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Preface

“There is geometry in the humming of the strings, there is music in the spacing of the spheres.”
- Pythagoras

It should be said from the outset that this is not a book of Science. If it were, it would not

discuss history, music, art or philosophy, as those are topics squarely in the realm of the
Humanities. This is also not a book about the Humanities because if it were, it would not delve
into the subjects of psychology, physics, physiology, genetics, mathematics or cosmology, being
fields of Science. And this is certainly not a book about religion, spirituality or metaphysics, as
these are strictly matters of faith. But this is a book about how everything can be better
understood and explained through the framework of harmonic science, as it once existed in the
Pythagorean philosophy of musica universalis.

Two and one-half years ago I decided to return to a research project in music perception that I
had postponed thirty years earlier. It seems time had not diminished my curiosity about how we
are able to organically measure the degree of dissonance and mentally anticipate the direction of
resolution in music harmony. My original work in this area had taken me deep into mathematics
and computer simulations in search of an explanation. Now, armed with the scientific method,
powerful computer tools and access to the world’s latest research, I was sure that I could
determine once and for all whether our perception of music was something organic or nothing
more than cultural conditioning. I had no idea that what I was about to learn would shake the very

foundation of my 21" century worldview.
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Triggered by a quiet moment of insight as a young musician, my investigations led me down
a path of knowledge that has been known but well guarded for thousands of years. What I found
was a long forgotten yet scientifically supported explanation for how we perceive music
geometrically and how nature itself is structured as a kind of quantum music. Through the
principles of harmonic natural science I also found an integrated worldview — a comprehensive
“system of thought” and uplifting philosophy — that offered a warm alternative to the chilling
scientism currently in vogue. Following this path to its inevitable conclusion was a liberating
experience for me, as I know it will be for you.

Yet this is not a leisurely read. The subject covers a broad range of information and is so
interdisciplinary that it can be a challenge regardless of your background. The simultaneous use
of musical, mathematical and scientific terminology can be somewhat difficult to grasp at times,
even though the universal principles of nature are quite simple and elegant. While essential ideas
and terms are defined along the way, someone with a little musical training and some high school
math and science will probably fare more easily.

Beyond unfamiliar terminology, the diagrams also require an investment of time to review
and even more time to ponder. They juxtapose diverse concepts in harmonic philosophy, from the
mythology of acoustics to the geometry of life and color mapping of the planets. As a result,
some will not have the time to invest or see it as either too technical or conceptually abstract.
When this happens, I urge you to forge ahead to the next topic or illustration that catches your
eye. There are many different opportunities to understand the essential message.

If you have a specific category of interest, you may want to enter the book nonlinearly and
circle back for background. To facilitate this, the work is divided into five sections: Social Thesis,
Psychoacoustical Theory, Psychophysiological Principles, Harmonic Models and Physical
Archetypes. But while each section focuses on a particular area of interest, they do build on
preceding definitions and concepts. For this reason a glossary of terms and other definitions are
provided in the appendix for reference.

Anyone curious about the real history of harmonic theory and how its Diabolus in Musica
came to shape Western civilization should continue reading straight through. Learning the true
unedited story behind the development of music was my entry into the study of harmonics,
leading naturally into the deeper subjects that follow. But if your preference is to find out what
harmonic science has to say about the very puzzling question of music perception, then you might
want to skip to the second and third sections where a revolutionary new Harmonic Interference
Theory integrates the fields of acoustics, psychology, physiology and music to explain exactly
how we recognize and respond to coherent sound. If the subject of perception is not your first
interest, then perhaps the organic visualization of music in the fourth section will be a more
pragmatic entry point. Organic harmonic models brought to life using computer simulations are

destined to revolutionize how we notate, compose and analyze music. In the fifth section, these
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same harmonic models are then used as physical archetypes to help describe all levels of nature —
from the cosmos to the smallest quantum realm and all living creatures in between — as different
instances of the same crystallized musical structure.

My approach here, which is essentially a modern rendition of the Pythagorean path to
knowledge, has been to integrate the latest research from diverse fields into a wholly consistent
system founded on the physics of harmonics. To aid comprehension, the more technical aspects
of the system track along in the footnotes and are compiled in the appendices. Copious editorial is
added along the way to help illuminate the relevance of harmonic principles to other topics of
interest in natural philosophy, such as science history, social theory and the impact on personal
belief systems, both religious and scientific. Some of these comments may inadvertently offend
some readers and for that I sincerely apologize in advance. It is simply not possible to fully
discuss harmonic science without including those particular topics needed to explain why we see
nothing of this ancient knowledge system today.

With all of the warnings and disclaimers out of the way, I would urge anyone to consider the
relevance of harmonic science and its attendant natural philosophy to your life. You have a
birthright to know about this whether you ultimately accept it or not. You owe it to yourself to
consider a different interpretation of nature, society and self than the one presently offered by the
schools, churches and popular media. By the end of this book you will never see the world the

same way again.

“The noblest pleasure is the joy of understanding.”
- Leonardo da Vinci

During this long journey, many have given me their encouragement and support. From my
earliest days, it is jazz great John Sheridan who I must thank for revealing the first secret of
harmony to me. Without his jazz piano instruction I would never have broken through the veil.
And to Lloyd Taliaferro and Joe Walston, who saw something in my crazy ideas, thanks for
giving me the courage to pursue my real interests in blending music, math and computers.
Likewise, I am deeply indebted to Robert Xavier Rodriguez who in those wonderful early days
gave me the tools of a composer and the inspiration of a master. He continues to inspire me.

