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Section 8. Model Scenarios (Minimum Simulation Set)

Sections 5-7 specified the continuous PDE framework, topology rules, multi-scale behavior, and
numerical machinery required to simulate CUWF collapse dynamics on the entropic manifold ME
However, C-7 should not begin by attempting to simulate the entire universe in full complexity. It must

begin with a controlled minimum set of model scenarios.

These scenarios must exercise the key structural features of the theory, remain simple enough to
implement and inspect in detail, validate numerical choices such as discretization, solvers, and event

detectors, and serve as canonical demonstration cases for CUWF behavior.

Section 8 therefore defines five minimum scenarios, each corresponding to one dominant motif in

CUWF dynamics:

. a single stable basin behaving as a classical-physics region;

. a symmetric bifurcation acting as a quantum decision surface;

. a dual-basin system linked through a geometric conifold neck;

. a wormhole-enabled nonlocal collapse connecting distant basins;

. a curvature-breathing scenario that cycles through cosmic epochs.

Each scenario is defined by the minimal structure required on ME and @, the subset of PDEs and
invariants that must be monitored, and the qualitative behavior expected if CUWF is implemented

correctly.
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8.1 Stable Basin — Classical Physics Region
Objective

This scenario demonstrates that, inside a single well-formed entropic basin, CUWF collapse PDEs
reproduce classical-looking dynamics. Trajectories relax toward a stable attractor, fluctuations remain

small, and no branching or topology change is activated.
Setup

Consider a patch of IMCE vith coordinates x € ]Rd, or a low-dimensional manifold approximation,

containing a single deep basin of the entropic potential (D(x).

. @ has one nondegenerate minimum at x = x*.
. The Hessian H(x*) is positive-definite, with eigenvalues bounded away from zero.
. The curvature K near x* is modest and does not change sign.

. The metric glj varies slowly in T, with no topology-change events such as det T — 0 or

wormhole activation.

. The entanglement tensor = is absent or weak enough to be neglected at leading order.
PDE content

The effective collapse dynamics for a configuration X(T), or for a small packet L|J(x, 1), is governed by
entropic drift toward the attractor, weak diffusion-like corrections, and slowly evolving background

geometry.

dx/dt = —VOPx)

aL|J/aT ==V VO) + b V= + small corrections

Here D is small and @ is strictly convex near x*.

]
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Expected behavior
. All trajectories starting in the basin converge to x*, up to small fluctuations.
. The entropic functional E[l.|)] = f L|J Dis monotonically decreasing in T.
. No new basins appear, no bifurcations occur, and topology invariants such as det T, K, and

E_eff remain far from threshold.
Interpretation

This scenario represents a classical-physics region. A well-defined classical state dominates long-time
behavior, and quantum-like branching does not occur because no soft modes approach marginal
stability. Numerically, it provides the baseline test for stability, monotonicity of the entropic functional,

and error control of the integrator.

8.2 Symmetric Bifurcation — Quantum Decision Surface
Objective

This scenario realizes a soft-mode bifurcation in which an initially single basin symmetrically splits into
two equivalent basins. It creates a quantum decision surface: a codimension-1 region where collapse

must resolve into one of several branches.
Setup

Start from the stable-basin configuration of Section 8.1, but let a control parameter, effectively T or a T-
dependent macro-field, drive the system through a pitchfork-like bifurcation. In local coordinates (q, vy),

where q is the soft direction and y denotes stable directions, use the potential form:
~ 4

D(g, y; WD) = & y? + (1/2) WO @ + (114) Ba”, B>0

The parameter W(T) changes signat T =T_c:

. (T > T_c) > 0: one minimum at q = 0.

. (T < T_c) < 0: two minima at g = i\/(—p_/B).
]
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e The symmetry CD(q, y) = (D(—q, y) isolates microscopic fluctuations as the branch-selection

factor.

