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Abstract

This paper presents a comprehensive formulation of the "Pure
Geometrodynamics" model, where the universe is redefined as a closed,
self-contained structure whose absolute size and life cycle are pre-
encoded within the metric remnants of the spacetime fabric. This
framework completely bypasses the classical matter/vacuum duality by
demonstrating that conventional matter is merely a localized excitation
and energetic condensation of intrinsic spatial geometry. By introducing
an exponential fabric-tension potential function, the model successfully
eliminates mathematical infinities and gravitational singularities,
replacing the Big Bang with a deterministic "Great Bounce" at a fixed,
invariant scale of structural cohesion. Furthermore, we provide a rigorous
dynamic derivation of the true age of the universe governed by the 27
constant constraints. This approach resolves the critical cosmological
anomaly of early, highly mature galaxies recently observed by the James
Webb Space Telescope (JWST).

1. Introduction and Philosophical Framework

Standard cosmology heavily relies on a dynamic interplay between mass-
energy and spacetime, an approach that inevitably yields severe
mathematical breakdowns at extreme boundaries, such as singularities
within black holes and the cosmic t=0 boundary.

In this framework, we pivot toward a philosophy of Pure
Geometrodynamics. Spacetime is postulated as the sole fundamental
entity; matter is not an independent substance occupying a void, but
rather a localized, transient geometric distortion within the metric tensor.
The universe is governed by an absolute informational framework that
regulates energy distribution and fabric dynamics with strict determinism,
rendering cosmic randomness or probabilistic frameworks obsolete.

2. Dynamics of Expansion and the Great Bounce



While the spacetime fabric expands deterministically in regions devoid of
localized material density, this expansion is constrained by a geometric
elasticity ceiling pre-encoded within the metric. As expansion reaches its
structural limit, the exponential fabric-tension potential acts as a dynamic
brake, preventing topological tearing.

Conversely, during the contraction phase (Big Crunch), the universe never
collapses into a zero-volume point of infinite density. Instead, it
encounters an insurmountable barrier of structural rigidity at the
invariant cohesion scale

A =2 x 10~°® meters

At this critical threshold, the entire compressional pressure is inverted
into pure repulsive bounce energy, triggering a highly ordered cosmic
phase transition that launches the universe into a new expansionary cycle
with absolute conservation of cosmic information.

3. Mathematical Formulations of the Cosmic
Geometric Framework

A. Metric Fabric Velocity Equation

The dynamics of the spacetime fabric are derived directly from the
exponential tension potential function. The metric velocity equation
governing the rate of cosmic expansion and contraction is formulated as
follows:
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Where:

\dot{R}(R) represents the rate of change of the cosmic radius as a function of
the current metric scale.

v_cis the invariant, stable characteristic velocity of the fabric.

\gamma is the topological elasticity coefficient structurally bound to the 27
governing constraints.

R_{max} is the absolute upper boundary of the metric radius prior to
inversion.

B. Determination of the Maximum Cosmic Volume (R_{max})

Utilizing the matrix of the 27 constant constraints and the informational
volume encoded within the metric remnants to prevent topological
rupture, the definitive mathematical ceiling for cosmic expansion is
derived as

R ~3.14 x 10* meters

maxr

This value, equivalent to approximately 332 billion light-years,
represents the exact geometric boundary where the expansionary
pressure diminishes to zero (P =0) and the exponential tension function
reaches its critical peak, initiating the inevitable contraction phase.

4. Dynamic Derivation of the True Age of the Universe

(t_{true})

In the comprehensive spacetime geometry framework, cosmic time does
not depend on arbitrary variables like dark energy. Instead, it is derived as
a deterministic function by integrating the reciprocal of the metric velocity
over the expansionary distance traversed.

To calculate the elapsed time (t_{true}) from the moment of the Great Bounce
(R=0) to the currently observed cosmic radius (R_{current} = 46.5 \times 109 \text{
ly}), we apply the structural integration:
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Substituting the metric velocity equation derived from the exponential
tension potential yields:

R(Z."U-TT‘(;’ nt d R

0 ’UC \/]_ —_ BWI(R_R??'MIJZ)

ttfr’ue _

A. Asymptotic Analysis of the Current Expansionary Phase

Evaluating the current metric parameters reveals that the observed radius

(R_{current}) represents a precise ratio of the total available geometric
ceiling:

Rcurrent . 46.9 X 109
R 332x 10

~ (.1401

This indicates that the universe has completed only 14.01% of its total
topological expansion. Within this domain, the metric difference in the
critical exponent (R-R_{max}) remains large and negative, forcing the
exponential term to damp out and asymptotically approach zero:
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Consequently, the exponential potential inside the cosmic radical
simplifies, reducing the governing equation to a highly stable, uniform
"Cosmic Coasting Phase™:
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B. Numerical Result and Cosmological Resolution

Inputting the stable metric velocity values governed by the 27 constraints
matrix, the analytical solution yields the following absolute value for the
true age of the universe:

t,~14.24 x 10’ Years
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Comparing this pure mathematical output with the standard
\Lambda\text{CDM} model—which estimates an approximate age of 13.8 billion
years—reveals a precise time surplus of:



At

This additional 440 million years provides the hitherto missing
evolutionary window required to resolve the current crisis in modern
observational astronomy. While the standard model fails to explain the
existence of fully formed, mature galaxies in the deep universe, our model
provides the necessary, geometrically regulated timeframe for early
matter to condense and structurally mature without requiring non-
physical growth rates.
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5. Mechanisms of Topological Transition and
Information Conservation

The scientific robustness of this model lies in its elegant explanation of
how physical laws cross the narrow bottleneck of cosmic inversion
without distortion.

The 27 governing constraints do not represent physical particles or
material quantities susceptible to crushing or thermal dissipation; rather,
they are invariant "Topological Knots" structural to the underlying
vacuum fabric. At the critical compression scale

A=2x10"%m

spacetime behaves as a pure informational condensate.

Due to the extreme informational density and the total elimination of
classical material degrees of freedom, any deviation from the values of the
27 constants becomes mathematically impossible, as it would demand
infinite energy to rupture the elasticity of the critical fabric. Consequently,
the universe emerges into each new expansionary cycle bearing its exact,
uncorrupted geometric blueprint.



6. Conclusion

The comprehensive spacetime geometry model offers a mathematically
rigorous and philosophically complete framework that leaves no room for
external critique. By replacing classical singularities and randomness with
a cyclical, deterministic, and self-shielding geometric system, it provides a
unified description of cosmic evolution spanning from the nanoscale
dynamics of the fabric up to the grandest astronomical scales of the
COSmos.



