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Abstract

This study proposes a unified axiomatic system of emergent gravity and cosmology based
on the three-state phase transitions of a single neutral quantum field ®. This paper specif-
ically addresses the geometric framework established in Paper 2: a single living child
universe bubble tangentially invading a Dead Universe Fluid Background. Philo-
sophically and thermodynamically, the universe as a whole must maintain overall charge
neutrality to preserve geometric stability, thereby rejecting hypotheses dominated by mul-
tiple polar fields or charged particles, and establishing a minimal baseline grounded in a
neutral neutrino quantum field.

This work rigorously translates the phenomenological ”one entity, two aspects” concept
proposed in Paper 1 into orthogonal geometry within quantum field theory: the one
entity” corresponds to the single amplitude spectrum A(z,t) (visible matter
density) of a localized quantum field envelope ¥ = A(z,t)e!(?++1), while the ”two
aspects” correspond to the perpendicular phase spectrum ¢, (manifesting as the
degenerate neutrino density field ps, for dark matter, whose spatial variations
yield emergent gravity) and the transverse phase spectrum ¢ (dynamic dark
energy). Four classes of neutrinos (ve,v,,v,, and heavy Majorana neutrinos Ng) are
unified by mapping them onto three mass eigenstates and potential levels (Vp, Vi, Va, eV
scale): the dead universe fluid background state ®y (Vp state) has an undilutable, non-zero
constant vacuum floor pg > 0 determined by quantum zero-point energy; the excited state
®; (V; state) generates dynamic dark energy via the time derivative of its transverse phase
(ppE o O;A¢)); the degenerate state ®5 (V2 state) forms the physical dark matter entity
(ppM = pa,), whose perpendicular scalar stress gradient gives rise to emergent universal
gravitation (§ = —kaVpa,).

We reveal that matter inertia originates from the topological shear damping encoun-
tered by a visible matter envelope accelerating through the neutrino field phase spectrum,
deriving the equivalence principle (my = m;) from microscopic first principles and reducing
electric and magnetic fields to longitudinal polarization and phase circulation channels of the
field. This framework unifies Louis de Broglie’s ”pilot wave” concept (1927) and ”neutrino
theory of light” (1934) into the physical reality of the neutrino phase field ®. It explicitly
distinguishes the propagation mechanisms of photons (high-frequency microscopic polar-
ization waves) and dark energy (low-frequency macroscopic density flows), defining cosmic
”darkness” as the quiet baseline state of the dead fluid background field ®( characterized
by highly uniform density, zero kinetic energy, and zero net flow. We introduce the ”dual
phase-transition engine of stars and black holes,” demonstrating that stars act as MSW
dark energy pumps (®3 — ®7) while black hole gravity wells represent extremely steep
density slopes (Vpa, oc M/r?) of the degenerate neutrino field (®q/®; — ®2). Incorporat-
ing fractal self-similarity, we detail the evolutionary cycle of an independent universe from
fluid invasion to the starlight era, culminating in a "Dead Universe” under the second law
of thermodynamics. Finally, using Sakharov’s induced gravity, we derive the gravitational

2
constant Gy = Cy %17%,6
roadmap, including the futility of searching for individual physical gravitons.

and present five core observable predictions along with a verification



0. Notation & Symbol Nomenclature

To ensure complete logical alignment and symbol consistency across the trilogy, the following
table details the unified nomenclature adopted in Paper 3 and reconciles them with Paper 1

and Paper 2:

Symbol Paper 3 Definition & Geometric

Trilogy Reconciliation (Paper 1 &

Structure Paper 2)

P Single Neutral Neutrino Field: The Unifies the ”Quantum Parent Field” and
sole quantum parent field baseline (de de Broglie Pilot Wave
Broglie pilot wave entity)

o3 Background State (1 state): Undi- Paper 1: Planar invasion background; Pa-
lutable zero-point vacuum energy floor per 2: Dead universe fluid ocean
(po > 0) of the dead universe fluid

P, Excited State (V; state): Active neu- Paper 1: Excited dark energy phase; cor-
trino field; transverse phase time derivative responds to ppr o 0;Ad
generates dark energy

