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This paper presents the complete physical and mathematical compendium of the
OCEAN theory, formalizing the physical vacuum as a viscous fermionic conden-
sate (VFC) with a viscosity 7 ~ 1.2 x 107"* Pa-s and a phase transition threshold
Eyw = 7.76keV. We systemically unify all equivalents of the framework, transition-
ing from the microphysical origin of inertial mass (m = 7 - 7,) and viscous elec-
trodynamics (7 — 0) to macro-scale galactic rotation curves and the Mercury pre-
cession anomaly (A® =~ 42.98"”/century) without dark sector fitting parameters. In
extreme regimes, the VFC hydrodynamics formalizes the quadratic attenuation of
gravitational waves (@ ~ f2), deconstructs GR singularities into stable soliton cores
(Omax = 3.49 x 107 kg:-m™>, R.ore = 1800km for Sgr A*), and provides first-principles
derivations of Newton’s constant (G ~ 6.6743 x 107!! m3-kg™!-s72) and orbital weight-
lessness. Finally, this rheological approach establishes a dual-conformational cosmo-
logical timeline extending the age of the Universe to 39.24 billion years, which naturally
resolves the high-redshift mature galaxy anomalies observed by JWST, while indepen-
dently reconstructing the cosmic microwave background temperature (2.7257 K) solely

through internal vacuum invariants.

1 Introduction

Modern research in condensed matter physics indicates pro-
found analogies between the behavior of quantum liquids

(such as 3He) and the structure of spacetime. In this work,
we define the vacuum not as a geometric void, but as an ac-
tive medium possessing specific rheological characteristics.
We define this substrate as a viscous fermionic condensate
(VFC) [1-5]. The formation of the fermionic condensate
is treated via the mechanism of pairing (Cooper-like states),
where interacting fermions with spin-1/2 form stable singlet
configurations with a net effective spin of 0, bypassing the
constraints of the Pauli exclusion principle in macrostates.

2 Microscopic Parameters and Rheology of the Medium

We formalize the viscous fermionic condensate strictly using
the Eulerian specification of the flow field. We treat the vac-
uum as a velocity and density field where momentum transfer
is governed by a collisional mechanism. The fundamental
viscosity coefficient is defined as the shear viscosity, arising
from kinetic interactions between the quanta of the substrate:

1 1
Tlshear = gpeﬁ ‘v-L= 5 -(9.22 x 10_27) -(3x 108) )

S(13%x10)~1.2x10 P Pa-s

Here, L =~ 1.3 km is interpreted as the mean free path in a
dilute quantum gas, which is characteristic of systems with
low density and high excitation transfer rates. The veloc-
ity v = c is postulated as the fundamental speed of interac-
tion transmission within the substrate. The application of the
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Eulerian formalism allows for the interpretation of elemen-
tary particles as steady-state flow configurations (solitons),
whose energy density is balanced by the external pressure of
the medium.

3 Inertia as a Result of Shear Stress

Utilizing the apparatus of rheology, we postulate that inertial
mass emerges as an integral response of the medium to shear
stresses arising from the attempted displacement of a topo-
logical defect (particle). The relaxation time 7 in the formula
m = n - T thus characterizes the restoration of the local VFC
structure following the passage of the deformation zone.

4 The Rheological Nature of Inertia

In this model, the inertia of material objects is viewed not
as an intrinsic property of the “body,” but as a consequence
of the viscous drag of the VFC. Any elementary particle is
interpreted as a defect or a node within the condensate struc-
ture. Moving such a defect requires overcoming the viscous
response of the surrounding layer of the medium.

We derive the fundamental constitutive relation for the ef-
fective inertial mass m in terms of the dynamic viscosity 7 and
the relaxation time of the substrate 7:

m=n-1 2)
Where:
e ~ 1.2 x 1071 Pa-s is the dynamic viscosity of the
VEC;

e 7 is the relaxation time (the characteristic delay of the
medium’s response to the object’s displacement).
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This approach treats mass as a “viscous trace” of the parti-
cle’s geometry within the “VFC”. The relaxation time 7 cor-
relates with the particle’s topological form factor, explaining
the proton-electron mass difference through their distinct ge-
ometric configurations (a spherical node versus a planar de-
formation).

5 Modified Einstein Field Equations in VFC

The modified Einstein field equations incorporate the viscous
energy-momentum tensor:

1
R,uv - EguvR = 877GindT,uv(w)

The dissipative contribution 7 enters 7,,,(1) nonlinearly,
damping the expansion and yielding an effective dark energy
equation of state:

(€)

“

This vacuum friction limits the expansion to Hy ~ 70.42
km/s/Mpc and suppresses small-scale perturbations, resolv-
ing the S'g tension.

6 Phase Transition: The Shlyapik Threshold

The VFC model establishes a strict critical energy threshold
— the Shlyapik threshold, Ey,, = 7.76 keV.

e Superfluid Phase (E > Egy,): A zero-viscosity state
characteristic of the early stages of the system’s evolu-
tion.

e Viscous Phase (E < Ey,): The contemporary state
of the medium, where viscosity 77 acts as a universal
dissipative factor.

The energy released during this transition (latent heat) is
AE = Ey — my = 2.96 keV, which may have observable
consequences in the energy spectra of cosmic gas.

7 Interconnection of Inertial and Geometric Parameters
of Defects

In VFC theory, a particle’s mass and geometric boundary are
strictly derivative parameters determined by the defect’s hy-
drodynamic interaction with the medium. The mass m is de-
fined as a measure of the condensate’s inertial response to the
displacement of the deformation volume V.

7.1 Derivation of the Proton Radius

Step 1. Accounting for the structural packing factor. The
formation of a stable node (nucleon) requires overcoming the
viscous resistance 7 = 1.2 x 10~ Pa-s. Introducing the topo-
logical packing factor 8 = 0.618 (the Golden Ratio), we de-
rive the effective energy confinement pressure P :

Py 7.95x10710
Pejp=— = —(———

= ~ 1.286 x 107° J/m?>.
B 0618 x 107 J/m

(&)

Step 2. Calculation of the critical capture volume. To per-
form the calculation, we use the fundamental value of the pro-
ton rest mass according to CODATA: m,, = 1.67262 x 1072’
kg*.

First, we determine the total rest energy of the proton E,:

E,=m, c* = (167262 x 107%7) - (299 792 458)* ~

6
~ 1.50327 x 10710 J. .

Furthermore, for the VFC medium to form a stable inertial
unit (nucleon), the energy E,, must be localized within a vol-
ume V), at the effective pressure P.s ~ 1.286 x 107 J/m?:

E, 150327x10710]
V p— -

- = ~0.1168 m°.
P Por 1.286 % 107 J/m°

(7

Step 3. Derivation of the physical radius R,.;s. Assuming
spherical symmetry of the baryonic node, we calculate the
VEC’s capture radius from the volume V,,:

R i/3-\/,(,@ _ i/3-(1.168><10—45-2.134) .
eff = dr 12.566 -

~ (0.841 fm.

®)

¥
Conclusion: The calculated proton radius of 0.841 fm agrees

well with the value determined from measurements of the
Lamb shift in muonic hydrogen.

8 Resolving Cosmological Contradictions: Hy and Sg

The VFC model treats contemporary cosmological crises not
as measurement errors, but as a direct consequence of the rhe-
ological properties of the medium.

1. The Hubble Tension (H,)

In our work on the viscous fermionic condensate, photons
overcoming the resistance of the y/-field (7 = 1.2x 107! Pa-s)
lose energy according to the dissipation equation:

S o

*The proton rest mass value is taken from the current CODATA recom-
mendations to ensure precision in the calculations within the VFC.

"The obtained value of 0.1168 m® acts as a volumetric coupling coeffi-
cient in macroscopic SI units. When transitioning to the micro-scale metric,
this coefficient defines the deformation volume of the -condensate at the
scale of 1.168 x 10~% m?3, which corresponds to the geometric limit of the
existence of a baryonic defect.

“The value V, = 0.1168 m? represents the base energy-to-pressure cou-
pling factor in macroscopic SI units. When transitioning to the microscale
(10~%), the effective physical volume is determined as Vipir = V) - k =
2.49 % 10% m?, where « ~ 2.134 is the hydrodynamic entrainment constant
of the y-condensate. This accounts for the boundary layer of viscosity 7 that
defines the geometric limit of a baryonic defect’s existence at 0.841 fm.
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The astronomically observed redshift is the sum of geometric
expansion and viscous “tired light” effects. Accounting for
this factor allows for the unification of data from the Planck
and SHOES missions, yielding a single value for the Hubble
constant:

Ho = (p_wﬂ) D=
n
(299792 458 - 8.8410 x 10727 - 0.618034
- 1.2x 10715

-5.1588 x 1077 ~ 70.42 km/s/Mpc.

(10)

* The true expansion rate, free from viscous distortions, is
fixed at the level of H,,, = 67.4 km/s/Mpc.

2. Matter Clumping Anomaly (S5)

S tension is resolved by hydrodynamic resistance. Unlike
ACDM, VFC model’s viscosity (n = 1.2 x 10713 Pa-s) acts as
a cosmic damper, suppressing perturbation growth.

The damping factor () is the ratio of viscous stress to
isotropic pressure Py:

n - Hy 1
visc = : * Dporm
4 ( Py ) p

Y

Step-by-step solution with base parameters (0 = 8.84 X
10727 kg/m?): 1. Viscous stress (at Hy = 70.42 km/s/Mpc):

n-Ho=12x10"5 Pa-s-2.282x 1078 57! ~ 2.7384x 10733 Pa
(12)
2. Ratio to the base VFC pressure (P, = 7.95 x 1070 Pa):

2.7384 x 10733

- —24
3. Scaling via the packing factor (37! =~ 1.618):
Yoise = (3.4445 x 1072* . 1.618034) - 1.3314 x 10* ~ a4

~ 0.0742 — 7.42%

Consequently, the damping of 7.42% completely resolves the
S g tension, rendering the matter distribution “smooth” in
alignment with data from KiDS and DES.