Many thanks to Mark White for taking the time to answer my questions about genetics,
review my work and provide insightful suggestions along the way. I still have his DNA inspired
toy to always remind me that life is the greatest puzzle of all. Thanks also to long-time friend Dan
Reed for slogging through the early drafts, raising important issues and tuning his wife’s piano to
the geometry of a 15" century chapel. Special thanks go to my dad Rex for bravely proof reading
the entire book (and being the first to actually finish it!) and to my mom Doris, who listened

patiently for hours at a time as I struggled to find words for what I had found.
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My thanks also go to Gaelan Bellamy, Sam Marshall and everyone in Distant Lights whose
enthusiastic interest, attention to detail and requests for clarification during the final edits helped
me find better ways to explain some of the more difficult points. And for publishing (and editing)
my articles, my deep appreciation goes to Daniel Pinchbeck and Duncan Roads, whose
extraordinary readers kindly shared their enlightening research and insights with me.

Others who have offered their support and encouragement along the way include Rusty
Smith, Norris Lozano, Lana Bryan, David and Valeria Jones, Johnny Marshall, Lew Cook,
Michael Browning, Scott Page, Brent Hugh, Stuart and Tommy Mitchell, Jim Von Ehr, Dennis
Kratz, Frank Dufour, Steven Lehar and the amazing Dunbar family. And of course I shall be
forever grateful to my wife Sherolyn, whose unwavering love, support and encouragement

through the tough times made this project possible.

March 2009 — Dallas, Texas
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SECTION ONE

Social Thesis

“Do not believe in anything simply because you have heard it. Do not believe in anything simply
because it is spoken and rumored by many. Do not believe in anything simply because it is found
written in your religious books. Do not believe in anything merely on the authority of your teachers
and elders. Do not believe in traditions because they have been handed down for many
generations. But after observation and analysis, when you find that anything agrees with reason
and is conducive to the good and benefit of one and all, then accept it and live up to it.”

- The Buddha

‘the greatest barrier in either understanding or making music must be the monumental

task of learning all the rules. Everyone seems to have a theory and some set of rules to explain
how music works — from Pythagoras and the Greeks to the many scholars of the Roman Catholic
church in the Middle Ages; from Carl Phillipp Emmanuel Bach (son of J.S. Bach) to Leopold
Mozart (father of Wolfgang) in the 18" century; and in the past century from Paul Hindemith to
Arnold Schonberg, who devised a twelve-tone compositional system that broke every rule he had
ever learned.

Given the preponderance of rules and exceptions to the rules (and exceptions to the
exceptions!), we still find ourselves today with absolutely no unifying model for music that
adequately explains historical usage or perception. No philosophy, no grand theory, no
overarching logic to explain all the variations. Just rules. You’re told simply that if you learn all
the rules and practice, you might some day understand how music works.

My first encounter with these rules occurred when I began playing the piano at the age of
eight. Well, the truth is I enrolled in a piano class at my school and practiced strictly by touch —
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no sound for the first year. Wisely, my mother had decided to wait and see if I liked the piano
enough to warrant purchasing one. So, I practiced on a short wooden board with raised keys
painted to look like a piano keyboard. With simulated piano on my knees, I would diligently
practice finger positions and patterns, imagining the sound as I did so. After a year of this silent
practice, we bought a real piano so I could hear what I was doing. But, I really think it was the
feel of the intervals spaced within my hands and patterns on the keyboard that attracted me to the
piano.

In 1978 at age 23, I met professor John Sheridan, a phenomenal stride and swing jazz pianist.
He had just completed a Masters thesis at the University of North Texas on Impressionist
composer Claude Debussy and was beginning his college teaching career. As this was my first
piano lesson with him, I was asked to demonstrate my own jazz improvisation skills. Given a
simple song chart from a “fake” book that offered only a few chords and a simple melody, I was
expected to improvise on the spot. I remember the dialogue between student and teacher very

well.

“It’s not going to sound very good,” | said defensively.
John replied: “Why not?”
“Because there isn’t much rhythm to this piece and the melody is slow.”

“Don’t worry, go ahead and see what you can do,” he said encouragingly.
And so I began to play. He immediately stopped me.

“Hold on — try it without adding all the rhythm and arpeggios. Those hide the harmony.”
“Well, then, it really will sound horrible,” | replied, fear leaking into my voice.

“That’s ok,” he assured me and | began again.

This time without rhythm as my crutch, my naivety of jazz harmony was easy to see. In spite of
all my prior jazz and classical training, thorough knowledge of scales, chord inversions,
arpeggios, jazz voicings, music theory classes — even professional stage and studio work — my
playing still sounded like a rank amateur. After a couple of painful and embarrassing minutes, he

stopped the madness.

“Have you ever heard of a tritone substitution?

“No,” | said sullenly.
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My teacher then shared the greatest gift an aspiring jazz pianist could imagine.

“Play a dominant seventh chord with your left hand. Ok, now play a dominant seventh chord three
whole steps, or ‘“tritone,” above with your right hand. Now, play them both at the same time. Yes. Now
play them and resolve both hands to the major seventh chord a fifth below your left hand.”

With astonishment, | said slowly: “It sounds.. like...jazz.”
Beaming, he then generalized from the specific:

“Yes, you can stack a chord a tritone above any dominant seventh chord. We call this a ‘tritone
substitution’ or ‘tritone sub’ for short — jazz pianists use them all the time. Now, invert the chords and try
some other voicings you've learned.”

I followed his instructions and as I experimented my euphoria grew. I knew that I had learned a
Great Secret — I was in the club. But then my excitement faded and turned to confusion — even

anger.

“Why haven’t | read about this or learned this from my other piano teachers or in my theory classes?” |
demanded.

He replied casually, “They don’t normally teach this in school. Anyway, you still need to know one more
thing before you can play jazz.”

