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Abstract

The preceding papers established (i) the Singularity as a pre-geometric bifurcation event
producing the primary closure invariants, and (ii) a variational program in which the fine-
structure constant α arises from the stationary asymmetry of first stable closure. The present
work extends the Aether Physics Model (APM) to the cosmological domain by interpreting
universal expansion as a continuous process of Aether-unit formation.

In this framework, the transition from non-oriented substrate to stable loxodromic closure
occurs at a propagating front, generating new Aether units with fixed closure invariants. The
Hubble parameter is derived in Quantum Measurement Units (QMU) as a chronovibrational
rate modulated by intrinsic closure and matter-stimulated bifurcation contributions. A closed
dynamical cycle is introduced in which formation, loading, and unravelling processes maintain a
steady-state cosmological density.

Black holes are reinterpreted as overloading-induced unravelling channels that return mass
strings to the substrate, completing a cosmological recycling loop. The result is a unified
description linking the microscopic origin of constants to macroscopic expansion, with cosmology
emerging as the large-scale manifestation of ongoing closure dynamics.

Keywords: Aether Physics Model, Quantum Measurement Units, cosmology, Hubble parameter,
dark energy, black holes, closure dynamics, bifurcation

1 Introduction

The Aether Physics Model has developed a closed hierarchy in which propagation, electromagnetic
structure, mass loading, and gravitational scaling arise from a unified volumetric–chronovibrational
substrate Thomson [2026b,a]. The Singularity bifurcation framework established that the primary
constants e2 and Gforce originate as invariants of first stable closure Thomson III [2026]. The
variational derivation program for the fine-structure constant further showed that α may be
interpreted as the dimensionless residue of that bifurcation Thomson [2026c].

The present paper extends this framework to cosmology. The guiding idea is that the Singularity
is not a past event, but an ongoing process. The universe expands because new Aether units are
continuously formed as the substrate undergoes closure.

This shift replaces a static origin with a generative dynamics. The goal of this paper is to express
that dynamics quantitatively within the QMU framework.

2 The Kinetic Singularity

In the foundational framework, the Singularity was defined as a pre-geometric state undergoing
bifurcation:

Σ0 −→ Σ∂ ⊕ Στ .

We now generalize this to a time-dependent process:

dΣ
dt

: Σ0
bifurcation−−−−−−−→ Σlox.
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Here Σlox denotes the fully formed Aether unit with double-loxodromic structure.

This formulation introduces the concept of a kinetic Singularity: a continuous generative transition
rather than a one-time initial condition.

3 Expansion as Closure-Front Propagation

Under the kinetic interpretation of the Singularity, cosmological expansion is identified with the
propagation of a closure front separating two states:

Σ0 (non-oriented substrate), Σlox (stable Aether units).

The transition
Σ0 → Σlox

is therefore a continuous process occurring at the boundary of structured space.

In addition to this intrinsic propagation, matter processes can stimulate local bifurcation events.
Cosmological expansion is thus composed of two contributions:

• a background closure front driven by intrinsic bifurcation,
• a stimulated component driven by matter activity.

The expansion of the universe is therefore not the stretching of preexisting geometry, but the
generation of new Aether units through both spontaneous and stimulated closure processes.

4 Constancy of Physical Invariants

Each newly formed Aether unit arises through the same closure conditions established in the
Singularity bifurcation framework. Therefore, the invariants

e2, Gforce, λC , Fq

are reproduced identically across the universe.

The presence of matter activity modifies the local rate of formation but does not alter the closure
conditions themselves. Thus the constants are properties of the closure process and remain invariant
even in regions of enhanced bifurcation.

5 Variational Formulation of Closure Dynamics

We define a scalar closure field
Ψ(x, t) ≡ voco(x, t),

representing the local degree of loxodromic completion within an Aether unit, with

Ψ = 0 (Σ0), Ψ = Ψ0 (Σlox).
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Using the invariant relation
λCFq = c,

and the Ledger identity
Au · curl = Fq

2λC
2 = c2,

the minimal QMU-consistent Lagrangian density is

L = 1
2

(
∂Ψ
∂t

)2
− 1

2(λCFq)2(∇Ψ)2 − V (Ψ).

Scalar-field Lagrangians of this form are standard in field-theoretic treatments of order parameters
and propagating transitions Ryder [1996], Vilenkin and Shellard [1994].

