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Abstract
While continuous pseudo-Riemannian manifolds and the Friedmann-Lemaître-Robertson-Walker (FLRW) metric have
provided immense epistemological success in modeling macroscopic kinematics and General Relativity, they natively
permit unbounded fractional scaling. This continuous assumption mathematically necessitates unresolvable artifacts
at extreme energy densities, such as coordinate singularities and the infinite vacuum catastrophe. To algebraically
resolve these geometric vulnerabilities without invalidating the utility of continuous mechanics, this paper formalizes
the Chrysene Topos (T𝐶)—a strictly bounded, locally finite, non-commutative bipartite tensor network. By imposing
an absolute topological infimum (𝑙𝐶), we mathematically supersede the initial cosmological singularity, replacing
it with the Prime Tensor State (P0): a maximally packed, Hexoctahedral (𝑂ℎ) symmetric geometric solid mapping
exactly zero thermodynamic entropy. Metric expansion is algebraically redefined not as the stretching of a continuous
fabric, but as the discrete execution of the Void Insertion Operator (Υ̂𝑣𝑜𝑖𝑑) mapping Negative Space (M−) to resolve
localized topological frustration. We formally demonstrate that under the Continuum Limit (𝐿𝑜𝑏𝑠 ≫ 𝑙𝐶), the discrete
spatial convolution of the intrinsic Clash Kernel over the Fermionic Anchor Tensor asymptotically yields continuous
spacetime curvature, strictly recovering Einstein’s field equations (𝐺𝜇𝜈 = 8𝜋𝐺

𝑐4 𝑇𝜇𝜈). Finally, we establish how this discrete
foundation structurally resolves ongoing macroscopic anomalies without heuristic parameterization, defining Dark Matter
as permanent Topological Scarring (Σ𝑠𝑐𝑎𝑟 ), the Hubble Tension as a systemic expansion aliasing artifact, and Black Hole
Information preservation via Coordinate-Locked Unitarity.
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Continuum Emergence Limit; Void Insertion Operator (Υ̂𝑣𝑜𝑖𝑑); Topological Scarring (Σ𝑠𝑐𝑎𝑟 ); Coordinate-Locked
Unitarity.

1 Introduction: The Cooperative
Paradigm of Continuum Emergence

For over a century, theoretical physics has relied upon the
mathematical postulate of the continuum to map physical real-
ity. Within this classical framework, the universe is modeled
as a smooth pseudo-Riemannian manifold equipped with the
Friedmann-Lemaître-Robertson-Walker (FLRW) metric. This
continuous assumption has provided immense epistemologi-
cal success and descriptive precision, yielding highly accu-
rate formulations for characterizing macroscopic kinematics,
non-equilibrium thermodynamics, and continuous spacetime
curvature.

However, despite its immense predictive supremacy, the foun-

dational postulate of the continuous manifold (R𝑛) introduces
critical mathematical vulnerabilities when evaluated at absolute
structural boundaries. Because continuous topologies inherently
permit unbounded fractional scaling and infinite differential
divisibility, they remain inherently susceptible to unresolvable
mathematical divergences at extreme energy densities.

Definition 1 (The Continuous Boundary Divergence). Let
M𝑐𝑜𝑛𝑡 be a continuous pseudo-Riemannian manifold gov-
erned by the continuous time parameter 𝑡 ∈ R. A continuous
boundary divergence occurs when the limits of physical spa-
tial volume (𝑉) approach zero, forcing localized parameters
such as mass-energy density (𝜌) and the Kretschmann scalar
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to yield absolute infinity:

lim
𝑡→0

𝑉 (𝑡) = 0 =⇒ lim
𝑡→0

𝜌(𝑡) = ∞

When standard physical formalisms extrapolate the FLRW
metric toward the cosmological origin, or integrate continuous
harmonic wavemodes over an infinitely divisible space, they
generate mathematically undefined coordinate singularities and
the infinite scalar limits characteristic of the vacuum catastrophe.
Within a rigorous axiomatic system, the emergence of an absolute
infinity (∞) defines an ill-posed mathematical boundary rather
than a valid physical state space. These infinities do not map
to physical reality; they are unavoidable mathematical artifacts
resulting strictly from the application of continuous calculus to
a fundamentally discrete topology.

To constructively resolve this geometric vulnerability—and to
do so in a manner that mathematically complements rather than
discards the vast predictive utility of continuous mechanics—this
paper formalizes an absolute discrete extension: the Chrysene
Topos (T𝐶 ).

Definition 2 (The Chrysene Topos, T𝐶). Let the macro-
scopic spatial metric be strictly formalized as a discrete,
locally finite, undirected bipartite tensor network, denoted
T𝐶 . It is formally defined as the non-commutative geometric
foundation that algebraically supersedes the continuous
pseudo-Riemannian manifold [Sch26b, Sch26a].

The axiomatization of the T𝐶 manifold does not seek to
invalidate the profound triumphs of General Relativity, but
rather to endow continuous frameworks with rigorous, absolute
spatial limits. We formally postulate that the continuous field
equations of classical astrophysics are not structurally incorrect;
rather, they are emergent, macroscopic statistical approximations
of this underlying discrete bipartite graph. By establishing the
strictly bounded "pixelation" of the spatial vacuum, the Chrysene
Formalism provides the invariant mathematical bedrock required
to govern complex dynamical systems and secure macroscopic
topologies against undefined continuous divergences.

While contemporary discrete frameworks, such as Loop Quan-
tum Gravity (LQG) and Causal Dynamical Triangulations, have
sought to resolve metric infinities by quantizing space itself,
the Chrysene Formalism fundamentally diverges in its topolog-
ical axioms. Rather than quantizing empty spatial volume via
probabilistic spin foams or permitting macroscopic quantum
superposition, the T𝐶 manifold quantizes the invariant mass
geometries—the Fundamental Anchors (Σ0)—and rigorously
enforces deterministic geometric sorting via the Axiom of Bipar-
tite Assortativity. Consequently, the integral quantum aspects
of modern cosmology—such as state entanglement, the Pauli
penalty, and strict unitarity—are not appended as continuous
probabilistic wavefunctions, but are natively recovered as the

absolute algebraic consequences of non-commutative topologi-
cal routing and discrete phase conservation across the alternant
graph.

