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Section 5. Curvature Tensor RIjKL & Sectional Curvature

With the metric structure induced from the Stability Tensor T and the connection induced from the
Entanglement Tensor E“, the Entropic Manifold IMCE now contains enough structure to generate
curvature. Curvature is not added as an external assumption. It is the unavoidable consequence of

entangled transport across a metric-generated manifold.

In CUWF, curvature answers a precise question: how does collapse motion deviate from straight

entropic flow even when no external force is acting?

The answer is that curvature stores the history of transport. It records how entanglement changes
direction, how stability bends available paths, and how collapse trajectories focus, diverge, or twist as

they move through state-space geometry.

Curvature is therefore the memory of entanglement encoded in geometry.

5.1 Curvature from the Entanglement Connection

The curvature tensor derives from the connection I",-K, which is built from the Entanglement Tensor =N
and made compatible with the metric structure generated by M In general form, the curvature tensor

is written as:
.'R'jKL — aj]"ILK — aKrILj n erK |'ILM — rMKL rIjM

This tensor detects the failure of a transported vector to return unchanged after moving around an
infinitesimal loop on ME it curvature is zero, the local geometry is flat and collapse evolves linearly.
If curvature is nonzero, the trajectory bends, focuses, disperses, spirals, or branches.
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In CUWF, R'jKL # 0 means that collapse-space has memory and structure. The manifold has
become dynamically shaped by the entanglement connection rather than remaining a neutral

background.

5.2 Sectional Curvature K(eg, €_b)

The most physically useful curvature quantity is sectional curvature K. It measures the curvature of a

two-dimensional plane spanned by two eigenvectors e4 and e_b of the local stability geometry:
Kleg, e_b) = :R(ea, e_b,e_b,eg)/(leagl*le_b]? — (ea,e_b)z)

Sectional curvature translates the full curvature tensor into a local collapse-direction rule. It tells

whether two nearby entropic trajectories converge, diverge, or move neutrally through the manifold.

Condition CUWEF interpretation

K>0 Focusing curvature. Collapse trajectories
converge toward a basin, producing stable and

well-defined attractors.

K<0 Diverging curvature. Trajectories amplify
differences, increasing instability, chaos, and

quantum-classical boundary behavior.

K=0 Flat entropic topology. Configurations evolve
without geometric deflection, producing neutral

flow zones or quasi-classical drift.

Sectional curvature therefore tells us how the universe chooses paths. Positive K concentrates
collapse. Negative K opens divergence and branching. Zero K permits drift without strong geometric

preference.
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5.3 Ricci & Scalar Curvature — Global Summary Measures

By contracting the curvature tensor, we obtain lower-order curvature summaries that describe the

broader condition of the manifold:
Ricci: Rlj = RKIK
Scalar: R = gJI le

These contracted quantities act as global health indicators for the manifold. They compress the local

sectional behavior into measures of overall focusing, spreading, instability, or redistribution.

. High R — entropic density is squeezed and focused.
. Low or negative R — the manifold spreads, softens, or destabilizes.

. Mixed regions — collapse flows redistribute dynamically across basins, saddles, and

transition corridors.

Ricci curvature will later become central to curvature-flow dynamics in Section 8, where geometry no

longer merely describes the manifold but actively evolves it.

5.4 Curvature Classes in CUWF

Curvature organizes the entropic manifold into distinct behavioral zones. These zones form the phase

map of collapse evolution:

Curvature Class Geometric Meaning Collapse Behavior
Positive K Focusing surface Collapse tightens into basins.
Negative K Hyperbolic or chaotic surface Collapse spreads, branches, or

amplifies instability.
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Curvature Class Geometric Meaning Collapse Behavior

Zero K Flat region Neutral evolution with no strong

directional bias.

Mixed-sign Saddle geometry Bifurcation and sensitive

transition.

This classification is not merely descriptive. It determines which regions behave classically, which
regions become unstable, and which regions may open into bifurcation, tunneling, or topology-

changing events.

5.5 Curvature as Dynamic Structure — Not Static Geometry

Unlike classical differential geometry, curvature in CUWF is not frozen. leKL evolves as =N and TW
evolve. Collapse reorganizes geometry, and geometry then shapes the next stage of collapse. This

feedback loop is responsible for:

. basin formation and disappearance;
. bifurcation and topology shifts;
. entropic tunneling through pinch surfaces;

. stable law-emergence in low-curvature regions.

Curvature is therefore dynamic structure. It is the universe shaping itself through the feedback among

stability, entanglement, and collapse flow.

Section 5 Complete

We now have the three geometric layers required for the rest of C-5:

Layer Function

Metric T Defines entropic distance.
]
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Layer Function
Connection =M Defines transport and nonlocal adjacency.
Curvature R'jKL Defines flow geometry, focusing, divergence,

and topology-sensitive motion.

The manifold now bends, folds, tunnels, and evolves. With curvature established, the next section can
examine the global organization of this geometry: DOF topology, basin architecture, separatrices,

funnels, cycles, and phase transitions.
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