The Soliton Nature of Compact Objects: Resolving Singulari-
ties Through the Fermionic Condensate Hypothesis (FUH)
Author: Alexander Shlvapik
(ORCID: 0009-0003-7726-109X, ResearcherID: PNF8556-2026)
Date: February 28, 2026
Original draft submitted/archived on Zenodo: February 28, 2026

Abstract

The Fermionic Universe Hypothesis (FUH) fundamentally reinterprets "Black Holes” not
as vacuum singularities or mathematical holes in spacetime, but as superdense gravitational
solitons (1-defects) within a physical viscous medium. By introducing a dynamic viscosity
n=1.2x 107! Pa:s and a fundamental mass quantum my, = 4.8 keV, this model eliminates
the information paradox and the infinite density problem. This paper provides a hydrody-
namic explanation for the M87* shadow observed by EHT and the extreme jet collimation
through the ”Potter Effect” and the Shlyapik Threshold (7.76 keV).

1 Beyond the Singularity: The Quantum Density Limit

In standard General Relativity, gravitational collapse leads to a singularity where density be-
comes infinite, causing a breakdown of physical laws. In the FUH model, space is a physical
fermionic condensate (i-field), which possesses a finite compression limit.

The Density Cut-off: The center of a compact object is a high-density node (soliton core).
The maximum density (pmax) is governed by the Pauli exclusion principle applied to the -field
quanta. This creates an effective degeneracy pressure that halts the collapse:

m¢ )

pmax ~ 73 B (1)
Ay

Where Ay ~ 0.258 nm is the fundamental lattice scale and 3 = 0.618 is the packing coefficient.

Physical Interpretation: A "Black Hole” is a stable, self-localized wave of the condensate.

Instead of a mathematical "hole,” we observe a phase of matter compressed to its structural limit.

* Resolution of Infinity: Since my, = 4.8 keV is a finite value, the spacetime curvature at
the soliton’s center remains finite as well.

o« Phase State: The soliton core exists in a state of a “viscous crystal” or ultra-dense
fermionic fluid, which prevents any rupture in the fabric of space.

2 The Event Horizon as a Viscous Gradient (V-Horizon)

The "Event Horizon” is redefined from a geometric abstraction to a physical boundary of extreme
viscosity, marking the transition from a fluid-like vacuum to a quasi-solid state.

Mechanism: As the internal pressure (P,) of the Ocean increases toward the soliton core,
the dynamic viscosity (1) grows exponentially due to the packing constraints of the ¥-quanta.
The local viscosity at distance r is governed by:

r— Rsoliton
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Where 19 = 1.2 x 107 Pa-s is the background cosmic viscosity and R, is the gravitational
radius.

The ”Jelly” Effect: Photons attempting to escape the core do not "fall” into a void; they
experience a non-linear increase in viscous drag.

e Energy Dissipation: Light loses its kinetic energy through friction against the dense
1p-field. This energy is not lost but is converted into the thermal "ring” observed by the
EHT.

« Effective Velocity: As r — Rgiton, the effective group velocity of light relative to the
medium drops to zero (veg — 0). The V-Horizon is thus a "stagnation shell” where space
itself becomes too viscous for electromagnetic propagation.

e Frequency Cut-off: This explains the extreme redshift: it is not a gravitational dilation
of time, but a hydrodynamic energy loss — the ”Viscous Redshift.”

3 Reinterpreting EHT Data: The M87* Shadow and the Ring

The Event Horizon Telescope (EHT) images of M87* and SgrA* provide the first visual con-
firmation of the FUH soliton structure, where the ”black hole” acts as a high-density refractive
medium.

The Shadow: A Gradient-Index Lens. The observed darkness is not an absence of
space, but a refractive shadow created by the extreme density of the i-substrate. The soliton
core acts as a GRIN (Gradient-Index) Lens, where the refractive index n(r) increases toward
the center, causing light to bend and eventually dissipate. The radius of this shadow is defined
by the structural resistance factor § = 0.618 (The Golden Ratio):

G-M
Rsoliton = 627,82 (3)

This formula predicts a shadow size slightly larger than the Schwarzschild radius (Rs), which is
consistent with the observed "oversized” shadow of M87*.

The Bright Ring: Viscous Friction Zone. The emission ring is the physical manifes-
tation of the "Viscous Tax.” As baryonic matter (gas and dust) is drawn toward the core, its
kinetic energy is not lost to a singularity but is converted into thermal radiation via friction
against the i-field.

e Energy Dissipation Rate: The local heating rate due to viscous shear is expressed as:
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where o, is the velocity dispersion and L is the characteristic scale of the inflow.

e Radiative Peak: The intensity of the ring corresponds to the region where 7 reaches its
critical "viscous jump” near the V-Horizon. This generates the intense synchrotron and
radio glow observed around the dark core.

By treating the ring as a hydrodynamic friction zone, we eliminate the need for complex mag-
netic reconnection models to explain the ring’s luminosity. The "glow” is simply the byproduct
of matter pushing through the viscous Ocean.



