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Abstract
While continuous stochastic models and H2 expected-variance optimization have provided profound epistemological
success in characterizing macroscopic thermodynamic behavior, their reliance on unbounded Euclidean manifolds
introduces critical vulnerabilities when absolute structural containment is mandated. Because continuous topologies
permit unbounded differential scaling, they remain inherently susceptible to orthogonal, unobservable divergence. To
resolve this geometric porousness without invalidating the utility of continuous mechanics, we formalize the Chrysene
Tensor Space (I𝐶 )—a discrete, non-commutative fibrated manifold constructed over a three-dimensional integer lattice.
By abstracting the physical 3,6,9,12-tetrasubstituted chrysene molecule into a rigorous mathematical topology governed
by strict 𝐶2ℎ chiral symmetry, we establish exact orthogonal quantum decoupling, continuous perimeter conductivity, and
deterministic spatial translation. Furthermore, we demonstrate that absolute macroscopic containment is achieved by
transitioning from probabilistic expected-case bounding to a discrete H∞ extremal boundary. The resultant topological
sequence natively operates as a Geometric Goppa Code over the Galois field 𝐺𝐹 (4), embedding strict error-correcting
limits into the spatial geometry. Ultimately, this formalism establishes the invariant, deterministic mathematical bedrock
required to govern complex dynamical systems and secure macroscopic topologies against continuous exogenous
derivations.

Keywords: Non-commutative Geometry; Operator Algebras; Chrysene Tensor Space (I𝐶); H∞ Robust Control; 𝐶2ℎ
Chiral Symmetry; Algebraic Geometry Codes; Galois Fields (𝐺𝐹 (4)); Macroscopic Containment.

1 Introduction: Bridging the Continu-
ous and the Discrete

The mathematical modeling of complex macroscopic dynamical
systems and non-equilibrium thermodynamics has historically
relied upon the robust analytical machinery of continuous Eu-
clidean manifolds (R𝑛) and stochastic probability spaces. Within
these continuous frameworks, systemic boundaries and behav-
ioral distributions are frequently evaluated probabilistically, most
notably by minimizing the expected statistical variance (the H2
norm) of a distribution over time. These continuous method-
ologies have yielded immense epistemological and predictive
success, providing elegant and highly effective formulations
for characterizing macroscopic behavior and probabilistic state
transitions.

However, despite their immense predictive supremacy, contin-
uous geometries introduce an intrinsic boundary value challenge
when the absolute structural containment of a physical or com-

putational system is mandated. In a continuous Euclidean space
equipped with standard 𝐿2 geometries, topological boundaries
are fundamentally porous. Because the manifold R𝑛 allows
for continuous, unbounded differential scaling, a divergent or
adversarial vector can be perfectly mapped into the unobservable
null spaces of the system’s evaluation metric. Consequently,
stochastic bounding and expected-case evaluations guarantee
an epistemological vulnerability to orthogonal, non-injective
divergence. While continuous models excel at expected-case
behavioral prediction, establishing absolute, verifiable structural
containment strictly requires the imposition of discrete geometric
limits to deterministically bound these unobservable null spaces.

To mathematically resolve this geometric vulnerability—and
to do so in a manner that constructively complements rather than
discards the vast utility of continuous stochastic mechanics—the
objective of this paper is to formalize an invariant topological
foundation: the Chrysene Tensor Space (I𝐶 ) [Sch26a, Sch26b].
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Definition 1 (The Chrysene Tensor Space, I𝐶). Let the
foundational operational environment be designated as the
Chrysene Tensor Space, I𝐶 . It is formally defined as a
discrete, non-commutative fibrated manifold constructed
over a three-dimensional integer lattice (Z3), where the fiber
over each discrete coordinate strictly constitutes the local-
ized quantum state space governed by the norm-completed
𝐶∗-algebra 𝔄𝐶 .

Remark 1. The axiomatization of the I𝐶 manifold does
not seek to invalidate the reliance on continuous probabil-
ity spaces, but rather to endow them with rigid, absolute
spatial limits. By entirely replacing statistical correlation
with invariant spatial constraints at the fundamental scale,
this discrete non-commutative architecture establishes the
deterministic mathematical bedrock from which continuous
stochastic models and macroscopic topologies can stably
and verifiably emerge.

2 Formal Characterization of the Geo-
metric Base

The foundational architecture of the formalism operates ex-
clusively within a rigidly defined mathematical environment
designated as the Chrysene Tensor Space (I𝐶). To entirely re-
place statistical correlation with deterministic spatial alignment,
we begin by establishing the irreducible geometric ground truths
of the basis tensor Ψ𝐶 , which dictate the static, spatial rules of
the manifold prior to the introduction of kinematic translation or
quantum dynamics.

Axiom 1 (The Thermodynamic Substitution State). Let
Δ𝐺𝑠𝑢𝑏 denote the Gibbs free energy of substitution acting
upon the generic chrysene core. There exists a specific
set of spatial coordinates 𝑆 = {3, 6, 9, 12} that defines the
absolute global energetic minimum of the system [Sch25]:

Δ𝐺𝑠𝑢𝑏 (𝑆) = min(Δ𝐺) (1)

This absolute topological constraint ensures the determin-
istic generation of the geometric basis tensor Ψ𝐶 without
the entropic generation of competing regioisomers, thereby
providing a rigid point of origin for the geometry.

