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Abstract

This hypothesis explores the application of the McGinty Equation to the fractal holographic principle in quantum
gravity. The hypothesis posits that information in quantum gravity is encoded in fractal patterns on holographic
surfaces. The goal is to unify quantum gravity with holography and provide new insights into black holes and the

information content of the universe.

Introduction

The holographic principle suggests that the information
contained in a volume of space can be represented as encoded
on its boundary. This hypothesis extends the principle
by incorporating fractal dimensions, proposing that the
encoding follows self-similar fractal patterns. This extension
aims to bridge quantum gravity and holography, offering a
deeper understanding of black hole entropy and information
paradoxes.

Mathematical Framework
Fractal-modified Entropy-Area Relation
S aANd )
where A is the area of the holographic surface and d _f is the
fractal dimension.

Fractal Holographic Entropy
S a ANd_f)

Modified Bekenstein-Hawking Entropy
S BH=(k Bc"3A)/(4hG)xANd f-1)

Expected Results
Black Hole Entropy
S BH a A*(d 1)

Fractal Dimension Estimation

d f=1im_{e—0} [ log N(¢) / log(1/€) ]
where N(e) is the number of boxes of size € needed to cover the
holographic surface.

Information Content Scaling
LaA™Nd f)

3.

Experimental Proposals
1.

Black Hole Thermodynamics: Measure the entropy
of black holes to detect deviations from the standard
Bekenstein-Hawking entropy at various scales.
Holographic Surface Analysis: Develop techniques to
analyze the fractal patterns on holographic surfaces using
high-resolution observational data.

Cosmic Microwave Background (CMB) Studies:
Investigate the fractal nature of CMB anomalies to
understand information encoding at the cosmological
level.

Quantum Gravity Experiments: Conduct experiments to
explore the fractal holographic principle in laboratory-
controlled quantum gravity simulations.

Computational Tasks

1.

Lattice ~ Simulations:  Implement fractal-modified
entropy calculations in lattice simulations of black hole
thermodynamics.

Monte Carlo Simulations: Perform Monte
simulations to model fractal holographic surfaces.
Numerical Solutions:  Solve the fractal-modified
Bekenstein-Hawking entropy equations numerically.

Carlo

Theoretical Developments Needed

Formulate fractal holographic principles in the context of
quantum gravity.

Extend the AdS/CFT correspondence to incorporate
fractal dimensions.

Develop new techniques to analyze and interpret fractal
patterns in holographic theories.
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Key Research Focus Areas

Precision measurements of black hole entropy and its
fractal scaling.

Development of new mathematical tools to describe
fractal holographic surfaces.

Search for fractal patterns in cosmological data and
quantum gravity experiments.

Theoretical work on integrating fractal holography with
fundamental symmetries and conservation laws.

Conclusion

This hypothesis proposes a novel framework for understanding
the holographic principle in quantum gravity through fractal
dimensions. By exploring the fractal nature of holographic
surfaces, we aim to unify quantum gravity and holography,
providing new insights into black holes and the fundamental
information content of the universe.
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