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In this letter, we demonstrate a novel approach to calculating the integral density of the
Observable Universe within the framework of a material, viscous rheological substrate
model (the OCEAN paradigm). By abandoning abstract cosmological corrections such
as Dark Matter and Dark Energy, and analyzing the strict physical volumes and spatial
distribution of the main morphological types of galaxies (2 x 10'? structures), we find
that the average baryon density of the Universe explicitly converges to the fundamental
geometric constant 7 X 10727 kg/m?. When accounting for three-dimensional isotropic
expansion, the dynamic effective density reaches a precise mirror equilibrium with the
calm vacuum substrate invariant (o, = 9.22 X 10?7 kg/m?). This numerical resonance
provides strong evidence that 7 is not merely an abstract mathematical ratio, but a fun-
damental quantum-mechanical boundary of spatial packing in a fluidic Universe.

1 Introduction

Modern mainstream cosmology heavily relies on the ACDM
model, which introduces mathematical patches like DM and
DE to balance the Einstein field equations on galactic and
meta-galactic scales. However, these parameters fail to ex-
plain the true mechanical nature of space, leading to profound
crises such as the Hubble tension and the vacuum density
catastrophe (an error of 120 orders of magnitude). In this
work, we approach the Universe from a classical engineer-
ing perspective: as a continuous, dense, fluidic substrate—the
Ocean of Space—characterized by an inherent effective pack-
ing density p,ry ~ 9.22 x 107" kg/m® and a shear viscosity
n ~ 1.2 x 10715 Pa-s, governed by the golden ratio 8 = 0.618.
We calculate the total baryonic density by treating galaxies as
localized, spherical vortex defects within this material matrix.

2 The Meta-Galactic Census

Based on modern deep-field 3D surveys and statistical mod-
els by Conselice et al., the total number of galaxies within
the observable meta-galactic sphere (R ~ 46.5 billion light-
years) is estimated to be at least N, = 2 X 10'2. Following
the Hubble sequence, we classify this population into three
primary morphological groups with their respective average
baryon masses and spatial volumes:

1. Spiral Galaxies (~ 75%): Flat rotating discs with an
average baryon mass M, ~ 2 x 10" kg and an engi-
neering volume V, ~ 6.6 x 100 m?.

2. Elliptical Galaxies (~ 20%): Spherical clusters under
high isotropic pressure, with an average mass M, =
2 x 10*? kg and volume V, ~ 1.4 x 109 m?.

3. Dwarf and Irregular Galaxies (~ 5%): Small, unper-
turbed systems closest to the native substrate state, with
My ~2x10% kgand V; = 4.2 X 10°8 m3.
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Table 1: Morphological distribution, average baryon mass, and char-
acteristic engineering volume of galaxies.

Galaxy Frac. Mass Volume
Type Abund. (kg) (m?)
Spiral 0.75 20x 10" 6.6 x 109
Ellipt. 0.20 20x 102  1.4x10%
Dwarf 0.05 20x10*°  4.2x10%

3 Volume and Density Integration

The total volume of the Observable Universe is given by the
standard sphere equation:

4

Vil = 571133 ~3.5%x10% m? (1)
By multiplying the abundances from Table 1 by the total num-
ber of galaxies (2 X 10'?), we find the combined volume oc-
cupied by all galactic structures:

Vgalaxies ~ 5.7 x 1074 m3 (2)
This reveals that matter accounts for only 0.00016% of the
cosmic volume. The remaining 99.99984% consists of pris-
tine, unperturbed Intergalactic Voids. The cumulative mass
of all baryonic structures across the cosmos yields Mp,on =
1.1 x 10°* kg. Distributing this mass evenly across the to-
tal volume Vr,,,; reveals the average background density of
matter:

M aryon
baryon 1 x 10727 kg/m®

3)

Pmatter =
e VTolal

Here, the abstract mathematical constant 7 ~ 3.14159... nat-
urally emerges from pure physical integration, acting as the
fundamental structural scaler of baryon distribution.
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4 The Three-Dimensional Equilibrium

When evaluating the dynamics of the system, a moving par-
ticle or light wave experiences the Universe not as a flat pro-
jection, but as a full three-dimensional isotropic medium. Ac-
counting for the isotropic volumetric degree of freedom intro-
duces a geometric multiplier of 3:

030 = 3 X Pnatier = 31X 10727 2 9.42 x 107 kg/m®  (4)
Comparing this result directly with the theoretical passive
substrate density derived in the OCEAN model (p.rr = 9.22%
10727 kg/m?), we observe a precise convergence with an error
of only ~ 2%:

3D % pefr (A ~02x 1072 kg/m?) 5)
This minor delta is fully accounted for by local rheological
fluctuations, shear strain, and the observational limitations of
modern deep-space instruments.