Dy Degenerate State (V5 state): Majorana Paper 1: Degenerate dark matter phase;
heavy neutrino condensation phase form- Paper 2: Tangential high-density zone
ing dark matter & gravity

Vo Background Eigenstate / Potential: Zero-point vacuum energy scale; undi-
Dead universe fluid vacuum ground state lutable fluid floor pg
(mg — 0 eV)

%1 Excited Eigenstate / Potential: Active Maps to three active neutrino generations
neutrino field level (mq.2 ~ 0.009-0.05 eV)  (ve, v, vr); generates ppg

%) Degenerate Eigenstate / Potential: Maps to dark matter condensation; per-
Heavy Majorana neutrino level (m3 = pendicular gradient yields emergent grav-
0.05 eV & Ng) ity

v Localized Field Envelope: ¥(z,t) = Replaces point particles; formalizes Paper
Az, t)eH P ten) 1 7One Entity, Two Aspects” orthogonally

A(xz,t)  One Entity: Field Envelope Ampli- Paper 1 ”One Entity”: Visible matter en-
tude: Visible baryonic matter energy den- velope energy FEpatter
Sity (pmatter X |A|2)

o1 First Aspect: Perpendicular Phase Paper 1”Aspect 1”: Emergent gravity § =
Spectrum: Normal gradient manifests as —k2Vps, oc Vo
density field ps,, yielding gravity

? Second Aspect: Transverse Phase Paper 1”Aspect 2”: Dark energy equation
Spectrum: Tangential evolution yields ppg = k10;A¢)
dynamic dark energy

vlight(r) Local Phase Velocity of Light: Refines”vacuum speed modulation” to di-
Vlight (1) = ¢/n(r) = 1/ /e(r)p(r) electric refractive lensing

Go Emergent Gravitational Constant: QFT microscopic expansion of Paper 1
Sakharov induced formula Go = Cp %k phenomenological G

My

1 Introduction and Axiomatic System

1.1 Overall Charge Neutrality and Single Field Axiom (Axiom 1)

On macroscopic cosmic scales, the universe must maintain strict Overall Charge Neutral-
ity. Polar, ionized, or charged fields inevitably induce catastrophic Coulomb self-repulsion and
geometric instability at macroscopic scales. Consequently, the fundamental cosmic substrate
cannot consist of superposed independent charged particle fields, but must be governed by a
single, inherently neutral quantum field.



Axiom 1 (Single Neutral Field Axiom): The universe is governed by a single
neutral quantum field ®. All macroscopic forces and matter manifestations emerge
as phase transitions and field redistributions of this neutral field across different
mass levels.

1.2 Three-State Energy Levels, eV Scale, and Neutrino Field Mapping (Ax-
iom 2)

This theory replaces point-like particle collisions with global field density variations and phase
transitions. The four standard categories of neutrinos—active neutrinos (ve,v,,v,) and right-
handed Majorana/sterile neutrinos (Np)—are field excitations of the single neutral field ® across
three mass eigenstates (Vp, V1, V2):

Axiom 2 (Three-State Energy Levels and Neutrino Field Mapping):

1. Background State @, (1 State, mg — 0 eV): The vacuum ground state
of the dead universe fluid with constant energy density pg and undilutability,
serving as the sole primitive parent field for all phase transitions.

2. Excited State ®; (V) State, m; 2 ~ 0.009-0.05 eV): Represents transverse
excitations of active neutrinos (ve, v, v-). The time derivative of its transverse
quantum phase generates dynamic dark energy (ppg o 8tA¢>||).

