Infinite Density is Impossible: Physical Substrate
Dynamics and the Finite-Core Compact Object

General Relativity maps macroscopic gravitational curvature with extraordinary precision, but its medium-
free geometric mathematics permit the formation of unreachable singularities. By introducing the physical
mechanics of the Spaticle field substrate, infinite collapse is replaced by a finite-core architecture governed

by continuous rotational sustenance.
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The Geometric Vulnerability of General Relativity

General Relativity models curvature geometrically without a physically compressible carrier
medium. Because the mathematical framework treats space as empty geometry rather than a
physical substrate, it lacks the mechanical feedback loops inherent to real continuous media.

Without a physical substrate possessing restoring pressure, outward entrainment, and coherence

limits, the mathematics permit unlimited density divergence. Singularities are therefore a

vulnerability of the mathematical abstraction, not a physical reality of the universe.

General Relativity: Substrate Dynamics:
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The Spaticle Field as a Physical Compressible Substrate

Space is not empty; it is a real elastic medium known as the Spaticle field, possessing a
sntrinsic equilibrium density of p; = 5.9 x 10727 kg/m?. This single fundamental constant
anchors the entire physical framework. Gravitational deformation is not mere geometric
curving, but a physical compression state within this tangible medium. The physical nature
of the substrate intrinsically introduces bounds to extreme compression, as any deviation
from equilibrium requires escalating structural energy.

Ambient Spaticle Field Gravitational Compression State
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Mechanism I: Substrate Restoring Pressure (P;cstore)

The first dynamical limit on infinite
collapse originates from the vacuum
stabilisation term of the substrate’s
free-energy functional. As matter
compresses the Spaticle field away

from its equilibrium density (p,), the
medium generates a mechanical
outward pressure. This restoring
pressure increases linearly with the
deviation from equilibrium, expressed as

Prestore = (Ps/4)(p — ps)-

It actively resists the inward crush of
gravity precisely because vacuum is a
physical state, not a mathematical void.

The Big Flare-Up Theory

Gravitational
Collapse

Pl'EStDI‘E

The Force-Balance
Equation

A& NotebooklLM



Mechanism II: Higher-Order Repulsion at Relativistic Densities

At extreme field densities near the
core, linear restoring pressure is
reinforced by higher-order repulsion
terms within the effective potential.
This superlinear resistance grows as
the square of the density (p?).

At relativistic densities, this term
becomes mechanically dominant,
scaling faster than any finite inward
gravitational pressure.

Consequently, the null energy
condition is naturally violated by
these substrate restoring terms,
rendering classical singularity
theorems completely inapplicable to
the real physical universe.
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Mechanism lll: Outward Rotational Entrainment Flux (J, .-
In an infinite universe, matter | The Force-Balance
accumulates with net angular Equation

momentum, guaranteeing
rotational organisation.

As core compression increases, the
outward redistribution flux (Jenrain)
Increases. This creates a negative
feedback loop: the vortex
continuously removes

organised deformation from the
core and pumps it into the
surrounding substrate.
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Operating volumetrically across a
full 4 steradians, this outward
entrainment easily overwhelms
iInward radial collapse.
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Mechanism |V: Coherence Thresholds

and Vortex Core Stabilisation

Physical vortices in compressible media

never collapse into singular dimensionless

points; they invariably develop finite
cores and redistribution layers.

Within the Spaticle field, organised
structural compression persists only
above specific coherence thresholds.
Below this limit, the organisation
destabilises and redistributes outward,
actively halting sustained inward
amplification.

The physical limit of this structural
coherence sets a strict, non-zero core
radius (€, = 1,380 km), preventing further
inward tightening.
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Mechanism V: The Temporal Anti-Singularity Limit

Time is not a pre-existing dimension,
but the accumulated evolution of
substrate states.

As substrate compression increases,
local propagation efficiency (n)
inherently drops.

A true singularity requires infinite
compression, meaning n — 0.

However, when n =0, all causal
processes—including the gravitational
collapse itself—must completely
stop.

The singularity is therefore temporally
self-defeating: the mechanism that
constitutes time is destroyed by the
compression required to form it,
making a true singularity operationally
unreachable.
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Synthesis: The Finite Density Asymptote

By unifying the five mechanisms, the mathematical abstraction of infinity is replaced by a rigorous physical
bound. The combined evolution equation dictates that as density increases, outward entrainment flux,
restoring pressure, and higher-order repulsion all exponentially increase. Gravitational collapse terminates
precisely when the total restoring pressure equals the inward gravitational pressure. This dynamical
equilibrium produces a finite maximum density (p ), entirely eliminating the singularity from physical reality.
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The Four-Region Architecture of Compact Objects

1. The
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Redefining the Horizon: The Permeable Coherence Boundary

The classical ‘Event Horizon'’ is defined as a one-way mathematical trap (a Killing horizon) from which nothing
escapes. Substrate physics redefines this surface as the ‘Coherence Boundary.’ This boundary is local,
dynamical, and crucially, two-way permeable. It marks the transition zone between extreme organised
compression and the standard ambient Spaticle domain. Because propagation hats propagation
efficiency remains strictly greater than zero, physical matter and energy can be compressed, transformed,

and forcefully ejected (e.g., via relativistic jets) rather than being permanently deleted from the observable
universe.

Inside Core Boundary Layer
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The Rotational Sustenance Principle

The existence of a vortical compression core is not guaranteed by the event of its formation; it is actively dictated by its
environment. The Rotational Sustenance Principle states that no core can persist without a continuous supply of
surrounding rotating mass. The core must continuously entrain the surrounding Spaticle substrate to maintain its extreme

inward compression. If deprived of surrounding rotational mass, the core cannot maintain its structure, actively relaxing
outward and dissipating back into the ambient substrate.

Core
Persistence

Continuous Mass
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Seed Core Dissipation vs. Self-Sustaining Aggregation

Core longevity depends entirely on formation pathways. Pathway 1 (large-scale galactic aggregation)
provides endless rotational sustenance, creating permanently self-sustaining supermassive cores.

Pathways 2 and 3 (stellar collapse or explosive release) create transient ‘seed cores.’ If a seed core forms in a
sparse environment lacking sufficient rotational mass, it dissipates entirely via substrate relaxation. For a
standard 10 solar mass seed, complete structural dissipation occurs in approximately 59 minutes.
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The Universal Centrality Rule

Observations confirm that compact objects are

invariably found at the exact dynamical centre of
settled galaxies. The standard model struggles to
explain this through gradual migration over time.

Under substrate dynamics, centrality is a
structural necessity, not a historical coincidence.

The core is the physical consequence of the
surrounding rotating mass acting through the
Spaticle field medium. The outer rotation actively
creates and focuses the central vortex.

Remove the surrounding rotating mass, and the
central vortex instantly ceases to exist.
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Paradigm Comparison:

Geometric Pathologies vs. Physical Dynamics

Feature General Relativity BFUT Substrate Dynamics
. . . Physically real Spaticle medium
The Vacuum Medium-free geometric abstraction (p. = 5.9 x 10-27 kg/m?)
The Core True mathematical singularity Dynamically maintained finite
(infinite density) compressed Core (Pmax finite)
One-way causal trap Permeable, dynamical transition
The Boundary (Killing event horizon) zone (Coherence Boundary)
Ehroisie on Static and eternal regardless of | Governed by the Rotational Sustenance
environment Principle (dissipates If isolated)
Emicsion Thermal Hawking radiation Carrier relaxation emission
(information destroyed) (structured, information-carrying)
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