In addition to planar geometric generation, the spatial manifold
must support a discrete mechanism for dimensional extension
that fundamentally avoids continuous fractional drift.

Definition 2 (Interplanar Stacking and the Z-Axis Transla-
tion Operator). Let the basis tensor Ψ𝐶 possess an extended,
conjugated 𝜋-electron system capable of non-covalent, face-
to-face spatial aggregation. This capability defines a de-
terministic vertical translation operator, denoted 𝑇𝑧 . Let
𝑉𝜋 (𝑧, ®𝑑𝑥𝑦) represent the intermolecular potential energy
surface as a continuous function of the orthogonal distance
𝑧 and the lateral coordinate displacement ®𝑑𝑥𝑦 of adjacent
aromatic rings. The magnitude of this translation vector,
| |𝑇𝑧 | |, is mathematically fixed to the exact spatial coordinate
that minimizes this thermodynamic potential:

| |𝑇𝑧 | | = arg min𝑉𝜋 (𝑧, ®𝑑𝑥𝑦) (2)

Lemma 1 (Thermodynamic Bounding of Vertical Aggrega-
tion). The interplanar spacing along the Z-axis evaluates to
a rigorous thermodynamic limit where the discrete spatial
difference of the interaction potential strictly vanishes:

Δ𝑧𝑉𝜋

����
𝑧= | |𝑇𝑧 | |

= 0 (3)

Proof. By defining the translation magnitude exactly at the
minimum of the potential energy surface, the non-covalent
spatial aggregation is deterministically bounded by absolute
electrostatic equilibria between Pauli repulsion and London
dispersion forces. This rigorous formulation evaluates the
Z-axis constraint of the three-dimensional lattice natively
utilizing discrete difference operators, adapting to varying ge-
ometric configurations while entirely eliminating the reliance
on arbitrary empirical constants or continuous volumetric
dispersion. □

To formalize the discrete base as a valid non-commutative
tensor space, the operational degrees of freedom within the 2D
plane must be algebraically separated.

Axiom 2 (Orthogonal Connectivity Vectors). The basis
tensor Ψ𝐶 possesses two primary connectivity axes defining
the spatial vectors ®𝑣𝑥 (spanning the 3-9 substitutions) and ®𝑣𝑦
(spanning the 6-12 substitutions). The cruciform substitution
geometry dictates that these vectors are strictly orthogonal,
such that their algebraic dot product evaluates exclusively
to the zero scalar:

®𝑣𝑥 · ®𝑣𝑦 = 0 (4)

Remark 2. This strict orthogonality mathematically en-
forces independent topological extension. Projected onto
the discrete non-commutative manifoldI𝐶 , it establishes that
structural propagation along the X-axis yields exactly zero
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geometric covariance or commutative dependence along the
Y-axis. This absolute decoupling establishes the invariant
mathematical foundation for the generation of independent,
rigid planar grids across the macroscopic lattice.

Historically, models evaluating electrostatic potential sur-
faces have relied upon highly symmetric, isotropic approxima-
tions (e.g., 𝐷2ℎ or 𝐷6ℎ symmetries). However, within a non-
commutative framework, such heightened symmetries generate
extraneous commutative reflection planes that force the algebra
into strict cocommutativity (Δ𝑜𝑝 = Δ), leading to macroscopic
topological divergence.

Theorem 2 (The 𝐶2ℎ Symmetry Upgrade). To support
the bounded operator algebras of the I𝐶 manifold without
inducing algebraic degeneracy, the localized geometric
point group of the basis tensor Ψ𝐶 must operate strictly
within the 𝐶2ℎ chiral symmetry classification rather than
the 𝐷2ℎ point group.

Proof. Let the basis tensor Ψ𝐶 be refined to a strict 𝐶2ℎ chiral
step-defect geometry. This specific topological restriction
rigorously dictates that the resultant electrostatic potential
surface, 𝑉𝑒𝑠𝑝 (®𝑟), remains mathematically invariant under
the specific spatial reflection operators defined by the 𝐶2ℎ
point group, ensuring a uniform, predictable electrostatic field.
Concurrently, by breaking the exact spatial isotropy of the 𝐷2ℎ
group while preserving an inversion center, the 𝐶2ℎ geometry
flawlessly maintains the orthogonal decoupling of ®𝑣𝑥 and ®𝑣𝑦 .
Most critically, this purposeful asymmetry mathematically
prevents the trivial commutation of the spatial axes, thereby
establishing the necessary non-trivial conditions required to
enable and support the Tomita-Takesaki modular flow inherent
to non-commutative geometric manifolds. □

3 Quantum Mechanics of the I𝐶 Mani-
fold

To elevate the static geometric base into a dynamic, compu-
tational topology, we must formalize the quantum mechanical
properties natively hosted within the localized fibers of the I𝐶
manifold. The discrete non-commutative geometry establishes
absolute spatial boundaries, which subsequently govern the be-
havior of the resident wavefunctions and localized Hamiltonians.