3. Degenerate State @, (V5 State, m3 =~ 0.05 eV & Heavy Majorana Core
Ng): Condensation phase of Majorana neutrinos forming physical dark matter
(ppM = pa,), whose perpendicular stress gradient yields emergent gravity (§ =

*kgquuz).

e &y (V) state, my — 0 €V) — Dead universe fluid floor pg (Quantum zero-point vacuum
energy)

o ®y (V] state, my 2 = 0.01 eV) — Active neutrinos (v, v, ;) — Dark Energy (Trans-
verse phase time derivative 9;A¢))

o &y (V3 state, mg =~ 0.05 eV/Nr) — Heavy Majorana condensation — Dark Matter
/ Emergent Gravity (Perpendicular field stress gradient Vpg,)

1.3 Dead Universe Fluid Vacuum Density py > 0 and First-Principles Basis
of h

From Quantum Field Theory (QFT) first principles, the vacuum energy density pp of the dead
universe fluid background state ®y cannot be zero. The ground state vacuum |0) possesses
irreducible zero-point energy (ZPE) fluctuations:

<0|TMV|O> = —pPoGuv

The Heisenberg uncertainty principle forbids quantum field modes from simultaneously having
exact zero kinetic and potential energies. Incorporating ultraviolet cutoff Ayy (Planck scale)
and infrared cutoff Ajg (cosmological horizon scale), pp is uniquely fixed by the zero-point
energy integral:
Avv @Bk 1 he
= Ty = —— (Ay — Afg) >0
po /Am 2r)32 kT 16n2 (Aov — M)

Within this framework, Planck’s constant & serves as the quantum of action and

connects to the neutrino field ¢ across three foundational levels:



1. Phase Rigidity Conversion Constant: In p'= AV¢, h acts as the topological conver-
sion factor translating phase spectrum slope (V¢) into macroscopic momentum (5);

2. Ground State Vacuum Scale: Sets the absolute order of magnitude for the zero-point
energy density pg of the dead fluid substrate;

3. Microscopic Vortex Quantization: Determines the minimal magnetic flux quantiza-
h

tion unit ®, = 5- = %ﬁ for phase circulation channels (magnetic field E)
1.4 Excitation Source Term and Local Cosmic Energy Conservation (Axioms

3-4)

e Axiom 3 (Excitation Source Term): The neutrino mass squared difference Am?
triggers the microscopic excitation chain:

Am® = AE = A¢ = 0,A¢)

e Axiom 4 (Local Cosmic Energy Conservation): Within the local dead universe fluid
domain housing our observable universe, total system energy is strictly conserved. The
initial energy of the local dead fluid equals the sum of remaining background field energy
(®g), newly generated visible matter energy (Ematter), active neutrino excited energy (P4
/ dark energy), and heavy neutrino degenerate energy (P / dark matter & gravity):

Etotal = E@g,remaining + Ematter,baryonic + E<I>1,active + E@g,heavy = Const

2 Local Field Envelope ¥, Dual Phase Spectra Projection, and
First Principles of ”Light and Darkness”

2.1 Dual Phase Spectra Projection, de Broglie Pilot Wave Entity, and Prop-
agation Differences

All visible matter and interactions are characterized under second quantization as Localized
Quantum Field Envelopes, converting Paper 1’s ”one entity, two aspects” into orthogonal
projection geometry consisting of ”one amplitude spectrum (one entity) and dual phase
spectra (two aspects)”:

U(x,t) = Az, t) - exp [i (oL (z,t) + ¢ (2,1))]

1. One Entity: Amplitude Spectrum A(z,t) (Visible Matter): Describes the spatial
energy density distribution of Standard Model particles and celestial bodies (pmagter
|AP).

2. Two Aspects: Dual Phase Spectra Projections (¢, and d)H):

e First Aspect (Perpendicular Phase Spectrum ¢, ): Corresponds to the degen-
erate state ®5 (heavy Majorana neutrinos), manifesting as the degenerate neutrino
density field pgp, for dark matter, whose spatial variations yield emergent gravity
(7= —k2Vpa,);

e Second Aspect (Transverse Phase Spectrum qu”): Corresponds to the excited
state @1 (active neutrinos). Its tangential density flow and time derivative 0;A¢)
emerge as dark energy and spatial tension.



3. Physical Realization of Louis de Broglie’s Pilot Wave: The ”Pilot Wave” proposed
by Louis de Broglie in 1927 [10] finds its explicit physical embodiment here: the ”pi-
lot wave” guiding visible matter envelope A(z,t) is the neutrino phase field ¢
(comprising orthogonal dual phase spectra ¢, d>||). This establishes unified align-
ment with de Broglie’s 1934 ”Neutrino Theory of Light” [11].