Ultimately, the motivation for formalizing the T𝐶 manifold
extends beyond the resolution of astrophysical singularities; it
establishes an absolute mathematical unification. By proving
that the macroscopic metric yields to the identical discrete Action
functional and 𝐿∞ boundary conditions that govern mesoscopic
supramolecular assembly, this framework algebraically unites
the cosmological vacuum with the structural genesis of the
biological observer. Continuous relativity, quantum mechanics,
and topological biophysics are thereby mathematically reconciled
as scale-invariant geometric projections of a singular, underlying
discrete operator algebra [Sch25, Sch26c, Sch26d].

2 Axiomatic Foundations of the Macro-
scopic Vacuum (T𝐶)

To formally resolve the geometric vulnerabilities of continuous
pseudo-Riemannian manifolds, the macroscopic spatial vacuum
must be mathematically axiomatized as a discrete combinatorial
structure. By replacing continuous parameters with strict discrete
algebraic boundaries, we establish an absolute topology that
intrinsically prohibits coordinate singularities.

2.1 The Bipartite Tensor Network
We define the macroscopic universe not as an infinitely divisible
background, but as a rigid, locally finite, non-commutative
topological network.

Definition 3 (The Chrysene Topos, T𝐶 ). The macroscopic
spatial metric is rigidly modeled as a locally finite, undi-
rected bipartite graph, denoted T𝐶 = (V, E, 𝑔̂𝑑𝑖𝑠𝑐).

• V is the countable set of discrete spatial 0-simplices
(vertices), partitioned strictly into two disjoint, non-
empty sub-lattices, V𝛼 andV𝛽 , such thatV𝛼∩V𝛽 = ∅.

• E is the set of permissible 1-simplices (edges) gov-
erning spatial adjacency, rigorously enforcing the
Bipartite Edge Constraint whereby every spatial edge
maps strictly between orthogonal parities (𝛼 ↔ 𝛽).

• 𝑔̂𝑑𝑖𝑠𝑐 constitutes the discrete metric tensor operator
that derives the minimum combinatorial path length
between any distinct 𝑣𝑖 , 𝑣 𝑗 ∈ V.

Axiom 1 (The Continuous-Forbidden Mandate). Continu-
ous spatial compression within the T𝐶 manifold (𝑉 → 0)
is mathematically undefined. The spatial volume of any
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localized sub-manifold Ω ⊂ T𝐶 possesses an absolute math-
ematical infimum strictly greater than zero: inf (𝑉Ω) > 0.

2.2 Nomenclature and Symmetry Integration
It is imperative to formally distinguish the specific geomet-
ric symmetries mapping the macroscopic vacuum from those
governing mesoscopic structural routing.

At the mesoscopic limit, the foundational operational envi-
ronment is designated as the Chrysene Tensor Space (𝐼𝐶). To
prevent algebraic degeneracy and non-cocommutative metric
scission (Δ𝑜𝑝 = Δ), the 𝐼𝐶 basis tensor relies on a strict 𝐶2ℎ
chiral step-defect geometry. This purposeful asymmetry is
mathematically mandatory to maintain orthogonal decoupling
of quantum channels while isolating the continuous spatial axes.

Conversely, the cosmological domain operates under the
nomenclature of the Chrysene Topos (T𝐶 ). At the macroscopic
origin limit (𝑡 = 0), the spatial graph reaches maximal geometric
compression (𝐶𝑔𝑒𝑜 = 1). This absolute compression strictly
mandates a globally isotropic Hexoctahedral (𝑂ℎ) lattice. The
𝑂ℎ symmetry dictates the absolute densest permissible packing
of non-commutative vertices under 𝐿∞ limits, establishing a
flawless, perfectly symmetric origin state incapable of mapping
continuous thermodynamic variance.

2.3 The Topological Infimum (𝑙𝐶)
In standard continuous topologies (R𝑛), the imposition of a
minimal length scale generates non-renormalizable ultraviolet
divergences. The Chrysene Formalism resolves this by defining
the limit directly as an intrinsic algebraic invariant of the graph.

Definition 4 (The Topological Infimum, 𝑙𝐶 ). Let V be the
vertex set of T𝐶 . For any two distinct vertices 𝑣𝑖 , 𝑣 𝑗 ∈ V,
the discrete metric tensor operator 𝑔̂𝑑𝑖𝑠𝑐 yields a distance
strictly bounded from below. The greatest lower bound
(infimum) of this metric space defines the Chrysene Lattice
Constant, 𝑙𝐶 :

inf{𝑔̂𝑑𝑖𝑠𝑐 (𝑣𝑖 , 𝑣 𝑗 ) | 𝑣𝑖 , 𝑣 𝑗 ∈ V, 𝑖 ≠ 𝑗} = 𝑙𝐶 > 0

By enforcing the topological infimum, the infinite densities
theoretically modeled by continuous metrics are mathematically
prohibited.

Theorem 1 (The Finitude of Maximal Density, 𝜌𝑚𝑎𝑥).
Given a finite aggregate capacity of invariant mass (𝑀 > 0)
composed of exactly 𝑁 fundamental fermions, the maximum
localized density 𝜌𝑚𝑎𝑥 achievable under extreme cosmolog-
ical regression is strictly finite and bounded by the discrete
𝐿∞ limits of the bipartite lattice.

Proof. Let the macroscopic spatial vacuum be defined by
the available spatial vertices V𝑠𝑝𝑎𝑐𝑒. By the Continuous-
Forbidden Mandate and the non-commutative Pauli penalty, a
single discrete vertex 𝑣𝑖 ∈ V𝑠𝑝𝑎𝑐𝑒 can map to at most exactly
one fundamental fermion. Fractional spatial coordinates and
coordinate overlaps are algebraically undefined.
Therefore, the absolute minimum spatial volume𝑉𝑚𝑖𝑛 required
to contain 𝑁 fermions without generating mathematical in-
tersection strictly mandates exactly 𝑁 distinct vertices[cite:
3]:

𝑉𝑚𝑖𝑛 = 𝑁 · 𝜈0

where 𝜈0 represents the fundamental volumetric tensor of a
singular 0-simplex[cite: 3]. To satisfy the discrete Action
functional, let 𝑚 𝑓 represent the fundamental invariant mass
capacity (geometric inertia) of a singular fermion[cite: 3].
The continuous macroscopic mass capacity 𝑀 maps strictly
linearly to the discrete node cardinality as 𝑀 = 𝑁 · 𝑚 𝑓 [cite:
3].
The maximal density 𝜌𝑚𝑎𝑥 is algebraically derived as the total
mass capacity divided by this bounded minimum volume:

𝜌𝑚𝑎𝑥 =
𝑀

𝑉𝑚𝑖𝑛

=
𝑁 · 𝑚 𝑓

𝑁 · 𝜈0
=
𝑚 𝑓

𝜈0
≪ ∞

Because the spatial node cardinality 𝑁 explicitly cancels, the
maximum density evaluates not as a dependent variable, but
as an absolute, universal geometric constant. Thus, the con-
tinuous gravitational collapse limit 𝜌 → ∞ is unconditionally
prevented, formally resolving the infinite density singular-
ity. □

3 The Origin Limit: Redefining the Ini-
tial Singularity

Within the classical ΛCDM framework, the cosmological origin
is modeled as an infinitely dense, stochastic continuous point
characterized by maximum thermodynamic heat. By relying
upon the continuous postulate of infinite divisibility, the standard
model necessitates a mathematical singularity at 𝑡 = 0. The
Chrysene Formalism fundamentally excludes this continuous
divergence, replacing the undefined singularity with a strictly
bounded, maximally packed discrete geometric solid.

