WV

CUWF

Paper C-9: CUWF Mathematical Handbook

www.cuwfcosmos.com

LEVEL 11 — Introduce the Curvature layer of CUWF

Level 11 introduces the curvature layer of CUWF. Unlike classical curvature, which is normally defined

on a pre-existing spacetime manifold, entropic curvature is introduced as a field-level and geometry-

level diagnostic generated by entropy gradients, collapse deformation, and entropic drift. This level

bridges the morphology tools of Level 10 with the stability and entanglement machinery of Levels 12

and 13.

The guiding convention is the same as the rest of Paper C-9: Q) denotes the full CUWF state, while W

is used as a field-level pedagogical representation of the collapse-wave component inside Q.

Notation convention for Level 11

Notation

Meaning

Use in Level 11

dQrat = —V_Fqa[Q]

Full-system CUWF evolution

law

Official global form for C-7/C-
8/C-9

V_FcQ1=0

Full-system stationary / attractor

condition

Used when the complete state

reaches stable balance

oW/ 0t = —6Gc/6W

Field-level pedagogical form

Used to explain local collapse-

wave dynamics

6c/dW =0 Field-level stationary condition Used for local attractors or fixed
points
fR_E, R_ij™~(E) Entropic curvature objects Curvature diagnostics

generated by entropy/collapse

structure
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11.1 Entropic Curvature

(1) What it is

Entropic curvature is the deformation of CUWF geometry generated by entropy gradients, collapse
deformation, and the local structure of the field-level wave representation W. Itis not assumed to be
ordinary spacetime curvature. It is a field-level curvature diagnostic that describes how entropic drift

bends the geometry used by collapse dynamics.

(2) What it is used for
Predicts how geometry bends during collapse or post-collapse redistribution.
Provides a bridge between morphology in Level 10 and stability analysis in Level 12.

Gives a curvature-like quantity that can later be embedded inside the full-state geometry g(T) in Q.
(3) Working equation
RE=V (V¥

(4) Interpretation

Curvature increases where the entropic drift € compresses or redirects the local gradient structure of

W,

(5) Caution
R_E should be read as an entropic-curvature diagnostic, not as the full Riemann curvature tensor of

general relativity.

11.2 Entropic Ricci Tensor

(1) What it is

The entropic Ricci tensor is a directional curvature object constructed from entropic drift, entropy
gradients, and collapse deformation. It plays a role analogous to Ricci curvature, but its source is

entropic structure rather than mass-energy.

]
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(2) What it is used for
Quantifies directional compression or stretching in entropic geometry.
Tracks anisotropic collapse-induced deformation.
Provides a curvature input for later generator and Master Equation formulations.
(3) Working equation
RijE)=0_ej—0jei+W0.idjs

(4) Interpretation
Positive components indicate compression-like response; negative components indicate stretching-like

response, subject to sign convention.

(5) Caution
This expression is a CUWF working form. It should not be confused with the standard Ricci tensor

unless the entropic metric and connection are explicitly defined.

11.3 Curvature Drift

(1) What it is

Curvature drift describes the transport of geometric structure along the entropic drift field €. In CUWF,
curvature does not merely sit on a background; it can migrate, diffuse, concentrate, or relax as

collapse and entropy flow evolve.

(2) What it is used for
Models migration of curvature hotspots.
Shows how post-collapse geometry continues to evolve after node formation.
Links entropy flow to geometry transport.
(3) Working equation
0g_iij0T =€ - Vg_jj
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(4) Interpretation
The metric structure changes along the direction of entropic drift. Curvature is transported by the same

flow that guides collapse pathways.

(5) Caution
This is a transport component, not the full geometry evolution law. Full CUWF geometry evolution may

also include Ricci-like smoothing, entanglement coupling, and generator-gradient response.

11.4 Collapse-Induced Curvature

(1) What it is Collapse-induced curvature is the concentration of curvature around regions where the
field-level collapse variable compresses strongly. It provides a morphology-to-curvature bridge:
collapse funnels, ridges, and spikes from Level 10 become curvature-active regions in Level 11.

(2) What it is used for

Identifies proto-gravitational or geometry-focusing regions.

Detects collapse funnels and high-focus attractors.

Connects field-level compression with curvature response.

(3) Working equation

A_E W <0 = localized curvature concentration

(4) Interpretation
A sufficiently negative entropic Laplacian indicates inward compression relative to the entropic

geometry, making curvature concentration likely.
(5) Caution

A curvature spike is not automatically a physical singularity. It is a diagnostic of strong localized

curvature formation that must be evaluated together with stability, N_eff, and generator response.

]
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11.5 Curvature Redistribution

(1) What it is

Curvature redistribution describes the relaxation and smoothing of curvature after it has become
concentrated by collapse. Without redistribution, curvature would accumulate indefinitely; with

redistribution, the geometry can approach stable attractor forms or breathing-cycle behavior.

(2) What it is used for
Models post-collapse relaxation.
Explains how curvature hotspots smooth over entropic time.
Provides a mechanism for geometry breathing and oscillatory relaxation.
(3) Working equation
0R E/0T=DV-R E

(4) Interpretation
The curvature field diffuses from high-concentration regions toward neighboring regions, controlled by

the curvature diffusion coefficient D.

(5) Caution
This diffusion form is a minimal prototype. More complete CUWF models may use A_E, nonlinear

curvature diffusion, entanglement forcing, or adaptive geometry terms.