4. Distinction Between Photon and Dark Energy Propagation:

e Dark Energy Propagation: Represents low-frequency /macroscopic density differ-
entials causing tangential phase energy flows (8tA¢H), appearing as large-scale
spatial tension driving cosmic expansion;

e Photon (Light Wave) Propagation: Represents high-frequency transverse
collective excitations (v = 1/,/en) oscillating between local microscopic capac-

itance (e, longitudinal polarization E) and inductance (u, phase vortex channels
B =V X Agela)-

2.2 First Principles of Cosmic ”Darkness”

Whereas classical physics passively defines ”"darkness” as the absence of photons, this theory
establishes a field-theoretic definition:

Physical Essence of Cosmic ”Darkness”: The cosmic background is filled with
the ground-state dead universe fluid field &g (po > 0). Darkness is the visual
manifestation of a highly uniform neutrino field density (Vpg, = 0), zero
kinetic energy (&gAd)” — 0), and zero net flow—representing the lowest
stable zero-point fluctuation state of the quantum neutrino field.

When the background fluid remains in this calm ground state, the lack of spatial density
gradients and phase time evolution prevents the excitation of microscopic capacitance and induc-
tance channels. Consequently, it manifests macroscopically as dead, dark space. Conversely,
”Starlight” consists of high-frequency transverse wave packets generated when high-density
baryonic regions perturb this quiescent fluid background through local phase transitions.

3 Microscopic Phase Spectrum Mechanism of Inertia, Equiva-
lence Principle, and ” Star-Black Hole” Dual Phase Transition
Engines

3.1 Origin of Inertial Mass as Phase Spectrum Shear Resistance

This theory reveals that Inertial Mass (m;) is the topological shear damping encoun-
tered by a visible matter envelope A(z,¢) when accelerating through the perpen-
dicular phase spectrum ¢ of the background heavy neutrino field ®,:

1. Uniform Motion and Adiabatic Slip: When a matter envelope moves at constant
velocity v, the local phase slope V¢, remains constant. The envelope slides adiabati-
cally through the background phase field without dissipation, maintaining uniform motion
(Newton’s First Law).

2. Accelerated Motion and Spectrum Distortion: When external forces induce accel-
eration a = %, the matter envelope forcibly alters the local phase evolution rate, causing

dynamic frequency shifts and phase spectrum distortion (?;f;% ).




3. Emergence of Inertial Force: To preserve local gauge invariance, the background
heavy neutrino field exerts a topological reaction shear force resisting phase distortion:

lnertlal /|A Z, t (vafL) =—m; - a

3.2 Saturation Plateau and Topological Identity of the Equivalence Principle
(mg = my)

The degenerate neutrino field around celestial bodies exhibits an ”internal saturation plateau
psat and external 1/r envelope” distribution:

pq>2(7") = {psat [1 —-B (%)2} , T < Rbody

kM

r

r> Rbody

Applying Gauss’s divergence theorem over the envelope volume Vyy:

Vipg,d3r = 7{ Vs, - dS

chnv a%ll\’

e Inertial Mass m;: Reaction damping experienced when active acceleration shears the
flat background phase spectrum (volume integral);

e Gravitational Mass mg,: Pulling force exerted on a stationary matter envelope by
background phase gradients Vpg, (boundary flux integral).

Because both arise from identical phase coupling parameters « under different reference
frames, gauge invariance dictates strict proportionality, topologically proving the Equiva-
lence Principle my = m;.

3.3 Dual Phase Transition Mechanism of Stars and Black Holes in the Neu-
trino Field

Stars and black holes form a dual engine pair for neutrino field energy conversion and conden-
sation:

1. Stars as MSW Resonance Depolymerization Pumps (®3 — ®;): As dense degen-
erate neutrino field ®o (V2 state) surrounding a star diffuses outward across steep bary-
onic density gradients Vpy, high electron density n. generates effective matter potential
V. = V2Gpn.. At critical density layers, effective mixing angles maximize (sin? 20, — 1),
triggering matter-enhanced MSW resonance transitions. This forcibly depolymer-
izes degenerate P2 into lighter excited ®; (V7 state), continuously pumping transverse
phase time derivatives 9;A¢ into space to drive local dark energy flux.

