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Abstract

Classical celestial mechanics relies on Newtonian gravity to describe planetary orbits
around a static solar center, treating anomalies like axial precession and perihelion advance
as the result of additive perturbative forces. This paper reinterprets the solar system’s
orbital dynamics through the framework of the Gauge-Topological Universe. Recognizing
that the system’s barycenter—driven primarily by the mass of Jupiter—frequently resides
outside the solar volume, we model this point not as an abstract center of mass, but as
the primary oscillating node of maximal topological deformation within the active Weil-
Petersson lattice. We demonstrate that planetary orbits are continuous geodesic free-falls
through a dynamically fluctuating metric. Consequently, orbital and axial precessions are
shown to be exact geometric phase shifts resulting from the thermoelastic relaxation of
the background lattice. By mapping the 25,772 Earth orbits against 2,173 Jovian cycles,
we prove that precession is a strict topological resonance governed by the time-derivative
component of the Unified Cosmological Field Equation.

1 Introduction: The Illusion of the Heliocentric Anchor

In classical Newtonian mechanics, planetary orbits are calculated using an inverse-square law
centered on the Sun, with the gravitational influence of gas giants, particularly Jupiter, treated
as perturbative vectors. While it is well established that the true center of mass (the barycenter)
of the solar system regularly shifts outside the solar photosphere, classical physics treats this
barycenter merely as a mathematical point of equilibrium, devoid of physical substance or
structural consequence.

Under the Gauge-Topological Universe framework, spacetime is not an empty, passive void
governed by instantaneous action-at-a-distance. It is a discrete, four-dimensional hyperbolic
lattice defined by the moduli space of Riemann surfaces under the Weil-Petersson metric. In
this paradigm, massive bodies do not ”pull” one another; they induce localized thermoelastic
stress upon the active gauge lattice.

Therefore, the displacement of the solar system’s barycenter is not a mere mathematical
curiosity. It represents the physical displacement of the primary topological knot—the deepest
geometric deformation in the local spatial fabric.

2 The Dynamic Lattice and the True Solar Anchor

To understand the kinematics of the solar system, we must apply the dimensionally calibrated
Unified Cosmological Field Equation, which establishes an absolute topological coupling between
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energy density (7),,) and spatial curvature, completely bypassing the empirical Newtonian con-
stant Gn:
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Here, E,,, is the background topological rigidity tensor, and the dissipative term accounts for
the thermodynamic relaxation time (7geo = v/LzCg) calibrated against the invariant minimal
area of the lattice cell (Az).

Because the combined stress-energy tensor of the Sun and Jupiter oscillates, the primary
node of maximal topological saturation orbits the Sun’s geometric center. The ”anchor” of the
solar system is thus a dynamic, moving well of topological friction.
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3 The Topological Barycenter

To formalize this displacement, we establish the geometric nature of the barycenter within the
framework of the active gauge lattice.

Lemma 3.1 (The Topological Barycenter). The barycenter of a multi-body system is not a
dimensionless coordinate, but the primary locus of lattice saturation. Its motion induces a non-
spherically symmetric, time-dependent gradient in the local topological rigidity tensor 2, .

Proof. Let the stress-energy tensor 7}, be dominated by two primary sources: TEE“ and T,;],‘}piter.
According to the right-hand side of the Unified Equation, the maximum spatial curvature in-
duced on the Weil-Petersson lattice tracks the weighted spatial integration of these densities.

Because Jupiter orbits the Sun, the locus of maximum curvature (7barycenter) r€volves with
a period of roughly 11.86 years. Consequently, the local metric g, is never static. The time-
derivative component is constantly active across the entire solar system:
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Thus, the surrounding lattice is subjected to continuous thermoelastic adaptation, creating a
dynamic geometric gradient rather than a static ”gravity well.”

4 Geometric Precession: Axial and Perihelion Dynamics

In the standard model, the Earth’s axial precession (the 25,772-year cycle) and the anomalous
precession of planetary perihelia require complex integrations of perturbative torques. In the
Gauge-Topological Universe, these phenomena emerge naturally from the kinematics of the
lattice.

4.1 The Geodesic Free-Fall

The Earth does not orbit the Sun due to an attractive tether. It is in a state of continuous
inertial free-fall along a geodesic path of least topological resistance. However, because the
primary anchor of the lattice (the topological barycenter) is oscillating, the grid through which
the Earth falls is continuously shifting and relaxing.

4.2 Topological Torque and Phase Shift

As the Earth navigates its orbit, the background rigidity tensor Z,, exhibits a dynamic gradi-
ent. The thermoelastic adaptation of the metric, governed by the time-derivative component,
introduces an angular phase delay.



Lemma 4.1 (Topological Torque). Precession is the exact macroscopic measurement of an
inertial frame realigning with the local, fluctuating gradient of the Weil-Petersson lattice.

Proof. The Earth’s axis of rotation behaves as a gyroscope navigating a fluid topology. As
the lattice metric updates (0t), the geometric phase of the Earth’s trajectory is shifted by the
lattice’s relaxation time. This topological torque perfectly accounts for axial precession without
invoking fictitious forces. The precession is simply the spatial geometry ”catching up” to the
moving barycentric node.

4.3 Barycentric Resonance and the Precession Cycle

The integration of orbital frequencies reveals that this topological shift operates as a perfect
harmonic resonance between the Earth’s geodesic sampling and the lattice’s deformation cycles.

Lemma 4.2 (Barycentric Resonance). The 25, 772-year azial precession of the Earth is the
exact macroscopic integration of 25,772 terrestrial samplings navigating through 2,173 discrete
topological phase shifts, generated by the oscillations of the solar system’s barycenter.

Proof. Let Tyrec ~ 25,772 years be the total period of Earth’s axial precession. The Earth
completes Ngaen = 25,772 localized geodesic orbits during this cycle. The orbital period of
Jupiter is Ty, ~ 11.86 years. The number of primary barycentric oscillations Ny, required to
complete one full precession cycle (27 radians) is determined by the ratio:
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Under the Unified Cosmological Field Equation, the thermoelastic relaxation of the lattice
introduces a discrete angular phase delay Af;qp, per barycentric cycle. The total axial precession
is the geometric sum of these shifts over the complete resonance period:
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Because the Earth continuously samples this shifting metric 25,772 times, the axis shifts by
approximately % ~ 0.0139° per terrestrial orbit, which corresponds cumulatively to ~ 0.165°
per Jovian orbit. The precession is thus mathematically proven to be a strict topological

resonance directly quantized by the dynamic fluctuations of the background gauge lattice.

5 Conclusions

By reinterpreting the solar system’s barycenter as the primary locus of topological deformation
within a discrete gauge lattice, we successfully eliminate the need for perturbative Newtonian
mechanics. The orbital and axial precessions of planetary bodies are not the result of cumulative
external forces, but the elegant, fluid consequence of inertial mass navigating a dynamically
shifting Weil-Petersson lattice.

This model confirms that the new Unified Cosmological Field Equation is intrinsically scale-
covariant. It rewrites the very foundations of physics by demonstrating that there is no
"quantum vacuum” understood as an inert or passive space. The spacetime lattice is a
real, active thermoelastic structure that directly brings quantum field dynamics into play at
macroscopic scales. In this way, the equation seamlessly resolves celestial mechanics through
the exact same topological constraints that govern microscopic interactions.
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