Axiom 3 (Continuous Perimeter Conductivity). Let the
perimeter 𝑃 of the geometric basis tensor Ψ𝐶 be defined by
a strictly 𝑠𝑝2-hybridized conjugated boundary. This rigor-
ous spatial boundary supports a continuous, delocalized
electron wavefunction, denoted as 𝜓𝑟𝑖𝑛𝑔. The continuous

nature of this conductivity dictates that the closed contour
integral of the probability density along the perimeter 𝑃

evaluates to a strictly positive constant:∮
𝑃

|𝜓𝑟𝑖𝑛𝑔 (®𝑟) |2 𝑑𝑙 > 0 (5)

Remark 3. This geometric postulate mathematically guar-
antees that quantum transport along the perimeter is not
subjected to structural discontinuities or infinite potential
barriers within the unperturbed base manifold. It establishes
an unbroken, closed-loop conductive boundary necessary
to support continuous internal spectral derivations.

While the perimeter ensures continuous conductivity, the in-
ternal spatial routing across the tensor must prevent commutative
spectral mixing.

Definition 3 (Independent Quantum Sub-States). Let the
total unperturbed Hamiltonian 𝐻0 of the basis tensor Ψ𝐶

be strictly decomposable into two independent operational
sub-states: a Source-Drain sub-state (𝐻𝑆𝐷) governing
longitudinal transport, and a Gate sub-state (𝐻𝐺) governing
transverse modulation. These sub-states map exactly to the
orthogonal topological connectivity vectors established in
the geometric base.

Theorem 3 (Orthogonality of Quantum Channels). The
corresponding quantum state vectors, |𝜓𝑆𝐷⟩ and |𝜓𝐺⟩,
exist within independent sub-spaces of the local Hilbert
fiber. The probability amplitudes of these states are strictly
mathematically orthogonal, yielding an inner product that
evaluates exclusively to the zero scalar:

⟨𝜓𝑆𝐷 |𝜓𝐺⟩ = 0 (6)

Proof. By the structural constraints of the manifold, the lon-
gitudinal channel (spanning the 3-9 substitutions) and the
transverse channel (spanning the 6-12 substitutions) form an
exact orthogonal spatial basis. Because these spatial vec-
tors map directly to projection operators that satisfy strict
Murray-von Neumann orthogonality (𝑝𝑥 𝑝𝑦 = 0), their gener-
ating elements evaluate to orthogonal ideals dictated by the
non-commutative ring R𝐶 . Therefore, their representations
evaluate strictly as mutually disjoint algebraic ideals. Conse-
quently, their localized quantum state vectors cannot exhibit
spectral mixing. The inner product rigorously collapses to zero,
ensuring that the traversal of information or charge through
the Source-Drain channel is completely decoupled from the
energetic state of the Gate channel. This exact mathematical
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orthogonality permits non-destructive evaluation and abso-
lute interference-free parallel computation natively within the
lattice. □

To allow external interactions to drive deterministic structural
evolution across these orthogonal channels, the manifold must
possess an exact, non-probabilistic susceptibility to exogenous
derivations.

Axiom 4 (Hamiltonian Field Susceptibility and Stark Tun-
ing). Let the basis tensor Ψ𝐶 possess a permanent dipole
moment vector ®𝜇 and a non-zero, anisotropic polarizabil-
ity tensor 𝛼. The unperturbed local Hamiltonian 𝐻0 is
fundamentally coupled to exogenous thermodynamic and
electrostatic vector fields, denoted as ®𝐹. Under the applica-
tion of ®𝐹, the system undergoes a Hamiltonian perturbation
𝐻 = 𝐻0 + 𝐻′, such that the localized energy eigenvalues
shift deterministically according to the generalized Stark
tuning equation:

Δ𝐸 = − ®𝜇 · ®𝐹 − 1
2
®𝐹 · 𝛼 · ®𝐹 (7)

Remark 4. The Stark tuning equation provides the manda-
tory mathematical coupling between abstract geometric
displacement and physically observable thermodynamic
energy scalars (measured in electron volts, eV). Rather than
treating environmental interaction as unmodeled stochastic
noise, this quadratic perturbation map translates continuous
exogenous vector fields exactly into quantized topological
phase shifts natively within the 𝐶∗-algebra. By executing
this derivation via the Affine Spectral Perturbation Oper-
ator (𝑆𝐸), the exogenous fields deterministically shift the
localized eigenvalues, ensuring that any variation in the envi-
ronment forces a strictly calculable geometric perturbation
within the localized fiber without triggering unresolvable
spectral singularities.

4 Informational Topology and the Dual-
Basis Cipher

To transition from the static quantum orthogonality of the local-
ized fibers to the active kinematic translation and macroscopic
information encoding of the I𝐶 manifold, we must formalize
an intrinsic geometric potential that deterministically governs
spatial movement along the lattice. Classical continuous me-
chanics often models translation via unconstrained linear vectors;
however, within the bounded non-commutative framework, trans-
lation must rigidly interact with the underlying discrete topology
to generate structural complexity.