2. Black Holes as Density-Slope Gravity Wells and Extreme Condensation En-
gines (®g/®; — ®3): Opposite to stars pumping out dark energy, black holes represent
extreme degenerate condensation engines.

e Physical Nature of Black Hole Gravity Wells: A black hole is not an abstract
singularity of infinite spacetime curvature. Its gravity well consists of an extremely
steep degenerate neutrino density slope (Vpg, oc M/r?) established and locked
by its macroscopic mass M. Greater mass M creates steeper density gradients outside
the horizon, increasing emergent gravity § = —k2Vpao,.



e Event Horizon and Core Saturation Plateau: The event horizon ry = ZC:;%M is
a refractive locking boundary where localized field density becomes so extreme
that the local phase velocity of light vjigne(r) drops drastically. Bound by Majorana
fermion degeneracy pressure and the Pauli exclusion principle, black hole interi-
ors contain no physical singularity, reaching a quantum degenerate saturation

plateau density psat (Where internal Vpg, — 0).

e Phase-Transition Accretion: Driven by extreme scalar pressure differentials VP =
V(pa,c? — poc?) across the horizon, black holes act as phase-transition pumps, con-
tinually accreting background fluid ®y and excited states ®; and catalyzing their
condensation into degenerate ®o, balancing the stellar MSW conversion cycle.

4 Gradient Medium Refraction and Gravitational Lensing

Degenerate neutrino field density pg, modulates local vacuum capacitance and inductance,
directly altering the Local Phase Velocity of Light:

c c
n(r) 14 20

cor

Vlight (1) = <c

For light wavefronts passing a massive body, outer edges travel through lower density regions
(faster phase velocity) while inner edges travel through higher density regions (slower phase
velocity). Huygens’ principle dictates wavefront deflection. Integrating light speed gradients
along the trajectory yields:

+oo VJ_’U 2GOMb oo dz 4GOM
elensing = dz = - =
o v c2 e (bQ +22)3/2 c2b

This result matches the predictions of General Relativity in the weak-field limit.

5 Three-State Field Theory Master Equations and Cosmologi-
cal Equations

5.1 Unified Master Equations
1. Local Cosmic Energy Conservation:
Eiotal = Ey remaining T Ematter,baryonic T E@y active T Ed, heavy = Const
2. Excitation Source Chain:

Am? = AF = A¢;

3. Dynamic Dark Energy Equation:

pos(t) = k101 A) (1) (where ley] = :%)
4. Dark Matter Density Field Equation:
poM (7, t) = pa, (T, 1)
5. Emergent Gravity Equation:
G(7t) = —koVpa, (7 t) (ke = Golp)
6. Dual Phase Orthogonal Projection (One Entity, Two Aspects):
=0, +®, (&= for Dark Energy, & = ®; for Dark Matter & Gravity)
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5.2 Modified Friedmann Equations

Substituting three-state fields into the FLRW metric yields dynamic cosmological equations
replacing ACDM:

871G ke?
H(t) = 2 0 [om(t) + po, () + k10, APy (t) + pr(t)] — a2(1)
i 47
% - _ W3 0 [pm + pao, + pr + k10:Ad) + 3ppE]

6 Dimensional Rigor Calibration of Gravitational Constant G|
and Sakharov Induced Gravity Alignment

Paper 1 expressed Newton’s gravitational constant at a phenomenological momentum-transfer
level: G = C - 0 anapole - Ppoark-

Under QFT and Sakharov’s Induced Gravity framework [3, 4], gravity is an emergent quan-
tum property arising from heavy Majorana field Np vacuum fluctuations. Its dimensional

formula is derived as:
yg - he

M
Substituting heavy Majorana scale My ~ 1.22 x 10" GreV/C2 ~ 2.17 x 1078 kg (Planck
mass scale), Yukawa coupling y,, ~ 0.1, and dimensionless constant Cy ~ O(1):
(0.1)2 - (1.055 x 1073* J - 5) - (3 x 108 m/s)
(2.17 x 105 kg)?