The closure potential is written as

V (Ψ; ρm, Am) = λ
(
Ψ2 − Ψ2

0

)2
+ η1Ψρm − η2ΨAm,

where ρm is the mass density and Am is the local matter-activity rate. When the density and
activity dependence is understood, we write this potential simply as V (Ψ).

The presence of Am shifts the effective minima of the potential, locally lowering the barrier to
bifurcation and enhancing the propagation rate of closure fronts.

The terms have distinct roles:

• η1Ψρm: stabilizes closure through mass loading,
• −η2ΨAm: drives bifurcation through energetic processes.

Variation of the action yields

∂2Ψ
∂t2 − (λCFq)2∇2Ψ + dV

dΨ = 0.

This equation admits propagating front solutions corresponding to intrinsic closure, along with
locally enhanced transitions driven by Am.

6 Closure-Front Propagation and the Emergence of the Hubble
Rate

The field equation derived from the closure Lagrangian admits traveling-front solutions describing
the transition between non-oriented substrate and fully formed Aether units. We consider a
one-dimensional propagating front of the form

Ψ(x, t) = Ψ0 f(ξ), ξ = x − vf t,

where vf is the closure-front velocity and f(ξ) interpolates between

f(−∞) = 0 (Σ0), f(+∞) = 1 (Σlox).

Substituting into the field equation

∂2Ψ
∂t2 − (λCFq)2∇2Ψ + dV

dΨ = 0
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gives

v2
f

d2f

dξ2 − (λCFq)2 d2f

dξ2 + 1
Ψ0

dV

df
= 0.

Factoring the kinetic terms, (
v2

f − (λCFq)2
) d2f

dξ2 + 1
Ψ0

dV

df
= 0.

The use of propagating-front solutions follows the standard treatment of phase-transition and defect-
forming scalar fields Vilenkin and Shellard [1994]. For a stable propagating front, the potential term
balances the curvature term. To leading order, this yields a front velocity of the form

v2
f = (λCFq)2 [1 − χ(ρm, Am)] ,

where χ is a dimensionless reduction factor determined by the local closure potential and its
dependence on mass density and activity.

In the absence of matter stimulation, χ → 0, and the front propagates at the intrinsic closure speed

v0 = λCFq = c.

Matter activity modifies the local potential through the term

−η2ΨAm,

reducing the effective barrier and increasing the net conversion rate from Σ0 to Σlox. This produces
a local enhancement of the effective front advance per unit time, even when the intrinsic propagation
speed remains bounded by c.

To connect front propagation to cosmological expansion, consider a characteristic length scale L
over which new Aether units are formed. The fractional growth rate is then

1
L

dL

dt
∼ vf

L
.

Identifying this with the Hubble parameter,

H ≡ 1
L

dL

dt
,

gives
H ∼ vf

L
.

In QMU terms, the natural length scale is set by the density of formed Aether units. Writing

L ∼ λC ρ̃−1/3
cos ,

we obtain
H ∼ Fq ρ̃1/3

cos
√

1 − χ.

For an isotropic ensemble of closure fronts, the geometric averaging over solid angle converts the
cubic scaling into a quadratic density dependence, yielding

H2 = Fq
2 ΓH ρ̃cos,
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where ΓH is a dimensionless geometric factor arising from angular closure.

For full spherical closure,
ΓH = 8π

3 ,

giving the QMU expression

H = Fq

√
8π

3 ρ̃cos .

This result shows that the Hubble parameter is not an independent cosmological input, but emerges
directly from the propagation of closure fronts within the Aether substrate. The expansion rate is
therefore set by the fundamental chronovibrational frequency Fq modulated by the dimensionless
density of completed closure.

7 QMU Expression for the Hubble Parameter

The closure-front derivation gives the QMU-consistent relation

H2 = Fq
2 ΓH ρ̃cos,

where ΓH is the dimensionless angular closure factor and ρ̃cos is the dimensionless cosmological
closure density.

For full spherical closure,
ΓH = 8π

3 ,

so that

H = Fq

√
8π

3 ρ̃cos .

The factor 8π/3 is the same isotropic geometric factor appearing in the standard Friedmann relation,
here reinterpreted as an angular closure factor in QMU Friedmann [1922], Weinberg [2008].

We now decompose the dimensionless cosmological density into intrinsic and matter-stimulated
contributions:

ρ̃cos = Ωbg + Ωstim.

This gives the final expression

H = Fq

√
8π

3 (Ωbg + Ωstim) .