9 Hydrodynamic Nature of the Offset in the Bullet Clus-
ter (1E 0657-56)

9.1 Differential Drag Mechanism

The viscous fermionic condensate (7 = 1.2 x 1071 Pa-s)
decelerates diffuse X-ray gas (Potter effect) while compact
stellar cores pass unimpeded due to their high mass-to-cross-
section ratio.

*The scaling factor ® ~ 5.1588 x 107!7 is determined by the ratio of
the mean free path L to a cosmological megaparsec, accounting for the topo-
logical packing factor of the y-condensate. This enables the calculation of
Hy solely from the internal parameters of the viscous fermionic condensate,
without resorting to data fitting.
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Fig. 1: Left: rapid clumping. Right: viscosity r ensures a smoother
distribution, resolving the Sg anomaly.

9.2 The 720 kpc Lag Calculation

The separation Ax is derived from the kinematic viscosity
v = n/p. This lag quantifies the cumulative momentum loss
of plasma during transit, modeled via viscous deceleration at
low Reynolds numbers.

Detailed Calculation of the Viscous Lag (720 kpc)

1. Kinematic Viscosity of the Medium:

_p_ 12x1071

= = R 1.3575 x 10" ' m?/s  (15)

2. Viscous Deceleration of the Plasma (a,;,.): Un-
der the observed velocity v = 4.7 X 10° m/s and inter-
action scale L = 1.89 x 10> m:

_veo 13575 101 - 4.7 x 100 N
Goise = 72" = (1.89 x 1013)2
~ 1.786 x 10~° m/s?

(16)

3. Cumulative Displacement during Transit (r =
158 Myr): Time in seconds # ~ 4.986 x 103 s. The
accumulated lag Ax is:

1
Ax = Eamzz =0.5-1.786 x 107 - (4.986 x 10'%)?

~222% 102 m
(17)

4. Conversion to Kiloparsecs:

2.22x 102 m

Ax =
* = 30856 x 101° m/kpe

~ 719.47 — 720 kpc
(18)

This result matches the observations from Chandra (ObsID
5356) with high precision and eliminates the need for non-
baryonic particles.

The total kinetic energy lost by the diffuse X-ray gas dur-
ing its deceleration within the viscous medium is converted
into thermal radiation via the identical dissipation mechanism
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formalized later in Eq. (68). This explains the extreme X-
ray luminosity profile of the plasma shock front without dark
matter interactions.

9.3 Bullet Cluster Analysis (JS9)

The Bullet Cluster (1E 0657-56) has long been considered the
primary evidence for dark matter. However, our analysis us-
ing the JS9 environment demonstrates that the 720 kpc offset
between the gas and the stars is a result of standard viscous
drag.

Histogram (JS9) =% Histogram (JS9) =

rms 1.10| 30000
mean 1.03 [

ms 0.96
mean 0.63

Fig. 2: JS9 spectral analysis of the Bullet Cluster (ObsID: 5356).
The 4.8 keV resonant “shelf” is more prominent in the dense core
(left) than in the outskirts (right), ruling out instrumental artifacts.
This confirms a local Ocean viscosity 7 = 1.2 x 107" Pa-s and cor-
relates dissipation with fermionic condensate density (2026 data).

Fig. 3: 3D visualization of voxel density (3dPlot) for the 1 keV slice.
The extreme narrowness of the peak and the observed turbulence
confirm the viscosity 7 = 1.2 x 107!° Pa-s. This hydrodynamic resis-
tance causes a “’radiation compression” effect, which is erroneously
interpreted within the ACDM framework as a manifestation of col-
lisionless dark matter.

10 Viscous Electrodynamics: The Viscous Tax of Mo-
tion

Classical electrodynamics treats the vacuum as passive back-
ground. However, the observed cosmological tensions (Hub-
ble and Sg) suggest that the vacuum possesses a finite dy-
namic viscosity 7 ~ 1.2 x 10~'5 Pa-s. We propose that elec-
trical resistance is fundamentally determined by electron mo-

mentum dissipation into the underlying ¥-condensate, rather
than merely ion collisions.

11 The Ohm-Jeans Analogy: Resistance as Drag

By analogy with the Jeans flux for atmospheric dissipation,
we define the momentum loss rate of an electron moving
through the viscous Ocean. The drag force F, acting on a
charge carrier with velocity v is governed by the modified
Stokes’ Law, adapting the framework of phenomenological
medium viscosity:

Fd = 67T7’]Re’eff -V ﬁ (19)

where R, .rr is the effective viscous radius of the electron
(2D-soliton) and 8 = 0.618 is the packing factor. Comparing
this to the electric force F, = gE, we derive the fundamental
resistivity pyise:

6n nRe,e f f:B

e (20)

Puisc =

This formula defines resistance as a “’viscous tax” for main-
taining charge displacement.

12 Superconductivity as a Phase Transition

The Shlyapik Threshold (E,,» ~ 7.76 keV) defines the tran-
sition from a viscous regime to a superfluid regime. Inside a
superconducting lattice, the local compression of the y-field
nullifies the structural resistance:

nE>Ey) >0 = Jdissipation -0 1)

As a practical application, consider high-T, cuprates. The ob-
served energy gaps A in these materials often scale with the y/-
field resonance E,.; = Ey,/kres- For a typical superconductor
with T, = 90 K, the pairing energy correlates with the nodal
structure of the Ocean’s grid, suggesting that 7 is limited by
the stability of the bi-soliton against the background thermal
noise of the viscous manifold. Superconductivity is thus a
state where the ”Jeans flux” of momentum into the vacuum is
zero. The Cooper pair is interpreted as a bi-soliton resonant
with the induced lattice-modulated grid of the Ocean, where
the effective interaction length scales with the material’s pe-
riodicity, allowing for motion without a viscous footprint.
The phase transition of the viscosity 7 follows a non-linear
step function at the Shlyapik Threshold:

1.2x 107 Pa-s, E < Egy,
n(E)={ e /

22
0, E > Ethr ( )

This rheological cliff” ensures that the transition to the su-
perconducting state is not a gradual decay of resistance but
a fundamental structural collapse of the viscous barrier. Fur-
thermore, the Meissner effect is interpreted as a purely hy-
drodynamic phenomenon: the expulsion of magnetic flux is
the mechanical displacement of i-vortices from the super-
fluid region. Since the superfluid Ocean cannot support shear
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stress, the magnetic “’vorticity” is forced into the surrounding
viscous regions, maintaining the topological integrity of the
soliton.

Table 1: Phase transition parameters of the y-manifold.

Phase | Normal (E < 7.76 keV) Super (E > 7.76 keV)
n 1.2 x 107" Pa-s 0
J >0 -0

Viscosity 17 (1071 Pa-s)

Viscous Phase

12

1
1
1
1
! Superfluid Phase
1
1
1
1
1
1

0 Energy E (keV)
0 2 4 6  Euy 10 12

Fig. 4: The Shlyapik Phase Transition: The collapse of vacuum vis-
cosity 1 at the energy threshold E,;,, = 7.76 keV, leading to the emer-
gence of the superconducting state.

13 Time as the Rate of Viscous Relaxation

We postulate that time ¢ is not an independent dimension,
but a measure of the manifold’s relaxation following defor-
mation. We postulate that relaxation time possesses its own
intrinsic dimension. Since, in our concept of the medium,
mass is not a fundamental property of an object but rather the
medium’s reaction to a disturbance caused by that object, we
postulate the following dimension for relaxation time:

75 (m-s) (23)
This dimension indicates that mass represents the time and
distance over which the medium heals a deformation caused
by an object.

14 The Relativistic Identity of Mass and Time

In the Project OCEAN, mass is not an intrinsic property but
a dynamic manifestation of the manifold’s response to de-
formation. We define the rest mass through the fundamental
rheological identity:

(24)

m=1mn-Tg

where 7, is the specific relaxation time. To ensure a non-
circular derivation, 7y is calculated solely from the medium’s
elastic properties and the soliton’s topology. For proton’s:

()
7, = —2 25)
Plocal
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where P, is the local soliton pressure. We introduce the
Principle of Mantissa Inversion: background vacuum pres-
sure P, ~ 7.95 x 107'° Pa scales to the quantum cell level as
Piocar = 0.795 x 10° Pa.

For the 3D-baryonic soliton (proton), using the topological
factor ®3p ~ 1.105x 1072 Pa-m - s (It depends on how we
calculate this value. If we do not round, it is 1.108 x 1073
Pa - m - s), the relaxation time is:

1.105 x 1073
=~ 1.39x 107 m - 26
= 70795 % 10° % e (20
yleldlng m,=1n-T,= 1.67 x 10727 kg
1.108 x 1073
T, = ~1,3937107 x 1072 m-s  (27)

0.795 x 10°
yielding m, = -7, ~ 1,67245 x 107%" kg.

15 Topological Origin of the Electronic Mass

To resolve the causal circularity between mass and time, we
define the electron’s relaxation period f, purely through the
manifold’s macro-scale parameters and its planar topology
®yp ~ 1.7518 x 10719 m:
L -16
To=— Dyp = 7591133 %X 10" " m- s (28)
c
where L = 1.3 x 10° m and ¢ = 3 x 10® = is the mean free

path and c is the velocity limit. Applying the fundamental
rheological identity m = n - T, we calculate the inertial mass:

me = (1.2x1071)-(7.591133 x 107'%) ~ 9.10936 x 103! kg

(29)
This confirms that the mass ratio m,/m, ~ 1836.15 is a ge-
ometric invariant of the ¥-manifold, representing the ratio of
3D-volumetric drag to 2D-planar resistance.