“What’s that?”

“Use tritone subs wherever you can — but then also try to play everything you ever learned about music
theory all at the same time.”

Laughing incredulously, | said: “That’s impossible! You can’t play everything you ever learned about
music theory all at the same time.”

“I know that,” he said with a smile, “but while you try to play everything you know at once, you’ll be
playing jazz.”

It was after this that I realized I had not been told everything about music — not even the
basics — and that some very educated musicians and highly regarded music theorists either were
not privy to such information or just did not know how to present it as part of classical theory.
How is it that one chord could be substituted for another or played at the same time and still

sound good? In light of what I had learned, it seemed to me that the entire world was composing,
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playing and thinking about music entirely on faith without any understanding of what was really
going on.

With that, the domino effect had begun. Within a few weeks of learning the Great Secret, |
was improvising complex jazz changes, substituting other chords and parts of chords for standard
jazz songs. I was stacking chords on top of other chords — not only tritone subs — while trying
countless chord voicings that I had learned from books but never knew how to use. In the process,
I was playing jazz.'

Other music started making more sense, too. Bach inventions, fugues and toccatas seemed
more purposeful now. Mozart and Haydn sonatas fit better in hand and Beethoven, Chopin,
Rachmaninoff and Schumann’s chromatic chords and arpeggios made more sense than ever. But
most of all, it was the “impressionist” Debussy whose fluid wholetone scales and pagan
pentatonic clusters now seemed less radical and, well, more jazzy than before. Even the 20"
century’s enfant terrible Sergei Prokofiev and his dissonant satirical chords were more natural
and organic to me. Maybe these people knew the Great Secret and didn’t tell anyone.

I became convinced there was something big going on inside music harmony to make it
sound good — something fundamental involving the tritone, only bigger. I could feel similarity in
patterns throughout all of the music I played, though I could not describe it nor could I find
anything in my music theory books that explained it for me. I knew there must be a logic and
consistency behind it all. Something much simpler than the collection of rules I had been taught
in my music theory classes.

With an urgency I had not felt before, I decided to get to the bottom of it. I purchased an
orange ring binder and began a quest to write and organize every combination of chord
progressions and scale groupings imaginable to see if I could find something — a unifying pattern
of some sort — that would explain harmony simply and logically. I went through countless
possibilities and named them all so I could keep track of my ideas and not repeat dead end
strategies.

For me, an arbitrary world where music was nothing but a blind set of “how to” rules was

meaningless and unimaginable. | was determined to fix that.

"A jazz tritone substitute over the dominant in the key of C major:

Dominant-Tonic Cadence with Tritone Sub Tritone Sub without the roots
G7 Dl’7 Cwm7 G7 Dl’7+9 Cwm7+9
’ . , =
(G 7y S G 2 =
D) p D) 4 N
oo— — — — |' -
[oy—eo < . ———— T3y
© ©
== (Tritone Function)

Dominant Tritone Sub  Tonic
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Spiral Stars

“I climb this tower inside my head

A spiral stair above my bed

| dream the stairs don't ask me why,
| throw myself into the sky.”

- Gordon Sumner

Most of us are familiar with Greek mathematician and philosopher Pythagoras (580 - 490
BC) for his famous Pythagorean theorem of right triangles. But few realize that his discovery was
the result of a much older knowledge handed down from the ancient mystery schools. While it is
very difficult to tell fact from legend, historical accounts by Aristoxenus, Dicaearchus and
Timaeus indicate that Pythagoras trained for many years (some say 22 years) in the Egyptian
mystery school, probably followed by a period of study in the Chaldean and Phoenician
mysteries, before settling down in Crotana, Italy to start his own institute for the study of nature.

Known then as the “lonian teacher,” the “sage of Samos” and today as “the father of
numbers,” he and his followers the Pythagoreans believed that everything was related to simple
numeric proportions and, through numbers, everything could be predicted and measured as
rhythmic patterns or cycles. It was his study of proportion in musical tuning and scales (called
modes) that led to his discoveries in mathematics.

Believed by many to be a savant and prophet in his time, Pythagoras is credited with
discovering that the relationship between musical pitches could be expressed in numerical ratios
of small whole numbers, such as 2:1 (an octave) and 3:2 (a perfect 5"). But he also found that
when he stacked twelve pitch intervals in repeating perfect 5" proportions, like that of a panpipe
of reeds cut into a curve of 2/3™ proportions, it did not loop around to reconnect with itself at a
higher octave as expected.’

Instead, Pythagoras found that pitch follows a logarithmic spiral of frequency into infinity.
For example, when the last pitch in a stack of twelve perfect 5™ intervals is transposed down next
to the starting tone, there remains a small gap of about a quartertone’. This gap is known as a
Pythagorean comma and causes melodies to sound “out-of-tune” when transposed to distant keys.
As an unavoidable property in the natural logarithmic spiral of musical pitch, such gaps have

been a continuing problem throughout history.

? The Chinese used a similar panpipe bamboo system of perfect Sths, called 1bs, and similar systems were
used in Tibet, Mongolia, Oceania, India, Russia, Africa and the Americas
? That is a complex ratio of 531441:524288 equal to 1.013643 or about 23.46 cents above the starting tone.
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As music advanced over the next 2,500 years beyond a single voice in a single key and
toward parallel melodies (called “polyphony”) and vertical harmonies (called “homophony”),
various tuning methods were developed to minimize the out-of-tune sound. This was done by
slightly flatting each perfect 5" in the stack of twelve to force, or femper, them into a closed loop
at the seventh octave. Thus, scale temperament is analogous to cutting the natural spiral of pitch
Jfrequency, stretching it to fit within a perceived circular octave and then adjusting each of the
inside tones to sound less out-of-tune. In this way, musical scale temperament is nothing less than
an attempt to close an infinite spiral into a closed circle.