PDE content
0q/0T = W1 g — B g*+ N

Here N(T) represents fluctuations driven by the microstructure of the entropic background. The full
system also includes stabilizing dynamics in the y directions and slow evolution of (T) from macro-

geometry and basin evolution.

Expected behavior
«  ForT > T c, > 0and trajectories relax to g = 0.
. As T — T_c, the g-mode becomes soft, A_min — 0, and small fluctuations along g grow.
¢ ForT<K T c, KU<0,two stable attractors emerge at q = i\/(—u/B), and g = 0 becomes
unstable.
. An ensemble with small initial g-noise splits into two sub-ensembles, each collapsing to one

branch.
Quantum decision surface

The decision surface is the region in configuration space and T where |L(T)| = 0 and |g| remains
small. On this surface, the eventual branch is highly sensitive to N and initial conditions. This gives

CUWEF a quantum-like measurement interface without adding a separate probabilistic axiom.

Use in C-7
. Test bifurcation tracking and attractor-snapping logic from Section 7.4.
. Study how numerical noise, discretization, and explicit N-terms influence branch frequencies.

. Explore whether ensemble statistics can reproduce quantum-like distributions from CUWF

dynamics rather than from a probability postulate.

]
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8.3 Conifold-Linked Dual-Basin System
Objective

This scenario simulates two distinct basins connected by a conifold neck that evolves toward a pinch.

It isolates the purely geometric aspect of topology change before strong entanglement is added.
Setup

Construct a manifold patch containing two basins, A and B, separated by a saddle region. Introduce a

narrow neck region between the basins with radius r(T), shrinking over entropic time:

()—0 as T—>Tc

ds? = dr2 + r(T)? d(2?
The stability tensor T is full rank away from the neck but becomes rank-deficient at the pinch:
det T(x*, T) — 0, O0T(detT) <0

Entanglement = is kept weak or negligible in this scenario so that geometry and stability can be tested

without wormhole transfer.
PDE content

Evolve the metric g, stability tensor T, and potential )] according to the C-6 PDEs. Track invariants at

the neck, including det T, minimal cross-sectional area A_min, and curvature magnitude.

Expected behavior

. As T approaches T_c, fields in the neck become concentrated and entropic gradients focus

collapse trajectories along the narrowing channel.

. The conifold detection logic from Section 7.5.1 should flag the region as a pinch candidate.
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. Depending on model choices, the neck may break into separated components or remain just

short of wormhole activation.

Use in C-7
. Validate conifold detection algorithms and mesh/graph surgery routines.
. Check consistency of connectivity updates, basin registries, and curvature-field updates after
separation.
. Study how trajectories initially traversing the neck decide which side to occupy as the pinch

progresses.

8.4 Wormhole-Enabled Nonlocal Collapse

Objective

This scenario combines conifold geometry with strong entanglement = to demonstrate CUWF nonlocal
collapse: two distant regions behave as if connected by a wormhole in ME, producing quantum-like

nonlocal correlations without classical superluminal signaling.
Setup

Start with two basins A and B that are distant in ambient manifold geometry but linked by a forming
conifold neck and a strong entanglement tensor = between their DOFs. Define the effective

entanglement strength:

= efin BT = | _a [ BZN0, 0" 1) (0, T) dv(0) dv(T")

Choose parameters such that, at T=T_c:

. det T at the neck approaches zero, indicating a geometric pinch.

. = _eff(A, B; T_c) > =_c, so the entanglement threshold is exceeded.
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PDE content
axl(G, T)/@T = —V!O® + local terms

— [k y©0, 0", 1) ZJ_K(©, 0", TIXK(©O, T) — XK(0", T)] dO”

Here K represents the geometry of the neck. At wormhole onset, the nonlocal term becomes dominant

for O in the neck and in the entangled regions.

Expected behavior
. Collapse into basin A and basin B becomes strongly correlated.
. If a trajectory in A snaps to a micro-attractor, the corresponding entangled trajectory in B is
pulled toward a correlated state.
. The correlation structure depends on the detailed = pattern, such as singlet-like versus
product-like couplings.