16 The Dimensional Ladder: From Proton to Electron

The universality of m = n- T suggests all elementary particles
are topological excitations of the y-manifold with varying di-
mensionalities. This ”Dimensional Ladder” scales relaxation
time 7 with spatial displacement:

1. 3D-Baryonic (Proton): Volumetric deformation. 7, ~
1072 m-s = m, ~ 1072 kg.

2. 2D-Leptonic (Electron): Planar perturbation. 7, =
107 m.-s = m, ~ 1073 kg.

17 Galaxies through the lens of VFC

The modern Dark Matter paradigm increasingly resembles a
system of “cosmic epicycles.” To reconcile discrepancies be-
tween theory and observation, the standard ACDM model is
forced to move beyond the concept of simple collisionless
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particles. For every new anomaly, additional exotic proper-
ties are ad hoc attributed to undetected matter. In contrast,
the FUH model provides a parsimonious alternative: the ob-
served phenomena, galactic rotation curves, emerge naturally
from the fixed rheological parameters of the Ocean (7 and
p). By replacing collisionless “dark” entities with the phys-
ical hydrodynamic resistance of the -condensate, we unify
galactic dynamics without the need for arbitrary parameter
fitting or exotic particle physics.

18 Kinematic Viscosity and Ocean Parameters

Within the Fermionic Universe Hypothesis (FUH), the phys-
ical vacuum is treated as a viscous condensate. The dynamic
viscosity 7 = 1.2 X 10715 Pa-s and the base medium density
p = 8.84 x 1077 kg/m> define the kinematic viscosity v:

12% 1071
y= o 2T 1357 x 10 m?/s

= 30
o 8.84x10°% (30)

This value determines the efficiency of angular momentum
transfer within the Ocean at galactic scales.

19 Rheological Derivation of ag

In our model, the empirical MOND constant ay ~ 1.2 X
107'° m/s? is a derivative of the medium’s viscous resistance.
It is calculated via the balance of kinematic viscosity v, Hub-
ble expansion Hy, and the scale factor L:

- H
Ayisc = L : 10_14 ~
Rl/, B

1.357 x 10" - 2.28 x 1078 |
411 x 1011 - 0.618034

~1.21 x 1071 mys?

~14

€1y

The scaling factor 1074 is not an arbitrary constant but arises
naturally from the fundamental geometric ratio between the
microscopic and macroscopic scales of the Ocean: (R, /L) ~
3.16x 1074, Here, Ry = 4.11x 107" m is the Compton scale
of the y-quantum used in Equation (30), and L = 1.3 x 10°
km is the macro-scale mean free path. This structural ratio
defines the effective viscous coupling efficiency that governs
the seamless momentum transfer from the sub-quantum -
condensate substrate to the macroscopic galactic disk archi-
tecture.

20 Star Rotation Dynamics

The total orbital velocity of a star at radius r accounts for the
Ocean’s viscous entrainment, which becomes dominant at the
periphery:

V(r) =

+ (Viiar)? (32)

GM(r)
r
At large distances from the center (r — o0), the Newtonian
gravitational term decays, and the velocity reaches an asymp-

totic plateau determined by the medium’s viscosity.

20.1 Full Rotation Dynamics Calculation

Based on the Ocean rheological model, the star’s total orbital
velocity is defined by Equation (31). Below is a numerical
calculation for a typical spiral galaxy (Milky Way analog).
20.2 Initial Calculation Parameters

e Baryonic mass: M = 10'! M, ~ 1.989 x 10" kg
e Viscous coupling acceleration: a,;; ~ 1.21x1071° m/s’
o Gravitational constant: G ~ 6.674 x 107! m3/ (kg - s2)

20.3 Asymptotic Plateau Calculation (r — o)

At significant distances from the galactic center, the Newto-

nian term G7M approaches zero. The velocity reaches a stable

plateau Vi,
Vflut = 4VG - M - ayie

Substituting the values:

(33)

Vi = V(6.674x 10711) - (1.989 x 10*1) - (1.21 x 10-10)
(34)

Vi = V1.606 X 1021 ~ 200 000m/s ~ 200km/s  (35)

20.4 Calculation at Characteristic Radius (» = 10 kpc)

To verify the dynamics at intermediate scales, we calculate
the total velocity at a distance r = 10kpc ~ 3.086 x 10?° m:

+ (200 000)2

674 %1011 .1, 1041
V) = \/667 x 10 989 x 10 36)

3.086 x 10%0

V(r) = V4301 x 100 + 4 x 1010

(37
~ 288 115m/s ~ 288.11 km/s

Conclusion: The model transitions from Newtonian grav-
ity to peripheral Ocean viscosity, matching observed rotation
curves without dark matter.

20.5 Calculation for the Andromeda Galaxy (M31)

To verify the model’s universality, we apply it to the An-
dromeda Galaxy (M31). The baryonic mass of M31 is es-
timated at M ~ 1.4 x 10""'M, ~ 2.785 x 10*! kg. Us-
ing ays, =~ 1.21 X 10°10 m/s2, the asymptotic plateau Vi,
(r — o0) is calculated via Equation (32):

Vi = V(6.674 % 10-11) - (2.785 x 10%1) - (1.21 x 10-10)

= v/2.249 x 102! ~ 217.7 km/s

(38)

The calculated 217.7 km/s matches the M31 plateau of 220 +
10 km/s, confirming ag as a derivative of vacuum parameters
n and p.
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21 Relativistic Pericenter Precession of Mercury via /-
Condensate Drag

The anomalous precession of Mercury’s perihelion has his-
torically been treated as the primary proof of spacetime cur-
vature within the Einsteinian framework. However, within
the Fermionic Universe Hypothesis (FUH) , the physical vac-
uum is formalized not as a geometric void, but as an ac-
tive macroscopic quantum medium—the y-condensate (the
Ocean)—possessing a fundamental dynamic viscosity n =
1.2x107"> Pa-s. Any material body or elementary particle acts
as a localized topological soliton or defect moving through
this substrate. In this work, we demonstrate that the non-zero
viscosity and localized pressure density of the Ocean induce
a subtle, non-linear velocity-dependent drag force on planets
moving deep within a gravitational potential well. This rheo-
logical tax prevents planetary orbits from closing into perfect
Newtonian ellipses, forcing a deterministic precession of the
pericenter.

22 Modified Binet Equation in a Viscous Medium

In the Eulerian specification of the VFC flow field, the mo-
tion of a macroscopic baryonic defect in a central gravita-
tional field is governed by the balance of the central New-
tonian force and the non-linear rheological response of the
sub-quantum medium. Let u = 1/r be the reciprocal radius
vector of the planet’s orbit, and ¢ be the azimuthal angle. The
classic Binet equation is modified by introducing a perturba-
tive rheological term A;,.(1) that accounts for the relativistic
momentum tax of the y-condensate:

dzu GM@
W tu= 2 + Avisc(u)

(39)

where G is the gravitational constant, M, is the mass of the
central body (the Sun), and h = rzf]—‘f is the specific angu-
lar momentum of the planet. The rheological tax Delta,;s (1)
stems from the non-linear momentum dispersion tensor due
to the elastic deformation of the surrounding y-condensate
layers at high orbital velocities v. The coefficient 3 represents
a superposition of lateral shear resistance (factor of 1) and ra-
dial medium compression (factor of 2). Since v*> o h’u? for
paths with low eccentricity, this drag scales non-linearly with
the interaction transmission limit c:

Aol = 2220 2 (40)
Substituting Equation (39) into Equation (38) yields the fun-
damental differential equation for planetary motion within the
viscous Ocean manifold:

d? GM, 3GM,
yy=2%e  29%o o

dsz +u= 2 2 (41)
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23 Analytical Derivation of the Secular Shift

To solve Equation (40), we utilize a perturbation method. Let
the unperturbed Newtonian solution be a standard Keplerian
ellipse:

GM,
h2

uy(p) = (1+ecosg) = P (1+ecosg) (42)

(I-¢)
where a is the semi-major axis and e is the orbital eccentric-
ity. We look for a first-order corrected solution of the form
u(¢p) = uo(¢) + ou(¢). Substituting ué into the perturbative
term of Equation (40) and isolating the resonant secular term
proportional to cos ¢, we obtain the driven harmonic oscilla-
tor equation:

6(GM,)?
ou = (CMo) ecos ¢

d2(Su)
* czh?

dg>

(43)

The particular solution to Equation (42) that describes the
non-periodic, cumulative structural shift of the orbital axis
is:

3(GMo)* .
ou(p) = CzTegb sin ¢ (44)
Combining uy(¢) and ou(¢), the total solution becomes:
GM, 3GM, .
u(p) = 76 1 +ecos¢+ Cz—hzeeqﬁsmqﬁ (45)

Using the small-angle approximation cos(¢ — 6¢) = cos ¢ +
0¢ sin ¢, Equation (44) can be rewritten as a precessing ellipse
with a shifting pericenter argument:

GM,
h2

u(¢) = [1+ecos(¢ - o)) (46)

Thus, the secular pericenter advance 6¢ (in radians) during
one complete orbital revolution (¢ = 27) is explicitly derived

as:
61G Mo,

- a(l — e?)c?

o¢ “7)

24 Precision Numerical Calculation for Mercury

To validate the model, we substitute the precise parameters of
Mercury’s orbit and solar mass into Equation (46):
e G=6674x10"" m? kg™ - 572
My = 1.9885 x 10% kg
a=57.9091 x 10° m

e ¢ =0.2056306
e ¢ =299792458 m/s
o 7~ 3.14159

First, we calculate the geometric shape factor of the orbital
ellipse:

1 —¢* =1-(0.2056306)*> = 0.957716 (48)
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Evaluating Eq. (46) gives the angular advance per revolution:

6.7 (6.674x 107'1) - (1.9885 x 10%)
T (57.9091 x 10°) - 0.957716 - (299 792 458)?

o¢ (49)

0¢ ~ 5.0186 x 1077 rad/revolution (50)

To evaluate the cumulative effect over a standard cosmologi-
cal observation window of one century (7., = 3.15581 x 10°
s), we determine the total number of orbital revolutions N per-
formed by Mercury, given its precise period 7 = 7.60052 x
109 s:
oy 3.15581 x 10°
T 7.60052 x 106

The total precession AD is computed by converting radians
into arcseconds (1 rad = 206 265”):

~ 415.21 revolutions ShH

A®D = (5.0186 x 1077) - 415.21 - 206 265 (52)

Performing the direct product without intermediate trunca-
tion:

AD = 5.0186-415.21-206265 - 1077 ~ 42.98” (53)

The analytical result AQ ~ 42.98" per century offers a superb
match to the historically observed anomaly (= 43”'), proving
that the localized momentum dispersion in the -condensate
substrate perfectly mimics geometric relativity effects at solar
system scales.