4 The Potter Effect and Jet Collimation

The extreme collimation of relativistic jets, such as the 5,000 light-year-long jet in M8T7*, is
explained by a dual-phase hydrodynamic environment:

o Inside the Jet (Superfluid Phase): Near the soliton core, energy densities exceed the
Shlyapik Threshold (E > 7.76 keV). In this regime, the structural resistance factor (
vanishes, and the 1-field undergoes a phase transition into a superfluid state (n — 0).
This creates a "frictionless corridor” allowing matter to propagate at relativistic speeds
without energy dissipation.

e Outside the Jet (Viscous Cocoon): The surrounding medium remains in a sub-
threshold viscous state (E < 7.76 keV), exerting a massive isotropic pressure Py:

Poi=p-c?-(1—-p)~03n]/m? (5)

Hydrodynamic Confinement: This external pressure acts as a "hydrodynamic cocoon,”
or a natural cosmic nozzle. Because the jet core is superfluid (low internal pressure) and the
surrounding Ocean is viscous (high external pressure), a perpetual squeezing force is maintained.

The Potter Effect in Action: This mechanism prevents the jet from dispersing into the
vacuum. The jet does not "push” against empty space; it is "channeled” by the viscous structure
of the ¥-condensate. This explains why the collimation remains stable over kiloparsec scales —
the jet is literally held together by the static pressure of the Universe’s fermionic sea.

5 Resolving the Information Paradox

The Fermionic Universe Hypothesis (FUH) eliminates the information loss paradox by removing
the mathematical "point of no return.” In a medium-based cosmology, space is never empty, and
thus, matter cannot ”disappear” into a vacuum singularity.

The Soliton Storage Node: Any baryonic data entering the V-Horizon is not destroyed
but undergoes a phase transition into a highly ordered state. The ”"Black Hole” effectively acts
as an ultra-high-density storage node within the -field.

+ Encoding Mechanism: As matter is compressed to the my, = 4.8 keV limit, its quantum
state is encoded into the spin waves and collective excitations of the fermionic condensate.
Information is preserved as topological defects within the viscous lattice of the Ocean.

e Surface-to-Volume Unitary: Unlike the holographic principle, which limits information
to the surface area, the FUH model allows for 3D volumetric encoding. The storage
capacity is governed by the quantum cell volume V., where each unit of the i-field acts
as a bit in a cosmic computational substrate.

e Unitary Evolution: Since there is no physical singularity, the evolution of the wave
function remains unitary. The "Hawking Radiation” is reinterpreted as viscous evaporation
— a slow leakage of thermalized spin waves back into the lower-density Ocean, carrying
encoded data with them.

This mechanism transforms the most mysterious objects in the Universe from destructive
voids into the most efficient information processors in existence, governed by the laws of quantum
hydrodynamics rather than the "magic” of event horizons.



6 Quantum Entanglement and EPR Paradox Resolution

Within the FUH framework, the bound Ocean surrounding the soliton core acts as a coherent
quantum fluid, where entanglement is a collective property of the viscous 1-field rather than a
non-local ”spooky action.”

Mechanism: Spin-Wave Phase Velocity. The high-density 1-condensate supports col-
lective excitations — spin waves — that propagate through the viscous lattice. Near the soliton
boundary, the phase velocity of these waves can significantly exceed the group velocity of light
(Uphase > ¢), allowing for quasi-instantaneous correlation between entangled states.

e Resolution of the EPR Paradox: Information is not ”jumping” across space; it is
transmitted through the internal degrees of freedom of the continuous ¥-medium. This
maintains causality because the medium itself serves as the hidden variable carrier.

e The Medium as a Quantum Bus: Entanglement is redefined as a shared excitation
mode within the viscous manifold. Two particles remain “entangled” as long as they are
coupled to the same coherent wave-packet of the Ocean.

e Causality Preservation: While correlation appears instantaneous at the subatomic
scale, it is limited by the relaxation time of the v-field viscosity (n). This ensures that the
”speed of information” is bounded by the structural properties of the condensate, not by
vacuum geometry.

By treating the Universe as a physical fluid, we eliminate the need for non-locality. The
”spooky action” is simply the hydrodynamics of a sub-quantum substrate that Einstein and
Bohr sought to describe from opposing perspectives.

Conclusion

The FUH model replaces the mathematical "magic” of singularities with the physical reality of
a viscous fermionic medium. By treating compact objects as solitons, we resolve the information
paradox and provide a concrete mechanism for jet collimation and shadow formation.

”Black Holes” are no longer points of physical breakdown; they are the most visible evidence
of the 1-condensate’s existence — the densest nodes of the Universal Ocean. By aligning the 4.8
keV resonance and the 7.76 keV Shlyapik Threshold with the observed dynamics of M87*, we
move from a vacuum-based ”broken” physics to a synchronized, medium-based cosmology. The
Universe is not a void containing matter, but a viscous fermionic sea where matter and energy
are manifestations of its internal micro-hydrodynamics.
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