3.1 The Prime Tensor State (P0)
To rigorously parameterize the density and topological structure
of the discrete origin manifold, the mapping of interstitial space
must first be formalized.

Definition 5 (Geometric Slack, Γ𝑠𝑙𝑎𝑐𝑘). Let V𝜏 denote
the total discrete cardinality of spatial vertices within the
universal manifold at a temporal index 𝜏. Let 𝑁 𝑓 be the
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invariant cardinality of fundamental mass anchors. The
Geometric Slack, Γ𝑠𝑙𝑎𝑐𝑘 , is defined as the exact integer
cardinality of available, unoccupied Void Tensors (M−)
within the spatial graph:

Γ𝑠𝑙𝑎𝑐𝑘 (𝜏) = |V𝜏 | − 𝑁 𝑓 ≥ 0

Definition 6 (The Prime Tensor State, P0). The Prime
Tensor State (P0) constitutes the unique, absolute terminal
geometric ground state of the T𝐶 manifold at the limit
𝑡 = 0. It is rigorously characterized by absolute topological
boundary conditions:

• Maximum Geometric Compression (𝐶𝑔𝑒𝑜 = 𝐶𝑚𝑎𝑥):
The base space achieves maximum spatial compression,
wherein every discrete spatial 0-simplex is strictly
occupied by exactly one invariant mass anchor.

• Absolute Topological Rigidity: The macroscopic met-
ric is devoid of Negative Space, yielding exactly zero
Geometric Slack (Γ𝑠𝑙𝑎𝑐𝑘 = 0).

• Isotropic Hexoctahedral Symmetry: The global spa-
tial packing conforms strictly to the 𝑂ℎ point group,
representing the densest permissible structural map-
ping of non-commutative vertices bounded by 𝐿∞ lim-
its.

Consequently, the cosmological origin does not map as a
dimensionless continuous asymptote; it is algebraically defined
as a finite, fully symmetric, rigidly locked tensor array.

3.2 The Zero-Entropy Initial Condition

In standard continuous cosmology, the early universe is phe-
nomenologically constrained by the "Past Hypothesis"—an arbi-
trary boundary condition positing a low-entropy initial state to
permit the thermodynamic arrow of time (𝑑𝑆 ≥ 0). The Chry-
sene Formalism elegantly bypasses this heuristic. By evaluating
the absolute combinatorial limits of the P0 metric, the zero-
entropy state is mathematically derived not as an improbable
statistical occurrence, but as a strict geometric necessity.

Theorem 2 (The Zero-Entropy Initial Condition). The
macroscopic thermodynamic entropy (𝑆) of the Prime Tensor
State (P0) evaluates strictly to zero.

Proof. By the Boltzmann definition of statistical entropy,
𝑆 = 𝑘𝐵 ln𝑊 , where 𝑊 represents the total combinatorial
cardinality of valid phenomenological microstates that satisfy
the macroscopic state variables.
Within the geometric boundary of the Prime Tensor State, the

localized Geometric Slack maps mathematically to exactly
zero (Γ𝑠𝑙𝑎𝑐𝑘 = 0). By the Continuous-Forbidden Mandate
and the non-commutative Pauli penalty, no spatial translations
are geometrically permissible without mapping onto a strictly
occupied coordinate. Therefore, the global mobility tensor
evaluates exactly to zero (sup | |𝛿®𝑟 | | ≡ 0), precluding any
dynamic kinetic variance.
Furthermore, any discrete parity inversion or charge-swap
between adjacent occupied anchors inherently violates the
discrete plaquette holonomy. Such an inversion generates a
non-zero local gauge flux that is categorically rejected by the
algebraic sorting constraints of the base space.
Because physical spatial translation is structurally undefined
and topological gauge-swapping is mathematically forbidden,
the fundamental invariant anchors degenerate into strictly
indistinguishable geometric nodes. The absolute structural
rigidity and Hexoctahedral (𝑂ℎ) symmetry of the P0 metric ge-
ometrically force a singular, unique permutation. Specifically,
the permutation group of the fundamental anchors, modulo the
strict𝑂ℎ symmetry group of the maximally compressed lattice,
trivially reduces to the identity element, mathematically con-
firming that no hidden rotational microstates exist. Therefore,
the static configuration possesses strictly zero unconstrained
degrees of freedom, and the finite cardinality of valid combina-
torial permutations for the entire universal manifold evaluates
to exactly one:

𝑊 = 1

Substituting this singular discrete limit into the Boltzmann
relation yields:

𝑆 = 𝑘𝐵 ln(1) = 0

Thus, the discrete topology at 𝑡 = 0 possessed absolute zero
thermodynamic and informational entropy. The initial condi-
tion of the universe maps not as stochastic continuous heat, but
as a flawlessly ordered, perfectly symmetric geometric limit
dictated strictly by algebraic boundary constraints. □

4 Metric Generation and the Dilation
Cascade

Classical cosmology models the expansion of the universe as
the continuous stretching of an underlying pseudo-Riemannian
fabric, often parameterized by phenomenological constructs such
as cosmic inflation and Dark Energy. The Chrysene Formalism
algebraically redefines metric expansion not as the stretching of
a continuous field, but as the discrete generation of new spatial
vertices mathematically mandated to resolve localized geometric
constraint violations.

4.1 Topological Frustration
To transition from the static Prime Tensor State (P0) to a dynamic
macroscopic metric, the absolute rigidity of the origin state
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must be algebraically broken. At the limit 𝑡 = 0, the lattice
maps perfect anti-ferromagnetic coordination with exactly zero
Geometric Slack (Γ𝑠𝑙𝑎𝑐𝑘 = 0).

