3.4 Using the modified field equations to explain expansion

The observed accelerated expansion of the universe is a cornerstone of modern cosmology. The
7dU framework provides a geometric explanation for this phenomenon, grounded in the

dynamics of the newly introduced dimensions—zero (), infinity (w), and chance (£)—
without invoking dark energy.[4]

This section builds on the modified field equations presented in Section 3.4 and focuses on the
specific contributions of these dimensions to cosmic expansion (see Appendix 12 for full

derivation and predictions). The time-dependent scaling function fg(t), associated with the zero

dimension, introduces curvature effects that naturally drive an accelerated expansion.
Additionally, spatial variations in f,,(x) and f:(y) contribute to potential anisotropies, offering

testable predictions.

Dynamic Contributions to Spacetime Expansion

The zero dimension’s dynamic scaling function fg(t) directly impacts the geometry of

spacetime, introducing an additional curvature term to the Ricci scalar. The resulting time-
dependent contributions modify the standard cosmological equations, providing an elegant
mechanism for acceleration.[1], [4]

The Ricci scalar R for the 7dU frameworKk is:
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where:

. fé«(t) is the time derivative of f.(?),

. Jo(x) and f:(y) introduce additional spatial curvature terms.

This leads to a generalized Friedmann equation:
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where the final term, arising from the dynamics of £, acts as an effective energy density driving
accelerated expansion.

Physical Implications




1. Accelerated Expansion:
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The term introduces a natural acceleration into the universe’s scale factor

a(t). This geometric contribution aligns with observational evidence for late-time cosmic
acceleration without invoking dark energy.

2. Anisotropies:

Variations in f, (x) and fg( y) could create measurable deviations in the cosmic microwave

background (CMB) or galaxy clustering patterns, providing opportunities for observational
validation.

3. Geometric Resolution of the Dark Energy Problem:

The acceleration is entirely derived from higher-dimensional geometry, eliminating the need
for an exotic cosmological constant.

Testing the Model

The predictions of the 7dU framework can be validated through:

1. CMB Observations:

. Subtle anisotropies predicted by f,,(x) and f:().

2. Gravitational Wave Measurements:
. Detectable polarization effects influenced by higher-dimensional
curvature.
3. Large-Scale Structure Surveys:
. Deviations from the standard ACDM model due to higher-

dimensional interactions. [4], (See appendix A)
Conclusion

The dynamic contributions of the zero dimension, encapsulated in fg(t), offer a natural
(x) and f¢(y) further

enrich the model, creating opportunities for observational tests that could validate the 7dU
framework. By incorporating these effects into Einstein’s equations, the framework replaces
dark energy with a purely geometric mechanism for cosmic expansion.
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