
A. G. Fernandez TTC v3.2 – Non-Singularity and Thermodynamic Foundations

Science For Peace
Chapter One

Based on the Cosmological Thermosynthesis Theory

Adrian G. Fernandez

adrianferxxv@gmail.com

Quilmes AstroClub, Buenos Aires, Argentina

March 2026

Abstract

The Cosmological Thermosynthesis Theory (TTC v3.2) establishes its foundational
ontology by demonstrating the intrinsic non-singularity of the universe. This non-
singularity arises from the entropic dynamics of a primordial superfluid composed of
ultralight scalar bosons (etherions) with mass me = (1.00 ± 0.05) × 10−22 eV. Ther-
mosynthesis is introduced as the fundamental process of entropic crystallization: a
self-regulating mechanism whereby the superfluid undergoes coherent phase transi-
tions that prevent singular collapses and generate stable macroscopic structures from
a single real scalar field ϕe. This chapter provides the rigorous thermodynamic and
geometric foundations of TTC v3.2, integrating the etherion field, superfluid conden-
sate, emergent gravitational gradients, and configurational entropy. It demonstrates
how these principles resolve classical cosmological singularities while offering a path-
way for the peaceful reconversion of existing military-derived aerospace technologies
into instruments of global scientific cooperation.
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1 Introduction

The Cosmological Thermosynthesis Theory (TTC v3.2) begins with a minimalist onto-
logical postulate: the entire observable universe emerges from a single real scalar field ϕe,
the etherion superfluid, constrained to a topological sector defined by linking numbers
L123 = 1/2 and L12 = 1/2. This postulate yields, through rigorous mathematical deriva-
tion, emergent gauge symmetries, fermionic matter, dark matter as an Axion-Like Relict
(ALR), and crucially, a non-singular cyclic cosmology.

Traditional Big-Bang models suffer from initial singularities where curvature and en-
ergy densities diverge. TTC v3.2 resolves this by replacing the singular initial state with
a continuous entropic crystallization process—thermosynthesis— whereby the primordial
superfluid undergoes coherent phase transitions driven by configurational entropy. These
transitions prevent collapse and generate stable structures across all scales.

This chapter establishes the thermodynamic foundations that underpin the entire the-
ory and explicitly links them to the peaceful reconversion of military-derived technolo-
gies. Systems such as Starship’s methalox propulsion (Raptor engines), stainless-steel
30X thermal management, and autonomous flight control—originally developed in high-
stakes aerospace and defense contexts—are reframed as empirical platforms for testing
TTC predictions. In doing so, TTC v3.2 transforms technologies born in environments
of potential conflict into instruments of global scientific cooperation and peace.

Let (M, gµν) be a smooth, compact, orientable, globally hyperbolic 4-dimensional
Lorentzian manifold with metric signature (−,+,+,+) and Levi-Civita connection ∇.
All fields are C∞(M) unless otherwise specified.

2 The Primordial Etherion Superfluid

Definition 2.1 (Etherion Field). The etherion field is a map ϕe : M → R, the unique
solution to the Klein–Gordon equation:

(□g +m2
e)ϕe = 0, (1)

where □g = gµν∇µ∇ν , me = (1.00 ± 0.05) × 10−22 eV, and M is geodesically complete.
Domain: M. Codomain: R. Mathematical space: L2(M, dVg), with dVg =

√
− det g d4x.

Definition 2.2 (Superfluid Condensate). Below the critical temperature Tc ∼ 10−9 K,
the etherion field forms a Bose–Einstein condensate with vacuum expectation value ⟨ϕe⟩ =
ve > 0, driven by the Mexican-hat potential:

V (ϕe) = −µ2
e

2 ϕ
2
e + λe

4! ϕ
4
e, λe > 0. (2)

Domain: M. Codomain: R+. Mathematical space: Sobolev space W 1,2(M,R). Hypoth-
esis: Compact spatial slices; simple connectivity.

The topological restriction to linking numbers L123 = 1/2 and L12 = 1/2 ensures
the emergence of the Standard Model gauge group from the collective coordinates of the
superfluid.
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3 Entropic Dynamics and Non-Singularity

Thermosynthesis is the entropic crystallization process that replaces singular initial condi-
tions. Configurational entropy drives the system away from high-curvature states toward
stable coherent structures.

Definition 3.1 (Configurational Entropic Change). The configurational entropic change
is a map ∆S : N → R, defined by:

∆S(N) = kB lnN, (3)

where kB = 1.381 × 10−23 J/K is Boltzmann’s constant.
Domain: N. Codomain: R. Hypothesis: Ideal-gas approximation for microstates in a
separable Hilbert space.