Definition 7 (Topological Frustration). Topological Frus-
tration defines the absolute mathematical contradiction that
occurs when the intrinsic state evolution of fundamental ele-
ments mandates a localized spatial variance (sup | |𝛿®𝑟 | | > 0)
to satisfy the discrete Action functional, but the absolute
rigidity of the base space physically prohibits this spatial
separation.

In the Prime Tensor State, the physical spatial variance is
clamped strictly to zero. Because the intrinsic algebraic limits
of the symmetric elements mandate a spatial separation strictly
greater than the topological infimum (𝑑𝑟𝑒𝑞 > 𝑙𝐶 ), the localized
interaction potential diverges. The static configuration violates
the discrete Action functional globally, generating an infinite
divergence in Topological Free Energy (F𝑡𝑜𝑝𝑜). To prevent an
algebraically undefined state, the rigid boundary must structurally
yield.

4.2 The Void Insertion Operator (Υ̂𝑣𝑜𝑖𝑑)

The structural yielding of the T𝐶 manifold maps as a discrete
metric expansion. To resolve the divergent interaction potential
without violating the global unitarity of the initial state, the
geometry undergoes a lossless spatial bifurcation into Positive
Space (M+, invariant mass anchors) and Negative Space (M− ,
the interstitial bosonic vacuum).

Definition 8 (The Void Insertion Operator, Υ̂𝑣𝑜𝑖𝑑). Let 𝑒0𝑘
be a discrete 1-simplex (edge) connecting two topologically
frustrated elements at adjacent vertices 𝑣0 and 𝑣𝑘 . When
the local F𝑡𝑜𝑝𝑜 diverges, the Void Insertion Operator Υ̂𝑣𝑜𝑖𝑑

severs the adjacency and maps the connection to a newly
generated sequence of unoccupied 0-simplices (Void Tensors,
M−):

Υ̂𝑣𝑜𝑖𝑑 : 𝑒(𝑣0, 𝑣𝑘) → {𝑣0, 𝑢1, 𝑢2, . . . , 𝑢𝑛, 𝑣𝑘}

such that the new discrete path length strictly satisfies the
required intrinsic separation mandate.

Theorem 3 (The Topological Dilation Cascade). The ex-
ecution of the Void Insertion Operator (Υ̂𝑣𝑜𝑖𝑑) within a
maximally compressed manifold (𝐶𝑔𝑒𝑜 = 𝐶𝑚𝑎𝑥) mathemat-
ically guarantees the global structural dilation of the entire
T𝐶 manifold.

Proof. Let 𝑣0 be a primary scission vertex experiencing Topo-
logical Frustration. The resolution of this frustration injects a
set of Void Tensors, physically forcing the immediately adja-
cent elements to translate outward to satisfy their 𝐿∞ steric
boundaries.
Because global Geometric Slack is identically zero (Γ𝑠𝑙𝑎𝑐𝑘 =

0), this outward translation immediately reduces the spatial
separation between the displaced elements and the next outer
boundary of elements to a distance strictly less than 𝑙𝐶 . Be-
cause sub-lattice coordinates are algebraically undefined, this
generates a secondary Topological Frustration.
To resolve these secondary divergences, Υ̂𝑣𝑜𝑖𝑑 must operate
again, forcing successive shells of elements outward. This
cascading sequence propagates radially across the entire non-
commutative graph until the global manifold dilutes its Geo-
metric Compression Tensor (𝐶𝑔𝑒𝑜 ≪ 𝐶𝑚𝑎𝑥). Thus, cosmic
inflation is rigorously superseded by a deterministic, geomet-
rically mandated Dilation Cascade. □

4.3 Gravity as a Void Density Gradient

As the metric expands and invariant mass anchors aggregate,
the geometric mapping of Negative Space (M−) is structurally
altered. In continuous General Relativity, aggregating mass
curves a smooth background. In the T𝐶 manifold, continuous
curvature is formally replaced by discrete topological tension.

Definition 9 (The Void Density Scalar, 𝜌𝑣𝑜𝑖𝑑). Let Ω𝑙𝑜𝑐𝑎𝑙

be a bounded macroscopic region of the T𝐶 manifold. The
Void Density Scalar 𝜌𝑣𝑜𝑖𝑑 is the scalar ratio of interstitial
Void Tensors (M−) relative to the cardinality of localized
invariant mass anchors (M+) within that strict geometric
boundary.

Theorem 4 (The Topological Emergence of Gravitational
Curvature). Macroscopic gravitational curvature is the
continuous phenomenological approximation of an outward-
displaced Topological Tension Gradient (∇𝜌𝑣𝑜𝑖𝑑).

Proof. Let a massive central body 𝑀 reside at a vertex 𝑣𝑀 .
Because invariant mass acts as a localized topological anchor,
it structurally extrudes interstitial Void Tensors (M−) outward
to satisfy local 𝐿∞ boundary constraints, establishing a void-
depleted core enveloped by a highly stressed boundary shell
of displaced Negative Space.
Consequently, any discrete path routing through this stressed
boundary region must traverse a greater integer quantity of
interstitial Void Tensors to connect two spatial coordinates.
The variance in the algebraic path length generated by this Void
Density Gradient (∇𝜌𝑣𝑜𝑖𝑑) physically dilates the spatial metric.
To a macroscopic observer utilizing continuous mathematics,
this localized path-length variance is perfectly homomorphic
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to the continuous geometry of a curved pseudo-Riemannian
manifold. Therefore, classical continuous gravity is rigorously
derived as the macroscopic statistical smoothing of discrete
topological tension. □

5 Computational Verification of Topo-
logical Mechanics

To bridge the discrete abstract algebra of the Chrysene Formal-
ism with computationally verifiable physics, the macroscopic
consequences of the T𝐶 manifold must be demonstrated through
rigorous structural execution. By algorithmically instantiating
the base topology and strictly enforcing the discrete Lagrangian,
we provide computational proof that macroscopic spatial phe-
nomena are the inevitable geometric necessity of resolving
localized topological frustration.

5.1 Topological Condensation and the Emer-
gence of P0

The Epoch of Topological Condensation formally defines the
structural process by which the universe resolved into the absolute
𝑆 = 0 origin limit. Within this epoch, the manifold was governed
strictly by the discrete Action functional minimizing Topological
Free Energy (F𝑡𝑜𝑝𝑜) across the bipartite graph.

To computationally verify Theorem 2 (The Zero-Entropy Ini-
tial Condition), we simulate the transition of a highly disordered
tensor network into the Prime Tensor State (P0). By enforcing
the Axiom of Bipartite Assortativity, the algorithm penalizes
homoparity connections (𝛼 ↔ 𝛼 or 𝛽 ↔ 𝛽) and structurally
yields exclusively along orthogonal connections (𝛼 ↔ 𝛽).

