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Abstract
This hypothesis investigates the application of the McGinty Equation to fractal quantum electrodynamics 
(QED), proposing that photon propagation and electromagnetic interactions exhibit fractal properties. The 
primary objective is to understand how fractal geometry influences the behavior of photons and the dynamics 
of electromagnetic fields, providing new insights into light-matter interactions and the nature of electromagnetic 
phenomena at quantum scales.

Introduction
Quantum electrodynamics (QED) is the fundamental theory 
describing the interaction of light and matter. Traditionally, 
QED is formulated in smooth spacetime, but this hypothesis 
extends the framework to include fractal dimensions. By 
applying the McGinty Equation, we aim to explore how fractal 
geometry affects photon propagation and electromagnetic 
interactions, potentially revealing new principles governing 
QED processes.

Mathematical Framework
Fractal-modified Maxwell’s Equations
	
	
  	
              
Fractal-modified Quantum Electrodynamics Action
S = ∫ d^4 x (-1/4 F_μν F^μν + ψ̄(iγ^μ D_μ - m)ψ) . |x|^(D-
d_f)

Fractal-modified Wave Equation for Photons
	 □A^μ = μ_0 J^μ . |x|^d_f

Expected Results
Photon Propagation
	 A^μ(t,x) α |x|^d_f

Electromagnetic Field Correlation Functions
	 ‹A_μ(x)A_ν(0)› ~ |x|^(-2(D-d_f))

Scattering Cross-Sections
	 σ(E) ~ E^(2(d_f-D)/d_f)
Experimental Proposals
1.	 Photon Scattering Experiments: Investigate deviations 

from standard QED predictions in photon scattering 
experiments for fractal signatures.

2.	 Electromagnetic Field Studies: Measure the behavior of 
electromagnetic fields in various materials to detect fractal 
influences.

3.	 Quantum Optics Experiments: Study the propagation 
of light through fractal-shaped optical setups to observe 
fractal effects.

4.	 Cosmic Photon Observations: Analyze the propagation of 
cosmic photons to detect fractal structures in their paths.

Computational Tasks
1.	 Simulation of Fractal QED Systems: Implement 

simulations to model the behavior of photons and 
electromagnetic fields with fractal dimensions.

2.	 Monte Carlo Methods: Use Monte Carlo integration to 
study the properties of fractal-modified QED interactions.

3.	 Numerical Solutions: Solve the fractal-modified 
Maxwell’s and wave equations for photons numerically.

Theoretical Developments Needed
•	 Develop a comprehensive theory of fractal QED.
•	 Extend existing QED models to incorporate fractal 

dimensions.
•	 Formulate new mathematical tools to describe fractal-

modified electromagnetic interactions.
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Key Research Focus Areas
•	 Precision measurements of photon propagation and 

scattering in fractal-modified systems.
•	 Development of mathematical models for fractal QED.
•	 Experimental validation of fractal patterns in photon and 

electromagnetic field interactions.
•	 Theoretical work on integrating fractal dimensions with 

QED.

Conclusion
This hypothesis proposes a novel framework for understanding 
quantum electrodynamics and photon propagation through 
fractal dimensions. By exploring the unique properties of 
electromagnetic interactions, we aim to uncover hidden 
aspects of light-matter behavior, providing new insights into 
the fundamental nature of photons and electromagnetic fields.
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