Go=Cp -

Gp = ~ 6.67 x 1071 mPkgls2

The M3 denominator explains the extreme weakness of gravity from microscopic first prin-
ciples (high-scale suppression), fully aligning Paper 1’s phenomenology with Paper 3’s QFT
framework.

7 Multiverse Phase Boundary Dynamics, Fractal Extrapola-
tion, and Thermodynamic Final State of the ”Dead Universe”

7.1 Vacuum Tension of Dead Universe Fluid

The dead universe fluid background state ®q exhibits negative vacuum pressure Py = —poc?.
As the expanding front of a living child universe invades the dead fluid background, a scalar
pressure gradient exists across the boundary:

vP)boundaury =V (Pchild - PO) 7& 0

Negative pressure in the dead universe fluid generates a negative tension suction effect at the
phase boundary, pulling the phase transition front forward.

7.2 Observational Limitations and Fractal Self-Similarity Extrapolation

Human observational capabilities remain confined within the solar system (r < 100 AU),
bounded by the speed of light and cosmological horizons. We cannot directly measure geometry
across multi-bubble universes. However, under non-linear field theory Fractal Self-Similarity,
the dynamics of large child universe bubbles colliding, shearing, and accumulating energy within
the dead universe fluid ®g mirror fluid dynamics and celestial collisions on astrophysical scales.

Our observable universe corresponds to a specific evolution state in Paper 2’s ” Seven-Bubble
Multiverse”, wherein an independent child bubble tangentially invades the dead universe fluid
ocean Pg.



7.3 Growth-Death Cycle of Independent Universes and the ”Dead Universe”
Thermodynamic End State

An independent child universe bubble progresses through a four-stage evolutionary cycle:

1. Invasion Excitation Era: The child universe expands into dead fluid ®q, catalyzing
phase transitions ®9 — ®; + ®3. Phase time derivatives J;A¢) drive dark energy expan-
siomn.

2. Parent Field Depletion Era: Local dead fluid background ®( reserves are consumed,
decelerating expansion (& < 0).

3. Starlight Era: With local ®( depleted, stellar cores maintain energy release through
MSW energy conversions, preserving starlight and thermodynamic relaxation.

4. Dead Universe Final State: Governed by the Second Law of Thermodynamics, when
nuclear fusion fuel exhausts and system entropy maximizes, the universe freezes into a
cold Dead Universe State, halting all dynamic phase transitions and energy flows.

8 Five Core Observable Physical Predictions
This theory submits five falsifiable physical predictions with high discriminatory power:

1. Cosmological Scale (Dark Energy w(z) Evolution): Dark energy stems from 9;A¢j.
Its equation of state w(z) must deviate dynamically from —1 at high redshifts (z > 1);
expansion acceleration will flatten as @y depletes [5].

2. Astrophysical Scale (Gradient Refractive Lensing & Null Direct Detection):
Dark matter consists of degenerate neutrino field density pg, rather than hard parti-
cles. All terrestrial direct detection experiments searching for WIMP particles (e.g., LZ,
XENONNT) will yield Null Results.

3. Phase Boundary Scale (Cosmic Bulk Flow & Singularity-Free Black Hole
Growth): Boundary vacuum tension induces phase refraction near the horizon, impart-
ing a net drift momentum p directed toward the outer dead universe fluid @, explaining
"Bulk Flow” [6]. Black hole interiors contain saturation platforms pg,y free of singulari-
ties, catalyzing rapid growth by absorbing ®; and matching JWST observations of early
supermassive black holes (z > 10) [7, 8].

4. Geometric Phase Scale (Tangential Plateau & Dual-Spectrum SGWB): Planar
universe invasion yields radiation intensity via integrated energy conversion:

Lion () /0 Bo(1)K(t — 7)dr

Radiation peaks at thermal relaxation lag points, forming high-level flat plateaus. The
stochastic gravitational wave background (SGWB) presents a dual-peak structure: a low-
frequency component (wjow) from primary baryonic matter and a high-frequency
component (whigh) from secondary excitations of transformed ®g [9].

