The Holographic Circlette: Part XV
The Rosetta Stone: How 3D Geometry Emerges
from a Discrete Lattice

D.G. Elliman'*
L Neuro-Symbolic Ltd, Gloucestershire, United Kingdom

February 26, 2026

Abstract

The fundamental incompatibility between Quantum Field Theory and General Relativity
stems from treating spacetime as a continuous background rather than an emergent prop-
erty. In this paper, we demonstrate that the discrete 4.8.8 Archimedean tensor network
intrinsically generates the geometric constants of the 3+1D continuous universe without
free parameters. By tracking how algorithmic interactions project from the discrete 1D/2D
boundary into the emergent 3D bulk, we reveal a unified geometric scaling: 1D path lengths
natively yield /2 (resolving Dashen’s Theorem), 2D isotropic radiation yields 47 (deriving
the pion decay constant f;), and 3D volumetric flux across a degree-3 vertex yields the 47/3
integration required to recover the 87 G coefficient of the Einstein Tensor. We conclude that
gravity is not a quantized force field, but the macroscopic thermodynamic limit of optimal
transport on a discrete quantum walk.

1 Introduction: The Quantum Gravity Trap

For nearly a century, theoretical physics has been paralyzed by the profound mathematical in-
compatibility between the Standard Model of particle physics and Einstein’s General Relativity.

The Standard Model is built on Quantum Field Theory (QFT), which assumes spacetime is
a flat, continuous, and static stage upon which quantum fields vibrate. General Relativity, con-
versely, dictates that spacetime is a dynamic, continuous, and inherently non-linear geometric
fabric that curves in response to mass and energy.

When physicists attempt to unite them by quantizing gravity—inventing a spin-2 particle
called the “graviton” to mediate the gravitational force within the Standard Model—the math-
ematics catastrophically fails. At the Planck scale, the perturbative equations blow up into
non-renormalizable infinities. The continuum mathematics simply cannot handle an infinitely
dense point of mass warping a continuous metric.

The 4.8.8 holographic framework avoids this trap entirely by adopting the premise of Entan-
glement Gravity (Jacobson, 1995): gravity is not a fundamental force requiring a graviton. It
is an emergent, macroscopic thermodynamic property. To understand how the discrete lattice
generates this continuous universe, we must ask: Where do the geometric constants of
our 3D universe—specifically, m——come from on a discrete graph?
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2 The 1D Projection: Path Length and Dashen’s Theorem

Imagine a virtual photon exchanged between two constituent quarks within a meson. On the
discrete lattice, these quarks reside on octagonal matter nodes connected by a 1D square gauge
bridge.

However, when this photon radiates into the emergent 3D continuum, it does not travel in
rigid, right-angled grid steps. In continuous space, the path of least action for an unconfined
wave expanding and collapsing between two fixed points is a semicircular arc.

The geometric ratio of a semicircular arc length to its straight-line diameter is exactly
/2. Because the photon must traverse this continuous emergent path rather than the discrete
bridge, its electromagnetic interaction energy is modified by this exact geometric penalty. As
demonstrated in Part XIV, applying this simple 7/2 factor strictly derives the electromagnetic
fine-structure mass splittings of the pion and kaon multiplets (Dashen’s Theorem) with zero
arbitrary fitting parameters.

3 The 2D Projection: Surface Area and the Pion Decay

Next, consider the decay of a pion. The pion is a bound state—a topological standing wave
perfectly confined to the 2D boundary of the lattice. When it decays, its algorithmic energy is
annihilated on the graph and radiated outward into the 3D continuous universe as unconfined
particles.

How does a 3D universe absorb a point-like burst of energy? It absorbs it isotropically
(equally in all spatial directions). The mathematical shape of isotropic radiation expanding
outward from a central point is the surface of a 3-dimensional sphere.

The total surface area of a unit sphere is strictly 4w. Therefore, to translate the discrete,
absolute confinement scale (Aqcp) into the physical probability amplitude measured in particle
accelerators (the pion decay constant, fr), we must divide the total graph energy by the 3D
spherical boundary it radiates across. As shown in Part XII, the topological relation f, =
Aqcp/4m flawlessly reproduces the experimental observable.

4 The 3D Projection: Volume, Gravity, and Einstein’s 8

Finally, we arrive at the geometry of spacetime curvature. Gravity is not a localized burst of
radiation; it is a permanent, continuous curvature of the macroscopic space. To understand its
origin, we must examine the fundamental plumbing of the 4.8.8 lattice.

On the 4.8.8 Archimedean tiling, every single node that connects a matter octagon to a
gauge bridge has a strict graph coordination number (degree) of z = 3 (two internal octagon
edges, one external bridge edge).

When a massive topological defect (a baryon) sits on an octagon, it acts as an algorithmic
bottleneck, holding back a fraction of the transition probability (¢). The Markov chain must
optimally transport this delayed probability outward to re-establish the vacuum. Because the
node has exactly 3 available paths, this delay is distributed as strictly €/3. Using Ollivier-Ricci
curvature, we computationally verified that the local discrete geometry contracts by exactly
this factor:

€
Ak = +-= 1
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How does a discrete 1/3 transport penalty translate into a continuous 3D universe? It acts
as a continuous flux gradient traversing a 3D macroscopic volume. The geometric volume of a
sphere is 4773 /3. That fundamental topological 1/3 from the degree-3 lattice vertex perfectly
maps into the 1/3 volume factor of 3D space. When Poisson’s equation is applied to this 3D



volumetric flux, the resulting 47 /3 geometry rigorously reconstructs the 8w G constant required
by the Einstein Tensor:
G = 87GT,, (2)

5 Conclusion

The discrete 4.8.8 tensor network inherently contains the blueprint for continuous 3D geometry.
Every time an algorithmic interaction transitions from the discrete boundary into the physical
bulk, it acquires the exact power of 7 dictated by its effective spatial dimension. The precise,
sub-percent experimental agreement across meson electromagnetic splittings, chiral decay con-
stants, and the algebraic optimal-transport structure of General Relativity demonstrates that
these projections are not mathematical coincidences. They are the rigorous geometric laws of a
holographic universe, proving that gravity is simply the macroscopic limit of algorithmic delay
on a quantum walk.
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