Thus the Hubble parameter emerges directly from closure-front dynamics. The fundamental scale
is set by the chronovibrational frequency Fq, while cosmological variation arises from the balance
between intrinsic closure and matter-stimulated bifurcation encoded in Ωbg and Ωstim.
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8 Closure-Balance Cosmology

We define the sectors
Σ0, Σlox, Σm,

and introduce rates
βf , βℓ, βu.

The formation rate includes both intrinsic and stimulated contributions:

βf = Fq

(
γf + κÃm

)
,

where Ãm is the dimensionless activity rate.

The steady-state density becomes

ρ̃cos = βf βℓ

βu
ρ̃0 =

(
γf + κÃm

)
γℓ

γu
ρ̃0.

We therefore identify

Ωbg = γf γℓ

γu
ρ̃0, Ωstim = κÃmγℓ

γu
ρ̃0.

Thus the cosmological expansion decomposes explicitly into intrinsic and matter-stimulated contri-
butions.

9 Black Holes as Unravelling Channels

In regions of extreme mass loading and activity, the closure potential loses stability near Ψ = Ψ0.
The system undergoes a transition

Σm → Σ0.

This provides an APM reinterpretation of compact-object collapse and black-hole formation, which
in standard relativistic astrophysics arise from extreme gravitational loading and horizon formation
Shapiro and Teukolsky [1983], Carroll [2019].

Black holes are therefore interpreted as regions where stimulated bifurcation and mass loading
jointly exceed the stability threshold, leading to collapse followed by unravelling.

They contribute to the recycling rate βu and complete the cosmological loop.

10 Closed Cosmological Cycle

The full cycle is
Σ0

βf−→ Σlox
βℓ−→ Σm

βu−→ Σ0.

Here βf includes both intrinsic closure and matter-stimulated bifurcation, while βℓ and βu describe
loading and instability-driven recycling.
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Cosmology is therefore a dynamic equilibrium between:

• spontaneous Aether-unit formation,
• activity-driven bifurcation,
• mass loading,
• unravelling and recycling.

11 Interpretation of Dark Energy

In standard cosmology, acceleration is attributed to dark energy. Within APM, this effect corre-
sponds to the transition pressure between Σ0 and Σlox. This section reinterprets the cosmological-
constant/dark-energy role of standard cosmology as closure pressure within the APM framework
Weinberg [2008], Carroll [2019].

The substrate resists deformation, while closure stabilizes curvature. The resulting imbalance drives
expansion.

Thus dark energy is interpreted as the dynamical pressure of ongoing bifurcation.

12 Discussion

The present framework unifies microscopic and cosmological physics. The same bifurcation process
that produces e2, Gforce, and α also governs cosmic expansion.

This removes the conceptual divide between quantum structure and cosmology. Both arise from
closure dynamics.

The Hubble parameter becomes a derived quantity rather than an empirical input, and black
holes become recycling mechanisms rather than endpoints. The observational tension between
early-universe and late-universe determinations of H0 is commonly illustrated by the difference
between CMB-inferred values and local distance-ladder measurements Aghanim et al. [2020], Riess
et al. [2022].

Spatial and temporal variations in matter activity are therefore expected to produce measurable
deviations in the inferred expansion rate, particularly between early-universe and late-universe
observations, providing a potential connection to the observed Hubble tension.

The remaining task is the determination of the dimensionless coefficients (γf , γℓ, γu) and the activity
coupling κ from the closure potential and its coupling structure. These parameters are expected
to be fixed by the same asymmetry that determines α in the variational framework. In this sense,
the cosmological expansion rate is not independent, but emerges from the same closure conditions
governing electromagnetic and mass formation.

13 Conclusion

This paper extends the Aether Physics Model into cosmology by identifying universal expansion
with continuous Aether-unit formation. The Hubble parameter is expressed in QMU form, linking
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cosmic expansion directly to the fundamental chronovibrational rate and closure balance.

A closed cosmological cycle is established, in which formation, mass loading, and unravelling processes
maintain a steady-state substrate through continuous recycling. Black holes are reinterpreted as
unravelling channels that return mass strings to the pre-closure state.

Together with the Singularity bifurcation framework Thomson III [2026] and the variational derivation
program for the fine-structure constant Thomson [2026c], this work completes a unified program in
which physical constants and cosmological dynamics arise from a single generative closure process.
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