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The emergence of stable baryonic matter within a single Klein-bottle spacetime remains

statistically improbable due to topological friction. We extend the Shear Flow Mechanism to

an ensemble of N coupled manifolds, replacing the solitary scalar field evolution with a collective

phase dynamics. We demonstrate that the precise values of physical constants emerge as an

asymptotic property of spontaneous synchronization (Kuramoto dynamics) across a multiverse.

The system exhibits a critical phase transition at coupling Kc ≈ 0.33, separating stochastic

vacuum fluctuations from a crystalline, phase-locked reality.
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I Introduction and Background

Our previous work established that baryonic matter manifests as a topological soliton gener-

ated by shear flow at the self-intersection of a non-orientable manifold [1]. While the single-cycle

Lagrangian successfully derives the mass spectrum, numerical stress-tests reveal a stochastic

bottleneck; solitons fail to lock in approximately 86% of isolated simulations [2]. The solitary

universe lacks the topological inertia required to maintain the Phase-Loop Criterion against

vacuum entropy.

We propose that stability arises from the interaction of multiple parallel cycles. The ”Fine-

Tuning” of the observable universe represents a collective resonant mode of a high-N system

rather than a singular geometric accident.

II Formalism: The Coupled Lagrangian

We expand the fundamental variable from a scalar field ψ to a field tensor Ψij , where the

index i ∈ {1...N} denotes distinct parallel cycles sharing a common topological floor.

A The Coupled Shear Equation

The evolution of a solitary universe obeys a driven Sine-Gordon equation. To account for

inter-universal influence, we introduce a coupling interaction term Icoupling. The equation of

motion becomes:

∂2ψi

∂t2
−∇2ψi + sin(ψi) = Kcpl

∑
j ̸=i

(ψj − ψi) (1)

Here, Kcpl denotes the Coupling Constant, corresponding to the ”Sigma” parameter in the

computational model [2]. The summation term (ψj−ψi) quantifies the phase difference or ”Peer

Pressure” exerted by the ensemble on the individual cycle. This term forces the manifold to

minimize local divergence from the group mean.
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III Theorem: The Huygens-PBS Limit (Ensemble Stability)

Systems with large populations exhibit emergent stability characteristics absent in small

groups. We term this the Huygens-PBS Limit, referencing the spontaneous synchronization

observed in coupled oscillators.

A Proof of Variance Reduction

As the universe count N increases, the variance in the coherence parameter K diminishes

according to the inverse square root law:

Var(K) ∝ 1√
N

(2)

Mathematical analysis confirms that fluctuations capable of destabilizing a single universe

(∆K > 0.1) become vanishingly improbable as N → ∞ [2].

B The ”Tanker” Effect

We quantify the stability of the ensemble by deriving the energy cost function Ebreak required

to disrupt a phase-locked system. We define the synchronization potential Vsync for a single

universe i coupled to the ensemble mean field Ψavg:

Vsync(ψi) =
Kcpl

2

∑
j ̸=i

∥ψj − ψi∥2 ≈
NKcpl

2
∥Ψavg − ψi∥2 (3)

The energy barrier Ebreak required to desynchronize universe i (shift phase by π) scales

linearly with the population N [3].

Ebreak ∝ NKcpl (4)

Disrupting a lock in a system of N = 1000 requires an energy input orders of magnitude

higher than for N = 10. The massive topological inertia of the large-N system creates a

”Topological Protection” mechanism [3], effectively freezing physical constants into a stable

range despite local vacuum perturbations.
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IV The Criticality Analysis (The ”Mega-Snap”)

The transition from a chaotic multiverse to an ordered reality occurs at a sharp mathematical

boundary. We identify a critical coupling value Kc ≈ 0.33 [4], distinguishing two dynamic

regimes. We define the Shear Variance ∆ω as the statistical dispersion of natural rotational

frequencies across the manifold, yielding the threshold condition:

Kc =
2∆ω

πg(0)
(5)

A Regime I: Stochastic Chaos (Kcpl < Kc)

Below the critical threshold, the coupling forces fail to overcome the intrinsic frequency

dispersion of the individual cycles. Universes evolve independently, characterized by transient,

high-energy states (visually ”Red/Yellow”). Baryonic matter generation remains rare and prone

to radiative decay.

B Regime II: Crystalline Lock (Kcpl > Kc)

Surpassing the threshold triggers a global phase transition. The ensemble creates a ”Mega-

Snap” event where the coherence parameter K approaches unity according to the bifurcation:

K =

√
1− Kc

Kcpl
for Kcpl > Kc (6)

• Vacuum Stasis: We derive the existence of the ”White Knot” solution. In this state,

the kinetic energy density T of the soliton approaches zero, but the topological charge H

remains conserved [5]:

lim
t→∞

T = 0,
dH
dt

= 0 (7)

The matter persists as a static defect in the geometry, maintained by the collective pres-

sure of the ensemble rather than local shear.



5

V Dark Sector Derivation

The coupled manifold framework provides a geometric origin for cosmological anomalies,

eliminating the requirement for exotic particulate sources.

A Dark Matter as Gravitational Wake

We re-derive Dark Matter effects as the ”Gravitational Wake” of adjacent universes [6].

These neighboring cycles exist within the same Klein-bottle bulk, phase-locked but spatially

offset. They exert a gravitational influence on our observable spacetime while remaining elec-

tromagnetically decoupled. The interaction term contributes an effective mass density ρwake to

the stress-energy tensor:

ρwake =
Kcpl

c2

∑
j ̸=i

⟨(ψj − ψi)
2⟩ (8)

B Dark Energy as Bulk Stress

The expansion of the manifold requires continuous energy input. We re-confirm that the Bulk

Stress term Ξ00 constitutes a non-zero energy floor [7]. This background pressure maintains the

operation of the multiverse engine (rotation), persisting even when the local vacuum state

appears devoid of matter. The ”Dark Energy” density corresponds to the integrated residual

energy of non-locking cycles:

Ξ00 =
1

Vbulk

∑
k∈fail

∫
L(k)
kineticdτ (9)

VI Conclusion

Physical reality operates as a resonant mode of a high-N topological system. Our existence

validates that the multiverse has achieved a state of global phase-lock, where the collective

inertia of infinite parallel cycles stabilizes the vacuum against collapse.
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