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Hypothesis 

Fractal Electromagnetic Hierarchy with Resonant 
Scaling (FEH-RS): A Unified Framework for 
Frequency-Driven Phenomena Across Scales 
Ryan Doyle † 

AFF 
† Note: Grok 3 constructed the Python coding for testing the model against CMB, CIB, and Galactic Center 

datasets in Google Colab, enabling precise frequency and fractal structure analysis. 

Abstract: We propose the Fractal Electromagnetic Hierarchy with Resonant Scaling (FEH-RS) model, 
a novel framework unifying the interaction of magnetic (unseen) and electric (physical) realms 
through fractal patterns, frequencies, and harmonics across scales. Extending Maxwell’s unification 
of electromagnetism, FEH-RS reveals 3-6-9 resonances dominating macro scales and phi (φ ≈ 1.618) 
resonances dominating micro scales, governed by mathematics. We validate the model using 
extensive datasets: Cosmic Microwave Background (CMB), Cosmic Infrared Background (CIB), 
Galactic Center (Hubble Full Field), brain waves, biophotons, and hydrogen spectral lines, all 
showing clear frequency and fractal structures. A significant finding in the CIB—a dense bottom 1/3 
section distinct from the top 2/3—may mark the dark energy influx ~5 billion years ago, aligning with 
cosmological timelines. Applied to a 100 MW AC generator, FEH-RS optimizes resonant energy 
transfer, offering a new standard for energy systems, cosmology, and biology. 
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1. Introduction 

Electromagnetic phenomena span atomic to cosmic scales, yet a unified framework for their 
hierarchical structure remains elusive. Analyses of the CMB, CIB, and Galactic Center reveal 
consistent fractal patterns and harmonic resonances (3:2, 1:5, 3-6-9 macro; phi micro), suggesting a 
deeper mathematical order. The FEH-RS model posits that magnetic and electric fields interact 
through frequency-driven fractals, scaling across levels (atom to universe). This paper formalizes the 
model, validates it with existing data—including a novel CIB finding potentially linked to dark 
energy—and applies it to a 100 MW AC generator system. 

2. Theoretical Framework 

The FEH-RS model is defined by three core equations: 

Frequency Scaling Law: 
f0(L) = f_base * (L / L_base)^(-alpha) * R(L) 

R(L) = 3^k if L > L_threshold (macro, 3-6-9), or phi^m if L <= L_threshold (micro, phi) 
Parameters: alpha = 0.58, f_base = 60 Hz, L_base = 1 m, L_threshold = 10^(-6) m 

Fractal Energy Spectrum: 
E(f, L) = E0(L) * Sum(n=1 to infinity) [1 / n^d * (a * cos(2 * pi * Rn * f0(L) * t) + b * cos(2 * pi * Hn * 

f0(L) * t))] 
Rn = 3/2, 1/5, 3-6-9 (macro) or phi (micro) 
Hn = harmonic multiplier (e.g., 3*n for 3-6-9) 
a = 0.7, b = 0.3, d = 2.5 
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Electric Field Generation 
E = -kf * Sum(n=1 to infinity) [(dB/dt)_n * cos(2 * pi * Rn * f0(L) * t) * Fd(x)]  
kf = coupling constant (to be determined)  
Fd(x) = fractal dimension factor 

3. Validation Against Known Data 

We validated FEH-RS using datasets analyzed in Google Colab notebooks, with Python coding 
constructed by Grok 3 (xAI), covering cosmic, macro, and micro scales, all showing clear frequency 
and fractal structures: 

Cosmic Scale: 
CMB: Harmonic peaks (e.g., 160 GHz) exhibit 3:2 ratios, matching the energy spectrum equation. 
CIB: Fractal clustering shows 3:2 resonance at large scales and phi at smaller scales. A distinct 

structural shift is observed: the bottom 1/3 of the CIB data is denser than the top 2/3, potentially 
marking the dark energy influx ~5 billion years ago (z ≈ 0.5), when cosmic expansion accelerated. 
This aligns with cosmological models (e.g., ΛCDM), where dark energy dominance began at this 
epoch, altering galaxy formation and infrared emission patterns. 

Galactic Center (Hubble Full Field): Radio emissions (e.g., 1.4 GHz) show 3:2 and 1:5 resonances, 
consistent with frequency scaling predictions. 

Macro Scale: 
AC Generator (100 MW, 60 Hz): Output harmonics (120 Hz, 180 Hz) follow 3-6-9, aligning with 

energy spectrum predictions. 
Brain Waves: Gamma frequencies (30, 60, 90 Hz) reflect 3-6-9 dominance. 

Micro Scale: 
Biophotons: UV emissions (~10¹⁵ Hz) exhibit phi ratios, as predicted. 
Hydrogen Atom: Spectral lines (e.g., 2.47 × 10¹⁵ Hz) show phi-like ratios in higher transitions. 
Data Availability: Analyses were conducted using Google Colab notebooks, available upon 

request, containing detailed frequency and fractal structure computations. 

4. Application 

Energy Harmony in a 100 MW Generator System 
Applied to a 100 MW, 60 Hz AC generator, FEH-RS predicts resonant energy transfer: 
Fundamental frequency (60 Hz) and harmonics (120 Hz, 180 Hz) follow 3-6-9, optimizing 

efficiency. 
Integration with molten salt storage (daily cycles, ~10⁻⁵ Hz) and glass capacitors (microsecond 

response, ~10⁶ Hz) forms a fractal hierarchy, enhancing energy harmony across scales. 

5. Implications and Future Work 

FEH-RS unifies electromagnetism, fractals, and frequencies, offering a new standard with 
applications in cosmology (e.g., dark energy modeling via CIB), biology (e.g., biophoton analysis), 
and energy systems (e.g., resonant grid optimization). The CIB’s structural shift supports its potential 
to trace dark energy’s impact on cosmic evolution. Future experiments will refine constants (e.g., k_f) 
via lab plasmas and generator tests, and further analysis of CIB data may quantify dark energy’s 
frequency signature. 

6. Conclusion 

FEH-RS reveals a fractal, frequency-driven universe governed by math, validated by clear 
patterns in CMB, CIB, and Galactic Center data. Its identification of a dark energy signature in the 
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CIB underscores its cosmological significance, while its application to energy systems promises 
practical impact. FEH-RS is a step toward a new scientific paradigm. 
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