With names like “meantone temperament” during the Renaissance and “well temperament” in
the 18" and 19™ centuries, each temperament method had its advantages and its disadvantages.
Beginning in the 20" century, the 12-tone “equal temperament” method became the standard
tuning method, dividing the cyclic octave into twelve equal logarithmic steps called semitones.*

To the Pythagoreans, musical temperament and modes were seen as the very geometry of
sound and as such were associated proportionally with certain regular shapes. For instance, a
stack of five perfect 5™ intervals was associated with the five-pointed pentagram or “star” found
in Sumerian, Egyptian, Babylonian, Zoroastrian and Roman Mithraism theosophies. Having
learned about the pentagram during his time in the mystery schools, Pythagoras believed it to be
the most important shape in nature and thus music.

This belief in perfect geometry, natural order and predictability was central to the
Pythagorean worldview, as it had been to civilizations long before the Greeks. So when it was
discovered that a stack of five perfect Sths does not close to form a regular pentagram at the third
octave as expected — forming instead an open and warped pentagonal shape in logarithmic pitch
space — this was taken as a profound error in nature.

What Pythagoras found during his musical experiments was the last interval must be
stretched up by a messy ratio of 128:81 (instead of the perfect 5 ratio of 3:2) to align with the
third octave. In music lingo, the last interval must become an augmented 5" instead of a perfect
5" 3 While very close to creating a pentagram, it still fell short of the perfection expected.

This imperfection is central to understanding the Greek worldview because it reveals a
conflict, a paradox really, between the cyclic geometry of a regular pentagram and the Spiral of
Sths as it occurs naturally in sound. Philolaus (c470 BC — ¢385 BC), a “most ancient” follower of

Pythagoras, referred to this paradox in the opening of his book Peri physeos, or On Nature:

“Nature in the cosmos is composed of a harmonia between the unlimited and the limited and so too is
the whole cosmos and everything in it.”

* Bach step is spaced by a ratio of 2'? = 1.05946309. In today’s parlance, each semitone is measured as
100 cents.

> This extra stretch up totals about 90.22 cents or nearly a semitone.
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Figure 1. The Spiral of Five Perfect Sths

The Gap
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perfect 5ths e Perfect 5th

C1 E3

Perfect 5th Perfect 5th
G1 A2
Perfect 5th Perfect 5th
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This gap between the closed or “limited” octave cycle and the infinite or “unlimited” spiral of
pitch was a major embarrassment to the Pythagoreans because it undermined the purity of their
philosophy of numbers and simple proportions. Given the importance placed on numeric
proportions by the Pythagoreans, we have to wonder how they might have reconciled this error
within their belief system.

With many early Pythagorean treatises lost or stolen, we are left with only the accounts of
later Greek philosophers such as Philolaus, Nicomachus and Plato. From these accounts we know
about Pythagoras’ theories of numerical proportion, his tuning methods, the Greek modes and the
supreme importance of his adopted symbol the pentagram.

As for the pentagram, Pythagoras appears to have first learned of it from his closest teacher,
Pherekydes of Syros, who wrote a treatise entitled Pentemychos describing what he called the
“five hidden cavities” of the soul. Of course, the notion that a geometrical shape could somehow
be related to our “soul” sounds very mystical and unscientific to modern ears, but he was
essentially correct about the pentagram playing a very important role in how nature organizes
itself.

Beyond the obvious organizing principle of the number 5 in such things as roses, starfish and
the human anatomy, the pentagram contains a very special numerical proportion known as the
“golden ratio.” If you have not heard of it before, the golden ratio is an infinite non-repeating
proportion of about 1 to 0.6 usually represented by the Greek symbol Phi or “®” (pronounced
either “fi” or “phee”). The most important thing about this ratio is that it is found approximated

everywhere in nature, such as:
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e proportions of human, animal and insects arms, legs, hands and feet,
e  branching of veins and nerves in humans and animals,

e branching of plant limbs, leaf veins and petal spacing,

e growth spirals of shells, the human ear and flower petals,

e proportions of chemical compounds and geometry of crystals,

* in a DNA molecule as a proportion between double helix grooves,

e  as population growth,

*  as stock market behavior (Elliott wave theory), and

* in the double spirals of a hurricane and spiral galaxy.

Euclid described it best in the Elements as a balance of proportion between two lines:

“A straight line is said to have been cut in extreme and mean ratio when, as the whole line is to the
greater segment, so is the greater to the less.”

Figure 2 - The Golden Ratio
1:0.618033 = ® =1.618033
B i C

X

Like Russian matryoshka dolls nested one inside the other, the golden ratio represents a self-
mirroring property in nature where cells divide and subdivide into a balance of two cell groups of
about 61% and 39%. In many cases, this process continues, causing life to grow or “unfold”
according to the golden ratio (Phi) equal to about 1.618033. For the sake of brevity, this constant
of nature is usually referred to using only its Greek symbol ®.

A great deal has been written about this mysterious number. In mathematics, the golden ratio
is most often mentioned in connection with the five Platonic solids and the arithmetic spirals
known as the Fibonacci and Lucas series (discussed later). But what is seldom mentioned is that
each of these mathematical constructs inherits their golden ratio from a common source — the
square root of five (or V5) in the intersecting lines of a pentagram. The following figure shows a
pentagram with its four intersecting line segments in golden ratio to one another. In fact, every

single intersection forms a golden ratio while each triangle is itself known as a golden triangle.
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Figure 3 - The Golden Ratio in a Pentagram

A:B=B:C=C:D=1.618033

The Egyptians, and the Sumerians before them, held the pentagram and its golden ratio in
very high regard. So much so that the golden ratio was preserved in the height-to-base dimensions
of the Great Pyramid of Cheops, today known as the Egyptian or Kepler triangle. As a student of
the Egyptian mystery school, Pythagoras was keenly aware of the golden ratio in the geometry of
the pentagram and its occurrence in spiral formations throughout nature. His wife Theano, an
Orphic initiate and mathematician in her own right, was said to have written a treatise on the
golden ratio in honor of her husband after his untimely death. Sadly, it has never been found.