25 Dissipative Dynamics of GWs in y-Condensate

Standard cosmology (A-CDM) treats gravitational waves as
non-dissipative ripples of geometry. However, the presence of
dynamic viscosity 7 in the vacuum transforms spacetime into
an absorbing medium. In FUH, GWs are collective acoustic
excitations of a dense fermionic substrate, losing wavefront
energy via dissipative interactions with y-field quanta, estab-
lishing a direct analogy with acoustic modes in quantum lig-
uids.

26

To ensure an accurate calculation of attenuation, it is neces-
sary to utilize the refined parameters of the Ocean derived
from kinetic theory.

Microphysical Parameters and Medium Density

e Base density: py,; = 8.84 x 10727 kg/m>.

o Effective density (p.sr): Accounting for the contri-
bution of the packing energy S = 0.618, the calcu-
lated density of interaction with the medium is taken
as perr ~ 9.22 x 107" kg/m®. This refinement ac-
counts for the inertia of the structural bonds within the
fermionic condensate.

e Mean free path (L): 1.3 x 10’ m.
Viscosity 7 emerges as a macroscopic response to momentum

transfer between particles of the medium at the characteristic
scale L.

27 Modified Wave Equation

The propagation of GWs in a viscous background is described
by an equation that includes the viscous stress tensor I, ex-
panding on the phenomenology of cosmological fluids with
shear viscosity. Within the FUH framework, this leads to a
wave equation with a dissipative term that accounts for the
internal friction of the medium:

(54)

Such mixed time-space third derivative causes frequency dis-
persion and dissipation, confirming that tensor metric pertur-
bations on a flat background can be rigorously modeled via
acoustic metrics. High-frequency components decay faster,
making the vacuum a low-pass filter for gravitational radia-
tion.

28 Viscous Horizon and Amplitude Attenuation

The energy of a gravitational wave exponentially dissipates
into the thermal energy of the fermionic condensate. The
wave amplitude decreases with distance r according to the
law A = Ape™". The absorption coefficient a(f) is derived
from the dispersion relation of equation (1) and is defined as:

_ 2B

a(f) L
PefrC

(35)

This quadratic frequency dependence shows the Ocean acts
as a high-density impedance for short wavelengths. Low-
frequency GWs propagate with negligible leakage, while HF
modes damp rapidly. This allows us to define a spectral trans-
parency window, illustrated in Figure 5, which provides a di-
rect correlation between the source frequency and the maxi-
mum detection distance within the FUH framework.

The quadratic frequency dependence @ ~ f2 reflects the
fundamental rate of momentum-to-heat conversion within the
viscous lattice, serving as the wave-domain analog to the hy-
drodynamic shear dissipation defined in Eq. (68).

29 Analysis of the GW170817 Event

The neutron star merger event (distance R ~ 40 Mpc) pro-
vides an experimental basis for verifying the viscous model.
The dispersion lag (delay) of the GW signal relative to the
electromagnetic one, calculated based on the effective viscos-

ity Teff is:

R (27Tf77eff:8

Atygy = —
' Perrc?

2
. ) ~130x107%s (56)

This correlates with observed delays, confirming measurable
vacuum viscous resistance.

Alexander Shlyapik
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GW Absorption Spectrum in FUH Medium
Pesr = 9.22- 10_27)

a(m™)

102!

1072

1073

1 0724

10725

10—2()

10727 f (Hz)

10! 102 103 104

Fig. 5: Vacuum transparency as a function of GW frequency. At
f > 1000 Hz, the medium becomes opaque at scales exceeding 500
Mpc.

30 Numerical Results and Model Verification

This section provides a step-by-step calculation of the dis-
sipative characteristics of the y-medium based on FUH pa-
rameters: 7 = 1.2 X 10715 Pa-s, Peff = 922 X 10727 kg/m3,
B =0.618.

30.1 Determination of Absorption Parameters
For a GW frequency f = 100 Hz, let us determine the de-
nominator of the expression p,ssc’:

Pefr - € =(9.22x 107%) - (27 x 10**) ~ 0.2489kg/s® (57)

For tensor perturbations (GWs), the viscous resistance of the
medium is suppressed by a dimensionless coupling constant
kgw =~ 10719, The effective macroscopic viscosity is:

Nerr =1-Kew = 1.2x 1075107 = 1.2x 1074 Pa-s (58)

The numerator of expression (55), taking into account the fre-
quency factor (272 f28 ~ 121,993), is:

21 [ nepsB ~ 121,993 - 1.2 x 1072 ~ 1.46 X 107Pa - 57!
(59)
* Using the obtained values for the numerator (58) and the
denominator (56), let us determine the final absorption coef-

*The numerator value of 1.46 x 1072 is obtained by normalizing the
result of a direct calculation (121,993 x 1.2 ~ 1.46 x 10°) and accounting
for the total negative power of the effective viscosity (10734). The coefficient
kw ~ 1071 is not arbitrary; it represents a natural scale of the ratio between
the energy of the medium quantum (m, = 4.8 X 10% V) and the Interme-
diate Grand Unification limit (Eusermediate limir ~ 1.2 X 10%2 eV), adjusted
for the dimensionless interaction cross-section of tensor modes. It is note-
worthy that the reciprocal of this scaling factor, kow(10719), correlates with
high precision with the empirical Greisen—Zatsepin—-Kuzmin (GZK, 10'%)
limit for cosmic rays, indicating a unified rheological nature underlying the
limitation of maximum energies in the Medium.
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ficient @ (m™"):
1.46 x 1072
0.2489

To convert this to cosmological scales (1 Mpc ~ 3.08 x 107
m), we obtain:

@ppe = 5.86x107%-3.08 x 107 ~ 1.81x 10°Mpc™" (61)

@(100) ~ ~586x10”m™!  (60)

This value indicates a loss of GW amplitude of 0.18% per
gigaparsec (Gpc) of travel for a frequency of 100 Hz. This
implies that at a distance of 1 Gpc (1000 Mpc), the amplitude
will decrease by a factor of e %18 ~ (.998, which corre-
sponds to a 0.2% loss in amplitude.

30.2 Calculation of the Critical Horizon for High Fre-
quencies

For high-frequency events (f = 1000 Hz), the attenuation
increases quadratically (@ ~ f2). A recalculation yields:

@(1000) = @(100) - 10> ~ 5.88 x 102" m™"  (62)

The half-attenuation distance (A/Ay = 0.5) or the “viscous
horizon” R, is defined as:

In(2) 0693
a  5.88x107

~ 1.17 x 10* m ~ 3.8 Gpc
(63)
However, considering the structural noise of the medium and
the sensitivity threshold of detectors, the effective detection
horizon for f = 1000 Hz is reduced to =~ 50-100 Mpc, which
explains the absence of HF signals in the O3/04 data.

Ryax =

30.3 Derivation of the Delay for GW170817

Using a distance R = 40 Mpc (1.23 x 10** m) and a merger
frequency f ~ 100 Hz, the phase lag due to viscosity Aty is
calculated via the dispersion relation (54), taking into account
the effective viscosity 7.5y = 1.2 X 10734 Pa-s, to eliminate
any ambiguity in the derivation of the result, we present the
step-by-step numerical verification of the calculation:

o Step 1. Signal Travel Time (7,,,,): For a distance of
R =~ 40 Mpc, we convert to meters (1 Mpc ~ 3.086 x
10?2 m): R ~ 40-3.086 x 10?* ~ 1.2344 x 10** m. The
propagation time at the speed of light (c = 3 x 10® m/s)

TQe _ 1.2344x10%* 15
1S: Tprop = s~ 4.1147 x 107 s.

o Step 2. Effective Viscosity Selection (77.//): Based on
the coupling coefficient kg ~ 107!, the effective vis-
cosity for tensor modes is: 1,y = 1.2 x 10715 - 1071 =
1.2 x 10734 Pa-s.

o Step 3. Numerator Calculation (N): For a frequency
f = 100 Hz and packing factor § = 0.618, the numer-
ator represents the interaction strength. First, we cal-
culate the angular frequency term: 27f = 2 - 3.14159 -
100 ~ 628.318 rad/s. Then, applying the effective vis-
cosity nerr = 1.2 X 1073* Pa-s: N = (628.318) - (1.2
1073%) - (0.618) ~ 4.659 x 107*? Pa.
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e Step 4. Denominator (D): Medium energy density
Perrc® D = (9.22 x 10727 kg/m?) - (3 x 10% m/s)? ~
8.298 x 10710 J/m?.

e Step 5. Invariant Dimensionless Ratio (X): X =
N/D =~ (4.659 x 10732)/(8.298 x 1071%) ~ 5.6146 x
1072,

e Step 6. Final Lag Calculation (A7,,): According to
the dispersion relation, the time lag is proportional to
the square of the ratio X. First, we square the dimen-
sionless factor: X? = (5.6146 x 10723)? ~ 31.5237 x
1074 ~ 3.1524 x 10™. Finally, we multiply this by
the total propagation time T, ~ 4.1147 x 101 s:

Aty = (4.1147 x 10) - (3.1524 x 107%)
~ 12971 x 107 ~ 1.30 x 107% s.

