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The Nature of Resonance




Acoustical Resonance
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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, ...




Neural Resonance

 Holonomic brain theory (Karl Pribram, David Bohm)

— "Cognitive function is guided by a matrix of neurological wave interference patterns."

e Harmonic resonance theory (Steven Lehar)

— "Spatial patterns in perception and behavior are mediated by spatial standing waves in

neural tissue."



Standing Wave

Standing Wave in a Container
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The Harmonic Series

Harmonic Series
1,2,3,4,5,6,7,8,9,10, 11,12, ... =}
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180-degree phase offset superposition.



Harmonic Damping

Damping Well
< <

energy transfer

Velocity Differential ~
creates torque

Low Pressure
Zone

* Landau-Zener theory (1932)



Harmonic Damping

Phi-Damping Well

energy transfer

21/13

55/34

* 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

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



Harmonic Patterns

Light = damped  Dark = resonant

pentagon hexagon octagon

Credit: Stuart Mitchell and John Reid







Harmonic Patterns in Nature

Spinning Water Bucket Swirling Weather Patterns

Triangle Pentagon Hurricane Isabel Pentagram Saturn Hexagon
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Credit: T. R. N. Jansson Credit NASA/JPL/University of Arizona




Harmonic Patterns in Nature

Venus-Earth | ‘ Retrograde Loop
13:8 Pattern - 5 Uas)
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Harmonic Patterns in Nature

Carbon-12
(12% of body)

Tetrahedral Groups

Water
(87% of body)

Carbon-12 Geometry

Icosahedral Clusters
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Harmonic Patterns in Nature




Harmonic Patterns in Nature

Human Infant Cranium Axial View of Human DNA

Grey’s Anatomy

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.

Unison 2:1 Octave

A B C C# D D#-Eb E F F# G G# A

- 00000

“Consonant” Major 6th



Gaussian Derivative Curve

Unison 2:1 Octave Gaussian First Derivative Distribution
d 1 m: x2
Y =dx

ssqrigm € 2 ),s=1,m=5

A BTG c# D D#-Eb E F ¢ F# G G# A

o

The harmonic interference pattern behind perception:

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




Harmonic Interference Function

Simplified form of 3
the Gaussian equation :
fth) 5.
2.
- .
=) L B 4
Jt Dmp(/)’ B L QT 5T s s 7 s 5 b o1 o
h
5 o - |
Res(h) = h h  Res(h) Fll::;onal;:m Dmp(h) Res(h)/ Dmp(h)}
h umber
Dmp(h)=® /V5, ®~1.618033 1 1 1 0.723605 1.38
2 4 1 1.1708146 3.42
3 9 2 1.8944132 4.75
4 16 3 3.0652174 5.22
5 25 S 4.9596136 5.04
6 36 8 8.0248037 4.49
7 49 13 12.984373 3.77
8 64 7 8 21.009105 3.05
e 81 34 33.993362 2.38
10 100 55 55.00228 1.82
11 121 89 88.995339 1.36
12 144 144 143.99713 1.00




Harmonic Interference Geometry

Resonating medium is curved
INnto a Gaussian derivative curve.




Harmonic Interference Geometry

 Could this be a primordial “focusing geometry” Iin life?

Golden Ratio




Harmonic Interference Geometry

 How about for focusing on harmonic patterns in sound?

Fibonacci Double Spiral ~ Outer Ear Double Helix




Reflective Interference Pattern

Linear Reflective Interference Polar Reflective Interference

00‘ 1 2
G G#E A A# B |[C C# D D# E| F F# G G# A




Reflective Interference Forms

Plants
and
Spores

Bones
and
Organs

Wings
and
Appendiges

Earth
Tectonics

REFLECTIVE
INTERFERENCE B
(added to A) South American
Plate

REFLECTIVE
INTERFERENCE A

African
= Plate

South
American
Plate




Harmonic Eardrum Model

Polar Reflective Interference

Human Eardrum

Handle of Malleus

Umbo
(tip of Malleus)