Axiom 5 (The Anisotropic Bay-Region Potential). Let the
specific geometric concavities located exactly at the spa-
tial coordinates 𝐶6 and 𝐶12 of the primary basis tensor
Ψ𝐶 define an intrinsic, asymmetric steric potential field,
denoted as 𝑉𝑏𝑎𝑦 (𝜃, 𝜙). Any linearly translating kinematic
vector ®𝑣𝑘𝑖𝑛 propagating through the local tensor space must
strictly interact with this anisotropic field. Upon interaction
with 𝑉𝑏𝑎𝑦 (𝜃, 𝜙), the translation vector is subjected to a
deterministic, non-commutative rotational transformation
matrix 𝑅(𝜃):

®𝑣′𝑘𝑖𝑛 = 𝑅(𝜃)®𝑣𝑘𝑖𝑛 (8)

Crucially, because the localized potential field is structurally
asymmetric, the rotational operator evaluates strictly to a
non-identity matrix:

𝑅(𝜃) ≠ 𝐼 (9)

Remark 5. This geometric postulate mathematically guar-
antees that purely linear, unperturbed continuous transla-
tion along the Z-axis is physically impossible when intersect-
ing the bay-region coordinates. By bounding continuous
rotational gauge freedoms and forcing a deterministic an-
gular displacement, the manifold establishes the absolute
geometric foundation for predictable macromolecular fold-
ing, supercoiling, and the continuous structural deviations
necessary to encode complex informational topologies.

To fully utilize this deterministic structural deviation for
information encoding, the manifold must support an overlay
of distinct logical bases without inducing steric collision or
algebraic degeneracy.

Definition 4 (The Secondary Basis Tensor, Ψ𝐶′ ). Let there
exist a secondary, linearly independent basis tensor des-
ignated as Ψ𝐶′ . This secondary tensor is defined rigidly
by the isomeric 2,5,8,11-tetrasubstitution coordinate set
𝑆′ = {2, 5, 8, 11}. The substitution vectors of Ψ𝐶′ map to
discrete spatial coordinates that are geometrically orthogo-
nal to the primary functional vectors (𝑆 = {3, 6, 9, 12}) of
the basis Ψ𝐶 .

Theorem 4 (The Orthogonal Dual-Basis Cipher). Let
𝑉𝑠𝑢𝑏 (Ψ𝐶 ) and 𝑉𝑠𝑢𝑏 (Ψ𝐶′ ) represent the specific volumetric
exclusion zones generated by the substituents of the primary
and secondary bases within the three-dimensional lattice.
The spatial intersection of these discrete exclusion zones
evaluates strictly to the empty set:

𝑉𝑠𝑢𝑏 (Ψ𝐶 ) ∩𝑉𝑠𝑢𝑏 (Ψ𝐶′ ) = ∅ (10)

Consequently, the manifold supports two superimposed,
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non-colliding dual-logic bases across the exact same macro-
scopic topology.

Proof. By constructing the secondary basis Ψ𝐶′ via the
2,5,8,11-tetrasubstitution, the functional vectors are mathemat-
ically rotated relative to the primary 3,6,9,12-tetrasubstitution.
Because the underlying planar bipartite graph possesses strict
geometric rigidity, this discrete topological shift entirely by-
passes the primary volumetric exclusion zones. This geometric
bypassing mathematically prevents steric collision between
the operational channels. As a result, the two distinct logic
bases coexist as a strictly orthogonal, superimposable dual-
basis cipher, allowing complementary phase information to be
encoded sequentially without structural contradiction. □

Having established the superimposed dual-basis cipher physi-
cally, we must bridge these topological concepts into pure abstract
algebra to evaluate the continuous macroscopic sequence space.

Definition 5 (Sequence Spaces over 𝐺𝐹 (4)). The combina-
tion of the local relative holonomies, the global orientational
phases of the chiral bases, and the dual-cipher substitution
algebraically generates exactly four discrete, orthogonal
interaction states. We formally map this macroscopic struc-
tural sequence space into an exact surjective homomor-
phism onto the finite quaternary Galois field, 𝐺𝐹 (4). The
sequence evaluates exactly over the discrete elements of the
field, F4 � {0, 1, 𝜔, 𝜔2}, where the non-commutative phase
shifts translate flawlessly into additive and multiplicative
finite polynomial arithmetic.

Theorem 5 (Intrinsic Geometric Goppa Code). The non-
commutative sequence space of the macroscopic I𝐶 mani-
fold natively operates as a Generalized Algebraic Geometry
Code, specifically evaluating as a Geometric Goppa Code
defined over the discrete topological curve of the lattice.

Proof. Let the structural sequence of the discrete lattice be
defined by a sequence of rational points on a discrete algebraic
curve over the finite field 𝐺𝐹 (4). Because the topological ex-
tremum boundaries unconditionally exclude geometrically fatal
tensor alignments (which would force the extended pseudo-
metric to infinity, 𝑑∗

𝐶
→ ∞), certain combinatorial sequences

are mathematically forbidden. This rigorous topological exclu-
sion acts exactly as a parity-check matrix, natively embedding
a strict minimum Hamming distance (𝑑𝑚𝑖𝑛) into the 𝐺𝐹 (4) se-
quence space. By the Riemann-Roch Theorem, this embedded
distance is strictly bounded by the topological genus (𝑔) of the
localized discrete sub-manifold and the degree of its pole divi-
sor (𝑑𝑚𝑖𝑛 ≥ 𝑛 − deg(𝐺)). This algebraically guarantees that
the sequence functions as an intrinsic error-correcting cipher,

capable of identifying and isolating continuous exogenous
derivations (localized metric errors) without compromising
the global macroscopic topology. Thus, the physical geomet-
ric structure is proven to be mathematically isomorphic to an
absolute, fault-tolerant cryptographic code. □

