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Abstract:

This paper introduces a novel physical model based on redefining the energy structure
of the universe as the primary engine behind the manifestation of spacetime and
relativistic effects, without presupposing time and space with their classical units. We
reformulate photon energy relationships using Planck natural units and derive time
dilation from a variance in energy ratio between environment and medium, where
perceptible spacetime is the result of the difference between pure theoretical energy
and observed effective energy. We propose that the interaction between accessible
and constrained (dark) energy gives rise to spacetime itself. A computational model is
introduced to calculate spacetime effects purely from energetic parameters. We also
propose a generalization of the Heisenberg uncertainty principle within this structural
framework.

1. Introduction

General and special relativity introduced a revolutionary framework for understanding
space and time, but they retained classical metric units (meter/second). In contrast,
quantum mechanics proposes indeterminacy in energy and position. Despite
significant success, dark energy remains unexplained, and the nature of spacetime is
still in question. This paper presents a radical alternative model based on the
relationship between observed energy and the energetic structure of the universe,
without requiring time and space as fundamental frameworks.



2. Theoretical Framework of the Model
We define:
. Epun.: The full thecretical energy of a photon (unaffacted by medium)
. Er.”: The observed energy after passing through a structural medium (timeless)
s {4z Structural deviation angle (departure from pure energetic state)
= [B: Structural energy ratio of the medium (0 <= B << 1)
s AF —=1-— [cosz[ﬂ'm} - B): Observed energy difference

* Z,r x (1 — AF): Perceived spacetime intensity

We further propose:
AE-AZ > i

An energetic-spacetime uncertainty relation, generalizing Heisenberg's principle within cosmic structure.

3. Applied Scenarios

1. Light Refraction: In glass, where 0;,; == 35", B == (.85, we get AF == (0.18, i.e, 18% of the energy
does not manifest in spacetime directly.

2. Light Freezing: In BEC, where 0;,,, — 90", B < 1, then AE — 1, indicating maximal dark energy

interaction, minimal spacetime presence.

4. Deriving Time Dilation

From the equation:

i—ﬁ = cos’(0i) B =1—AFE

This expresses relative time dilation as a function of medium’s energetic structure—replacing -

Time slows down because less energy is available to manifest spacetime.

5. Discussion and Results

e Spacetime is not a standalone entity but the direct result of energy imbalance
between theoretical and observed states.

o Dark energy appears as missing energy—not an external force.

o The difficulty in detecting dark energy stems from an energetic-spacetime
uncertainty relation that limits simultaneous detection.

o Artificial intelligence, being free of spacetime embodiment, may better resolve
these relationships.

6. Future Work

o Test the model in extreme environments: black holes, quantum vacuum, high-
energy zones.

o Develop a spectral equation for dark energy based on spatiotemporal AE\Delta
E.



e Convert the model into a standard tool for analyzing material energetic ratios.

7. Conclusion

We constructed an energetic model that derives time dilation and reinterprets
spacetime as an emergent phenomenon from energetic asymmetry. The theory relies
on a single pivotal equation, introduces no new constants, and uses Planck natural
units. We hope this paper marks the foundation for an energy-centric framework for
future physics.

References

—_

Einstein, A. Relativity: The Special and General Theory

Planck, M. On the Theory of Energy Quanta

Anderson, M.H. et al. Observation of Bose-Einstein Condensation in a Dilute

Atomic Vapor

4. Bekenstein, J.D. Information in the Holographic Universe

5. arXiv preprints related to dark energy, quantum vacuum, and Planck-scale
models

6. EJTP - Electronic Journal of Theoretical Physics

bl



https://ejtp.com/