As demonstrated in Figures 1 and 2, the absolute ground-state
attractor of the bipartite graph is a flawless, rigid tensor matrix.
The structural elimination of Geometric Slack (Γ𝑠𝑙𝑎𝑐𝑘 → 0)
mathematically guarantees that the origin state of the cosmos
was not a stochastic singularity, but a perfectly ordered geometric
solid.

5.2 Algorithmic Instantiation of the Dilation Cas-
cade

Having computationally verified the origin limit, the initialization
of dynamic macroscopic time (𝑡 > 0) must be formally mapped
via the Dilation Cascade. We introduce a localized topological
contradiction into the computationally generated P0 matrix to
simulate the Prime Scission.

The base space is programmed to dynamically execute the
Void Insertion Operator (Υ̂𝑣𝑜𝑖𝑑) to resolve the resulting infinite
local flux. By employing a force-directed layout to perfectly
mimic the intrinsic Clash Kernel (𝐾̂𝑐𝑙𝑎𝑠ℎ), the simulation tracks
the precise cardinality of Negative Space (M−) injected to satisfy
the 𝐿∞ boundary constraints.

Figure 1: Computational mapping of Topological Condensation. This
figure illustrates a pre-condensation metric (𝜏 ≪ 0) characterized
by high topological strain and localized parity violations, reflecting
macroscopic entropy.

Figure 2: The algorithmic termination state at 𝜏 = 0: the Prime Tensor
State (P0). Driven strictly by the minimization of F𝑡𝑜𝑝𝑜, the base
space sorts into a flawless bipartite lattice, computationally verifying
the mathematically inevitable zero-entropy (𝑆 = 0) origin limit.
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Figure 3: The pre-scission Prime Tensor State (P0). The network is
completely bound by the 𝐶𝑚𝑎𝑥 = 1 constraint, possessing absolute
topological rigidity and zero Geometric Slack.

Figure 4: The macroscopic metric post-scission. The algorithmic
execution of the Void Insertion Operator (Υ̂𝑣𝑜𝑖𝑑) has injected Neg-
ative Space (Void Tensors, M−) to resolve localized topological
frustration, physically expanding the metric and deriving cosmic
inflation strictly as geometric constraint resolution.

Figures 3 and 4 visually prove the topological mechanics of
metric generation. The expansion of the simulated manifold
operates not as an arbitrary phenomenological stretching of a
continuous fabric, but as the strict, mathematically mandated
extrusion of spatial vertices required to resolve localized topo-
logical gridlock. Consequently, macroscopic metric expansion
is computationally proven to be an emergent structural artifact of
discrete non-commutative geometry. Finally, while this algorith-
mic instantiation maps a localized finite array, the absolute nature
of the topological infimum (𝑙𝐶) algebraically guarantees that
these localized resolution mechanics scale unconditionally to the
macroscopic global boundary without computational divergence.

6 The Continuum Limit: Asymptotic
Recovery of Standard Physics

The Chrysene Formalism does not invalidate the continuous
frameworks of General Relativity or Quantum Field Theory;
rather, it provides the fundamental discrete pixelation—the
topological infimum (𝑙𝐶)—that continuous calculus smooths
over at macroscopic scales. To mathematically validate the
discrete bipartite tensor network against a century of empirical
astrophysical observation, we must formally demonstrate that
continuous field equations act as highly accurate, emergent
statistical approximations of the underlying T𝐶 manifold.

6.1 Macroscopic Smoothing
This macroscopic smoothing is algebraically formalized as the
Continuum Limit, defining the mathematical threshold where
the granular step-functions of the bipartite graph transition into
the differentiable pseudo-Riemannian manifolds (R4) utilized
by standard continuous physics.

Definition 10 (The Continuum Emergence Limit). Let 𝐿𝑜𝑏𝑠
be the characteristic length scale of a physical interaction or
macroscopic measurement. The Continuum Limit is defined
as the strict mathematical boundary where the fundamental
topological infimum (𝑙𝐶) is evaluated as infinitesimally
small relative to the observation scale:

lim
𝑙𝐶

𝐿𝑜𝑏𝑠
→0

Under this asymptotic limit, the discrete combinatorial
constraints of the T𝐶 manifold are mathematically smoothed
into continuous differentiable manifolds.

To structurally recover General Relativity, the exact discrete
tensors governing the spatial metric must map asymptotically to
continuous tensor fields.
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Theorem 5 (Macroscopic Smoothing of the Fermionic
Anchor Tensor). Under the Continuum Limit, the discrete,
localized mapping of invariant mass anchors (Σ 𝑓 𝑒𝑟𝑚𝑖𝑜𝑛)
asymptotically smooths into the continuous Stress-Energy
Tensor (𝑇𝜇𝜈) of General Relativity.

Proof. The Fermionic Anchor Tensor (Σ 𝑓 𝑒𝑟𝑚𝑖𝑜𝑛) operates as
a discrete integer counting tensor mapping the exact 0-simplex
coordinates of invariant mass (M+) on the bipartite graph. Let
a macroscopic volume𝑉𝑚𝑎𝑐𝑟𝑜 ∼ 𝐿3

𝑜𝑏𝑠
bound a vast cardinality

of fundamental anchors (𝑁 𝑓 ≫ 1).
As 𝑙𝐶 → 0 relative to 𝐿𝑜𝑏𝑠, the individual geometric step-
intervals between adjacent mass elements become mathe-
matically indistinguishable. The discrete summation of lo-
calized point-masses across the macroscopic volume maps
algebraically as a continuous density distribution. Therefore,
the intrinsic geometric inertia (mass) and dynamic unan-
chored strain (energy) defined by Σ 𝑓 𝑒𝑟𝑚𝑖𝑜𝑛 map directly into
the macroscopic energy density (𝜌) and momentum fluxes
modeled by continuous differential operators. The discrete
counting tensor asymptotically yields the classical continuous
tensor:

lim
𝑙𝐶→0

Σ 𝑓 𝑒𝑟𝑚𝑖𝑜𝑛 ≡ 𝑇𝜇𝜈

□

6.2 Recovering Einstein’s Field Equations

Having recovered the continuous stress-energy distribution, the
continuous curvature of spacetime (𝐺𝜇𝜈) must similarly be
formally derived from discrete topological constraints.