Many historians believe that this and many other such writings were once kept in the Royal
Library of Alexandria (in Egypt), but lost when it was sacked by command of Caesar in the 3™
century and later burned by decree of Emperor Theophilis, Bishop of Alexandria in 391 A.D.
Proclaimed as evil and heretical by Theophilis, up to a million ancient scrolls were destroyed by
fire as acts of religious purification. As a result, we are left with only second hand accounts about
how Pythagoras and his followers understood this mysterious 5-fold geometry and how it related
to their philosophy of numbers and harmonic proportions. Many of these can be found in the
musical allegories and harmonic archetypes of Greek mythology.

Greek god Hecate and goddess Persephone (also named Kore) were considered the rulers of
the Underworld. The Underworld to the Greeks and Pythagoreans was the “inmost chamber” and
the Core of Inner Being. There are numerous tales of Greek heroes, philosophers and mystics
descending into the chaotic Underworld in quest of wisdom. Once in the Underworld, the seeker
might meet the Goddess Kore who would offer an Apple of Knowledge. Not coincidentally, when
a real apple is cut horizontally through the middle, it reveals a pentagram of seeds in its “core”
and with it the forbidden knowledge of the golden ratio.
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Figure 4 - Recursive pentagram in an apple core

This same symbolism can be found in the mythology of Pandora’s jar or box. On the fifth day
of the month, Pandora opened her box scattering misery, hate and evil among the tribes of men.
These were the Daimon seed of Eris (later the Roman Discordia), the goddess of war and discord,
who were believed to bring about a heavy sickness on mankind. In fact, it was Eris, sister of
murderous Ares, who threw a “golden apple” into the council of the gods, triggering the Trojan
War. Thus, we find Eris or “error” inside the “golden apple” as its pentagram of seeds.

The apple as a symbol of error was passed down through Greco-Roman mythology into the
well-known Christian symbolism of Eve’s “forbidden fruit” on the Tree of Knowledge. Early
Christianity tried to reform the pentagram itself by using it as a symbol for Christ’s five wounds
or Mary’s five joys of Jesus. Only later did the Church decide to reverse their positive opinion
and associate the pentagram with Hell and Satan as an updated analog to the Greek Underworld.
Today, the pentagram is still revered as a symbol of nature by various neo-pagan groups whose
followers draw an outer circle around the pentagram to “bind together” the elements of water,
fire, earth, air and spirit’, bringing them into harmony.

The correspondence of the pentagram and golden ratio to harmonic philosophy can be found
as a recurring theme in ancient mythology. Harmonia, the opposite of Eris, was considered the
immortal goddess of harmony in nature. She was the daughter of Ares and Aphrodite (other
sources say Zeus and Electra) and the mother of Ino and Semele. She was married to the Theban
ruler Cadmus, and as such beloved by the Thebans. For her wedding she received a robe and a
necklace, the latter bringing disaster’ and death to all those who possessed it. In this parable based
on musical symbolisms, the circular necklace appears to refer to the perfect cycle of an octave
whose pentagram of perfect Sths had been warped by the spiral of logarithmic frequency.

The irregularity and imperfection in the Spiral of Five Perfect S5ths was personified in Greek

mythology in many other ways, but it was the apple and its pentagram of seeds that survived as

6 Spirit was also called quintessence or the aether.
Disaster meaning “against the star.”
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the universal symbol for imperfection in nature. From the undeniable evidence of 5-fold geometry
in life, particularly the human body, Greek philosophers had no choice but to conclude the golden
ratio was also present in the “inmost chamber” of our mind and somehow negatively influenced
human behavior. As the central prop in the mythological Greek Underworld, the Apple of
Knowledge was nothing less than the “root of all evil” and source of all Earthly strife.

The burning question for Pythagoras and all Greek philosophers after him must have been:
“How can we mend the spiral of pitch into a cyclic octave to repair the harmony in nature and
save ourselves? What is mankind’s salvation?”

These questions and pagan symbols eventually filtered down into Christianity as “original
sin” and the salvation of Christ. But like the circle of friends who each tell the next what they
heard until it comes back completely wrong, the original harmonic principles of Greek
philosophy were incorrectly translated and misinterpreted, creating an aura of confusion and
ambiguity around what it all really meant.

Today the pentagram is strangely regarded as a symbol of both good and evil. There are
pentagonal stars on sheriff badges, the helmets of “America’s Team” and the American flag while
the U.S. Pentagon manages the nasty business of war. Stars are awarded to our children and
stardom bestowed upon our celebrities, yet necromancers practice rituals with the pentagram they
believe invoke and control nature’s “elemental beings,” a practice viewed widely as satanic
worship.

Arriving to us from a dark and mysterious past, even our measurement systems for time and
space were once based on the pentagram. During the Middle Ages the cosmological ordering of
the planets were represented by the Pentagrammon showing the Moon at its center followed by
five visible planets labeled clockwise from the top as Mars, Jupiter, Saturn, Mercury and Venus.