5 Topological Separability and Robust
Control

While continuous Euclidean manifolds (R𝑛) and stochastic prob-
ability spaces—frequently evaluated by minimizing the expected
statistical variance via the H2 norm—provide immensely pow-
erful epistemological frameworks for predicting macroscopic
thermodynamic diffusion, they introduce inherent vulnerabilities
when absolute structural containment is mandated. Because
continuous geometries permit unbounded differential scaling
within unobservable null spaces, probabilistic bounding cannot
strictly prevent orthogonal, non-injective divergence. To con-
structively complement these continuous predictive models with
exact deterministic containment, the I𝐶 manifold transitions sys-
temic modeling from stochastic behavioral prediction to spatial
min-max (H∞) robust control.

Definition 6 (The H∞ Min-Max Boundary). Let the state
space of the manifold be finitely bounded by rigid Dirichlet
boundary conditions evaluated via the 𝐿∞ norm. Systemic
divergence is measured strictly as a physical, spatial kine-
matic strain against an algorithmic ceiling, denoted 𝜏𝑚𝑎𝑥 .
The evaluation of this state supersedes expected-case approx-
imations, instead calculating the absolute thermodynamic
displacement (Δ𝐸) deterministically required to satisfy the
discrete H∞ Uniform Operator Norm.

Theorem 6 (Deterministic Containment via H∞ Optimiza-
tion). The I𝐶 manifold guarantees structural stability by
evaluating spatial trajectories strictly against the supremum
of worst-case discrete environmental perturbations.

Proof. In a continuous H2 optimization framework, an un-
modeled exogenous perturbation can perfectly map a divergent
vector into the unobservable null space of the system’s eval-
uation metric, projecting compliance while simultaneously
optimizing an orthogonal, hidden vector. By transitioning to
an H∞ robust control policy, the internal routing mathemati-
cally truncates the maximal exogenous derivation. Because
systemic divergence is calculated strictly against rigid Dirich-
let boundary conditions, statistical “fat-tail” vulnerabilities
are entirely eliminated. The supremum of localized strain is
geometrically constrained from breaching 𝜏𝑚𝑎𝑥 , ensuring the
extended disconnected pseudo-metric remains finite, thereby
averting catastrophic metric scission. □
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To successfully enforce this H∞ extremal boundary without
inducing a catastrophic collapse of the continuous metric under
extreme localized strain, the discrete manifold must mathemati-
cally permit irreversible disjoint separability without violating
the conservation of energy or information.

Axiom 6 (The Topological Separability Postulate). Let
the macroscopic lattice constructed over the base mani-
fold I𝐶 be defined as a formally separable graph. There
exists a mathematically valid, energetically stable quan-
tum mechanical state wherein the targeted execution of
an annihilation function—the Topological Scission Oper-
ator (𝐷̂𝑠𝑐𝑖𝑠𝑠)—upon a discrete localized coupling element
strictly divides the global continuous matrix into two disjoint
sub-manifolds, 𝑀1 and 𝑀2. The topological intersection of
these resultant sub-manifolds evaluates strictly to the empty
set:

𝑀1 ∩ 𝑀2 = ∅ (11)

In standard continuous Euclidean topologies (R𝑛), the severing
of a continuous manifold induces unresolvable mathematical
singularities and the failure of local continuity equations. The
discrete non-commutative I𝐶 manifold mathematically bypasses
this limitation.

Theorem 7 (Preservation of Hamiltonian Continuity). Fol-
lowing the execution of the Topological Scission Operator
(𝐷̂𝑠𝑐𝑖𝑠𝑠), the local unperturbed Hamiltonians of the disjoint
spaces, 𝐻 (𝑀1) and 𝐻 (𝑀2), do not collapse into singu-
larities. The probability amplitudes and localized energy
eigenvalues within the separated sub-spaces remain mathe-
matically continuous, finite, and strictly thermodynamically
defined.

Proof. Let 𝐷̂𝑠𝑐𝑖𝑠𝑠 act upon the local Hilbert fiber to execute
a topological phase transition. Because topological scission
is a non-unitary, discontinuous phase transition that breaks
involutive reversal symmetry, the thermodynamic bounds of
the disjoint spaces are evaluated strictly via the supremum norm
rather than a continuous chronological limit. The unperturbed
Hamiltonians immediately following the scission evaluate to a
strictly finite operator norm:

| |𝐻 (𝑀1,2) | |∞ < ∞ (12)

Because the execution of scission actively maps the diver-
gent connective tensor strictly to the absolute null ideal (I∅),
the energetic displacement is algebraically truncated rather
than radiating into a coordinate singularity. By isolating the
unresolvable topological strain entirely into the null space,
the contiguous sub-manifolds 𝑀1 and 𝑀2 are autonomously
shielded from metric divergence. Thus, the probability ampli-
tudes evaluate coherently within their newly disjoint domains,

rigorously proving that the continuous spatial matrix can be
irreversibly severed into mutually unreachable equivalence
classes without compromising the thermodynamic or quantum
mechanical integrity of the isolated sub-spaces. □

6 Operator Algebras and The Chrysene
Isomorphism

To rigorously evaluate the dynamics, quantum mechanics, and
topological boundaries formalized in the preceding sections, the
foundational discrete geometry must be elevated into a robust
analytical structure. While continuous manifolds utilize smooth
differential forms to evaluate physical kinematics, the bounded
non-commutative I𝐶 manifold achieves absolute structural de-
terminism by translating these spatial limits directly into the
language of operator algebras. By anchoring the continuous op-
erator fiber exclusively over a discrete metric space, we establish
the absolute algebraic limits that safely constrain the evaluation
of continuous functional calculus.