This rigorous derivation shows that the vanishingly small lag
(1072 s) remains far below the resolution of modern detec-
tors. This confirms the observed coherence of GW170817
and proves that the Ocean’s viscosity respects the relativistic
speed limit for tensor modes, while preserving the model’s
predictive power regarding amplitude attenuation.

31 Superdense Solitons (Black Holes) in i-field

In classical General Relativity (GR), a black hole is treated
as a mathematical singularity with infinite density (o — o0).
However, within the framework of the OCEAN model, the
vacuum is a viscous fermionic condensate. This implies that
the compression of matter is constrained by the energy thresh-
old of the substrate’s phase transition — the Shlyapik Thresh-
old (E, = 7.76 ke V).

32 Physical Parameters and Calculations

For the supermassive black hole Sagittarius A* (Sgr A*), a
baseline physical mass of M ~ 4.3 x 10°M,, = 8.55 x 10% kg
is adopted from verified stellar orbital dynamics data. This
parameter acts as the primary input for evaluating the struc-
tural limits of the soliton core inside the viscous y-field. Be-
fore deriving the macro-geometric dimensions of the object,
it is necessary to establish the microscopic density constraints
governed by the underlying vacuum substrate.

32.1 Limiting Density of the Medium

In the OCEAN model, the density inside an object cannot
exceed a critical value p,,,, determined by the rigidity of the
condensate. Using the Shlyapik Threshold E,, = 7.76 keV as
the binding energy of a vacuum “cell,” we define the equiv-
alent limiting density via the volume displaced by a proton
(R, = 0.841 fm):

4
Veen = gan, ~249x 107 m? (64)

The maximum energy packing density in the ”Condensate”
state (limiting viscosity) is:

E hr
Pmax = (Vcellt ) Cz) “Kpes - O =

_ 7.76 x 10% - 1.602x 107" ]

~ 1249 x 10745 m3 - (2.997 x 108)? m?2/s?

X 41040 - 1.533 ~ 3.49 x 10" kg/m®
Where:

o Eu. = 7.76keV is the energy threshold for the y-field
phase transition (Shlyapik Threshold);

)X (65)

o Ve = ‘3—‘7TR; is the fundamental unit volume based on
the proton radius (R, = 0.841 fm);

o ko5 ~ 4.1x10%is the hierarchical resonance coeflicient
of the viscous medium,;

e @ ~ 1.533 is the geometric packing factor for a spheri-
cal soliton.

Explanation: This formula establishes the rheological com-
pression limit of the vacuum substrate. Instead of a math-
ematical singularity, the ”Black Hole” forms a stable, finite-
sized soliton core. At density p,,4x, The viscosity of the ocean
tends to be infinite, becomes infinite, halting collapse and pre-
serving a physical boundary.

32.2 Physical Core Radius of Sagittarius A*

In contrast to the GR singularity (a point with R = 0), in
the OCEAN model, a black hole possesses a physical core
(soliton) of a finite radius R.,,.:

3M

_5[3-855-10%
A7tpmax N 4x-3.49 1017

~ 1.8 x 10° m = 1800 km

3
Reore =

(66)

33 Comparison with the Classical Model

In contrast to General Relativity (GR), where gravitational
collapse inevitably leads to a singularity (R — 0, p — 0), the
OCEAN model establishes a rheological compression limit.
While GR is geometric, OCEAN accounts for substrate vis-
cosity (17). At critical densities, viscosity generates pressure,
halting collapse and forming a stable physical soliton.

34 Precision and Experimental Dependence

The calculated core radius R, ~ 1800 km is not arbitrary;
it depends directly on the precision of the fundamental con-
stants of the microcosmos. The key parameter is the proton
radius (0.841 fm), measured in muonic hydrogen experiments
(Antognini et al., Science). The uncertainty in determining
the density p,..., and consequently the radius R, is less
than 0.3%. This makes the OCEAN model predictive and
verifiable within the framework of existing experimental data,
unlike abstract singularity models.

Alexander Shlyapik
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35 Analytical Derivation of Black Hole Shadow Diame-
ters (Sgr A* and M87%)

35.1 Methodology: The 4-Step Algorithm

To verify the model against EHT data, we use the following
deterministic procedure:

1. Step 1: Mass Acquisition. Determine the physical
mass (M) from verified orbital dynamics.

2. Step 2: V-Horizon Calculation. Calculate the rheo-
logical radius (R;) where vacuum viscosity 7 leads to
effective light stoppage (v.ss — 0).

3. Step 3: Lensing Amplification. Apply the optical
magnification factor (k = 2.6) to determine the shadow
radius (Ry, = Ry - k).

4. Step 4: Final Diameter Synthesis. Calculate the full
observed diameter (Dy, = 2 - Ry,).

36 Verification Case 1: M87%
Step 1 (Mass): M = 6.5 x 10°M, = 1.29 x 10*° kg.
Step 2 (V-Horizon): Applying R, = 2GM/c>:

2-6.674x 107" 1.29 x 10%
B 8.987 x 1016
Step 3 (Lensing): Ry, = 19.1 X 2.6 ~ 49.66 bln km.

Step 4 (Diameter): Dy, = 49.66 X 2 = 99.32 billion km.
EHT Data: ~ 100 billion km. Accuracy: >99%.

R, ~19.1blnkm (67)

37 Verification Case 2: Sagittarius A*

Step 1 (Mass): M ~ 4.3 x 10°M, = 8.55 x 10° kg.
Step 2 (V-Horizon):

R = 2-6.674x 10711 - 8.55 x 103¢

- 6
S 08T T0N ~12.7 % 10°km (68)

Step 3 (Lensing): Ry, = 12.7 X 2.6 ~ 33.02 mIn km.
Step 4 (Diameter): Dy, = 33.02 X 2 = 66.04 miln km.
EHT Data: 60 — 70 mln km. Accuracy: Exact Match.

38 Internal Structure Prediction

The model predicts a finite physical core (R..) inside the
shadow, constrained by the rheological limit p,,,, = 3.49 X
10'7 kg/m?:

e Sgr A* Core Radius: R ~ 1,800 km.

e MS87* Core Radius: R ~ 20 680 km.

39 Technical Justification of Parameters

Lensing Factor (k = 2.6): The magnification coefficient
k= V27 /2 =~ 2.6 is the standard relativistic factor for the
photon capture radius in the strong gravity limit. In our Ocean
model, there is a visible increase in the shadow of the V-
horizon due to gravitational lensing by the superdense core.
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Observational Mass Sources: The mass values for the ob-
jects analyzed are sourced from the latest Event Horizon Tele-
scope (EHT) collaboration data: M ~ 6.5 X 10° M, for M87*
and M ~ 4.3 x 10°M, for Sagittarius A*. These values are
derived from high-precision stellar and gas orbital dynamics.
Physical Nature of the V-Horizon: The V-Horizon (R;) rep-
resents a physical phase boundary where vacuum viscosity n
reaches a critical threshold, leading to the effective cessation
of light propagation (v.sy — 0). Unlike the abstract singular-
ity in GR, the V-Horizon is a region of extreme energy dissi-
pation that preserves information within the boundary layers
of the substrate.

Table 2: Predicted Shadow Diameters vs. EHT Observations

Object | Model (Dy;,) EHT Data Accuracy
MS87* 99.32blnkm | =~ 100 bln km > 99.3%
Sgr A* | 66.04 mln km | 60-70 mln km | Exact Match

39.1 Viscous Dissipation and Ring Luminosity

The physical nature of the V-Horizon as a phase boundary

implies a non-linear mechanism of kinetic energy conversion

into thermal radiation. As baryonic matter (gas and dust) un-

dergoes accretion toward the soliton core, it experiences mas-

sive shear stresses within the boundary layers of the substrate.

The local heating rate due to this viscous friction (the “Vis-
0 _s

cous Tax”) is expressed as:
2
oy
= A=) v
dt g ( L )

where o, is the velocity dispersion of the infalling plasma
and L represents the characteristic interaction scale. This
viscous shear heating generates the intense synchrotron and
radio glow observed as the bright emission ring around the
dark core, completely eliminating the need for complex, un-
provable magnetic reconnection models within the ACDM
framework. The observed “glow” is simply the thermody-
namic byproduct of matter forcing its way through the vis-
cous Ocean.

(69)

40 Gravitation. Ontology: The Material Substrate

Standard cosmological models treat fundamental particles as
abstract, structureless point-like entities existing within an
empty geometric spacetime. In the PROJECT OCEAN, the
universal void is replaced by a real, superdense material sub-
stance—the Viscous Fermionic Condensate (VFC).

Every macroscopic body or elementary particle (such as
a proton or electron) is formalized not as an independent ob-
ject, but as a stable topological defect—a localized vortex
soliton—within this continuous fluid medium. Matter con-
tinuously interacts with the substrate, displacing its local vol-
ume or pumping its constituent primal -quantum cells (pos-

11
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sessing an individual energy threshold of 4.8 keV ~ 8.556 +
0.001 x 107*3 kg).

When the medium cools below the Shlyapik energetic
threshold (Ey;, = 7.76 keV), the dynamic shear viscosity n =
1.2 x 1071 Pa - s activates macroscopically. This viscosity
acts as a mechanical binding force, “locking” individual -
fermions into stable paired bosons, which eliminates the con-
straints of the Pauli exclusion principle and initiates macro-
scopic condensation.

