
Investigating Fractal Holographic Principle in Quantum Gravity Using the
McGinty Equation

Special Issue | 1 of 2I J T C Physics, 2024 www.unisciencepub.com

Chris McGinty

Founder of Skywise.ai, Greater Minneapolis-St. Paul Area, 
USA.

Citation: Chris McGinty(2024). Investigating Fractal Holographic Principle in Quantum Gravity Using the McGinty Equation. 
I J T C Physics, Special Issue :1-2. DOI : https://doi.org/10.47485/2767-3901.1052

International Journal of Theoretical & Computational Physics

Short Article ISSN 2767-3901

*Correspondence author
Chris McGinty
Founder of Skywise.ai, 
Greater Minneapolis-St. Paul Area, 
USA.

Submitted : 5 Oct 2024 ; Published : 11 Nov 2024

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 α A^(d_f)
where A is the area of the holographic surface and d_f is the 
fractal dimension.

Fractal Holographic Entropy
	 S α A^(d_f)

Modified Bekenstein-Hawking Entropy
	 S_BH = (k_B c^3 A) / (4 ℏ G) × A^(d_f - 1)

Expected Results
Black Hole Entropy
	 S_BH α A^(d_f)

Fractal Dimension Estimation
	 d_f = lim_{ϵ→0} [ log N(ϵ) / log(1/ϵ) ]
where N(ϵ) is the number of boxes of size ϵ needed to cover the 
holographic surface.

Information Content Scaling
	 I α A^(d_f)

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.

Experimental Proposals
1.	 Black Hole Thermodynamics: Measure the entropy 

of black holes to detect deviations from the standard 
Bekenstein-Hawking entropy at various scales.

2.	 Holographic Surface Analysis: Develop techniques to 
analyze the fractal patterns on holographic surfaces using 
high-resolution observational data.

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

4.	 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.

2.	 Monte Carlo Simulations: Perform Monte Carlo 
simulations to model fractal holographic surfaces.

3.	 Numerical Solutions: Solve the fractal-modified 
Bekenstein-Hawking entropy equations numerically.

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.

References
1.	 McGinty, C. (2023). The McGinty Equation: Unifying 

Quantum Field Theory and Fractal Theory to Understand 
Subatomic Behavior. International Journal of Theoretical 
& Computational Physics, 5(2), 1-5.

2.	 ‘t Hooft, G. (1993). Dimensional reduction in quantum 
gravity. arXiv preprint gr-qc/9310026.

3.	 Susskind, L. (1995). The world as a hologram. Journal of 
Mathematical Physics, 36(11), 6377-6396.

4.	 Maldacena, J. (1999). The large-N limit of superconformal 
field theories and supergravity. International Journal of 
Theoretical Physics, 38(4), 1113-1133.

5.	 Bekenstein, J. D. (1973). Black holes and entropy. 
Physical Review D, 7(8), 2333.

6.	 Hawking, S. W. (1975). Particle creation by black holes. 
Communications in Mathematical Physics, 43(3), 199-
220.

7.	 Witten, E. (1998). Anti de Sitter space and holography. 
Advances in Theoretical and Mathematical Physics, 2(2), 
253-291.

8.	 Bousso, R. (2002). The holographic principle. Reviews of 
Modern Physics, 74(3), 825.

9.	 Verlinde, E. (2011). On the origin of gravity and the laws 
of Newton. Journal of High Energy Physics, 2011(4), 29.

10.	 Nottale, L. (2011). Scale Relativity and Fractal Space-
Time: A New Approach to Unifying Relativity and 
Quantum Mechanics. Imperial College Press.

11.	 Calcagni, G. (2010). Fractal universe and quantum gravity. 
Physical Review Letters, 104(25), 251301.

12.	 Ambjørn, J., Jurkiewicz, J., & Loll, R. (2005). Spectral 
dimension of the universe. Physical Review Letters, 
95(17), 171301.

13.	 Horava, P. (2009). Quantum gravity at a Lifshitz point. 
Physical Review D, 79(8), 084008.

14.	 Connes, A. (1994). Noncommutative Geometry. Academic 
Press.

15.	 Mandelbrot, B. B. (1982). The Fractal Geometry of 
Nature. W. H. Freeman and Company.

16.	 Strominger, A., & Vafa, C. (1996). Microscopic origin 
of the Bekenstein-Hawking entropy. Physics Letters B, 
379(1-4), 99-104.

17.	 Penrose, R. (1965). Gravitational collapse and space-time 
singularities. Physical Review Letters, 14(3), 57.

18.	 Ashtekar, A., Baez, J., & Krasnov, K. (2000). Quantum 
geometry of isolated horizons and black hole entropy. 
Advances in Theoretical and Mathematical Physics, 4(1), 
1-94.

19.	 Jacobson, T. (1995). Thermodynamics of spacetime: The 
Einstein equation of state. Physical Review Letters, 75(7), 
1260.

20.	 Rovelli, C. (1996). Black hole entropy from loop quantum 
gravity. Physical Review Letters, 77(16), 3288.

Copyright: ©2024  Chris McGinty. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in anymedium, provided the 
original author and source are credited.


