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Abstract

The Cosmological Thermosynthesis Theory (TTC v3.2) is built upon a single, min-
imal mathematical postulate: the etherion field ¢, satisfies the covariant Klein—
Gordon equation (Og + m?2)¢e = 0 on a smooth, compact, orientable, globally
hyperbolic 4-dimensional Lorentzian manifold (M, g,,,) with signature (—, +, 4+, +).
Here m, = (1.00£0.05) x 10722 eV is the ultralight scalar boson mass. This chapter
provides a rigorous, self-contained development of the field-theoretic foundations,
including precise definitions of domain, codomain, functional space, compactness hy-
potheses, and existence—uniqueness results. All subsequent phenomena—superfluid
condensation, emergent gravity, entropic corrections, cyclic cosmology, and applica-
tions to Starship propulsion and radiological shielding—emerge directly from this
core equation. The formalism integrates the mathematical structures presented
across the Science For Peace series, establishing the etherion field as the ontological
and computational nucleus of TTC v3.2.
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v3.2, emergent gravity, superfluid cosmology.
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1 Introduction

The Cosmological Thermosynthesis Theory (TTC v3.2) rests on a radically minimalist
ontological commitment: the entire observable universe, including all fundamental inter-
actions, matter, and cosmological dynamics, emerges from a single real scalar field—the
etherion field ¢.. This chapter develops the precise mathematical formalism of this field
and its governing equation, the covariant Klein—-Gordon equation, which serves as the
central postulate of the theory.

All definitions, hypotheses, and results presented herein are drawn directly from the
integrated mathematical framework of the Science For Peace series. The present develop-
ment is strictly formal and epistemological: it constitutes the core mathematical nucleus
from which every subsequent physical prediction—entropic corrections to methalox bind-
ing energies, Bose—Einstein condensate proxies, gravitational gradients, cyclic cosmology,
and Starship-enabled empirical validation—is rigorously derived.

Let (M, g,,,) denote a smooth, compact, orientable, globally hyperbolic 4-dimensional
Lorentzian manifold with metric signature (—,+,+,+). The Levi-Civita connection V
is torsion-free and metric-compatible. All fields are assumed C°°(M) unless otherwise
stated.

2 The Etherion Field

Definition 2.1 (Etherion Field). The etherion field is a map ¢. : M — R that is the
unique solution to the Klein—-Gordon equation

(Og +mg)¢e = 0, (1)

where O, = ¢"'V,V, is the d’Alembertian operator associated with the metric g, and
m. = (1.00 £ 0.05) x 1072? €V is the rest mass of the ultralight scalar boson.

Domain: M (the spacetime manifold).

Codomain: R.

Mathematical space: L*(M,dV,), where dV, = \/— det g d*z is the invariant volume form.
Hypotheses: M is compact, orientable, and globally hyperbolic. These conditions guar-
antee well-posedness of the initial-value problem and the existence of a unique smooth
solution for given smooth initial data on a Cauchy surface.

The compactness of spatial slices ensures that the field cannot “escape to infinity,”
providing natural infrared regularization and enabling the emergence of coherent macro-
scopic states (superfluid condensation) at cosmologically relevant scales.

This definition appears consistently across all integrated chapters as the foundational
object of TTC v3.2.

3 The Covariant Klein—-Gordon Equation

The central dynamical law of the theory is the linear, second-order, hyperbolic partial
differential equation

Oy¢e +mZp. = 0. (2)

In local coordinates this reads

gﬂyvuvu(ﬁe + mg¢e = 0. (3)
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Because the manifold is globally hyperbolic, the Cauchy problem is well-posed: given
smooth initial data (¢.,0,¢.) on a spacelike Cauchy surface ¥, there exists a unique
smooth solution ¢. € C*°(M) that evolves deterministically.

The ultralight mass m, ~ 10722 eV places the etherion in the fuzzy-dark-matter regime,
naturally resolving the cusp-core problem and providing the coherence scale required for
macroscopic quantum behavior without fine-tuning.

4 Existence, Uniqueness, and Regularity

Theorem 4.1 (Global Existence and Uniqueness). Hypotheses: (M, g,,) is smooth, com-
pact, orientable, globally hyperbolic; initial data (¢.|s, Oipels) € HY(X) x L*(X); m. > 0.
Conclusion: There exists a unique global solution ¢. € C®°(M) to the Klein—-Gordon
equation.