Long process of incus

Stapedius tendon

Eustachian
tube orifice
Tympanic

membrane



Harmonic Head Model

1/¢ ¢




Harmonic Brain Model

Transverse Brain Geometry Harmonic Evolution Path ®-Ring Mlgration Pentagonal
d-geometry

Credit: Grey's Anatomy

n-radian Right angle from Dimensions of
Coronal Brain Geometry phase shift frontal lobe a hen’s egg




Tension Perception Metric

Tense
(Leading Tones) 5

21 4
Resolved i

(Unison, Octave)

Increasing Resonance
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Tension as Percentage of Amplitude (Resonance)

Inverse _ Inverse
Harmonic  Inverse Leading Tonic Harmonic Inverse  Inverse Dominant Harmonic
Center  Dominant Tone Center Tonic Leading Tone Center

26% 66% 91%  100% 97% 86%  72% 86%  97% 100%  91%  66% 26%

—_—_—

Diatonic Tritone



Consonance Perception Metric
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Consonance Metric as Inverse Percentage of Amplitude (Damping)

5] m6 M6 m7 M7 T m2 M2 m3 M3 P4 O
54% 39% 34% 32% 31%  31% 31% 32% 34% 39% 54% 100%

Harmonic Axis



Timbral Proximity Method

Fourier fundamental in phase-quadrature

a2
[] =x resonance @ = amplitude ¢-damping = frequency ¢-damping
—¢

¢
) (




Harmonic Center #9

Fourier fundamental synchronization with Partial 9
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Timbral Axes of Symmetry

Harmonic
Axis of
Resonance

Damping Axis

Harmonic Symmetry Table
. - k. ‘.
Sine / Odd components = O Cosine / Even components = :"._,‘-
Partial ®-aligned n-aligned n-symmetric  Interval Inverted Diatonic Name
4 - O -:;_;2 ‘ G :::‘:.3 O ':3.3 Unison — -Unison Tonic
2 No S No O Octave Octave Octave
3 No YI([@® \ ( No \ P5 P4 Dominant
= M =
4 . :'2 M No o Octave 2 Octave 2  Octave
5 No E No O :: M3 m6 Mediant
6 ."'_:: 5 No S O S P5 P4 Dominant
7 No I & Y| N oY m7 M2 Augmented 6th
o M N M
8 No No M L 4 M Octave 3 Octave 3 Octave
Gu & O -:‘.:.: / O -:':’vt E O -'.-:.5 E M2 m7 Super-Tonic
T T
10 No (close) No M3 mé Mediant
(e[ v 1O F
1 | O No | P4 P5 Subdominant
e
12 | No (close) No c i} ¢ P5 P4 Dominant
13 | No No (close) O 3 M6 m3 Submediant
14 | No O m7 M2 Augmented 6th
15 \ No (close) / \ ':_,3 / \ No / M7 m?2 Leading Tone
16 b ": O No Octave 4 Octave4  Octave




Harmonic Hierarchy of Pitch Space

5 recursive base-2 powers of 12

fm)=2"" n={=2-1,0,1,2

2#7%°= TwelfthTone (Tone (Semitone (Octave (4096)1/12)1/12)1/12)1/12

2 ,
Twelve Octaves '2 /12 £

1
12 /12
Octave 2
0
: 127712
Semitone 2 /
5
12°/12
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Key Principles

1. The brain and senses are a harmonic focusing system.

. Perception occurs by matching interference patterns in the
environment with a reflective harmonic pattern in the brain.

. Emotional responses in music are triggered by the direction
and velocity of energy transferred between harmonics.

. Dissonance is a static. spatial and integral perceptive quality.