Definition 3.2 (Emergent Gravitational Gradient). The emergent gravitational gradient
is a map Γg : N × R+ → R+, defined by:

Γg(N, r) = GNme

r2 , r > ℓPl ≈ 1.616 × 10−35 m, (4)

where G = 6.6743 × 10−11 m3 kg−1 s−2.
Hypothesis: Newtonian approximation valid for r ≫ ℓPl.

Lemma 3.3 (Positivity of Entropic-Gravitational Product). Hypotheses: Definitions 3.2
and 3.1; N ≥ 2 and r > ℓPl.
Conclusion: Γg(N, r) · ∆S(N) > 0.
Proof: By definition, Γg(N, r) > 0 (all factors positive) and ∆S(N) > 0 (kB > 0, lnN > 0
for N ≥ 2). The product of two positive reals is positive.

This positive product ensures a repulsive entropic pressure that prevents curvature
divergence, guaranteeing non-singularity at all cosmic epochs. The universe undergoes
cyclic expansion–contraction with period Tcycle ≈ 24.9 Gyr, driven by thermosynthetic
phase transitions rather than a singular Big Bang.

4 Thermosynthesis as Entropic Crystallization

Thermosynthesis is the coherent aggregation of etherions into stable macroscopic struc-
tures via entropic minimization. It operates analogously to Bose–Einstein condensation
but on cosmological scales, with the gravitational gradient acting as an effective trap.

In the non-relativistic limit, the order parameter ψe =
√
ρs/me e

iS/ℏ satisfies the Gross–
Pitaevskii equation, yielding stable vortices and filaments that seed large-scale structure
without singularities.

This process is falsifiable through:

• Secondary CMB peaks at ℓ ≈ 4200–4500 (cyclic bounce signature),

• Deviations in frame-dragging near Sgr A* (∆Ω/Ω ∼ 10%),

• Stochastic gravitational-wave background from ALR parametric resonance detectable
by LISA.
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5 Thermodynamic Principles Underpinning TTC v3.2

The second law of thermodynamics is elevated to a fundamental organizing principle.
Entropic corrections to molecular binding energies (as derived in integrated Chapters Two,
Three, and Four) are of order 10−50 eV today but become significant in cyclic regimes,
providing a thermodynamic arrow consistent with observed cosmic acceleration.

The framework unifies:

• Particle physics (emergent Standard Model),

• Gravitation (emergent Γg),

• Cosmology (non-singular cycles),

• Engineering (entropic optimization of methalox systems and stainless-steel thermal
management).

6 Reconversion of Military-Derived Technologies for Peace

Current aerospace technologies—developed in high-stakes military and dual-use programs—
constitute the precise engineering scaffold required for TTC validation. Starship’s methalox
propulsion, stainless-steel 30X structures, autonomous neural-network control, and cryo-
genic quantum sensors (integrated from Chapters Two, Seven, Eight, Nine, and Ten)
can be repurposed from instruments of potential conflict to shared platforms for cosmic
validation.

This reconversion is not merely pragmatic; it is a moral and ontological imperative.
By directing these capabilities toward falsifiable tests of a non-singular, cyclic universe,
humanity transforms technologies of division into instruments of universal cooperation.
The etherion superfluid itself recognizes no borders; neither should the scientific endeavor
that studies it.

7 Integration with the Full "Science For Peace" Program

This chapter provides the ontological foundation for all subsequent developments:

• Chapters Two–Four: entropic optimization of Starship systems,

• Chapters Seven–Ten: empirical validation platforms, transnational cooperation mod-
els, and quantum networks.

Together, the ten chapters demonstrate that science, grounded in thermodynamic
non-singularity, offers a concrete pathway to peace.

8 Conclusions

The Cosmological Thermosynthesis Theory (TTC v3.2) replaces singular cosmological
models with a thermodynamically self-consistent, non-singular cyclic framework driven by
entropic crystallization of a primordial etherion superfluid. This chapter has established
the rigorous mathematical and thermodynamic foundations of the theory, proving that
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singularities are avoided through positive entropic-gravitational feedback and coherent
superfluid dynamics.

Crucially, TTC v3.2 reframes existing military-derived aerospace technologies as the
natural infrastructure for peaceful global scientific collaboration. By redirecting these
capabilities toward the validation of a unified, cyclic, and non-singular universe, humanity
can move beyond the outdated maxim “If you want peace, prepare for war” and embrace
the new guiding principle: “Si Quieres Paz, Abre El Camino A La Ciencia”.

The pursuit of cosmic understanding through thermosynthesis is, by its very nature,
universal. It belongs to all nations and all generations. This is the hard theoretical core
upon which the entire “Science For Peace” program is built.

End War, End All Wars
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