Figure 5 - The Pentagrammon published in 1534
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The Sun was located at the center of the upper horizontal line of the pentagram by following
Saturn up the leg of an imaginary superimposed human figure to the “solar plexus.” Not
coincidentally, the Sun’s point of intersection along this path corresponds to one of the
pentagram’s golden sections.

The seven days of the week were also represented by a pentagram using the names of the
planets starting with Monday (Moon day) followed by Tuesday (Tiw’s or Mars day), Wednesday
(Woden’s or Mercury day), Thursday (Thor’s or Jupiter day), Friday (Freya’s or Venus’s day),
Saturday (Saturn’s day) and then ending with Sunday, the Sabbath day of the Sun so important to
both pagan and Christian worshippers.

Altogether, the pentagram was the defining symbol for virtually all of the musical-
astrological theosophies prevalent in ancient times. Passed down through Pythagoras from the
ancient mystery schools as a measure of truth in nature, it became the ultimate symbol of natural
knowledge in medieval Europe. And as a universal icon for harmony in the human body, the
pentagram came to represent health and wellbeing. Today we unknowingly embrace this same
philosophy when we say “an apple a day keeps the doctor away.”
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Harmonic Geometry

“Liberal and beautiful songs and dances create a similar soul, the reverse kind create a reverse
kind of soul.” - Damon, Athenian philosopher, 5t century B.C.

Early Greek treatises identified ten scales, called modes, divided into five groups within
Pythagorean tuning. These modes were used in music to create a sense of center or musical

gravity known as tonality. They were usually grouped into the shape of a pyramid.

Figure 6 - The ten Greek modes

Ionian
Aeolian Locrian
Dorian Hypodorian

Phrygian Hypophrygian

Lydian Hypolydian Mixolydian

According to Aristotle’s Politics, each mode was believed to be a form of persuasion and
grouped according to masculine and feminine emotions. In fact, listening to a mode was believed
to mold one’s character, especially the young, and was known as ethos.

For instance, Dorian mode was said to produce a moderate ethos while Phrygian inspired
enthusiasm. Both were considered appropriate by Plato to aid warriors in building the ethic of
courage. However, Aristotle disagreed with Plato in that he thought the modes could also help
purge emotions (known as katharsis), thereby purifying the mind. For instance, Mixolydian might
be used to bring forth sadness as a form of psychotherapy [Comotti 1979].

These modes became the inspiration behind the modes used later in the Roman Catholic
Church, leading to today’s diatonic system of major and minor scales. In fact, the three “Hypo”
modes approximate our “melodic minor” scale and foreshadowed the development of modern

Jazz/ Blues scales. But while this is the conventional history normally taught in our universities,
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there is a much deeper origin to these musical scales that descended from Pythagoras and his

harmonic geometry known as a tetrachord.

Each Greek mode is composed of two tetrachords — an upper “synemmenon” and a lower
“meson” tetrachord. The outer interval of any tetrachord is found by dividing a string into 4 parts,
creating a 4:3 ratio called a perfect 4”. The two remaining internal intervals could then be tuned
in a variety of ways, according to certain rules, to create the different modes.

Originally, the two tetrachords were stacked end-to-end in what was called a conjunctive
heptachord system that spanned only a minor 7" — one wholetone shy of an octave. This
convention was due to the use of the 7-string lyre tied to the system of ethos thought to influence
behavior. In fact, the number “7” was so central to Greek society and law that fines were

sometimes levied against Greek musicians caught adding more strings to their lyre.

Figure 7 - Conjunctive Heptachord System of Tetrachords

E F G A Bb C D E

Lower Tetrachord I

Upper Tetrachord

Tritone

Still, some could not resist adding an eighth string to close the octave cycle. Doing so,
though, often resulted in an undesirable side effect. It caused the outer interval of the top
tetrachord to stretch from a perfect 4™ to a much more dissonant interval spanning three whole
tones or tritone ({Bb, E} in the figure). It was quite offensive sounding to those who expected to
hear a perfect 4", Pythagoras, who also preferred an eighth string to complete the octave, decided
to tackle the tritone problem by devising a new disjunctive schema to eliminate the tritone while
still closing the octave. The senators ultimately accepted his solution, presumably due to
Pythagoras’ highly respected position on such matters, and the law was revised to finally permit
the 8-string lyre as long as the accepted “Pythagorean tuning” was used.
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Figure 8 - Pythagorean Disjunctive Tetrachord System

Lower Tetrachord Upper Tetrachord

I

Wholetone

To make the disjunctive tetrachord system work, a wholetone had to be inserted between the
upper and lower tetrachords. Pythagoras justified this by referring to the purity of the perfect 5"
and perfect 4™ intervals that were created between both the bottom and top of the mode. For
instance, the intervals {E, A} and {E, B} can be considered either a perfect 4™ or perfect 5" from
either end of an octave. Besides this rationalization, there was a natural beauty in the sound of the

two tetrachords balancing symmetrically around the center of the wholetone.

Figure 9 — Wholetone ratio of Perfect 4th to Perfect 5™
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But while this new tetrachord system solved one tritone problem, another popped up. When
Pythagoras tried to calculate the center of the octave by splitting the middle wholetone in half (as

if it were a musical atom), he was surprised and embarrassed to find it did not result in a simple
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proportion as he would have hoped. Instead, he found a complex ratio of 256 : 243 resulting from
the ratio of the tetrachord perfect 4™ to the product of the two inner wholetone ratios.®

Since this proportion is slightly smaller than the correct ratio of half a wholetone’, it was
given the special name of leimma, meaning “left over.” So, within an octave constructed from
two tetrachords separated by a wholetone, there were two leimmas, each called a diesis by
Philolaus, to indicate a shortened semitone. At first glance, this would seem to solve the problem.