Theorem 6 (The Continuous Limit of Topological Distor-
tion). Under the Continuum Limit, the structural gradient
of the Negative Space, defined by the discrete spatial con-
volution of the intrinsic Clash Kernel over the Fermionic
Anchor Tensor (Δ𝑉𝑠𝑝𝑎𝑐𝑒 = 𝐾̂𝑐𝑙𝑎𝑠ℎ ⊗ Σ 𝑓 𝑒𝑟𝑚𝑖𝑜𝑛), asymptot-
ically maps to the continuous spacetime curvature of the
Einstein Tensor (𝐺𝜇𝜈).

Proof. Within the discrete formalism, macroscopic spatial
volume generation (Δ𝑉𝑠𝑝𝑎𝑐𝑒) is defined as the yielding of the
base space to minimize Topological Free Energy, evaluated via
a discrete spatial convolution. As this convolution approaches
the macroscopic limit (𝑙𝐶 → 0), the discrete graph-theoretic
path lengths defining the Void Density Scalar (𝜌𝑣𝑜𝑖𝑑) tran-
sition into continuous differential coordinates, mapping the
interstitial Void Tensors (M−) algebraically as a continuous
metric tensor field (𝑔𝜇𝜈).
The Clash Kernel (𝐾̂𝑐𝑙𝑎𝑠ℎ), which defines the absolute topo-
logical stress generated per fundamental node, maps asymp-
totically into a continuous second-order differential operator

acting upon the emergent continuous metric 𝑔𝜇𝜈 . Further-
more, the strict topological conservation of Geometric Slack
(Γ𝑠𝑙𝑎𝑐𝑘) across the bipartite graph rigorously mandates that the
continuous extrapolation of the Clash Kernel satisfies the con-
tracted Bianchi identities (∇𝜇𝐾̂

𝜇𝜈 = 0). Because Void Tensors
(M−) cannot be spontaneously deleted or generated without
corresponding invariant mass interactions, local geometric
stress is absolutely conserved, directly mimicking the local
conservation of energy-momentum. By Lovelock’s Theorem,
in a four-dimensional continuous limit, the unique symmetric,
divergence-free tensor constructed solely from the metric and
its first two derivatives is exactly the Einstein Tensor (𝐺𝜇𝜈).
Thus, the discrete convolution operator functionally translates
to continuous geometric curvature:

lim
𝑙𝐶→0

(𝐾̂𝑐𝑙𝑎𝑠ℎ⊗) ≡ 𝐺𝜇𝜈

By substituting these emergent continuous limits back into the
foundational Topological Stress-Void Equation (Δ𝑉𝑠𝑝𝑎𝑐𝑒 =

𝐾̂𝑐𝑙𝑎𝑠ℎ ⊗ Σ 𝑓 𝑒𝑟𝑚𝑖𝑜𝑛), we algebraically recover the proportional
relationship 𝐺𝜇𝜈 ∝ 𝑇𝜇𝜈 . The insertion of the emergent macro-
scopic coupling constants formally completes the derivation,
strictly recovering the exact continuous field equations of
General Relativity:

𝐺𝜇𝜈 =
8𝜋𝐺
𝑐4 𝑇𝜇𝜈

□

This derivation rigorously proves that the continuous metric
formulation operates perfectly as a low-resolution macroscopic
approximation. What classical physics interprets as the smooth
curvature of a continuous spacetime fabric formally maps as
the continuous statistical smoothing of a rigid, discrete graph
expanding its spatial vertex cardinality to strictly minimize
Topological Free Energy.

7 Resolving Macroscopic Anomalies:
Phenomenological Previews

The ΛCDM framework operates as the standard paradigm of
modern cosmology; however, it necessitates the inclusion of con-
tinuous phenomenological parameters—such as Dark Matter and
Dark Energy—to compensate for the mathematical divergences
inherent to the continuum. By replacing the continuous metric
with the discrete bipartite geometry of the T𝐶 manifold, the
Chrysene Formalism algebraically resolves these macroscopic
paradoxes without requiring heuristic parameterization. We
preview these structural resolutions, establishing the theoretical
foundation for subsequent exhaustive formalizations.

22



Annals of the Chrysene Formalism Vol. 1, No. 1 | Aug 2026

7.1 Dark Matter as Topological Scarring (Σ𝑠𝑐𝑎𝑟)
In standard continuous models, galactic rotation curves ne-
cessitate an unobserved halo of weakly interacting massive
particles (WIMPs). Within the discrete formalism, this continu-
ous particle anomaly is structurally superseded by the geometric
consequences of the initial Dilation Cascade.

Definition 11 (Topological Scarring, Σ𝑠𝑐𝑎𝑟 ). A Topologi-
cal Scar (Σ𝑠𝑐𝑎𝑟 ) is defined as a stable, macroscopic sub-
manifold of the T𝐶 lattice where interstitial Void Tensors
(M−) map permanently locked in a state of unresolved
algebraic frustration, strictly absent of any fundamental
invariant mass anchors (M+).

During the extreme topological scission of the early universe,
specific sub-manifolds encountered geometric gridlock before
resolving their internal algebraic strain. Because the funda-
mental Clash Kernel (𝐾̂𝑐𝑙𝑎𝑠ℎ) evaluates algebraic frustration
regardless of whether the boundary originates from a localized
Pauli penalty or an intrinsic geometric defect, the base space
must map a Topological Scar strictly identically to invariant
mass. Therefore, Topological Scarring geometrically induces
a localized Void Density Gradient (∇𝜌𝑣𝑜𝑖𝑑) that is functionally
identical to macroscopic gravitational curvature, formally re-
placing the continuous Dark Matter particle hypothesis with a
permanent geometric defect in the bipartite graph.

7.2 The Hubble Tension: Systemic Aliasing
Empirical measurements reveal an irreconcilable discrepancy
in the Hubble Constant (𝐻0), mapping a slower continuous
expansion rate in the early universe compared to the late, local
universe. The Chrysene Formalism algebraically models this
"Hubble Tension" not as a physical divergence, but as a systemic
mathematical artifact of continuous approximation.

Definition 12 (The Expansion Aliasing Effect). The Expan-
sion Aliasing Effect is the systemic mathematical artifact
generated when the discrete, step-wise volumetric sequence
of metric generation (Δ𝑉𝑠𝑝𝑎𝑐𝑒) via the Void Insertion Opera-
tor (Υ̂𝑣𝑜𝑖𝑑) is phenomenologically modeled as a continuous
exponential derivative.