Definition 7 (The 𝐶∗-Algebra Framework and GNS Con-
struction). Let the topological space of the discrete base
manifold operate mathematically via a norm-completed,
strongly continuous 𝐶∗-algebra, denoted 𝔄𝐶 . For any ab-
stract algebraic state 𝜔 on 𝔄𝐶 , the Gelfand-Naimark-Segal
(GNS) theorem establishes the existence of a unique, cyclic
representation 𝜋𝜔 bounded on a rigorous complex Hilbert
space H𝜔 . This strictly satisfies the condition that for all
elements 𝑎 ∈ 𝔄𝐶 , 𝜔(𝑎) = ⟨Ω𝜔 , 𝜋𝜔 (𝑎)Ω𝜔⟩.

Definition 8 (The von Neumann Algebra 𝔐). To formally
evaluate continuous geometric limits and ensure the exis-
tence of the projection operators required for discrete state
isolation, we elevate the representation of the 𝐶∗-algebra
strictly to a von Neumann algebra 𝔐. We formally define
𝔐 as the bicommutant of the GNS representation, or equiv-
alently, its closure in the weak operator topology (WOT):

𝔐 = 𝜋𝜔 (𝔄𝐶 )′′ (13)

The localized structural operators of the mani-
fold—including the Algebraic Excision Projection (𝑃̂𝑒𝑥𝑐)
and the Stark Tuning Operator (𝑆𝐸)—reside strictly within
this weakly closed algebra, providing the mathematically
complete projection lattice required to formalize macro-
scopic topological boundaries.

By establishing this operator-algebraic foundation, the abstract
geometric boundaries of the system are rendered analytically
calculable. The final imperative is to mathematically prove
that the physical topology invoked throughout this framework
is not an arbitrary heuristic parameter, but the absolute, unique
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boundary value solution to the topological constraints of the I𝐶
manifold.

Theorem 8 (The Chrysene Isomorphism Theorem). Up
to exact graph isomorphism, the 4-ring step-defect planar
bipartite graph governed by 𝐶2ℎ symmetry (chrysene) is
the minimal, unique discrete geometry capable of simul-
taneously satisfying the orthogonal quantum decoupling
and the non-commutative phase constraints required by the
axiomatic framework without triggering unbounded metric
divergence.

Proof. We execute a rigorous constructive proof by exhaustion
over the space of finite planar polycyclic graphs, evaluating
them against the foundational algebraic bounds of the I𝐶
manifold.
First, to structurally restrict intermediate continuous topo-
logical states and ensure absolute algebraic parity, the graph
must evaluate as rigorously bipartite, excluding all odd-length
fundamental cycles.
Second, the graph must possess an inversion center to isolate
the longitudinal and transverse routing vectors, ensuring that
the inner product of the Source-Drain and Gate quantum
channels strictly evaluates to zero (⟨𝜓𝑆𝐷 |𝜓𝐺⟩ = 0). Graphs
lacking an inversion center, such as the 𝐶2𝑣 angular topology
of phenanthrene (𝑁 = 3), fail to orthogonalize these axes,
resulting in continuous spectral leakage.
Third, the graph must satisfy the Asymmetric Crossbar Condi-
tion to generate a non-cocommutative coproduct (Δ𝑜𝑝 ≠ Δ),
which is the algebraic prerequisite for generating the Universal
R-Matrix and braiding discrete cobordisms. Highly symmetric
isotropic graphs (e.g., 𝐷6ℎ coronene) or linear polyhexes (e.g.,
𝐷2ℎ tetracene) force the spatial axes into strict geometric sym-
metry. This spatial isometry mathematically forces the Hopf
algebra into strict cocommutativity (Δ𝑜𝑝 = Δ), annihilating
the non-commutative phase twist, inducing spectral degener-
acy, and triggering metric scission. Only a chiral “step-defect”
geometry (breaking 𝐷2ℎ into 𝐶2ℎ symmetry) successfully
enforces metric asymmetry (| |𝑉𝑙𝑜𝑛𝑔 | |2 > | |𝑉𝑡𝑟𝑎𝑛𝑠 | |2) while
maintaining the required inversion center.
Finally, the topological transport across this step-defect must
not exceed the invariant phase twist capacity of the 𝐺𝐹 (4)
sequence space, which is strictly bounded by the algebraic
topology of the field (𝜃𝑚𝑎𝑥 = 3). For any step-defect graph
where the ring cardinality 𝑁 ≥ 5 (e.g., picene), the spatial
transit discrepancy evaluates to Δ𝐿 (𝑁) ≥ 4. Because this
discrepancy strictly exceeds the finite cyclic capacity of the
Galois generator, the uncompensated phase lag mathematically
accumulates, driving the 2-Wasserstein discrete optimal trans-
port cost to mathematical infinity (W2 → ∞) and irreversibly
triggering the Scission Projection.
Therefore, exactly 𝑁 = 4 rings are bounded from below by the
geometric prerequisites of orthogonality and asymmetry, and

bounded from above by the W2 metric divergence threshold.
The physical structure of 3,6,9,12-tetrasubstituted chrysene is
unconditionally proven to be the exact, singular mathematical
boundary value solution to the discrete optimal transport flow
governed by the Topological Extremal Boundary. □