. Tension is a dynamic. temporal and differential quality.
. Emotions can be measured and predicted by weighting and
averaging the interference metrics over time.
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Harmonic Models

“A single color is only a color. Two shades

form a harmony.” - Henri Matisse



Color Model

Wholetone

Scal Additive
cale
0 Inverse
- Harmonic Center
Color spectrum to logarithmic octave mapping
(using 2"12]og spacing in terahertz mapped to {C} octave)
Tone Color Spectral Color Bands 2""2Calculated Color Centers
—D# 370.0000 = .
E  Magenta | 392.0013 Wholetone Rainbow
Red: 384-482 415.3110 Scale Refraction
440.0066 o G
Orange: 482-503 466.1708 a
493.8907 8
Yellow: 503-520 523.2590 =
554.3736 8
Green: 520-610 587.3384 %
622.2633
Blue: 610-659 659.2651
698.4670
: Violet: 659-750 740.0000 =
E Purple 784.0027




Ring Models

Tertiary (Tonic)
1 ' |
Secondary (Dominant)
J !
Primary (Inverse Dominant) B

Harmonic Axis

The Diatonic Rainbow
Inverse Inverse Dominant Inverse Leading Tone  Tonic Super Tonic
Tonic  Leading Tone Dominant “Harmonic Center”

(Subdominant) (minor) Partial 9




Ring Models

Sine Ring

Fold up / The Coriolis Effect
to resolve Double Torus

Tonic = Eye

F#

e - - - -

Cosine Ring

Chromatic Cycle of Fifths Neopolitan 6th - Tonic Cadence German Augmented 6th - Tonic Cadence




Standing Wave Models

Diatonic Keyboard
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Partial 5
coherent
pathway

Color Map

Keyboard Standing Wave Model
Dominant - Tonic Cadence in A Major
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Composite Models

Major = {V - ii - VII° - I} or minor = {VII - iv - ii® - i}
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Physical Archetypes

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



Harmoni
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Human Archetype

The Vitruvian Model

Harmonic Proportions Horizontal Reflective Interference Vertical Interference Squaring the Circle
f(h) = Res(h) / Dmp(h) r=m?/ o

Perimeter = Circumference

Side = Perimeter / 4 = i?

%

Circumference = m#2r = nt#dt = 5n

wf
Equilibrium

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



Harmonic Hilbert Space
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Harmonic Hilbert Space

Harmonic Series Frequencies tessellated into odd-even groups
and multipled harmonically for each recursive z-level

yoz/(/ : Sln(zy), Odd E ZZ +1
Vevenz = €COS(2y), even € 2Z

Polar Reflective Reflective
Interference Mandelbrot
Patterns Recursion

Ring 1, Partial 1

Reflective
5:3 Egg
Geometry

Ring 2, Partial 2

Ring 5, 5:3 Ring 3, 3:2
(Tertiary Colors) (Primary/Secondary
Colors)

O

Ring 4, Partial 4

Ring 5, Partial 5

Traditional Hindu Chakra System

Seventh Chakra.
SANAsRARA
C w""h:zdl‘ddd‘n &
rown Sk e 4 D\, The Unpusiifid b
Brain (Pineal) o ni
Qualified Absolnory o, e
Visuuoous
Chmified?)

Throat
Heart
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Unified Harmonic Framework

o THE MICROCOSM: The Harmonic Structure of Atoms 9 THE MESOCOSM: The Harmonic Structure of Life 9 THE MACROCOSM: The Harmonic Structure of Space
Metatron’s Planck Imploding Imploding Coriolis Dipole Harmonic Field Dipole Bio-harmonic Structure /\ Harmonic Solar System
Cube Cube Vacuum Quanta Torsion Field *

Q f ¢ ff — -

Space is a cubic lattice enclosing a field of imploding black holes. This perforated
space projects an energy field of mutually orthogonal standing waves which
then emanate a non-destructive pattern of spherical harmonics.