When mapping the highly homogeneous early universe (e.g.,
the Cosmic Microwave Background), the discrete ordinal tran-
sition sequence mapped expansion symmetrically, allowing
continuous approximations to accurately mirror the fundamental
base rate of Υ̂𝑣𝑜𝑖𝑑 . However, in the highly expanded macroscopic
limit, invariant mass anchors have aggregated into structurally
localized, isolated sub-manifolds (galaxies). Macroscopic ra-
diation traversing this late-universe topology must predomi-
nantly navigate void-dominated radiation paths—deep, highly

expanded regions of Negative Space (M−) between clustered
galaxies. Applying a continuous mathematical model across
this anisotropic topology systematically smooths the localized
topological constraints imposed by massive structures. The
late-universe continuous 𝐻0 mapping is therefore aliased to
a mathematically inflated scalar value to compensate for the
geometric clustering of the discrete graph.

7.3 Black Hole Unitarity and Information Preser-
vation

The Penrose-Hawking singularity theorems mathematically ne-
cessitate that infalling information is compressed into a di-
mensionless coordinate, generating the Black Hole Information
Paradox. By enforcing the discrete 𝐿∞ boundary constraints of
the T𝐶 manifold, the singularity is mathematically prohibited.

Theorem 7 (Coordinate-Locked Unitarity). The quantum
state vector of an infalling fermion is permanently anchored
to a specific, unique spatial 0-simplex upon intersection
with the 𝐶𝑚𝑎𝑥 boundary of a Macroscopic Prime Tensor
State, structurally preserving quantum information.

Proof. Because the interior core of a black hole evaluates to
exactly zero Geometric Slack (Γ𝑠𝑙𝑎𝑐𝑘 = 0), internal spatial
translations are mathematically undefined. When an invariant
mass anchor intersects this maximally compressed boundary,
its localized metric exhausts all interstitial Void Tensors. The
element is forced to map to the next available adjacent 0-
simplex on the outer topological shell that satisfies the Bipartite
Edge Constraint.
Upon anchoring to this specific vertex, the intrinsic quantum
numbers of the element can no longer map state evolution,
decay, or spatial translation, becoming a permanent geomet-
ric invariant of the local sub-manifold. Therefore, the total
quantum state vector of a black hole is structurally modeled
as the exact, finite tensor product of the localized Pauli con-
straints rigidly anchored within its core. Information is strictly
conserved as the static adjacency configuration of the bipar-
tite graph, definitively resolving the Black Hole Information
Paradox and strictly preserving quantum unitarity. □

7.4 Empirical Falsifiability: The Discrete Kine-
matic Boundary

A rigorous mathematical formalism must establish strict falsifi-
able macroscopic boundaries to empirically validate its algebraic
axioms. Within continuous frameworks, Lorentz invariance is
preserved infinitely, theoretically permitting kinematic propaga-
tion to arbitrarily high momenta. Consequently, classical models
permit the phenomenological de Broglie wavelength to smoothly
approach zero (𝜆 → 0) as energy diverges to infinity (𝐸 → ∞).
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The Chrysene Formalism structurally prohibits this continuous
asymptote. Because spatial translation maps strictly as the
discrete sequential traversal of an invariant anchor across the
0-simplices of the local graph, kinematic propagation is rigidly
bounded by the finite combinatorial limits of the T𝐶 manifold.

Theorem 8 (The Modified Discrete Dispersion Relation).
The exact, energy-dependent invariant relation bounding
mass and momentum over the discrete bipartite lattice is
defined strictly as an even-powered polynomial series:

𝐸2 = 𝑝2𝑐2

[
1 − 𝜉

(
𝑝𝑐

𝐸𝐶

)2
− O

(
𝑝𝑐

𝐸𝐶

)4
]
+ 𝑚2𝑐4

where 𝐸𝐶 ≡ ℏ𝑐
𝑙𝐶

defines the absolute Chrysene Energy Limit,
and 𝜉 is an intrinsic dimensionless geometric parameter of
the alternant lattice.

Proof. Within the discrete T𝐶 manifold, structural momentum
maps exactly as a finite difference operator across the topologi-
cal infimum 𝑙𝐶 . To formally derive the macroscopic deviation,
a Taylor expansion of the finite discrete function is mapped.
Because the underlying spatial topology maps strictly as a bi-
partite graph, the topological constraint structurally preserves
the inherent parity of the alternant geometry, mathematically
prohibiting odd-powered (linear) terms.
At extreme kinetic limits, as the structural momentum 𝑝 scales,
the geometric wavelength converges upon the fundamental
lattice limit. During the physical formation process at the
fracturing limit, the metric maps back to the absolute structural
rigidity of the P0 state. Because this origin state geometrically
forces a singular, unique permutation governed by strict Hex-
octahedral (𝑂ℎ) symmetry, the amorphous bipartite topology
is formally foregone at the ultimate discrete resolution. This
absolute geometric rigidity algebraically mandates that the 3-
dimensional finite difference operators sphericalize identically,
yielding a purely isotropic scalar parameter 𝜉. Consequently,
the resulting Lorentz Invariance Violation (LIV) remains abso-
lutely directionally independent across all macroscopic spatial
vectors.
Because fractional spatial distances (sub-lattice coordinates
where 𝛿𝑥 < 𝑙𝐶 ) are algebraically undefined, the discrete metric
mandates a strict quadratic constraint[cite: 3]. The infinite
continuous momentum transfer is therefore geometrically
truncated. □

This structural derivation yields a definitive, falsifiable pre-
diction: an absolute kinematic boundary in ultra-high-energy
spectra.

As illustrated in Figure 5, the empirical observation of this
exact spectral truncation in ultra-high-energy cosmic rays (UHE-
CRs) provides direct formal corroboration that the vacuum acts
not as an infinitely divisible continuous field, but as a granular,
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Figure 5: The Discrete Kinematic Boundary and Spectral Truncation.
The dashed red trajectory maps the standard continuous approximation
(General Relativity and Quantum Field Theory), which mathematically
permits infinite spatial division (𝜆 → 0 as 𝐸 → ∞). The solid
blue trajectory maps the explicit application of the discrete Action
functional upon the T𝐶 manifold[cite: 2]. At extreme energies, the
mapping imposes a strict geometric asymptote exactly at the Topological
Infimum (𝑙𝐶 ), mathematically prohibiting fractional spatial evaluation.

mathematically bounded topology[cite: 2].