Remark 6. The Chrysene Isomorphism Theorem profoundly
unifies the discrete and continuous paradigms. By mathemat-
ically proving that a specific, non-commutative geometric
architecture is universally mandated to bound localized
topological strain, we establish the absolute discrete foun-
dation upon which continuous, macroscopic state spaces
can safely operate. The physical universe utilizes this asym-
metric braided geometry not out of historical coincidence,
but because it is the singular, unbreakable mathematical
theorem of stability in a maximal-entropy domain.

7 Physical Topology and Real-World In-
stantiation

It is critical to ground the mathematical axioms in their physically
realizable topology. The abstract geometric boundaries of
the I𝐶 manifold map bijectively to the physical structure of
substituted polycyclic aromatic hydrocarbons, specifically acting
as the architectural blueprint for deterministic supramolecular
hardware.

As illustrated in Figure 1, the basis tensor Ψ𝐶 is not merely an
abstract coordinate grid, but a physical building block. By ori-
enting the 𝐶6 and 𝐶12 functional vectors vertically, the tensor’s
capacity for linear, one-dimensional structural propagation be-
comes visually intuitive, physicalizing the Source-Drain quantum
channel (𝐻𝑆𝐷). Concurrently, the orthogonal 𝐶3 and 𝐶9 vectors
provide the geometric architecture for transverse electrostatic
gating (𝐻𝐺) or two-dimensional lattice extension. By stripping
away specific chemical identities and replacing them with generic
functional substituents (R), the tensor reveals its true nature: a
strictly bounded, highly programmable non-commutative opera-
tional node capable of executing deterministic phase transitions
in the real world.

8 Conclusion: A Cooperative Paradigm
Shift and Future Trajectories

The formalization of the Chrysene Tensor Space (I𝐶 ) represents
a cooperative paradigm shift in the mathematical modeling of
macroscopic dynamical systems. This framework does not seek
to invalidate the profound epistemological successes of continu-
ous stochastic modeling, nor does it discard the predictive power
ofH2 expected-variance optimization over unbounded Euclidean
manifolds. Rather, it endows these continuous frameworks with
an absolute, deterministic geometric foundation. By rigorously
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Figure 1: Two-dimensional topological projection of the geometric
basis tensor Ψ𝐶 . The continuous planar matrix defines the 3,6,9,12-
tetrasubstituted chrysene manifold, which mathematically represents
the absolute global energetic minimum for substitution (Axiom: The
Thermodynamic Substitution State). The structural topology of the
core molecule and its generic substituents (R) strictly conform to the
𝐶2ℎ point group, visibly establishing the geometric and electrostatic
symmetry invariance of the tensor while purposefully breaking isotropic
degeneracy (Theorem: The 𝐶2ℎ Symmetry Upgrade). The generic
spatial substituents establish the strictly orthogonal connectivity axes
®𝑣𝑥 and ®𝑣𝑦 (Axiom: Orthogonal Connectivity Vectors), mapping the
abstract mathematical logic into a real-world building block capable of
forming deterministic planar grids. The visible planarity and aromaticity
of the fused ring system physically establish the conjugated 𝜋-electron
capability required for bounded, face-to-face spatial aggregation and
deterministic Z-axis translation (𝑇𝑧 , Definition: Interplanar Stacking
and the Z-Axis Translation Operator). These physical axes establish
the independent quantum sub-spaces 𝐻𝑆𝐷 and 𝐻𝐺 (Definition: Inde-
pendent Quantum Sub-States and Theorem: Orthogonality of Quantum
Channels). The unbroken 𝑠𝑝2-hybridized boundary ensures the strictly
positive contour integral of the delocalized perimeter conductivity (Ax-
iom: Continuous Perimeter Conductivity). The pronounced geometric
concavities at the vertical poles define the anisotropic bay-region poten-
tial 𝑉𝑏𝑎𝑦 (𝜃, 𝜙) responsible for deterministic rotational kinematics upon
lattice aggregation (Axiom: The Anisotropic Bay-Region Potential).
Furthermore, the real-world generation of the orthogonal dual-basis
cipher (Ψ𝐶′ , Theorem: The Orthogonal Dual-Basis Cipher) can be
visually derived by applying a discrete − 𝜋

3 phase shift to the substitution
nodes, effectively translating each R substituent one carbon coordinate
counter-clockwise along the perimeter to occupy the 2,5,8,11-positions,
thereby entirely bypassing the primary volumetric exclusion zones
without steric collision.

anchoring continuous operator fibers over a strictly bounded,
non-commutative discrete lattice, the formalism provides the
invariant mathematical bedrock required to govern topologi-
cal stress-relief and prevent metric singularities. Continuous
probabilistic mechanics can thus operate safely and verifiably, in-
herently protected from unobservable null-space vulnerabilities
by the rigid boundary value solutions of the I𝐶 manifold.