Weak Nuclear Force Strong Nuclear Force

Y ' Bio-harmonic Interference Region Dipole Bio-harmonic Torsion Field
b | N3
* |

Planets at right angles
on a Spira Mirabils

Atomic Nucleus Particle Packing Unified Harmonic Torsion Field

Nuclear Forces

—
-
These diagrams model the dipole harmonic structure of the human body based =
on an isometric 3-D projection originating in atomic resonance. Many harmonic
alignments can be found, including navel, reproductive, wrist, elbow, knee, heart Planetary orbits closely align at right angles on a golden spiral that intersect twelve
and crown alignments. Vortex openings similar to the atomic model suggest phi-recursive rings.This in turn matches the cubic atomic and biological models
Copyright (C) 2009 Richard Merrick harmonic field damping is what enables growth. composed of orthogonal standing waves emanating spherical harmonics.
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Blended Harmonic Symbolism
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Music video "Manifest" for Distant Lights




Mythological Archetypes

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



Sor(tri)lege Incantation (RXR)

“Unfold the carth
from the sky

)]
” through the sun.
B, 20,
%Z'D/bg
Unfold the
Tonic {Eb} to the Opening chord
Dominant Leading Tone {D} “Andante misteri

Leading Tone



A Musical Climbing Puzzle

A Musical Climbing Puzzle A Musical Climbing Puzzle - The Solution

fMa;’afoﬁ{s tﬁ(’» O?’dﬂgé‘ dbmfﬂdﬂf d’”c{TOTdfé‘S 60° to view fﬁe‘ sunset.

How should Maja climb the mandorla to view the perfect sunset?




Cubing the Human Archetype

Mutually Orthogonal Isometric Hexagons
WT,=§{1¥',=140,2,4,6,8,10% "5, =41,357,9,11}}




Cubing the Human Archetype series

CUBING THE HUNAN ARCHETIPE

INTERFERENCE

A Grand Scientific Musical Theory

/
{ \

Richard Merrick

cubing the humaa archetype




The Grand Scientific Musical Theatre

* - The ‘ 5
Grand Scientific Wusical Theatre
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Greek Mythological Archetype

Atlas Archetype

Pillars of Hercules
at the Strait of Gibraltar

Atlantic Damping

Damping Well Damping Well
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Lullist Dream Archetype

Holonomic Brain Dream Theatre
Archetype

odd & even => sin(D) + cos(D) => coherent diatonic pathway

 — - I - I I I = = = = =

y=sin(mx), m={1..5} y=-sin(mx), m={1..5} y=sm(%+ m.x)m:{}..S} y=-si %+ nuc),m={/..5}
Standing Wave Model

Even Whole-tone Orbit






. ¢

L , <3 y - o~

AR =
,,,//////./://,
..4

cZ
o B
R
0o
..nnu O
S B
O




Questions or Comments?
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The StarKey Design

Mount Meru

Steeples on . The StarKey FlOOI‘ Plan

Rosslyn Chapel

Mount Meru

Mount Meru Fibonacci Series

StarKey Fractal Rosslyn Chapel

Reincarnation
Chamber
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“| call architecture frozen music.” - Johann Wolfgang von Goethe

® Shcekinah Pillar




Harmonic Formation Theory

Damping wells follow a Fibonacci path toward Phi

Fibonacci Damping Well Phi-Damping
/
| | F(n) = F(n-1) + F(n-2)
' 13/8 {1,1,2,3,5,8,13,21,34,55,88, 144, ...}

1/0 = undefined
1/1=1

2/1=
8 35 =15
21/13 % 5/3 = 1.6666666
8/5=1.6
13/8 = 1.625
| | 21/13 =1.6153846
s534 | & | | 34/21=1.619047619

55/34=1.617647058

®d =1.618033988749...

-(1+V5)/2

* 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 Formation Theory

Harmonics ripple from well edges

Phi-Recursive Heterodyning

1
32
Perfect Fifth

2/1
E—
J ' Minor Sixth

1/
Fundamental

25
>—Major Sixth

More Resonance &a .
5% 13/8 e N0000050500s0000000000easesese.
More Damping
21/13 .
. >_ 34121 Phi-Damping Well
y el <<.. 89/55

144/89 T
® Phi-Damping Eigenvector

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



Phi-Damping Example

1.62

1/® = 0.618033...




