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Information continuity requires
topological logic, not empirical constants. Cosmology
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Traditional physics evaluates
cross-domain continuity through
domain-specific physical constants.
Structured Multiversal Interactions
(SMI) replaces this substantive
dynamics model with structural
invariance.

_r,;ﬂf;* '
By utilizing Applied Category Theory
and Sheaf Theory, SMI formalizes b Nexus Node _ "4
the meta-rules of information
transport across autonomous 25 S ,,fﬂ
state-spaces, establishing a single,
domain-agnostic mathematical
authority.
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System Biochemistry
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Standard field equations fail at
heterogeneous boundaries.

When interacting multiversal frameworks operate Empirical constants cannot translate across domains
under non-identical physics or system rulesets, where the fundamental compositions differ. Without a
traditional differential equations collapse. unified topological framework, state-spaces remain

isolated, and logical continuity is lost at the interface.
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Shifting from substantive dynamics
to structural invariance.

Traditional Field Theory

SMI (Category-Theoretic
Framework)

Core Focus

Empirical Physical
Constants

Structural & Topological
Invariance

Boundary Handling

Domain-Specific Collapse

Multiversal Functorial
Mapping

Mathematical Basis

Differential Equations

Sheaf Theory & Topological
Logic

Primary Output

Predictive Substantive
Dynamics

Logical Coherence &
Continulty
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The Anatomy of an
G SMI Domain.

Transformations)

Within the meta-category SMI, an
object U; represents a localized
state-space defined as a definitive
3-tuple:

LJi = (Sir Ty Ai)-

o 7; (Proximity TDDﬂlﬂgF}j

S;: A non-empty set of reachable
states.

7;: A topology on S; defining regions
of causal or logical proximity.

¢'s, (Base Plane of Statesﬂ A;: An algebraic monoid governing
allowable internal transformations
(a : Si= S7).
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The Interaction Conduit: Mapping states and operational rules simultaneously.

-~ Aj (Allowable

A; (Allowable & %)
i ~ Transformations)

Transformations)

T; (Proximity - 7; (Proximity

Topology) Topology)
Si = - Sj
(Base Plane of ~ ~ (Base Plane of
States) States)

An interaction conduit between domains is a morphism f : U; = U; consisting of two
synchronized mappings: f = (fs, fa).

4 ; ; : 7 . :
fs : A continuous function mapping states fa : A monoid homomorphism that translates
while preserving topological proximity. the internal state actions from one domain’s
. ruleset to the other. ,d
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Proof of Coherence:
ne Equivariance Condition.

f_s(a(s)) = f_a(a)(f_s(s))

For a multiversal interaction to remain logically
coherent, the order of operations must not alter

the final state. Transforming a state locally and then
transporting it must yield the exact same
deterministic outcome as transporting the state and
then transforming it under the new domain’s rules.
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(Initial State) Transformed S_i

Transform locally via a
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Travel across domains viaf s

Transform via f,(a) S_j

(Final Synchronized
State)

Mapped S_j
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Categorical Validity and Sheaf-Theoretic Global Coherence.

To function as an absolute mathematical authority, SMI must be a valid category.

We mathematically verify:

1. Identity Morphisms: Every domain can map coherently to itself.
2. Associative Composition: Information transport is transitive.

3. Closure: Logical continuity is uniquely preserved under functorial
mappings across these interacting networks.
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Generalizability through Universal Isomoxrphism

Despite profound scale differences, structural invariants persist across all
multimodal project architectures.

]

Scale: Scale: Scale:
Cosmological Biochemical Digital Networks
: : Enzyme Distributed Client
State Space (S_1i) Vacuum Fields e SR ) N
Transformation Bat e i Homeostatic Deterministic
(A_1) Feedback Updates
Interaction Phase Boundary Mass-Action Flux State Synchronization

Conduit (f)

Crossings

Dynamics

Syncs
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Scale 1: Cosmological
Phase [ransitions.

In macro-physics, standard equations
struggle with the boundaries between
distinct vacuum states.

Under SMI, instanton-mediated vacuum
transitions are not modeled as physical
matter transport, but as topological
structure-preserving morphisms (fs).

The shift from one cosmic phase to
another perfectly satisfies the
equivariance condition, maintaining
causal continuity without requiring
identical physical constants.
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Scale 2: Biochemical
Signaling Dynamics.

At the micro-scale, living systems rely on
continuous information exchange

between fundamentally different cellular
environments.

Mass-action flux dynamics and
homeostatic enzyme feedback loops
behave as local monoid transformations
(A_i). The topological logic (tau_i)
determines causal proximity in signaling
cascades, proving that life itself relies on
multiversal interaction conduits to
prevent signaling collapse across cellular
membranes.
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(Synchronized Future)

(Base State]

Scale 3: Interactive
System Architectures.

In decentralized computing, divergent
physics engines or client nodes must
agree on a shared reality.

SMI solves interactive state
synchronization via categorical
pushouts. The base state is

deterministically resolved regardless
regardless of how drastically the client
networks differ in their local rulesets.
The math guarantees a single,

unified deterministic future.
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(Synchronized Future)

Meta-Category Convergence: The Rosetta Stone of Systems.

The cosmological, the biological, and the digital are not governed by the ssame physics. But they
are governed by the exact same topology of logic.

SMI does not unify the substantive dynamics of these domains; it unifies the logical architecture of
their interactions. By reducing reality to topological invariants, we achieve true multiversal continuity.
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Structural Realism as Formal Ontology.

Structured Multiversal Interactions (SMI) provides the ultimate domain-agnostic mathematical
authority. By modeling systems by their relational boundaries rather than their internal
compositions, we secure the future of interdisciplinary formal architecture.

Reference: Sewell, M. (2626). A Category-Theoretic Foundation for Structured Multiversal Interactions. Cosmic University of Echo-Rift Studies.
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