But when the five wholetones and two diesis semitones comprising the Pythagorean
disjunctive scale were subtracted from an octave, yet another small fraction of 1/27" of a
wholetone still remained. This tiny gap, called a comma, was then added to one of the diesis to
produce a slightly larger semitone called an apotome [Levin 1994].

This last adjustment finally spliced the spiral closed to create the “epitome” of a perfect

circular octave.'

Figure 10 - Division of the wholetone according to Philolaus
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Since this explanation of the octave comma by Philolaus far predates Plato’s description of
the “Pythagorean comma” at the seventh octave, we could rightfully call it the real Pythagorean
comma. Fact is, this comma was also documented in ancient Chinese music theory as one-third of
a step within an octave divided into 53 equal steps, or “53 Equal Temperament” (53-ET). But
since Plato’s definition of the Pythagorean comma has been long accepted (and historical
convention is notoriously difficult to overcome), we will instead refer to this comma simply as
the Philolaus octave comma calculated as the ratio 9:8 / 27. In a civilization founded on the ethos
of harmony, this became a very important proportion in Pythagorean and later Greek philosophy.

As we already know, the small gap between a closed octave and an open spiral was nothing
less than heresy to the Pythagoreans. The inability to evenly divide a wholetone using simple
whole number proportions represented a profound error in the cosmos that threatened everything
the Pythagoreans believed. Indivisibility at the center of an octave was taken as proof that an
intrinsic chaos or evil force existed and that it could be found everywhere in nature. The
Pythagoreans became absolutely convinced nature was broken.

This belief was especially evident in the Pythagorean name for a half-comma'', which was
schisma meaning split or crack. It is important to note that this crack at mid-octave corresponds to
the undesirable tritone interval mentioned earlier. Because of this correspondence with the
schisma error, the tritone interval also became associated with the concept of error in nature. To
this day, even with the great strides in scientific achievement and technology, the tritone remains
a paradox and a point of heated controversy between musicologists concerning scale temperament
and how it should be handled in music theory.

It stands to reason that if we can grasp the underlying cause behind the schisma created by the
tritone, we should be able to understand how this reconciles within the Pythagorean belief of
harmony in numbers. Certainly, without an answer to this mystery we can never hope for a

complete explanation of music harmony and how we perceive it.

For the Pythagoreans and later Greek philosophers, tetrachords were considered to be the
auditory geometry of a “perfect” 4-sided, 4-pointed tetrahedron solid. As a geometrical model for
music, the two tetrachords in a Greek mode could have been intended to represent two opposing
and interlocking tetrahedrons balanced around a shared center, thereby creating the 8 vertices of a
cube or hexahedron. Alternatively, the vertices (or points) of this cube could have also been
intended to pinpoint the center of 8 triangular faces that form its geometric opposite, the
octahedron. In either case, the geometric perfection represented by two balanced tetrachords is
the founding principle behind the Greek modes and thus even our present major and minor

system of scales.

' A half-comma, or schisma, is equal to 9:8/13.5 = 0.083333333.
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In the 20" century, Buckminster Fuller found that octahedral and tetrahedral geometries can
be alternated to form a uniform tiling of space, called an octet truss, which is both very efficient
and extremely sturdy in architecture. Fuller coined the term “tensegrity” to describe “floating
compression,” an idea suggested to him by one of his early students, the natural sculptor/ artist
Kenneth Snelson. It is well known today that tetrahedral lattices create the strongest structures
possible, found in such things as geodesic domes and stage trusses, yet few are aware that the
idea actually originated thousands of years earlier in the geometry of Greek music.

Greek geometers found that tetrahedrons could be used to construct more complex perfect
shapes. For example, a pair of octahedrons can be balanced to form either the 12 vertices of an
icosahedron or 12 pentagonal faces of a dodecahedron. Because of this, tetrachords, octaves and
a stack of twelve perfect Sths were associated with the geometrical shapes of the five perfect
solids, which the Greeks considered integral to the structure of the universe. It seems they were
even right about this, since these same shapes have been found to occur naturally in the carbon
allotrope molecules of soot and graphite called Fullerenes or buckyballs (after Buckminster
Fuller). With carbon the most stable element in the universe and the foundation for all life, the
Greek worldview based on musical geometry was correct in more ways than they could have
known.

Some 200 years after Pythagoras, Plato wrote about the five perfect solids — the tetrahedron,
hexahedron, octahedron, icosahedron and dodecahedron — in his dialogue Timaeus c360 BC.
These same five shapes remain to this day the only known geometric solids where the sides,
edges and angles are all congruent and fit neatly within a sphere.

Figure 11 - The Platonic Solids from Metatron’s Cube

Metatron’s Cube Tetrahedron Hexahedron Octahedron Dodecahedron Icosahedron
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It so happens that each of the perfect solids, or so-called Platonic solids, can be derived from
a single 6-point geometrical figure known as Metatron’s Cube. Extracted from the Flower of Life
pattern dating back to a 6™ century B.C. stone carving at the Egyptian Temple of Osiris (and later
studied by the Pythagoreans), this geometrical pattern results from an arrangement of thirteen
circles that act as nodes from which a diagonal lattice can be constructed. Interestingly, each of
the five solids fit perfectly inside the Metatron’s Cube intersecting lines, indicating a shared
mathematical relationship between tiled 2-dimensional circles and regular 3-dimensional
geometry. It is because of this profound correspondence that Metatron’s Cube played such a key
role in the mysticism and symbolisms of Judaism (as the Star of David) and early Christianity.

