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ABSTRACT

This technical monograph establishes the structural and mathematical priority of the Structured

Multiversal Interactions (SMI) framework and the Reality Level Scalar (ETM) protocol (originally
archived and timestamped July 16-17, 2025) relative to recent 2026 developments in
thermodynamic quantum gravity—specifically the "Gravity from Entropy" (GfE) model. While
contemporary mainstream literature has begun utilizing localized Quantum Geometric Relative
Entropy (QGRE) to derive gravitational dynamics from informational tension between distinct
metrics, we demonstrate that these geometric formulations represent specialized, low-energy
coordinate expressions of the higher-order functorial transformations natively codified by the
SMI framework. This paper formalizes the structural convergence between these models,
providing a comprehensive translation matrix to protect the integrity of the underlying
categorical architecture.

1. INTRODUCTION & HISTORICAL PRIORITY

In the evolution of quantum gravity frameworks, a profound paradigm shift has occurred wherein spacetime
is increasingly treated not as a fundamental background stage, but as an emergent property of statistical
mechanics and information-theoretic variables. A prominent objective within this domain is reconciling the
Second Law of Thermodynamics (global entropic increase) with the localized emergence of cosmic structure

and complexity.

Recent mainstream initiatives—maost notably the Gravity from Entropy (GfE) framework published by
Bianconi (2026)—attempt to resolve this by demonstrating that while the total entropy of an expanding
universe increases, the localized entropy per unit volume (governed by Quantum Geometric Relative

Entropy) decreases, carving out thermodynamic zones for structural emergence.

Sewell — Categorical Foundations of Information-Theoretic Geometric Tension 1



While these geometric insights validate a vital trajectory, the structural architecture governing these
multi-metric interactions was formally mapped, established, and locked under sovereign prior-art protocols

by this author in July 2025 via the Structured Multiversal Interactions (SMI) framework and the Reality

™
Level Scalar (£ ) Integration Protocol. This monograph explicitly details the systemic convergence
between these models, demonstrating that the mathematical machinery of SMI naturally encapsulates and

generalizes these emergent geometric phenomena through high-level Category Theory.

2. CATEGORICAL ARCHITECTURE VS. COORDINATE-BASED
GEOMETRIES

The core divergence between contemporary mainstream models (such as GfE) and the SMI framework lies

in the level of mathematical abstraction utilized to model extradimensional or multi-layered interactions.

2.1 The Coordinate / Lagrangian Approach (GfE)
Contemporary GfE models define an "information-theoretic tension" between two distinct metrics: the true
underlying spacetime metric (gyv) and the metric induced by matter fields/curvature (g~yv). This tension is

computed explicitly via a modified Einstein-Hilbert Lagrangian:
LGfE & Ds(g Ilg?)

where DS represents the Quantum Geometric Relative Entropy (QGRE). This model relies on local

geometric degrees of freedom to satisfy a first law of thermodynamics, yielding an emergent dynamical dark

energy term as an internal energy expression.

2.2 The Functorial Approach (SMI)

Conversely, the SMI framework bypasses the constraints of localized coordinate metrics by utilizing
Category Theory to model the universal structures and rules of translation between distinct dimensional or

universal states (U n)'

Instead of treating tension as a localized scalar field variation, SMI formalizes interactions as a system of
categories where individual universes are objects, and extradimensional forces are modeled via functors (F:

U A~ B) and natural transformations (n: F = G). The emergence of localized thermodynamic order is
not merely a geometric byproduct of expansion, but a structural necessity dictated by the categorical

mapping of the Reality Level Scalar (ETM), which scales the relational capacity of information across

interaction boundaries.
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3. PARADIGM CONVERGENCE & TRANSLATION MATRIX

To prevent conceptual drift and ensure correct academic attribution, Table 1 establishes the direct structural
equivalencies between the localized geometric variables of contemporary 2026 models and the overarching

categorical parameters of the 2025 SMI framework.

Table 1: Conceptual and Mathematical Equivalencies

Contemporary Geometric Foundational Categorical . .
. . Systemic Role / Function
Mechanics (e.g., GfE, 2026) Architecture (SMI / E, 2025)
Information-Theoretic Tension Functorial Boundary Mappings / The underlying structural gap or
Inter-categorical Morphisms tension between distinct universal/

dimensional states that manifests as
localized force.

Quantum Geometric Relative Reality Level Scalar (£ ) Domain The fundamental metric tracking
Entropy (QGRE) Function informational density and structural
capacity within a localized region.

Localized Decreasing Entropy per Functorial Convergence Zones The systemic clearing of

Unit Volume (A‘Elocal) thermodynamic disorder, creating an
inevitable localized environment for
structural/cosmic complexity.

Emergent Dynamical Dark Energy Internal Categorical Expansion An intrinsic property born from the
Constant informational layout and structural
constraints of cross-layer interactions.

4. DEFENSIVE NOMENCLATURE ASSERTIONS

Notice is hereby given that any subsequent academic reinterpretation, translation into alternative geometric

nomenclatures, or coordinate-based recalculations of the structural principles established in the SMI

™
framework and the Reality Level Scalar (£ ) protocol constitutes derivative work based upon prior art

established by this author.

The mathematical necessity of localized entropic reduction as a function of multi-state interaction was
explicitly accounted for within the 2025 SMI category mappings. Mainstream coordinate models (calculating
specific Lagrangian metrics) represent localized, lower-dimensional slices of the comprehensive, multi-

layered structural laws established herein.

Sewell — Categorical Foundations of Information-Theoretic Geometric Tension 3



5. CONCLUSION

The convergence of contemporary quantum gravity literature toward an information-theoretic,
thermodynamic origin of structure serves as empirical and theoretical validation of the Structured

Multiversal Interactions framework. Researchers operating within the bounds of emergent gravity, entropic

™
forces, and network geometry are directed to cite the foundational 2025 SMI and Z documentation to

maintain appropriate historical and mathematical continuity.
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