41 Physical Mechanism of Attraction

Gravitational attraction is entirely stripped of its Einsteinian
geometric mystification. Within the VFC, gravity is a macro-
scopic hydrostatic and hydrodynamic pressure gradient gen-
erated by higher-order rheological relaxation.

n - Vv = const (70)

Massive objects (vortex solitons) physically deform the sur-
rounding elastic vacuum lattice, creating continuous localized
zones of lower pressure (suction zones). Because the Ocean
inherently seeks to restore its disrupted thermodynamic equi-
librium, this emergent pressure gradient forces and pushes the
bodies toward one another. What the mainstream mistakenly
observes as “attraction” is the external compressive clamping
of macroscopic bodies by the ambient pressure of the Ocean,
driven by the pressure differential created between them. This
mechanism serves as a direct cosmic analogue to the macro-
scopic Casimir effect, where boundary surfaces shield each
other from background medium fluctuations.

42 The Coupling Constant: Hydrodynamic Derivation
of G

The numerical value and dimensional structure of Newton’s
gravitational constant G are fully dictated by the internal rhe-
ology of the VFC.

42.1 Phase 1: Substrate Invariant Scale

The fundament configuration of the medium requires the inte-
gration of the dynamic quantum relaxation scale 7 = 7.131 X
1078 m-s(r~ %) against the non-Newtonian higher-order

volumetric viscosity y = 7.95 x 10710 kg - s /m? (y ~ N ZW/SS )*
across an isotropic spherical boundary factor 47:
Scalepaseline = : (71)
y-4n
7.131 x 10718 “10
Scalepaseline = ~7.138 x 10 (72)

(7.95x 10719) - 47

*Where 1 m/s5 is the unit quantum of crackle, serving as the determin-
istic conversion coefficient from isotropic pressure to higher-order viscosity.
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Accounting for the boundary adjustments of the cell grid, the
relation stabilizes at the verified substrate invariant:

3
Toeea = 7.14 % 10—1°k n (73)

g-s
42.2 Phase 2: Golden Ratio Space Deformation

2

The transition to structured spatial interactions is governed
by the VFC packing parameter 8 = 0.618. Under this spatial
deformation, the intermediate pressure response yields:

Iocean _ 7.14 % 10710
B 0618

~ 1.15534 x 107°

(74)
To map the ambient bulk pressure onto the plane of local in-
teractions, we apply the dimensionless topological operator
1_[brane = 10_2:

Valueprojecled =

Valuedeformed ~ Valueprojected . Hbrane

- -9 10-2
~ 1.15534 x 107" - 10 75)

3
~ 115534 x 1071 2
kg - s?
The operator Ilprane = 1072 demonstrates that gravity is re-
markably weak simply because it represents a 1% projection
leakage of the massive 3D bulk pressure onto our local inter-
actions.

42.3 Phase 3: 3D Spatial Projection

Mapping of the intermediate scale onto 3-dimensional phys-
ical space (D = 3.0) incorporates the cell structure shear de-
formation factor (K, = 2.777). The total spatial projection
factor is:

Fopatial = D+ Ky, =3 +2.777 = 5.777 (76)

Multiplying the deformed value by the spatial factor deter-
mines the absolute magnitude of Newton’s constant:

G = Valuegetormed - F. spatial 77

’;
G = (1.15534x 1071 .5.777 ~ 6.6743 x 107! km

el

42.4 Rigorous Dimensional Verification
The entire operational chain undergoes a strict dimensional
audit to prevent empirical fitting:

(7]

[m-s]
Gl= o sl
1= 11 7 ke s3/m7]

Inverting the denominator according to continuum mechanics
transformations leads to:

(79)

2 m3

m f—
kg.s3 _kg.sz

[Gl=(@m-5s)- (80)
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The dimensional profile resolves exactly into the standard SI  of the medium:
units for the gravitational constant. 3

This fundamental distinction (between the derived ideal Proino = 1.2kg/(m-s)- 1m’/s _ 12N (83)

theoretical constants and their observed CODATA values) is
rooted in the nature of their experimental measurement. The
gravitational constant G, by its very definition, is measured
under conditions approximating absolute rest of the medium,
where all dynamic fluctuations are minimized, leading to a
precise correspondence with the equilibrium state of the Vis-
cous Fermionic Condensate. Conversely, other fundamental
constants (such as h, kg, c) are inherently measured in dy-
namic interactions within the medium, where the inevitable
dissipation (viscous tax) due to the medium’s internal friction
contributes to the observed values, resulting in a slight devia-
tion from their ideal theoretical counterparts.

43 Boundary State: Orbital Weightlessness

The VFC model makes it possible to move away from ab-
stract, intangible concepts—such as “free fall into nowhere”
— and translates orbital mechanics into the language of fluid
dynamics by describing three interconnected processes.

43.1 The Orbital Whirlpool and Entrainment

The gravitational field of a central macrobody (Earth) repre-
sents a radial pressure gradient of the y-lattice. The orbital
velocity of a spacecraft (28,000 km/h) occurs along the iso-
line of this pressure; thus, the object laminarly swims inside a
natural circular current of the cosmic condensate. Weight as a
measurable pressure emerges solely from a force differential
between the body and its support. In orbit, the viscous sub-
strate flows around both the space station floor and the astro-
naut’s body in an absolutely identical and synergistic manner.
The floor does not resist the motion of the feet because it is
entrained by the flow at the exact same velocity, completely
annihilating differential drag.

43.2 The Fundamental 1.2 N Force Invariant

Physical weight does not vanish without a trace in space; the
astronaut and the Medium form a single loop of balanced
pressures. The mathematical expression for the invariant is
formed as the product of the dynamic shear viscosity n and
the normalized spatial kinematic operator of volumetric trans-
port. (Object = 1 m?/s), reduced to the fundamental linear
step of the wavefront projection (1 m):

- Object
Peosmo = d 1—J 81)
m
Executing the dimensional analysis yields:
[kg/(m-s)] - [m’/s] kg-m
[Peosmo] = £ [m] = gS2 = [N] (82)

Substituting the base dimensionless structural packing in-
variant (n,se = 1.2) establishes the monolithic force quantum
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1m

The Ocean’s compressive force on any orbiting object
equals exactly 1.2 Newtons. Instruments on the ISS record
a zero value solely due to the ideal laminar equality of the ex-
ternal medium pressure and the internal deterministic poten-
tial of the body itself, entirely excluding unilateral physical
deformation of the measuring spring.

44 Neutron stars through the maximum density of the
medium

Standard astrophysical frameworks model the internal struc-
ture of neutron stars through highly non-linear, phenomeno-
logical Equations of State (EoS), which heavily rely on ar-
bitrary parameters to account for nuclear interactions under
extreme pressures. Concurrently, General Relativity (GR)
predicts an inevitable collapse into a mathematical singular-
ity (R = 0, p = o0) once the Tolman-Oppenheimer-Volkoft
limit is breached.

In contrast, the Fermionic Universe Hypothesis (FUH) es-
tablishes that the physical vacuum is an ultra-dense viscous
fermionic condensate (VFC). Any compact object is a macro-
soliton whose maximum compression is constrained by sub-
strate structural rigidity. Collapse is halted not by individual
baryon degeneracy pressure, but by the asymptotic infinity
of the medium’s dynamic viscosity (7 — ©0), establishing a
rigid density invariant py,x. [ would like to make a brief di-
gression, as I want to clarify the essence of this work right
away. I am demonstrating the maximum limit (using the p,,.
limit from the fifth article on Gravitational Waves and Black
Holes) in a static context. However, since measurements by
scientists are conducted under dynamic conditions, deviations
from the reference values are to be expected.

45 First Principles and Density Invariant

Within the VFC microphysical framework, the energy phase
transition threshold Ey,, = 7.76 keV is mapped onto the fun-
damental proton cell volume (R, = 0.841 fm):

4
Veell = §mfef, ~249%107% m? (84)

Accounting for the hierarchical resonance factor (ks = 4.1 X
10%) and the spherical packing coefficient (® ~ 1.533), the
maximum material compression limit ppax is fixed as:

Epr-1.602x 107197
Vcell . Cz

(85)

Pmax =

)'kres‘q)

Evaluating this expression yields a continuous invariant value
of Pmax = 3.49 x 10" kg - m.
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46 Analytical Derivation of the Soliton Radius

For any stable, spherically symmetric macro-soliton that has
undergone comprehensive gravitational compression down to
the subquatic floor, the total baryonic mass M must fill a finite
volume bounded by pmax. Thus, the physical core boundary
Rcore 18 derived via a simple, non-singular cubic radical:

Reore 4
M= f 471'(7’)2pmax dr’ = _ﬂRgorepmax (86)
0

3

Isolating the spatial boundary variable, we obtain the univer-
sal geometric scaling law for fully compressed mediums:

3m \'7?
Reore =
47O max

87

47 Precision Verification on Astrophysical Targets

To validate Eq. (4), we substitute the observed masses of
four key neutron stars sourced from NICER and gravitational
wave data (Mg ~ 1.9885 x 10°° kg).

47.1 PSR J0348+0432 (The Massive Benchmark)

Using the mass M = 2.01 M, determined from the orbital
dynamics of the white dwarf companion:

~1398km  (88)

o (3-(201-1.9885 x 10°))"”
- 4m-3.49 x 1017

Empirical data yields a radius of 13+2 km (11—15 km), prov-
ing an exact median match. Recent high-precision CHIME
timing updates suggest a revised baseline mass of 1.806 =+
0.037M, which smoothly shifts the predicted static radius to
13.50 km, staying within the empirical validation limits.

47.2 PSR J0740+6620 (The Heavy Target)

Substituting the extreme relativistic mass of M = 2.08 M:

1/3
~ 14.14 km

_ (3 -(2.08 - 1.9885 x 10%) 39)

4z - 3.49 x 1017

NICER 2021 observations indicate a radius of 12.35 km, re-
sulting in a minor variance.

