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The Nature of Resonance



Acoustical Resonance



Properties of Resonance
• A phenomenon of reflected energy.
• Always occurs inside some kind of container.
• Has a prime resonant frequency.
• Represented as squared magnitudes (E=mc ).
• Responsible for all coherence in nature.
• Universal to ALL types of waves: 

Air, water, electricity, light, atoms, plasma, ...

2



Neural Resonance

• Holonomic brain theory (Karl Pribram, David Bohm)
– "Cognitive function is guided by a matrix of neurological wave interference patterns."

• Harmonic resonance theory (Steven Lehar)
– "Spatial patterns in perception and behavior are mediated by spatial standing waves in 

neural tissue."



Standing Wave



The Harmonic Series

180-degree phase offset superposition.



* Landau-Zener theory (1932)

Harmonic Damping



* Fibonacci series is used as a nominal solution for the second-order equation known as 
the 'characteristic wave damping equation.' The golden ratio becomes the eigenvector.

Harmonic Damping



* Supported by Bovenkamp and Giandinoto in the paper: “Incorporation of the Golden Ratio 
Phi into the Schrödinger Wave Function using the Phi Recursive Heterodyning Set.”

Harmonic Damping



Harmonic Patterns

Light = damped      Dark = resonant





Harmonic Patterns in Nature



Harmonic Patterns in Nature



Harmonic Patterns in Nature

Carbon-12
(12% of body)

Water
(87% of body)



Harmonic Patterns in Nature



Harmonic Patterns in Nature

Could perception be a harmonic function?



Harmonic Interference Theory

“It occurred to me by intuition and music was the 
driving force behind that intuition. My discovery was 
the result of music perception.” - Albert Einstein



Blackman Spectral Analysis
• Interference pattern of two tones diverging over an octave.



Gaussian Derivative Curve

• Eye: distribution of photo receptors around fovea centralis.
• Ear: focusing function in the spiraling Basilar membrane.
• Brain: neurons always fire along a Gaussian derivative.

The harmonic interference pattern behind perception:



Harmonic Interference Function

Simplified form of
the Gaussian equation



Harmonic Interference Geometry

Resonating medium is curved
into a Gaussian derivative curve.



Harmonic Interference Geometry
• Could this be a primordial “focusing geometry” in life?



Harmonic Interference Geometry
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• How about for focusing on harmonic patterns in sound?



Reflective Interference Pattern



Reflective Interference Forms



Harmonic Eardrum Model



Harmonic Head Model



Harmonic Brain Model



Tension Perception Metric



Consonance Perception Metric



Timbral Proximity Method



Harmonic Center #9



Timbral Axes of Symmetry



Harmonic Hierarchy of Pitch Space
5 recursive base-2 powers of 12



Key Principles
1. The brain and senses are a harmonic focusing system.
2. Perception occurs by matching interference patterns in the 

environment with a reflective harmonic pattern in the brain.
3. Emotional responses in music are triggered by the direction 

and velocity of energy transferred between harmonics.
4. Dissonance is a static, spatial and integral perceptive quality.
5. Tension is a dynamic, temporal and differential quality.
6. Emotions can be measured and predicted by weighting and 

averaging the interference metrics over time.



Harmonic Models

“A single color is only a color. Two shades 
form a harmony.” - Henri Matisse



Color Model



Ring Models



Ring Models



Standing Wave Models







Composite Models







Physical Archetypes

“Unfortunately, no one can be told what the Matrix is. You 
have to see it for yourself.”  - “Morpheus” from The Matrix



Mutually
orthogonal
standing wave
system

Harmonic Lattice







Interference function          Squaring the Circle
 Res(h) / Dmp(h)                                    Pi  / Phi2

Human Archetype
The Vitruvian Model



Harmonic Hilbert Space



Unified Harmonic Framework

"Musica Universalis"



Blended Harmonic Symbolism

Music video "Manifest" for Distant Lights



Mythological Archetypes

“We are finding that the world is composed not of 
matter, but of music.” - Donald Hatch, physicist



Sor(tri)lege Incantation (RXR)



A Musical Climbing Puzzle



Cubing the Human Archetype



Cubing the Human Archetype series



The Grand Scientific Musical Theatre



Greek Mythological Archetype



Lullist Dream Archetype



A Harmonic Monomyth



Grand Scientific Musical Theatre
UTD Centraltrac 2010



For more information, visit www.InterferenceTheory.com

Questions or Comments?



“I call architecture frozen music.” - Johann Wolfgang von Goethe

The StarKey Design



Harmonic Formation Theory
Damping wells follow a Fibonacci path toward Phi

* Fibonacci series is used as a nominal solution for the second-order equation known as 
the 'characteristic wave damping equation.' The golden ratio becomes the eigenvector.



* Supported by Bovenkamp and Giandinoto in the paper: “Incorporation of the Golden Ratio 
Phi into the Schrödinger Wave Function using the Phi Recursive Heterodyning Set.”

Harmonic Formation Theory
Harmonics ripple from well edges



Phi-Damping Example


