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Section M-6 — Mapping CUWF to GR/QM/QFT and Mathematical Outlook

Section M-6 positions CUWF within the broader mathematical landscape of theoretical physics.
Although CUWF is not derived from General Relativity, Quantum Mechanics, or Quantum Field Theory,
it overlaps with all three by replacing their foundational assumptions with entropic geometry. In this
sense, CUWF is not presented as a modification of existing frameworks. It is presented as a higher-

level mathematical structure from which familiar frameworks can appear as limiting projections.

The purpose of this section is therefore twofold. First, it identifies the precise correspondences
between CUWF objects and the central objects of GR, QM, and QFT. Second, it clarifies the regimes in
which these established theories are recovered as effective descriptions rather than fundamental

starting points.
In this section, we establish:

. a mapping between CUWF objects and classical objects in GR, QM, and QFT;
. how CUWF generalizes or replaces key constructs;
. the regime in which each conventional theory is recovered as a limit; and

. the mathematical directions that extend CUWF beyond Paper C-2.

Section M-6 therefore serves both as a summary of the mathematical construction developed in M-0

through M-5 and as a bridge toward future CUWF mathematical papers.

M-6.1 Comparison Table: CUWF vs GR vs QM/QFT

The following table summarizes the core structural mapping among General Relativity, Quantum

Mechanics / Quantum Field Theory, and CUWF. The comparison is not intended to reduce CUWF to
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any of these theories. Rather, it shows how CUWF reproduces their functional roles through a different

mathematical substrate.

Concept

GR

QM/QFT

CUWF

Fundamental Entity

Geometry

Dynamics

Degrees of Freedom

Interactions

Entanglement

Classical Limit

Quantum Limit

metric g_V

spacetime curvature

Einstein equation

G_MV = 8TIT_UV

matter fields and

geometry

coupling in T_MLV

absent as a primary

geometric concept

high curvature, weak

quantum effects

not applicable as a

fundamental limit

wavefunction LIJ or
operator algebra
Hilbert-space
geometry
Schrodinger / Klein—
Gordon / Dirac

equation

wavefunction degrees

of freedom

Hamiltonian +

potentials

Hilbert-space tensor

structure

decoherence

small action /

interference

entropic field E(x,

DOF)

entropic geometry g_E

E E[F1=0

collapse-node
configuration + DOF-
manifold
cross-curvature H_link
curvature inseparability

A_min >> n_noise

N_noise = \_min

This table highlights that CUWF uses a single scalar field E(x, DOF) to unify geometry, dynamics,

entanglement, and the quantum—classical transition without requiring spacetime curvature or Hilbert-

space postulates as foundational assumptions.
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M-6.2 Mapping GR — CUWF

General Relativity is built from a geometry-first architecture. It begins with a spacetime metric,
constructs curvature from that metric, and relates curvature to matter-energy through the Einstein field
equation. CUWF reverses this structure. It begins with the entropic field E, constructs the entropic
metric g_E from the curvature structure of E, and interprets gravity-like behavior as an emergent

consequence of entropic geometry.
GR Structure:

+  curvature from g_MV,
. dynamics from the Einstein—Hilbert action; and

. geodesics as metric extremals.
CUWF Replacements:

. curvature from Hessian(E);
. the entropic metric g_E replaces g_HV;
. E_E[E] = 0 replaces Einstein’s equation as the fundamental field equation; and

. Future Vector Deflection (FVD) replaces ordinary geodesic motion at the CUWF level.
Reduction Limit:
GR-like behavior emerges when:

. DOF-dependence becomes negligible;
. the geometry varies smoothly; and

. entropic curvature tracks mass distribution in the relevant later-sector mapping, including the

gravitational interpretation developed in M-7 / A-7.

[n this limit:
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. g_E approaches an effective spacetime-like geometry;
. collapse-node paths approach GR geodesics; and

. cross-curvature produces gravity-like deflection.

Thus, gravity is reinterpreted as entropic geometry rather than as fundamental spacetime curvature.
GR remains valid as an effective geometric projection, but it is not the root-level description of reality in

CUWEF.

M-6.3 Mapping QM/QFT — CUWF

Quantum Mechanics and Quantum Field Theory are built from linear operator structures. Their
dynamics are expressed through Hamiltonians, momentum operators, position operators, field
operators, and state vectors in Hilbert space. CUWF does not use these structures as primitives.