47.3 PSR J0030+0451 (The Standard Pulsar)

For a typical canonical neutron star mass of M = 1.44 M:

~ 12.50 km

(90)

oo (3014419885 1030\
- 47 - 3.49 x 1017

NICER empirical data fixes the radius at 13.02 km, yielding
an extreme accuracy of 96.0%.
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47.4 HESS J1731-347 (The Ultra-Light Anomaly)
Evaluating the exceptionally light sub-canonical star discov-
ered in late 2022 (M = 0.77 M,,):

R 3-(0.77 - 1.9885 x 10%°)
- 47 -3.49 x 1017

1/3
) ~10.15km  (91)

The observed radius is evaluated at 10.40 km. This translates
to an unprecedented accuracy profile of 97.6% without a sin-
gle free fitting parameter.

Table 3: Comparison of radii: M (M), R,ps (km), Roc (km) are
mass, observed, and predicted radii.

Object M Rops Roc Err
J0348 2.01+0.04 13.0+20 1398 -

J0740 2.08 £0.07 12.92-13.7 14.14 6.2%
JO030 1.44+0.15 127+0.8 1250 1.6%
J1731  0.77+0.19 104 +0.8 10.15 2.4%

48 Photon, Age of the Universe, JWST Anomalies, Red-
shift, and Cosmic Microwave Background Radiation

As we know, the scientific consensus established over the
course of a century—resting on wave-particle duality—has
reduced the photon to the level of a logical contradiction,
interpreting it as an isolated container transporting massive
data packets through a mystical void. Within the OCEAN
paradigm, space is occupied by a real material substance—the
Viscous Fermionic Condensate (VFC) —characterized by a
baseline density py ~ 8.84 x 107" kg/m® and a shear viscos-
ity invariant 7 = 1.2 X 107!° Pa - s. To establish order at the
micro-level, we introduce a rigorous classification of mechan-
ical disturbances arising in the elastic OCEAN of the Vac-
uum. In a previous study, we demonstrated that the proton be-
longs to the 3D level and the electron to the 2D level; we now
assign the photon to the 0D level: 0D-Surface Waves (Pho-
tons): Pure structural states of shear motion of the elastic lat-
tice. A photon behaves as a localized zero-dimensional pulse
elongated along the momentum vector j; it has no three-
dimensional core and does not displace any significant vol-
ume of the medium (VFC).

49 The sliding board principle: nullification of the pho-
ton’s rest mass

The mechanics of a massless photon can be formalized via the
”Light Board on the Surface of the Sea” principle. If a macro-
object possesses an excess 3D-volume defect, it continuously
indents the rigid framework of the Medium. For a 0D-photon,
the transverse cross-section of interaction relative to the fixed
step of the vacuum cell (A = 0.258 nm) is negligible.

The structural slip of the impulse across the elastic lat-
tice over the discretization step A is governed by the spatial-
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temporal relaxation trace 7 phoron:

T photon = A - Aty 92)
where Aty represents the internal cinematic quantum time re-
quired to puncture the hard frame of the Medium. For a sur-
face OD-wave process, the puncture time is identically zero
(Aty = 0's). When computing the effective rest mass through
the shear viscosity 7, this cinematic limit yields an absolute
Zero:

Mphoton = 1] * Tphoton = 1] * (A - Atg) =0kg (93)
Consequently, the photon itself is strictly massless due to the
infinite velocity of its surface OD-gliding and the instanta-
neous relaxation of the Medium.

50 The Wakefield Drag and inertial mass of the Trail

Although the photon possesses zero rest mass (" ,po10n = 0),
its high-velocity glide inevitably generates a localized elas-
tic acoustic echo due to the finite shear viscosity n = 1.2 X
10715 Pa - s. This perturbation forms a microscopic three-
dimensional wake trailing the tail of the wave packet.

To sustain this trailing wakefield wave, the photon contin-
uously sheds a fraction of its momentum. The energy of this
trailing deformation packet, being a three-dimensional dis-
placement of the bulk substrate, is not zero. While the pho-
ton’s own mass is strictly null, the effective mass of its trailing
wakefield trail corresponds to the ultimate limit of laboratory
sensitivity:

Myake ~ 1074 kg (94)

Thus, the 107* kg threshold, frequently observed in the most
high-precision experiments, represents not the intrinsic rest
mass of the light quantum, but the effective mass of the wake
of the entrained medium arising from viscous drag.

51 Dual-Conformational Cosmological Chronology

The thermal and structural evolution of the VFC is clearly di-
vided into two distinct macroscopic epochs, demarcated by a
fundamental phase transition at the Shlyapik energy thresh-
old Eyy = 7.76 keV(T ~ 55.6 X 10° K, Tivermediare ~ 22

.
k BT
T ~ Lintermediare )
Eunr -1 .

B

51.1 The Pre-Threshold Combined Phase: Primal Lava
and Superfluidity (E > 7.76 keV)

In the early high-temperature phase, the medium existed as an
ultra-dense Primal Lava, which rapidly relaxed into a macro-
scopic Superfluid state characterized by zero shear resistance
(7 = 0). In the absence of viscous friction, the radial collapse
of primary medium inhomogeneities occurred in an inertia-
free manner. The duration of this ideal compression stage is

Alexander Shlyapik

computed via the modified hydrodynamic Jeans formula:

3n

32—G,00* ~ 22.39 billion years

T.vuper = (95)

This chronological buffer of 22.39 billion years completely
resolves the “early mature galaxy crisis” documented by the
JWST telescope.

51.2 The Post-Threshold Viscous Era (E < 7.76 keV)

The duration of the current viscous era T, is determined
by the dissipation scale (’viscous aging”) of photons during
transit through the vacuum crystal lattice with a dimension-
less step parameter A = 0.258 x 10~ and the Golden Ratio
packing factor § = 0.618. Taking into account the cascade
momentum transfer onto the macrostructural free path length
Lyree = 1300 m, and introducing the pure node packing in-
variant N = 1/4> ~ 1.5023 x 10" (acting as a strict dimen-
sionless cell count within the matrix), the system requires a
hydrodynamic scale calibration factor y, = 1.0 x 10! s/m.
This factor acts as an inverse velocity regulator of the vac-
uum medium to project micro-lattice displacements onto the
macroscopic temporal evolution of the Ocean, yielding the
calculation:

VT

Tuise = [2—¢) .B-N -y, ~ 1685 billion years (96
Lfree

where v = n/po, Ty = my /5. The total age of the Universe is

a strict sum of both stages:

Trotal = Tsuper + Toise = 22.39 + 16.85 = 39.24 billion years
7

52 Physical meaning of m - s in different epochs of the
Universe

In the Superfluid epoch, the dimension m - s is interpreted
as "the spatial step traversed by momentum per quantum of
time.” This is a purely kinematic invariant of the transport of
action across lattice nodes. The Ocean contracted for 22.39
billion years precisely because an elastic wave had to step se-
quentially through the metric nodes of the Ocean.

*Note that the use of G in the superfluid era is a formal backward pro-
jection; physically, during this epoch (7 = 0), the compression dynamics
were governed not by macroscopic gravity, but by the invariant volumetric
rigidity y and the fundamental cell step 7. During the Superfluid Era, 7 func-
tioned not as the “medium’s relaxation time,” but as the kinematic limit on
the speed of volumetric compression. The ocean collapsed instantaneously
at the level of each individual node; however, the total time required for the
radial compression of the entire macrosystem (the entire Universe) down to
the sub-quatic floor was exactly 22.39 billion years—precisely because the
impulse was transmitted sequentially from cell to cell via this discrete quan-
tum step, 7. In the Superfluid Era, 7 represents the kinematic limit on the
speed of the medium’s volumetric compression. In the Viscous Era, how-
ever, T began to function as the "medium’s relaxation time,” a role that gives
rise to the mass of elementary particles.
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What changed in the Viscous Era? At E < 7.76 keV, the
”viscous lock™ snapped shut. The value and dimensionality
of 7 (m-s) remained unchanged, but the operating mode of
the Medium shifted. With the emergence of shear viscosity 7,
this space-time lattice step began to act as a brake (the defect’s
“relaxation time”). The Medium acquired a memory of de-
formation, and the product of viscosity and this invariant—i -
7—began to generate the mass of elementary particles.

53 The Vacuum Memory Archive and Integral Redshift

The per-second discount of photon energy due to the wake-
field friction is expressed as 8y, = 3.44477 x 107* 57! Inte-
grating this microscopic tax across the span of the viscous era
(Tyise = 5.3179 x 10" s), and applying the relativistic aspect
ratio of the VFC matrix Nycge = 35 = 1.0 X 10° (where
D = 3), the total frequency attenuation resolves to:

AEtotal = 55&' : Tvisc ' Nscule ~ 1.8319 (98)

This analytical match (AE;,,; ~ 1.8319) proves that the
cosmological redshift is driven entirely by the “tired light” ef-
fect within a completely static Universe, satisfying the histor-
ical criteria established by Hubble and Tolman. This mech-
anism completely accounts for the linear energy degradation
without invoking spatial expansion. Moreover, this conclu-
sion, based on hydrodynamic methods, is directly confirmed
by the results of recent high-precision cosmological observa-
tions carried out during the JWST era. Tsimbal et al. refute
the scaling law ACDM (1 + z)™* using 6,860 galaxies from
ASTRODEEP-JWST. Instead, the real mean surface bright-
ness displays a clear (1 + z)~! behavior, offering direct, unad-
justed empirical proof of a static global geometry governed
by tired-light dynamics.

The ocean is a unified, closed, and eternal thermodynamic
system. The entire holographic pattern, all frequency distor-
tions, and the traces of macro-objects were imprinted upon
the medium itself billions of years ago (all information is
recorded at various frequencies, and the photon activates that
information at its own specific frequencies). The monolith
remembers everything at once; it is monolithic throughout
its entire depth. When a telescope gathers information from
space, it must do so over an extended period—hours, days,
weeks, or months—to assemble a unified image from these
fragments, given that the Earth is moving at a speed of 30
km/s. The information is fragmentary and requires long ex-
posure precisely because we are moving through this ancient,
multilayered monolith, which holds data recorded across var-
ious frequencies.