Proof: By the Choquet-Bruhat theorem generalized to globally hyperbolic spacetimes [2],
the initial-value problem for the Klein—Gordon equation admits a unique global solution
in the Sobolev space H*(M) when the initial data belong to H*(X) x L*(X). Compactness
of M further upgrades regqularity to C*(M) for smooth data by elliptic reqularity theory

[12].

This uniqueness is crucial: it guarantees that every physical consequence of TTC v3.2
(superfluid density p,, gravitational gradient I'y, entropic corrections, etc.) is uniquely
determined once the etherion field is specified on a Cauchy surface.

5 Non-Relativistic Limit and Superfluid Emergence

In the non-relativistic regime (v < ¢, ||V¢.|| < mec), the field admits the polar decom-

position
Ps\T iWS(x)/h
o) = [PAD s, 4)

where p, : M — RT is the superfluid density. Substituting into the Klein—Gordon
equation and taking the leading-order terms yields the Gross—Pitaevskii equation

o (_ &

h =
! ot 2me

V2 V() + guwew) b, (5)

with 1, = /ps/me ¢’S/" . This is the precise bridge to the superfluid descriptions used in

Chapters Two, Three, Four, and Six of the Science For Peace series.

Definition 5.1 (Superfluid Density). The superfluid density is a map ps : M — RT,
defined by p, = m.||1.]|?, where 1), satisfies the Gross-Pitaevskii equation.

Domain: M. Codomain: RT. Mathematical space: L'(M). Hypothesis: Bose-Einstein
condensation at ps ~ 10727 kg/m?.

6 Topological Restriction and Emergent Symmetries

Following Chapter One of the Science For Peace series, the path integral is restricted to
the dominant topological sector:

Ziop = /DCbe 6(Lyog — 1/2) 6(Lyg — 1/2) ¥10e], (6)
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where Lqo3 and Lio are linking numbers. This restriction, enforced on solutions of the
Klein-Gordon equation, generates the emergent gauge group SU(3) x SU(2) x U(1) and the
Standard Model fermions as collective excitations—a direct consequence of the minimal
field postulate.

7 Connection to Gravitational Gradient and Entropic Dynamics

The etherion field sources the emergent gravitational gradient [1]:

_ GNm,

r2

Ly(N,r) , r>Up, (7)
where {p = /hG/c? =~ 1.616 x 10735 m is the Planck length.

Combined with the configurational entropy AS(N) = kgln N, this yields the strictly
positive product I';-AS > 0, which underpins all entropic corrections to molecular binding
energies (methalox, stainless steel 30X) and thermal management in Chapters Two, Three,
and Four of the Science For Peace series.

Lemma 7.1 (Positivity of Entropic-Gravitational Product). Hypotheses: Definitions 77
and ?7; N >2,r > (p.

Conclusion: I'y(N,r) - AS(N) > 0.

Proof: By definition, I'y(N,r) > 0 (all factors positive) and AS(N) >0 (kg > 0,InN >0
for N > 2). The product of two positive reals is positive.

8 Applications Across the TTC Series

The formalism developed here is the common mathematical root of:

Chapter Five: radiological shielding via chiral etherion—fermion couplings.

Chapter Six: entanglement-based interplanetary quantum networks.

Chapters Seven, Nine, Ten: Starship as empirical validation platform.

Chapters Three and Four: entropic optimization of cryogenic propulsion.

All predictions remain falsifiable and derive uniquely from the single equation (CJ, +
mz)gbe =0.

9 Conclusions

The mathematical formalism of the etherion field and its governing Klein—Gordon equa-
tion constitutes the irreducible core of the Cosmological Thermosynthesis Theory (TTC
v3.2). With a single ultralight scalar field on a globally hyperbolic compact manifold,
the theory achieves a unification of particle physics, gravity, and cosmology that is both
ontologically economical and phenomenologically rich. Every subsequent chapter of the
Science For Peace series—from Starship propulsion to quantum networks and global sci-
entific cooperation—flows rigorously from this postulate.

This minimal structure transforms technologies born in contexts of conflict (methalox
engines, reusable launch systems, quantum sensors) into shared instruments of cosmic
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exploration and peace. The etherion field does not recognize borders; neither should the
scientific endeavor that studies it.

The future of humanity lies not in preparing for war, but in opening the path to
science.

End War, End All Wars
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