Instead, it replaces Hilbert-space linearity with nonlinear entropic geometry.
In QV/QFT:

. dynamics arise from linear operators such as H, p’: and x’E
. entanglement is Hilbert-space inseparability;

. quantum behavior arises from boundary conditions, interference, and linearity.
CUWE differs fundamentally:

. there is no fundamental Hilbert space;

. dynamics come from the nonlinear operator EE;

. entanglement comes from cross-curvature blocks Hq2 and Ha1;

. the quantum/classical transition is determined by the curvature-vs-noise scale; and

. tunnelling corresponds to negative eigenmodes A< 0, not to probability amplitudes
penetrating a barrier.
Reduction Limit:
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QM:-like behavior appears when:

. curvature is shallow, so |)\_min| is small;
+  the noise scale N_noise dominates; and

. DOF-manifold coupling remains active.

This maps CUWF’s shallow-curvature regime to the “quantum regime” of standard QM/QFT. From the
CUWEF viewpoint, quantumness is not a fundamental ontological category. It is a local stability

condition of the entropic field.

M-6.4 Composite Mapping: CUWF as a Higher-Level Framework

CUWEF simultaneously generalizes both GR and QM/QFT through a single scalar field E and its induced
entropic geometry. It is therefore not positioned between GR and QM, nor is it a hybrid assembled
from them. It occupies a deeper mathematical level from which both geometric and quantum-like

behavior may emerge.

Theory What CUWF Keeps What CUWF Replaces

GR geometric structure spacetime metric with entropic
metric

QM concept of quantized behavior  Hilbert-space basis with

curvature stability modes

QFT field evolution linear field equations with

nonlinear g_E operator

Thus CUWEF is not “between” GR and QM. It supersedes both at the mathematical level of geometry by

shifting the foundation from spacetime and Hilbert space to entropic scalar-field structure.
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M-6.5 Validity Regimes and Physical Interpretation

CUWEF is not meant to reject GR or QFT. Rather, these theories arise as effective descriptions within
particular regimes of the entropic geometry. The same CUWF mathematical structure can produce
classical, guantum-like, tunnelling, and entangled behavior depending on the local spectrum and

cross-curvature conditions.
GR limit;
A_min 3> n_noise

In this regime, curvature is deep and DOF effects are negligible. The entropic metric becomes smooth

enough to behave like a spacetime metric, and the system approaches a classical geometric limit.
QM limit:
N_noise = \_min

In this regime, curvature is shallow and DOF perturbations dominate. The system displays quantum-

like behavior, interference-like instability, and sensitivity to noise-driven transitions.
Tunnelling:

}\_min <0

Tunnelling corresponds to entropic instability rather than probabilistic barrier penetration.
Entanglement:

Hi2,H21 F0

Entanglement corresponds to non-zero cross-curvature blocks in the Hessian structure of the total

entropic field.
Multi-node systems:

]
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When the geometry is no longer separable across nodes, the system develops collective dynamics. In
this case, the appropriate description is not independent single-node evolution, but multi-node

entropic geometry governed by cross-curvature and collective stability spectra.

This gives CUWF a naturally layered interpretation of physical behavior. Classicality, quantumness,
tunnelling, entanglement, and collective dynamics are not separate ontologies. They are different

regimes of the same entropic geometry.

M-6.6 Mathematical Outlook Beyond Paper C-2

Several mathematical expansions follow naturally from the C-2 formalization. These directions extend
the operator-geometry—action system developed in M-0 through M-6 into a broader CUWF

mathematical program.

(1) Full Riemannian development of g_E
. curvature invariants;
. geodesic deviation;
. entropic Ricci tensor; and

. entropic scalar curvature R_E.

(2) Multi-node manifold geometry
. block-metric formalism;
. higher-order cross-curvature tensors; and

. collective stability modes.

(3) DOF-fiber calculus
. full V_DOF geometry;
. gauge-like structures; and

. DOF curvature.
1
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(4) Nonlinear operator theory
. fixed-point analysis of EE;
. nonlinear spectral theory; and

. attractor structure of entropic flow.

(5) Entropic action quantization
. path integrals over E(x, DOF);
. saddle-point analysis; and

. noise-driven transitions.

These directions will be taken up in later CUWF mathematics papers, beginning with Series C-3

onward.

M-6.7 Role of M-6

M-6 acts as the conceptual and mathematical bridge between CUWF and existing physics while also
outlining the path forward. It completes the M-0 through M-6 foundation by situating CUWF relative to
GR, QM, and QFT; defining reduction limits; identifying future mathematical work; and completing the

operator-geometry—action triad.
Specifically, M-6 completes Paper C-2 by establishing that:

. CUWEF is not derived from GR, QM, or QFT;

. GR, QM, and QFT arise as limiting regimes of CUWF dynamics;

. the entropic field E(x, DOF) provides the common mathematical substrate;

. cross-curvature replaces Hilbert-space entanglement;

. the stability spectrum replaces the conventional quantum—classical divide; and

. future CUWF mathematics can now proceed from a coherent operator-geometric foundation.

M-6 therefore closes Paper C-2 with a unified structural map of the CUWF mathematical universe.
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