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Section 5. Curvature Without Spacetime

If the metric is a shadow quantity rather than a primitive tensor, then curvature cannot remain
fundamental either. In standard general relativity, curvature is described as the bending of spacetime
itself. That language assumes a geometric substrate capable of deformation. Within the CUWF

framework, that assumption is removed.

There is no pre-given spatial container to bend. What exists more fundamentally is a relational
field whose collapse dynamics generate non-uniform accessibility structure. Curvature is not the
deformation of space. It is the visible imprint of accessibility gradients once relational order is

projected into geometric language.

5.1 Curvature as Collapse-Gradient Imprint

The standard description of gravity as spacetime curvature is empirically successful, but
ontologically loaded. It presupposes that space already exists as a deformable medium and that

motion is then guided by how that medium bends. CUWF rejects that sequence.

In CUWF, what varies fundamentally is not space itself, but relational accessibility. Collapse
dynamics continually select and stabilize certain pathways while constraining others. When
accessibility gradients remain nearly uniform, the geometric projection appears flat. When accessibility
gradients vary strongly across relational neighborhoods, the projection registers that non-uniformity as

curvature.

Let A(Si, Sj) denote relational accessibility cost, as defined earlier. Then the accessibility gradient
around a collapsed state Sij may be represented schematically as the local variation of A across

relational neighborhoods:

VA
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When VA(Si) is weak or effectively uniform, pathways project as nearly flat geometry. When
VA(Si) changes rapidly, the projection encodes this variation as curvature. Curvature is therefore not a
geometric deformation in itself. It is a relational compression signature left by non-uniform collapse

accessibility.

5.2 Connection to A-14: Gravity as Entropic Slope

This interpretation aligns directly with the CUWF treatment of gravity developed in Paper A-14.
There, gravity is not treated as a force in the classical sense, nor as fundamental spacetime curvature,

but as an entropic slope or accessibility gradient in the relational field.

Objects do not move because an already-existing space bends underneath them. They move
because collapse pathways preferentially follow lower-cost accessibility routes. Motion reflects bias in

relational selection, not transport through a curved container.

Within this framework, curvature is the geometric language that appears after the fact. Where
accessibility gradients are steep, the projection mapping records strong curvature. Where gradients
are shallow, the same relational field projects as nearly flat. Curvature is therefore not the cause of
gravitational behavior. It is the shadow-description by which gravitational accessibility-bias becomes

geometrically legible.

5.3 Why Curvature Does Not Require a Manifold

A decisive implication follows. Accessibility gradients exist prior to geometry. They are defined
directly on the relational field and its collapse structure, not on a pre-existing coordinate manifold.

Geometry enters only when those gradients become compressible into a stable projection regime.
This inverts the usual ontological sequence. Standard geometric reasoning tends to follow the order:

geometry — curvature — motion

CUWEF reverses that order:

collapse gradients — accessibility bias — motion —> curvature as record
]
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Curvature does not govern dynamics at the foundational level. It documents them. It is the
macroscopic projection left behind when relational accessibility gradients have become stable enough

to cast a coherent geometric shadow.

For this reason, curvature does not require spacetime as a primitive manifold. It requires only a
relational field with non-uniform accessibility structure and a projection regime stable enough to

encode that structure geometrically.

5.4 Core Claim of Section 5

The result of this section may be stated directly. Curvature is not the bending of spacetime. It is

the macroscopic imprint of relational accessibility gradients produced by collapse dynamics.

This preserves the practical success of curved-geometry description while relocating its ontology.
General relativity remains an extraordinarily accurate theory of the shadow. CUWF asks a deeper
question: what must be true for that shadow to appear at all? The answer given here is that curvature

belongs not to space itself, but to the projection of collapse-shaped accessibility structure.
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