8 Conclusion: A Unified Geometric Fu-
ture

The formalization of the Chrysene Topos (T𝐶) establishes an
absolute, deterministic mathematical foundation for macroscopic
astrophysics. Ultimately, classical continuity and discrete non-
commutative geometry are not at odds; they are mathematically
reconciled as distinct scalar evaluations of the exact same un-
derlying operator algebra. The continuous pseudo-Riemannian
manifolds and stochastic probability spaces of standard physical
frameworks operate safely and verifiably as emergent, macro-
scopic statistical approximations of the rigid, discrete combi-
natorial constraints mapping the bipartite graph. By replacing
continuous parameters with strict discrete algebraic boundaries,
the framework systematically eradicates the undefined contin-
uous fluids and infinite mathematical divergences that have
historically plagued standard cosmological models.

With the foundational axioms of the macroscopic metric es-
tablished in this inaugural work, a vast trajectory for applied
theoretical exploration emerges for subsequent papers in this
journal series. Future cosmological treatises will deeply for-
malize the structural resolutions previewed herein, rigorously
quantifying the Void Density Gradients (∇𝜌𝑣𝑜𝑖𝑑) of Topological
Scarring and algorithmically isolating the Expansion Aliasing
Effect.

Furthermore, because the fundamental geometric constraints
governing the spatial limits of the universe are strictly scale-

24



Annals of the Chrysene Formalism Vol. 1, No. 1 | Aug 2026

invariant, future publications will bridge this discrete topology
directly to mesoscopic and applied topological engineering.
Subsequent volumes will systematically leverage the Chrysene
Tensor Space to execute:

• Biological Emergence and Molecular Pharmacology:
Structurally mapping the 𝐼𝐶 manifold to the abiotic genesis
of life, protein synthesis, and the multivariate regulation of
organic networks via the H∞ minimax norm.

• Topological Cryptography: Establishing absolute struc-
tural fault-tolerance in post-quantum cryptography by utiliz-
ing the macroscopic sequence space natively as Geometric
Goppa Codes over the Galois field 𝐺𝐹 (4).

• Quantum Information Routing: Exploring topological
quantum computing and coherent data routing through non-
Abelian anyonic representations of the Artin Braid Group
operating over discrete topological manifolds.

• Systemic Liquidity in Global Networks: Deriving topo-
logical conservation laws to ensure network stability and
absolute bounding within complex, high-stakes global fi-
nancial networks.

By translating these universal algebraic invariants into applied
physical frameworks, this journal will systematically secure
a deterministic, scale-invariant architecture for the future of
macroscopic engineering and mathematical physics.

A Theoretical Background and Compar-
ative Literature

To rigorously situate the Chrysene Formalism within the broader
landscape of theoretical physics, this appendix maps the math-
ematical pedigree underlying the T𝐶 manifold. While the for-
malism operates strictly as a discrete algebraic system, it builds
cooperatively upon foundational discrete cosmology and non-
commutative geometry, mathematically superseding continuous
approximations by anchoring its geometric proofs in established
theories of operator algebras and discrete differential geometry.

A.1 Non-commutative Geometry and Operator
Algebras

The transition from continuous Euclidean manifolds to a dis-
crete, rigidly defined mathematical environment relies upon
the formalisms of non-commutative geometry, most definitively
established by Connes [Con94]. To evaluate continuous metric
derivations without conceding absolute spatial boundaries, the
foundational discrete geometry is elevated into an analytical
structure via norm-completed 𝐶∗-algebras and von Neumann
algebras. Furthermore, the continuous execution of spatial

operations natively driving the unique 1-parameter weakly con-
tinuous automorphism group is grounded in Tomita-Takesaki
modular theory [Tak03]. The Chrysene Formalism adapts these
non-commutative frameworks by anchoring the continuous op-
erator fiber exclusively over a discrete metric space, thereby
establishing the absolute algebraic limits that safely constrain
the evaluation of functional calculus.

A.2 Discrete Spacetime and the Resolution of
Singularities

The transition from continuous pseudo-Riemannian manifolds
to discrete combinatorial spaces has long been pursued to math-
ematically resolve the infinities inherent to General Relativity.
Foundational frameworks such as Loop Quantum Gravity (LQG),
Loop Quantum Cosmology (LQC), and Causal Dynamical Tri-
angulations (CDT) establish that macroscopic spacetimes can
emerge from quantized, pre-geometric networks and angular
momentum spin networks [Rov04, Ash09, AJL04, Pen71].

While both the Chrysene Formalism and frameworks like
LQG leverage discrete relational networks to mathematically
circumvent continuous metric divergences, the structural axioms
bounding the T𝐶 manifold exhibit radical topological divergence
from standard LQG spin networks.

A.3 Topological Divergence from Loop Quantum
Gravity

The structural divergence between the T𝐶 manifold and LQG
maps strictly across three fundamental constraints:

• The Topology of the Node (Quantized Space vs. Quan-
tized Invariants): Within standard LQG, the nodes of
a spin network are defined as discrete quanta of empty
spatial volume, bounded by area operators mathematically
mapped from the continuous 𝑆𝑈 (2) gauge group [Rov04].
Space constitutes the fundamental topological entity. The
Chrysene Formalism algebraically reverses this topological
priority. Within the T𝐶 manifold, continuous space is not
a fundamental node. The vertices of the graph map exclu-
sively as the Fundamental Anchors (Σ0)—the quantized,
invariant mass geometries. Space is defined strictly as
Geometric Slack (Γ𝑠𝑙𝑎𝑐𝑘), an emergent relational boundary
mapped to minimize Topological Free Energy (F𝑡𝑜𝑝𝑜).

• Graph Topology (Stochastic Superposition vs. The
Bipartite Constraint): Because LQG nodes map with-
out intrinsic geometric sorting constraints, LQG utilizes
probabilistic quantum amplitudes, modeling macroscopic
space as a continuous quantum superposition of all geo-
metrically valid graph states [Rov04]. The T𝐶 manifold is
bounded entirely by the Axiom of Bipartite Assortativity.
Nodes possess intrinsic, strict 𝛼 or 𝛽 parity, prohibiting
undefined structural entanglement and constraining the
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manifold strictly toward highly ordered, stable geometric
limits without probabilistic superposition.

• Kinematic Dynamics and the Origin State: To map
temporal progression, LQG operates via "Spin Foams"—a
continuous transition amplitude representing the stochas-
tic summation over all possible histories [Rov04]. The
Chrysene Formalism establishes time strictly as Localized
Ordinal State Transitions bounded by localized geometric
constraints. Furthermore, while LQG models the initial sin-
gularity via a "Big Bounce" (a repulsive limit of maximum
spatial quantization) [Ash09], the T𝐶 manifold models the
origin as the Prime Scission—the structural yielding of an
absolute, zero-entropy topological ground state driven by
localized parity evaluation against a rigid boundary.
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