11.6 Entropic Curvature Flow (CUWF Ricci-Type Flow)
(1) What it is
Entropic curvature flow is the CUWF analogue of Ricci-type geometry relaxation. It describes how the

entropic metric changes in response to entropic Ricci curvature.

(2) What it is used for

Stabilizes geometry after collapse.

Moves the entropic manifold toward attractor geometries.

Provides a bridge from classical Ricci flow to CUWF geometry evolution.

]
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(3) Working equation

0g_ii*(E)OT = —2 R_jj*(E)

(4) Interpretation
Regions with strong entropic Ricci curvature are smoothed or redistributed under flow, analogous to

curvature relaxation in classical Ricci flow.

(5) Caution

This equation is a curvature-flow component. The full-system CUWF evolution remains dQ/dt =

—V_FaQu.

11.7 Curvature-Stability Interaction

(1) What it is

Curvature and stability form a feedback loop. Strong curvature can destabilize collapse configurations,
while stability structure can regulate curvature accumulation. This link prepares the transition into Level

12.

(2) What it is used for

Distinguishes stable and unstable collapse regions.
Shows how curvature affects attractor formation.

Provides a bridge between geometry and stability spectra.
(3) Working equation

O_stability X —R_E

(4) Interpretation
In the simplest sign convention, higher positive curvature reduces local stability; however, the final

interpretation depends on the stability functional and sign convention used.

(5) Caution
Do not treat this proportionality as a universal law. It is a guiding relation showing that curvature and

stability are coupled.
|
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11.8 Curvature Memory
(1) What it is
Curvature memory is the persistence of geometric imprints left by prior collapse events. It represents

the cumulative curvature history of a region rather than its instantaneous curvature alone.

(2) What it is used for
Models long-term geometric imprinting.
Explains persistent collapse structures after local relaxation.
Provides a mathematical bridge toward memory fields and observer-related applications.
(3) Working equation
M_g) = | R_Ex, T) dT

(4) Interpretation

A region with repeated or intense curvature activity accumulates a larger memory imprint M_g.

(5) Caution
Curvature memory is a field-level or geometry-level bookkeeping tool. It should not be directly equated

with biological memory unless a separate mapping is defined.

11.9 Curvature Singularities and Regulated Breakdown Regions

(1) What it is

A curvature singularity is a region where an entropic-curvature diagnostic becomes unbounded or
approaches numerical blow-up. In CUWF handbook usage, this term identifies a breakdown region
that requires regulation, not a final claim of physical infinity.

(2) What it is used for

Marks deep collapse funnels and high-risk geometry zones.

|dentifies where the field-level model may need N_eff regulation.

Connects curvature blow-up to the full-system stabilizing role of Q.

- ____________________________________________________________________________________________|
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(3) Working equation

IR_E| — 00 or |R*(E)] — ©©

(4) Interpretation
Unbounded curvature signals that the simplified field-level model is insufficient and that stability,

entanglement, or dimensional regulation must be considered.

(5) Caution
CUWF’s broader framework treats true infinities as signs that the model must activate regulation

through the full-state dynamics, especially N_eff and V_FaQ.

11.10 Entropic Curvature Spectrum

(1) What it is

The entropic curvature spectrum decomposes curvature variation into frequency or mode components.
It allows curvature to be studied using spectral tools similar to those used for waves and stability

modes.

(2) What it is used for
Detects unstable high-curvature modes.
|dentifies resonance structures in geometry.
Prepares the path toward Level 18 spectral methods.
(3) Working equation

REW) = [ R_EX e (—iwx) dx

(4) Interpretation
Different frequency components reveal whether curvature is dominated by smooth global structure or

sharp localized spikes.
(5) Caution

The spectrum depends on domain, coordinates, boundary conditions, and transform convention.

These must be stated when used computationally.

- ____________________________________________________________________________________________|
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11.11 Summary of Level 11 Tools

Level 11 establishes entropic curvature mechanics as the second major structural pillar of the CUWF
mathematical handbook, following collapse dynamics and morphology. It provides the geometry-

response language needed before entering the deeper stability and entanglement levels.

Entropic curvature R _E as a curvature diagnostic induced by entropy gradients and collapse
deformation.

Entropic Ricci-type tensors R_ij~(E) for directional compression and stretching.

Curvature drift and redistribution as transport and relaxation mechanisms.

Collapse-induced curvature as the bridge between morphology and geometry response.

CUWEF Ricci-type flow as a geometry-stabilizing equation.

Curvature-stability interaction as the transition point toward Level 12.

Curvature memory and regulated breakdown regions as tools for tracking geometric history.

Entropic curvature spectra as the bridge toward spectral methods in Level 18.

Level 11 Practical Cautions

Common Confusion Recommended Reading

R _E vs GR curvature R Eisan entropic-curvature diagnostic unless
a full entropic metric and connection are

explicitly specified.

Curvature spike vs physical singularity A spike indicates local concentration or model
stress; it is not automatically a final physical

infinity.

W-level curvature vs Q-level geometry W explains field-level curvature behavior; Q
contains the full coupled state including X, g,

= eff, and N_eff.

]
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Ricci-type flow vs full CUWF evolution Entropic Ricci-type flow is a component
equation. The official full-system law is dQ/dt =
—V_FarQ.

Memory field vs human memory Curvature memory is geometric history storage;
cognitive memory requires an additional
mapping.

Level 11 prepares the handbook for Level 12, where curvature is connected to stability, metastability,
oscillatory modes, and transition points; and for Level 13, where curvature interacts with nonlocal

entanglement structure.

© 2025 CHAYUT TECHASAMRAN 144