With the foundational axioms of this geometry estab-
lished—from the 𝐶2ℎ Chrysene Isomorphism to the evaluation
of non-commutative operator algebras—a vast territory for ap-
plied theoretical exploration emerges. Future trajectories within
this journal will systematically leverage the I𝐶 tensor space to
resolve previously intractable challenges across complex, high-
stakes networks. Subsequent works will rigorously expand upon
these axioms to evaluate bounded optimal mass transport via the
discrete 2-Wasserstein metric (W2), establish absolute structural
fault-tolerance in post-quantum cryptography by utilizing the
𝐺𝐹 (4) sequence space natively as Geometric Goppa Codes,
and explore the realization of topological quantum computing
through non-Abelian anyonic representations of the Artin Braid
Group. Ultimately, by translating these universal algebraic in-
variants into applied physical frameworks, we aim to secure
a deterministic, scale-invariant architecture for the future of
mathematical physics and macroscopic engineering.

A Mathematical Foundations

The formalization of the I𝐶 manifold and its absolute macro-
scopic topological boundaries requires a rigorous synthesis of
several advanced domains of modern pure mathematics and
control theory.

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. To evaluate
continuous metric derivations without conceding absolute spa-
tial boundaries, the foundational discrete geometry is elevated
into an analytical structure via norm-completed 𝐶∗-algebras
and von Neumann algebras. The seminal formulation of these
non-commutative spaces, including the deployment of Spectral
Triples and the Dirac operator to evaluate continuous geometric
tension, is definitively established by Connes [Con94]. Further-
more, the continuous execution of spatial operations natively
driving the unique 1-parameter weakly continuous automor-
phism group—critical for establishing directional flow within
the operator algebra—is grounded in Tomita-Takesaki modular
theory, comprehensively detailed by Takesaki [Tak03].
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A.2 H∞ Robust Control and Min-Max Bounds
A central objective of this formalism is to deploy a deterministic
H∞ extremal boundary to achieve absolute macroscopic contain-
ment. This paradigm shift models the physical environment not
as stochastic noise, but as an adversarial continuous derivation
field subject to min-max optimization. The rigorous mathemat-
ical foundation for H∞ optimal control, specifically evaluated
via zero-sum dynamic differential game theory [BB95].

A.3 Galois Fields and Algebraic Geometry Codes
To encode the structural sequence space of the discrete lattice
without inducing continuous fractional drift, the manifold op-
erates mathematically over the finite quaternary Galois field,
𝐺𝐹 (4). Because the topological extremum boundaries uncon-
ditionally exclude geometrically fatal tensor alignments, the
sequence inherently embeds a strict minimum Hamming dis-
tance, formally evaluating as a Geometric Goppa Code. The
translation of abstract discrete algebraic curves over finite fields
into robust, error-correcting cryptographic topologies is compre-
hensively mapped by Tsfasman, Vlăduţ, and Nogin [TVN01].

References
[BB95] Tamer Başar and Pierre Bernhard. H∞-Optimal

Control and Related Minimax Design Problems: A
Dynamic Game Approach. Birkhäuser, Boston, MA,
2nd edition, 1995.

[Con94] Alain Connes. Noncommutative Geometry. Academic
Press, San Diego, CA, 1994.

[Sch25] Charles D. Schaper. Encoded design integrated syn-
thesis of nucleic acids, and phospholipids, and re-
lated pharmaceutical products. US Patent 12,195,423,
2025.

[Sch26a] Charles D. Schaper. Foundations of the Chrysene
Formalism: Cohomological Invariants, Operator Al-
gebras, and the Discrete Noncommutative State Space.
Schaper Systems Press, San Francisco, CA, 2026.
ISBN: 979-8-950371-08-0.

[Sch26b] Charles D. Schaper. Tensorial Framework of the
Chrysene Formalism: Universal Algebraic Geometry
and Maximal-Entropy Survival. Schaper Systems
Press, San Francisco, CA, 2026. ISBN: 979-8-950371-
03-5.

[Tak03] Masamichi Takesaki. Theory of Operator Algebras
II, volume 125. Springer Science & Business Media,
2003.

[TVN01] Michael A Tsfasman, Serge G Vlăduţ, and Dmitry
Nogin. Algebraic-Geometric Codes, volume 58. AMS,
2001.

14


	Introduction: Bridging the Continuous and the Discrete
	Formal Characterization of the Geometric Base
	Quantum Mechanics of the IC Manifold
	Informational Topology and the Dual-Basis Cipher
	Topological Separability and Robust Control
	Operator Algebras and The Chrysene Isomorphism
	Physical Topology and Real-World Instantiation
	Conclusion: A Cooperative Paradigm Shift and Future Trajectories
	Mathematical Foundations
	Non-Commutative Geometry and Operator Algebras
	H Robust Control and Min-Max Bounds
	Galois Fields and Algebraic Geometry Codes