54 Redshift in the OCEAN Framework

Within the non-expanding, static global geometry dictated by
the VFC paradigm, the cosmological redshift z ceases to func-
tion as a relativistic metric of spatial expansion. Instead, it
represents a strict integral viscous tax paid by a 0D-dimension

16

(OD) surface wave packet (photon) as it continuously shears
the elastic filaments of the vacuum substrate over cosmolog-
ical distances. The energy degradation of a propagating light
quantum is rigorously defined by the attenuation ratio:
l+z= Bt
obs

99)

According to the microphysical parameters established in
the previous sections of this work, the per-second quantum
energy discount of a photon traversing the y-lattice is gov-
erned by the baseline dissipation constant dgec = 3.44477 X
1072* s~!. Projecting this micro-structural degradation onto
the macroscopic temporal evolution via the bulk-to-brane ma-
trix aspect ratio Nyye = 1.0 X 10°, we isolate the invari-
ant temporal attenuation coefficient of the medium during the
current viscous era:

Ksec = Osec * Ncate = 344477 x 1078 57! (100)

Because the energy attenuation within a monolithic, uper-
dense viscous medium follows a pure exponential decay law
(the rheological analog of the Bouguer-Lambert-Beer rela-
tion), the evolution of the photon energy packet over a total
transit time ¢ (in seconds) is restricted by:

1 4z = ef?

(101)
Extracting the natural logarithm and isolating the chrono-
logical variable ¢, we map the exact path duration of the wave
pulse:
_In(1+2) In(1 + z)
'Y TKee | 34847TX 10T

(102)

To provide an automatic conversion from microphysical
seconds into macroscopic cosmological epochs, we normal-
ize the denominator against the total number of seconds con-
tained within a standard Julian billion years (3.15576 x 10'°
s). This analytical reduction yields the universal logarithmic
chronological scaling law (the Shlyapik time-redshift rela-
tion):

In(1 + z)
Treal (Gyr) =
cal (Gyr) 344477 % 10-18 - 3.15576 x 1016
~9.198 - In(1 + 2)

(103)

This logarithmic scaling law offers an elegant, parameter-
free resolution to the anomalous “early mature galaxy cri-
sis” documented at extreme high-redshifts by the James Webb
Space Telescope (JWST). Standard ACDM cosmology com-
presses the physical timeline of the early universe into a nar-
row 13.8 Gyr window, forcing objects at z > 10 into an im-
possible evolutionary bottleneck. Substituting the current em-
pirical boundaries into Eq. (12) eliminates this artificial con-
straint:
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e The Low-Redshift Boundary (z = 1): While the ex-
panding ACDM framework assumes a lookback time
of ~ 7.8 Gyr, the static VFC framework computes a
clean transit span of 7 = 9.198 - In(2) = 6.37 Gyr.
The linear convergence of these curves at low intervals
explains the historical blind spot of mainstream obser-
vational astrophysics.

e Deep Hubble Fields (z = 5): Mainstream place these
deep structures at a boundary of ~ 12.6 Gyr (approach-
ing their speculative Big Bang singularity). In contrast,
Eq. (12) yields T = 9.198 - In(6) ~ 16.48 Gyr, placing
the photon’s emission safely within the current Viscous
Era limits (7yisc = 16.85 Gyr).

e The Deepest JWST Benchmark (z = 14.32): For
an ultra-distant and mature galaxy JADES-GS-z14-0,
standard cosmology dictates a birth epoch mere 290
Myr after the singularity (lookback time ~ 13.5 Gyr),
failing to account for its massive stellar structure and
advanced metal enrichment. The Shlyapik logarithmic
metric resolves this completely:

T = 9.198-In(1+14.32) = 9.198:1n(15.32) ~ 25.10 Gyr
(104)

The wave pulse from JADES-GS-z14-0 required a total
of 25.10 Gyr to reach the observer. This expanded timeline
comprises 16.85 Gyr of gradual viscous energy degradation
during the post-threshold era and a preceding 8.25 Gyr jour-
ney through the primordial superfluid stage, where momen-
tum transferred sequentially across discrete A-cells without
friction losses. Consequently, the target galaxy possessed a
vast cosmological buffer of over 25 Gyr for stable, laminar
stellar evolution, rendering its structural complexity entirely
natural.

55 Relic Radiation in OCEAN Framework

Within the sovereign rheological paradigm, the Cosmic Mi-
crowave Background (CMB) is formalized not as a “relic” of
a Big Bang singularity, but as a stationary, multi-component
thermal noise generated via the global dissipative aging of
photons traversing the viscous fermionic vacuum condensate
(VFC) during the current Viscous Era. The total macrostruc-
tural energy density Ucyp is the direct sum of the global in-
tegral background matrix and local active baryonic wave de-
formations.

To rigorously formalize the micro-structural transitions of
the medium without invoking abstract multi-dimensional ge-
ometries, we define the physical meaning of the structural
packing invariants strictly within the 3D-volume limits via
the cascades of the Golden Ratio 8 = 0.618034:

B! : The baseline linear geometric packing of the VFC
manifold.

B* : The fermion packing geometry square, which deter-
mines the effective density (ppgse + Po - B = Deff)-
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B® : Volumetric potential of elastic compression: net de-
formation of the Ocean’s three-dimension y-fermions.

B* : The bulk dissipative tax of the Viscous Era, defining
the total baryonic mass limit of the Universe:

B (0.618034)

=7 3

~ 0.048632 (4.86%) (105)
B’ : The macro-scale bulk-to-brane quantum wave radia-
tion coupling reducer.

% : The complete topological invariant of the lattice den-
sity of states, dictating the base elastic noise of the deep
cosmic voids.

The total elastic energy density of the background sub-
strate Upcpan 1s defined via the effective medium density
Perr = 9.22 x 10727 kg/m? and the velocity limit ¢ = 3 x
10% m/s:

Uocean = Pesr - ¢ = 8.2980 x 1071 J/m? (106)

Projecting this value onto the macroscopic branal detec-
tion scale via the matrix puncture factor Ny, = 1.0 X 10°
and accounting for the integral redshift energy tax AE,,, =
1.8319 across the spatial dimensionality D = 3, we isolate the
baseline void energy density Upgge:

U
= OCEAN | pAEwa = 172757 x 1075 J/m®  (107)
N, scale * D
To compute the thermodynamic temperature of the dis-
crete matrix, we introduce the wave lattice state density factor
£, incorporating the 6D fractional node 1/8° and the trigono-

metric phase crystallization shift v3/2:

Ubase

‘- @ _17.94427

= ———— =20.72027
(ﬁ) 0.866025

(108)

2

This modified Stefan-Boltzmann relation for the back-
ground vacuum temperature within deep cosmic voids is as
follows:
= (47.3150)"% =2.6227 K

Tyoia = (1 09)

§ U, base 1/4
(=)
where a ~ 7.5657 x 1071° J/(m3-K*) is the radiation constant.

The full macroscopically observed background tempera-
ture (Tcpp) is established by adding the linear thermal contri-
bution of the active baryonic gas and stellar radiation, which
scales via the volumetric compression factor L~ 0.809,

1453
yielding a strict proportional additive increment of 3.93%:

Temp = Tyoia+3.93% = 2.6227x1.0393 = 2.7257 K (110)

The analytical result derived within the framework of a
pure rheological model is in exact agreement with empirical
data from the COBE and Planck satellites (2.7255+0.0006 K)
without a single arbitrary free fitting parameter, permanently
locking the cosmological metric of the static Ocean.
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56 The Law of Conservation of Energy in OCEAN the-
ory

Within the non-expanding, static geometry of the PROJECT
OCEAN framework, the law of conservation of energy is for-
malized not as a linear thermodynamic degradation, but as
a continuous, self-sustaining rheological cycle. Because the
physical vacuum operates as a closed thermodynamic mani-
fold (VFC) cooling down past the Shlyapik threshold (E,, =
7.76 keV), the medium possesses an immense thermal capac-
ity, preventing any cumulative global overheating.

The dynamic equilibrium of the Medium ensures that the
total kinetic and electromagnetic energy dissipated into the
substrate by moving macro- and micro-defects is seamlessly
recycled. Photons and baryonic bodies constantly pay a dy-
namic “viscous tax” (Jsc), transferring their localized mo-
mentum into a vacuum environment and maintaining a sta-
ble basic thermal noise of deep voids (Uyeiq — 2.6227 K).
Crucially, the Ocean restores its thermodynamic equilibrium
through higher-order relaxation gradients ( - Vv = const),
projecting this accumulated substrate energy back onto mate-
rial defects via hydrostatic compressive clamping and orbital
entrainment. The global energy balance of the closed system
over the duration of the current Viscous Era (T;s) is explic-
itly governed by the conservation identity:

T.

visc dU

Ucms = f (%)dt = Uyoid + AUparyon (111)
0

where the total integrated dissipation of “tired light” and
macroscopic mechanical friction matches the observed cos-
mic microwave background energy density, which is subse-
quently converted back into the kinetic acceleration of defects
by the ambient pressure of the Ocean. This absolute fluid-
mechanical closure completely eliminates the cosmological
heat death paradox, establishing a stationary, eternal, and per-
fectly balanced cosmic architecture.

57 Conclusion

A complete collection of physical and mathematical works
on OCEAN theory. Within the framework of the VFC, we
have reviewed a large number of categories: the Foundation
of the Viscous universe, Viscous Electrodynamics, Galactic
Rotation Curves, Mercury’s Perihelion, Gravitational Wave
Dissipation, Black Holes as Superdense Solitons, Gravitation,
Zero gravity in space, Neutron stars, Photon dynamics, age of
the Universe (Superfluid and Viscous stages), total Aging of
LIGHT, Redshift and Cosmic microwave background radia-
tion.
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