. No signal travels through ordinary spacetime; the effect is topological and entropic-manifold

based.

This scenario can also support analogs of EPR-Bell setups, where measurement settings correspond
to different basin subdivisions in A and B, and outcomes are represented by the sub-basins in which

trajectories terminate.

Use in C-7
. Test wormhole mapping logic from Section 7.5.2.
. Verify creation of nonlocal edges or coupling terms when conifold + =_eff > =_c.

. Check that nonlocal correlations appear without enabling controllable superluminal signaling in
ordinary spacetime.

. Provide a concrete simulation demonstration of CUWF nonlocal collapse.
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8.5 Curvature Breathing — Cosmic Epochs

Objective

This scenario constructs a macro-geometry-dominated model in which coarse scalar curvature R(T)
undergoes breathing: periodic, quasi-periodic, or monotonic expansion-contraction phases that

generate distinct cosmic epochs.
Setup

Work at macro-scale with coarse-grained fields:
. metric g-'j(T);
*  curvature tensor fR'jKL(T) and scalar R(T);
. a coarse entropic potential (ﬁ that determines large-scale entropic flow.

dg/0T = —2Rlj+ 8 macrolg, D

Choose parameters so that R(T) oscillates or passes through distinct phases:

. high-curvature phase: steep entropic gradients, deep localized basins;
. low-curvature or near-flat phase: relaxed gradients, broader basins, lower barriers, and easier
transitions;

. negative-curvature phase: fragmented basin structure and complex connectivity.

Overlay a meso-scale basin registry that responds to R(T): high-curvature epochs produce fewer and
deeper basins, while low-curvature epochs produce more shallow basins and increased bifurcation

activity.
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PDE content

The scenario combines a macro-geometry PDE for g_and R with meso-scale evolution equations for

basin centers, shapes, and depths. These meso-scale equations explicitly depend on R(T).

Expected behavior
. Epoch I R_Iarge and positive; classical-like regime with few dominant basins and minimal
branching.
. Epoch Il R_decays toward zero; increased basin birth, soft-mode bifurcation, and quantum-like
activity.
. Epoch IlI: R_possibly negative; fragmented and highly connected basin network.

. Subsequent return or drift toward a new high-curvature state if breathing is cyclic, or toward a

final curvature regime if monotonic.
Interpretation

This scenario models cosmological-scale CUWF behavior. Cosmic epochs correspond to different

macro-entropic geometries and therefore to different effective law-sets for collapse dynamics.

Breathing in R(T) naturally yields eras of classical stability, quantum-like restructuring, and complex

nonlocal or topological phenomena.

Use in C-7
. Test macro-meso coupling between R and basin birth, death, and bifurcation rates.
. Explore whether certain curvature trajectories generate robust, reproducible epoch structures.

. Provide a high-level, visually interpretable simulation of cosmic breathing in entropic geometry.

]
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Summary of Section 8

Section 8 defines a minimum scenario set for C-7 that collectively exercises all major ingredients of C-

©:

Scenario Core Motif Purpose

8.1 Stable Basin Classical region Baseline attractor dynamics
and entropic monotonicity.

8.2 Symmetric Bifurcation Quantum decision surface Soft-mode branching and
attractor selection.

8.3 Conifold-Linked Dual Basin  Topology change Conifold detection and manifold
surgery.

8.4 Wormhole-Enabled Nonlocality Entanglement-driven nonlocal

Collapse collapse on ME

8.5 Curvature Breathing Cosmic epochs Macro-curvature cycles and

law-set transitions.

Together, these scenarios provide a staged roadmap for building the C-7 simulator, a benchmark suite
for validating the CUWF PDE engine, and a set of demonstration modules that translate the abstract

mathematics of C-6 into concrete, observable-style behavior.
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