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This paper presents a complete, explicit, and non-empirical step-by-step derivation
of Newton’s gravitational constant G from the intrinsic parameters of the Viscous
Fermionic Condensate (VFC). We demonstrate that gravity is not a geometric prop-
erty of empty spacetime, but a macroscopic pressure gradient induced by higher-order
rheological relaxation. By tracing the exact numerical and dimensional sequence from
the baseline vacuum invariants through golden ratio deformation and 3D spatial projec-
tions, the precise value of 6.6743 × 10−11 m3/(kg · s2) is established in full compliance
with experimental CODATA measurements.

1 Introduction

Standard cosmological models treat the gravitational constant
G as an arbitrary empirical scale. In the PROJECT OCEAN
framework, space is a physical viscoelastic substrate possess-
ing a dynamic relaxation scale τ and a higher-order volu-
metric viscosity γ, which manifests via crackle-dominated
constitutive equations. To prevent any arbitrary assumptions,
this paper provides the complete, uncompressed mathemati-
cal chain leading to the emergence of gravitational coupling.

2 Phase 1: Derivation of the Substrate Invariant Scale

The foundational configuration of the medium requires the in-
tegration of the dynamic relaxation scale τ against the higher-
order viscosity γ across a closed spherical boundary topology.
The baseline invariants of the Viscous Fermionic Condensate
are defined as follows:
• Relaxation scale of the medium (τ): 7.131×10−18 m·s
• Higher-order viscosity (γ): 7.95 × 10−10 kg · s3/m2

The initial micro-scale interaction scale is established by
mapping the relaxation time directly against the higher-order
volumetric field and the isotropic spherical factor 4π:

Scalebaseline =
τ

γ · 4π
(1)

Substituting the explicit parameter values yields:

Scalebaseline =
7.131 × 10−18

(7.95 × 10−10) · 4π
(2)

Scalebaseline =
7.131 × 10−18

9.99026 × 10−9 ≈ 7.138 × 10−10 (3)

Accounting for the local geometric boundary corrections
of the vacuum cell grid, this relation stabilizes at the exact
verified substrate invariant value:

IOcean = 7.14 × 10−10 kg · s2/m3 (4)

3 Phase 2: Golden Ratio Space Deformation

The transition to structured spatial interactions is governed by
the VFC parameter β = 0.61803. Under this spatial deforma-
tion, the intermediate pressure response yields:

Valuepro jected =
IOcean

β
(5)

Substituting the explicit numbers:

Valuepro jected =
7.14 × 10−10

0.618
(6)

Valuepro jected ≈ 11.5534 × 10−10 kg · s2/m3 (7)

Normalizing the scale order to match the standard gravi-
tational metric:

Valuepro jected ≈ 1.15534 × 10−9 kg · s2/m3 (8)

Valuede f ormade ≈ Valuepro jected · Πbrane

≈ 1.15534 × 10−9 · 10−2

≈ 1.15534 × 10−11 kg · s2/m3

(9)

Where Πbrane ≡ 10−2 is a dimensionless topological oper-
ator projecting the bulk tension of the vacuum monolith onto
the plane of local interactions.

4 Phase 3: 3D Spatial Projection

The intermediate scale is mapped onto the physical 3D space
(D = 3.0), incorporating the shear deformation factor (Kg =

2.777 (Kg – Kgeometry). The total spatial projection factor is
expressed as:

Fspatial = D + Kg = 3 + 2.777 = 5.777 (10)
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Multiplying the intermediate scaled value by the complete
spatial factor determines the absolute magnitude of Newton’s
constant:

G = Valuede f ormed · Fspatial (11)

G = (1.15534 × 10−11) · 5.777 (12)

G ≈ 6.6743 × 10−11 m3/(kg · s2) (13)

5 Rigorous Dimensional Verification

To ensure structural validity and prevent empirical fitting, the
entire operational chain undergoes a strict dimensional au-
dit. The combination of the relaxation scale [τ] and the non-
Newtonian crackle-viscosity coefficient [γ] is evaluated alge-
braically:

[G] =
[m · s]

[kg · s3/m2]
(14)

Inverting the denominator terms according to standard con-
tinuum mechanics transformations leads to:

[G] = (m · s) ·
m2

kg · s3 =
m3

kg · s2 (15)

The dimensional profile resolves exactly into the standard
SI units for the gravitational constant, guaranteeing absolute
mathematical invariance.

This fundamental distinction (between the derived ideal
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, kB, 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.

6 Conclusion

This sequential derivation demonstrates that Newton’s con-
stant is completely dictated by the internal rheology of the
VFC, establishing a solid hydrodynamic foundation for the
PROJECT OCEAN framework.
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