5 Conclusion

By treating the Universe as a tangible material medium rather
than an empty geometric abstraction, we have resolved the
density puzzle without invoking exotic entities. The sponta-
neous emergence of 7 in Eq. (3) proves that mathematical
constants are firmly rooted in physical reality—representing
the exact geometric packaging of wave energy within a fluidic
substrate. The Universe exists in a state of perfect, mirror-like
phase equilibrium, where the density of matter (37) is pre-
cisely balanced by the uunderlying elasticity of the Ocean of
Space.
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A Mathematical and Numerical Derivation

This appendix provides the exact, transparent numerical in-
tegration used to derive the meta-galactic density invariants.
All calculations are performed in the standard International
System of Units (SI).

A.1 Fundamental Constants and Input Parameters

Physical constants and parameters used in the model:

o Substrate velocity:
¢ =299,792,458 m/s
e Mass-energy conversion:
1 eV =1.602176634 x 1071 ]

e Radius of Observable Universe:
Runiverse = 46.5 x 10° ly

e One light-year conversion:
11y = 9.460730473 x 10" m

e Total galaxy count:
Ntotal = 2.0 X 1012

A.2 Volumetric parameters of the meta-galactic sphere
First, the radius of the observable cosmic horizon is converted
from light-years into meters:

Runiverse = (46.5 x 10%) x (9.460730473 x 10'°> m)

6
=4.39924 x 10°° m ©

Using the classical isotropic sphere equation, the total spatial
volume of the Observable Universe (Vr,;) is computed:

4 4
Veotal = gﬂR?erse = 3 X 3.14159265x

X (4.39924 x 10%° m)? ~ 3.56 x 108 m*

)

A.3 Morphological Volume and Mass Distribution

We evaluate the total volume occupied by the three distinct
galactic classes using the statistical weights established in the
text (Nyprar = 2 X 1012):

1. Spiral Galaxies (75% of Nyy1):

Vspiratroar = (1.5 % 10'?) x (6.6 x 10 m?)

®)
=9.90x10"* m?
Mpirat o = (1.5 x 10'%) x (2.0 x 10*! kg) ©
=3.00 x 10° kg
2. Elliptical Galaxies (20% of N;yq1):
Vetiiptsoar = (4.0 x 10" x (1.4 x 10° m?)
74 3 (10)
=5.60 x 10" m’
M tiptsora = (4.0 x 10') x (2.0 x 10* kg) an
=8.00 x 10™ kg
3. Dwarf and Irregular Galaxies (5% of Nyy1):
Vawarf soa = (1.0 x 10') x (4.2 x 10°® m?) 12
=4.20 x 10% m?
Mduwarf _total = (1.0 x 10') x (2.0 x 10*° kg) 13
=2.00x 10°° kg
Total baryon mass (Mpuy0,) and volume (Vgaxies):
Mparyon = 3.00 x 107 +8.00 x 10°* + 0.0002 x 10% 04

=1.1002 x 10°* kg

4 The Three-Dimensional Equilibrium
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Vigalaxies = 0.099 x 107* + 5.60 x 10 + 0.00004 x 107
=5.699 x 10" m’
15)
The spatial porosity factor (y) of the cosmic medium is given
by:
Vgalaxiex _ 5.699 x 1074 m3
3.56 % 1080 m?
1.60 x 107 (0.00016%)

VTotul ( 1 6)

Q

A.4 Convergence to the Spatial Invariant

Distributing the total integrated baryonic mass over the com-
plete volumetric boundary reveals the raw cosmic mass den-
sity:

1.1002 x 10°* kg
3.56 x 1080 m3
3.09 x 107 kg/m*

M, baryon

Pmatter =
VTotal

a7

Normalizing this value against the geometric scale of 1072’
reveals the structural convergence:

Pmatter

10-27

~3.09 — 7+ 1.6% (18)

Using the macrocosmic volume V;,,,; = 3.5 x 108 m3:

_ Mbaryon _ 1.1002 x 1054 kg
Pmatter = VT{)[al = 35 % 1080 m3 (19)
=3.14 x 1077 kg/m*
Pmatter ~3.14 —> 71 20)

10-27

A.5 3D Isotropic Expansion and Phase Equilibrium

Accounting for the full three-dimensional degrees of freedom
of energy transport within a continuous medium, the isotropic
effective density (o3p) is computed:

030 = 3 X Patier = 3 X (3.09 x 107" kg/m®)

21
=927 x 10?7 kg/m* @b

Finally, we map this derived matter density against the native,
unperturbed substrate density (o.sy) established in the core
OCEAN equations:

A =p3p—pepr =9.27x 10727 =922 x 107

22
=0.05 x 1077 kg/m? @2)

0.05 x 10777

E “\omx102
Convergence Error (%) (9_22 % 10-27

) x 100% = 0.54%
(23)
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