed Gravitational
Fields (ACGF) Within Cosmology," ' this paper explores the extension of ACGF theory into
atomic and subatomic realms. The previous framework conceptualized dark matter as regions of
space dominated by high-density gravitational fields, eschewing the need for exotic particle
hypotheses. In this continuation, we focus on how ACGF manifests within the strong nuclear
force, specifically in its influence on quark confinement and the stability of baryons such as
protons and neutrons.

Through a series of detailed derivations, this paper demonstrates how the ACGF model affects
quark binding energies, revealing that the gravitational potential within a ACGF interacts with
the color force, modifying the effective strong coupling constant at small scales. This adjustment
provides an alternate explanation for the strong nuclear force’s strength and range, without
requiring a separate quantum field. This work proposes a unified gravitational framework that
governs not only large-scale structures but also the interactions that bind subatomic particles,
aligning gravitational and nuclear phenomena under a single, cohesive model.

In addition, the ACGF model predicts subtle modifications in neutron-proton interactions and
offers potential resolutions to discrepancies in neutron decay rates and proton stability observed
in recent experiments. These predictions are testable through high-energy particle collisions and
astrophysical observations of neutron stars and quark-gluon plasmas.

The implications of this extended framework offer a fresh perspective on nuclear physics, further
cementing the role of gravitational fields in structuring not just galaxies, but also the very
building blocks of matter

To apply the CGF model to particle interactions within atomic structures, we begin by focusing
on proton and neutron field densities, we can extend the concept of curvature and field
interactions at subquantum scales, using the same principles that modify the Einstein field
equations.

Key Considerations for Proton/Neutron Interactions in the ACGF Model: Proton-Neutron
Interaction: Protons and neutrons, composed of quarks, interact via the strong nuclear force,
which is mediated by gluons according to the Standard Model. Those gluons become moot in the
CGF model.
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Introduction:

In the CGF model, the strong force can be understood as arising from the ultra-hyperdense
manifestation of the condensed gravitational field (CGF), particularly at sub-quantum scales
between 10 and 10" meters where gravity dominates®.

This interpretation would eliminate the need for virtual gluons, instead framing the force as a
result of intense field densities within the quark interactions.

Field Density Transitions:

The CGF density becomes hyperdense in the nucleus, particularly in regions where quarks are
confined within protons and neutrons. This field density corresponds to the strength of the
nuclear force, as the CGF in this region would dictate how quarks interact within nucleons.

The phase transitions of the field from dense to ultra-hyperdense would manifest as the
increasing strength of the strong force as quarks approach each other, matching the observed
increase in interaction strength within the atomic nucleus.

Modifying the Einstein Field Equations for Proton-Neutron Interactions:

To describe these interactions, we adapt the field curvature equations to account for hyperdense
CGF states within nucleons. Since the CGF manifests differently depending on the field density,
we consider local modifications of the Ricci curvature tensor in these extreme conditions.

We start with the modified Einstein field equation:

R,—1/2Rgu+ Aguw =81 G/ ¢'T,,

Where T,y would represent the energy density of the quarks and gluon-like interactions, but in
the context of the CGF, this eliminates the need for QCD-based gluon exchange.

Which has now been modified to:
Ruv—=1/2R gy = 8nGess Ty
to reflect the CGF to HCF, (HyperCondensed Field), Transition (Proton/Neutron Interaction)
For Energy density relations, we adjust:
pogr=3H/81G

Where H represents the expansion rate related to the field curvature of the CGF within the
nucleus to become HCF Transition (Proton/Quark Interaction



At the proton-quark scale, the gravitational field intensifies, resulting in:
ultra-hypercondensation. (UHD), Here, the curvature grows significantly, confining quarks
within nucleons.

Field Curvature within the Nucleus:
RHCF = 1/ I’p2

where 1 is the effective radius of the proton. The quark confinement in this phase is primarily due
to this steep increase in gravitational curvature.

Modified Field Curvature within the Nucleus:

At hyperdense CGF levels, the field curvature within the atomic structure might look something
like:

Ry - (/2R * gy + (1077 m?) * g, = 8nG / ¢A4 * T, Proonreon
Where, T,/ represents the localized energy density of the proton-neutron system.
Effects on Quark Confinement:

Quark Binding Energies: The modified curvature of the field at ultra-hyperdense scales would
naturally bind quarks together without the need for strong-force mediators, (like gluons).
The energy levels of this binding could be expressed as a function of the CGF field density.

Elimination of Singularities: Since the CGF model avoids singularities by nature, quark
confinement would be seen as a smooth curvature of spacetime within nucleons, avoiding
infinite energy densities.

By applying this modified Einstein field equation to the proton-neutron system, we describe the
interactions in terms of spacetime curvature driven by the CGF densities. This approach replaces
the need for strong force mediators and provides a continuous, geometric understanding of
nuclear forces. |

We can further develop these ideas by deriving explicit equations for quark binding energies or
nucleon masses in the context of CGF densities.

By applying the ACGF model and modifying the Einstein Field Equations to incorporate ultra-
hyperdense field densities, we essentially describe the strong force as a natural consequence of
spacetime curvature without needing Quantum Chromodynamics (QCD) or the exchange of
gluons.



Lepton Interactions:
Gravitational Interaction of Electrons in Atomic Orbitals
The gravitational potential in the ACGF framework:
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The modified gravitation binding energy:

Total Potential Energy in Atomic Orbitals

The total energy for electrons in an atomic orbital, combining Coulomb and gravitational
potentials:

Uptal = — ez/(47t€0 1)=Gorm, - M/r

The modified energy levels for Hydrogen-like atoms:
E,— —m,.- f.*.l__-"'('t%ﬁﬁh-‘]'nz) Gegg-me - M /1y,

Where

rn= nz * (60 * hz)/(n' * Mg * ez)

Electron-Proton Scattering Cross-Section
The scattering cross-section with ACGF contributions:

do | dQ = MV’ | (647°s)

The total scattering amplitude:
M=Mc+ Mg where Mc=G+m,/r
Neutron Decay Rate Modification
The effective potential in beta decay:

Veir = Vweak + Vear, Vear = —Ge - me - M/r



The corrected decay rate:

Fcgr=T0- (1 + dcar)

Modified Einstein Field Equations for ACGF

The Einstein field equations incorporating ACGF effects:

R = (1/2) *R - g = (87Geyf/c’) - Ty
Where

Geﬂf =G - (1 + AC(;F)

General Framework for Electrons in ACGF

The governing equation for electron motion under combined electromagnetic and ACGF
gravitational forces:

me 7= —V ffz__..-"'[f‘lﬂ € 1) — Gegr-me - M /7

Closing Statement:

Building upon the foundations laid in the first two papers in the series, this work extends the
ACGF framework beyond cosmological phenomena into the realm of particle physics, revealing
that Einstein’s vision of gravity as the curvature of spacetime is fully capable of governing the
very building blocks of matter. By redefining gravitational fields as phase transitions within the
atomic structure, and with implications for quark binding energies and particle interactions, we
open the door to a unified model where gravity shapes both the largest cosmic structures and the
smallest particles in nature.

In the spirit of Einstein, who famously reminded us that "Imagination is more important than
knowledge," this work seeks not just to redefine our understanding of gravity, but to inspire
further exploration into the unseen connections between the cosmos and the atom.

With these refinements and extensions to General Relativity, we aim to honor his legacy by
venturing into previously uncharted domains, where curiosity meets discovery, while still
leaving space for others to continue the journey.






