Appendix 11

The Dimensional Reduction of 7dU
to General Relativity.

A Proof.
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Abstract

This proof establishes that the seven-dimensional unified framework (7dU) geometrically
reduces to classical General Relativity in the limit where the extended dimensions collapse.
Specifically, we demonstrate that the 7D metric, Ricci scalar, Einstein tensor, and stress-energy
tensor each converge to their 4D counterparts under the condition that the geometric
dimensions ¢, @, and & approach zero. This reduction confirms that the 7dU model does not
contradict established relativistic physics but rather contains it as a limiting case. The Einstein
field equations emerge directly from the 7D formulation when higher-dimensional
contributions vanish, demonstrating that the classical field structure of General Relativity is
recovered through dimensional collapse. This result validates the internal consistency of the
7dU model and affirms its compatibility with the geometric and physical principles of General
Relativity.



Section 1: Purpose and Framing

The purpose of this proof is to demonstrate that the seven-dimensional unified framework
(7dU) is internally consistent with classical General Relativity. Specifically, we show that when
the three additional geometric dimensions—(, @, and é—are reduced to zero, the fundamental
geometric and physical quantities of 7dU reduce to their four-dimensional counterparts. This
includes the metric tensor, Ricci scalar, Einstein tensor, and stress-energy tensor.

Rather than replacing General Relativity, the 7dU model contains it as a limiting case. This
dimensional reduction illustrates that standard gravitational theory is preserved under the
collapse of higher-dimensional structure. As such, the 7dU framework may be regarded as a
geometric extension of classical gravity that remains compatible with its foundational
equations when projected onto four-dimensional spacetime.

Section 2: 7D Metric Definition and Dimensional Collapse

We begin by defining the seven-dimensional metric structure used in the 7dU model. The 7D

(7D)

spacetime is described by a diagonal metric tensor g,,””, where the extended coordinates

correspond to the additional geometric dimensions {, @, and . The structure of the metric is

given by:
[ 2 ifu=v=20
8ij ifu,v=1,2,3
g =46 ifu=v=4

w- ifu=v=>3
E fu=v==6

This formulation defines a diagonal metric where the first four components form the standard
Minkowski or curved 4D spacetime tensor, and the remaining three components correspond to

curvature along the emergent geometric dimensions ¢, w, and &.

To recover the standard 4D metric structure of General Relativity, we introduce the
dimensional collapse condition:

L, &= 0

Under this condition, the extended components vanish, and the 7D metric collapses to the
familiar 4D spacetime metric:



7D 4D
g — gl

This dimensional collapse acts as a geometric constraint, reducing the degrees of freedom of
the extended model while preserving the core structure necessary for consistency with General
Relativity.

Section 3: Ricci Scalar Decomposition and Collapse

The Ricci scalar in the 7dU framework captures total spacetime curvature across all seven
dimensions. It is expressed as the additive sum of curvature contributions from the standard
4D spacetime and the three emergent dimensions:

(TD) — R(4D)
RUD) = RUD) 4 R. + R, + R,

Each term represents scalar curvature resulting from variation in the metric components
associated with its respective dimension. These additional curvature contributions may be
nontrivial in the full 7D model due to localized fluctuations, geometric strain, or field
propagation within the ¢, w, and £ dimensions.

To recover General Relativity, we apply the dimensional collapse condition:

fw, & =0

In this limit, the corresponding curvature contributions vanish:
R, R, R:—> 0

he Ricci scalar then reduces to the standard four-dimensional form:

RUD) _, Rp4D)

This confirms that the geometric curvature measured by the Ricci scalar in 7dU converges to
that of classical General Relativity when the extended dimensions are removed from the
metric.
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RUP) = RUP)+ R, + R, +R;

Each term represents scalar curvature resulting from variation in the metric components
associated with its respective dimension. These additional curvature contributions may be
nontrivial in the full 7D model due to localized fluctuations, geometric strain, or field
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To recover General Relativity, we apply the dimensional collapse condition:

w,&—0
In this limit, the corresponding curvature contributions vanish:

R: R, R; = 0

he Ricci scalar then reduces to the standard four-dimensional form:

RUD) _, p(AD)

This confirms that the geometric curvature measured by the Ricci scalar in 7dU converges to
that of classical General Relativity when the extended dimensions are removed from the
metric.



Section 4: Einstein Tensor Reduction

The Einstein tensor G, encodes the geometric content of spacetime curvature, defined in

terms of the Ricci tensor R/m

takes the same form as in four, extended over the 7D index range:

Ricci scalar R, and the metric tensor 8 In seven dimensions, it
1
(7D) _ p(1D) _ ~ p(1D)_,(7D)
G;w = R/w 5 R 8w

From Section 3, we know that in the limit where the emergent geometric dimensions collapse:
fw,&—=0
the Ricci scalar reduces as:

RUD) _, p(AD)

Consequently, the Einstein tensor reduces cleanly to its classical form:

1
7D 4D) __ 4D 4D) (4D
Gp(w)_)Gp(w)—Rp(w)_ER( )gp(w)

This confirms that the geometric structure responsible for gravitational dynamics in 7dU
collapses to the Einstein tensor used in standard General Relativity when the higher-
dimensional components are removed.

Section 5: Stress-Energy Tensor Convergence

In the 7dU framework, the stress-energy tensor TP(JJD ) includes contributions from the standard

four spacetime dimensions and from any geometric or field content associated with the
extended dimensions §, w, and & These additional components may encode distributed
geometric curvature, entropy flow, or probabilistic fluctuation energy not visible in 4D
projections.

However, under dimensional collapse:



Lw,&—=0

the structure of spacetime reduces, and any stress-energy components associated with the
extended dimensions vanish:

7D 4D
T/EV ) - T/Sy )

Accordingly, the gravitational field equation simplifies to the standard Einstein field
equation:

87G
(4D) (4D) _ (4D)
Gpw +Agﬂy =2 Tuv

Section 6: Conclusion

This proof demonstrates that the seven-dimensional unified framework (7dU) reduces
precisely to General Relativity when the emergent geometric dimensions—, w, and £—are
collapsed. Through direct analysis of the metric structure, Ricci scalar, Einstein tensor, and
stress-energy tensor, we have shown that each fundamental component of the 7dU model
converges to its four-dimensional counterpart under dimensional reduction.

The result confirms that 7dU is not in contradiction with General Relativity, but rather,
contains it as a geometric boundary condition. When the additional degrees of freedom vanish,
the 7dU model yields the Einstein field equations in their standard form. As such, General
Relativity is a limiting case of a higher-dimensional, curvature-driven model of spacetime
structure.

This validates the internal consistency of the 7dU model and affirms its compatibility with
classical gravitational theory.
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