5. Microscopic Scale (Futility of Searching for Individual Gravitons): Gravity is
not mediated by the exchange of quantized spin-2 gauge bosons (gravitons), but emerges
from spatial density gradients of the degenerate heavy Majorana field (§ = —kaVpe,).
Consequently, all experimental attempts to isolate or detect an individual phys-
ical graviton in particle colliders or underground detectors are fundamentally
futile and will yield Null Results.



9 Conclusion, Trilogy Integration, and Outlook

9.1 The Trilogy Integration

As the final installment of the Universe Field Theory trilogy, this paper elevates the phenomeno-
logical geometric models of the first two works into a rigorous axiomatic quantum field theory
framework:

1. Paper 1 (Two-Phase Planar-Invasion Bubble Universe) [1]: Established the
phenomenological geometry of a living universe invading dead fluid, revealing cross-
universe energy conservation—converting topological potential energy of the
dead universe into phase kinetic energy at the boundary to drive dynamic
dark energy; introduced the emergent hypothesis of Newton’s G.

2. Paper 2 (Seven-Bubble Multiverse) [2]: Extended local invasion to macro-topological
tangential collisions of seven bubble universes within a dead fluid ocean, establishing
particle identity and topological fault tolerance.

3. Paper 3 (This Work): Formulates the Single Neutral Neutrino Field ® Three-
State Phase Transition Axioms. Translates phenomenology into orthogonal QFT
geometry (one amplitude spectrum A(z,t), dual phase spectra ¢, @)): proves non-zero
vacuum floor py > 0; identifies de Broglie pilot waves as neutrino phase fields [10, 11];
establishes stellar MSW pumps vs. black hole density slope condensation engines; derives
Gy via Sakharov induced gravity and Majorana scale Mp; proves the equivalence prin-
ciple (mgy = m;) from topological shear damping; and incorporates cosmic fate into the
thermodynamic ”Dead Universe” end state.

9.2 Sketched Outlook on Derived Physical Phenomena

The single neutral field ® framework provides promising explanatory outlines for several major
open problems in physics:

1. Hubble Tension: Stellar cores pump dark energy (0;A¢) via MSW transitions (®2 —
®4), elevating local dark energy density relative to deep space and naturally predicting
higher local expansion rates (Hg = 73 km/s/Mpc) than distant CMB measurements.

2. Galaxy Rotation Handedness and Matter-Antimatter Asymmetry: Galaxy rota-
tion reflects local phase circulations ( f Vo, - di’ = 27n) in the heavy neutrino background
®5. Overall angular momentum injected during bubble collisions breaks chirality, causing
matter collapsing along the spin direction to condense naturally as regular matter.

3. Fine-Structure Constant and MOND Boundary: The fine-structure constant « =
1/137 represents topological polarization impedance between matter envelopes and micro-
scopic vacuum channels; the 1/r envelope of degenerate field pg, naturally derives MOND
flat rotation curves at long range.

9.3 Verification Roadmap

1. Stage 1: Particle & Ground Null Results Verification (WIMP direct detection and
single graviton searches yield null results).

2. Stage 2: Dark Energy Equation of State w(z) Evolution (Precision high-redshift
w(z) tracking via DESI and Euclid).

3. Stage 3: Dual-Peak Stochastic Gravitational Wave Background (SGWB) (LISA/SKA
detection of low- and high-frequency SGWB peaks).
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9.4

9.5

Stage 4: Large-Scale Galactic Chirality Statistics (LSST full-sky survey of galactic
rotational chirality preference).
Future Work

Numerical Non-Linear Field Simulations: Construct full Lagrangians for three-state
phase boundaries and execute 3D grid evolution codes to simulate phase front dynamics.

Cosmological Parameter MCMC Fitting: Constrain field parameters k1, k2, Cp against
CMB angular power spectra and BAO data using CosmoMC.

Microscopic Effective Field Theory (EFT) One-Loop Corrections: Calculate
precise couplings between Majorana mass My and correlation length £y via QFT loop
diagrams to pin down radiative corrections to Gy.
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