But there is another very interesting mathematical relationship in the perfect solids and
Metatron’s Cube that holds a clue about how Pythagoras may have designed the tetrachord. An
icosahedron can be constructed by cutting each vertex of the octahedron by the golden ratio,
producing five octahedral that can be used to define any given icosahedron or its dual
dodecahedron. Applying this to the 10 Greek modes, their male-female ethos could then be
represented geometrically as an icosahedron (5 octahedral) and a dodecahedron (another 5
octahedral). Since the golden ratio is involved in both of these perfect solids and is intrinsic to the
geometry of Metatron’s Cube, Pythagoras may well have designed his tetrachords around this

constant of nature.

Without explanation, Pythagoras designed three variations, or genera, of disjunctive
tetrachords that could be used in various combinations to construct the ten Greek modes and their
dual ethos. But, when we look closely at the intervals inside the tetrachord genera as a unified
system, we find compelling evidence to support the idea that the golden ratio is at the bottom of
his musical geometry.

From visual inspection alone, it is obvious in Figure 12 that the internal tones are not spread
evenly inside the tetrachord’s perfect 4™ interval'®. Instead, they are clustered toward the upper
end. This weighting of intervals in the Greek tetrachord genera is more easily seen when we
average all three tetrachord variations together. Incredibly, the result is a statistical weighting of
the genera system near a golden ratio between the second tone and the outer perfect 4™."* Even
more incredible, there is yet another near golden ratio between the third and fourth tones.'*

Could Pythagoras have been attempting to geometrically balance five “female” modes as an
auditory icosahedron and five “male” modes as an auditory dodecahedron — all around shared
golden ratios? If so, what can we say is the underlying geometry that could make this work?

2 n Pythagorean temperament, a perfect 4™ is 498.04 cents, slightly smaller than the 500 cents used in
today’s equal temperament.
" 498.04 /309.78 = 1.6077
" 118.26/113.08 = 1.6648
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Figure 12 - Greek tetrachord scale designed according to a pentagram
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Looking back at the earlier discussion, we now find that the tetrachord genera average of one
golden section nested inside another golden section to be the same as that found in the
intersections of a pentagram. Furthermore, the ratio of the difference between the bottom interval
and middle interval versus the ratio of difference between the middle interval and the top interval
is almost precisely a 3:2 proportion, very close to the ratio of a perfect 5™ to an octave.

We have to ask ourselves is this simply a coincidence or might Pythagoras have tried to
resolve the spiral vs. circle conflict by engineering it this way? While the 4:3 proportion of the
perfect 4th tetrachord interval seems like a natural choice for a scale, the selection of internal
pitches found in the three tetrachord genera were clearly designed by Pythagoras for a reason. He
seems to have built the entire tetrachord genera system around the pentagram’s golden ratio in an
effort to form five male and five female modes of persuasion compatible with the five perfect
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(Platonic) solids contained in Metatron’s Cube. But why would he do this? What would convince
him that such geometry is connected to the physics and physiology of music perception?

The answer may be that the same pentagonal geometry underlying the tetrachord genera can
be found in the orbital relationship between Earth and the planet Venus. It is an astronomical fact
that Venus traces a near perfect pentagram in the Earth’s sky every eight years. As a planetary
harmony, Venus rotates slowly in the opposite direction to the Earth (and most other planets) with
its day two-thirds of an Earth year — the same 3:2 proportion of a musical perfect 5. Thus, as
eight Earth years equal thirteen Venus years, Venus always faces Earth in the same position five
times to trace a near perfect pentagram in space. The orbital ratio 13:8, equal to the Fibonacci
number 1.625, is again close to the golden ratio and accounts for the pentagonal “star” geometry
and its importance in the ancient mystery schools.

Both the 3:2 and 13:8 proportions in Venus’s orbit correlate directly to the tetrachord’s
perfect 5™ and golden ratio approximations. And as we saw with the warped Spiral of 5ths, Venus
also does not close to a perfect pentagram, confirming the ancient belief that some kind of “error
in nature” applies not only to music but also to the planetary orbits. Well-known and revered in
ancient times, the celestial pentagram formed by Venus — the fabled Star in the East and Star of
Bethlehem — was without a doubt the inspiration behind Pythagoras’ philosophy and his musical
designs. The direct correspondence between numbers, geometry, musical proportions and
astronomical observations were more than enough evidence to convince Pythagoras and many
other philosophers that life and perception work the same way.

Admittedly, Pythagorean scholars could take issue with some of this. After all, we do not
have enough evidence to support any specific claim about Pythagoras’ personal motives and
intentions in the design of the tetrachord genera. And while Eudemus of Rhodes (c370 BC — 300
BC) claimed that Pythagoras discovered all five of the perfect solids, other evidence suggests that
he discovered only three (the tetrahedron, hexahedron and dodecahedron) with the octahedron
and icosahedron documented a couple of hundred years later by Greek mathematician Theaetetus
(c360 BC). Nonetheless, Pythagoras must have known about Venus and the golden ratio from his
years in the Egyptian mystery school, making it more than a coincidence that his musical system
reflects this geometry as well as it does.

So, given the preceding assumptions, each group of eight tones in a Greek mode could have
been designed to represent a musical octahedron (associated with air) composed of two
tetrahedrons (associated with fire). The upper five modes could then have been defined as Ionian,
Aeolian, Locrian, Dorian and Hypodorian — together comprising a dodecahedron that was
typically used to represent the male gender and aether (middle realm) of the cosmos. The lower
five modes would then be Phrygian, Hypophrygian, Lydian, Hypolydian and Mixolydian —
together comprising the feminine gender and icosahedral geometry of water. These two groups of

five would then have been paired to produce a dual male-female ethos of ten musical modes:
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Music harmony Geometric Harmony

2 tetrachords = octave 2 tetrahedrons = octahedron

cut an octave with golden ratio cut an octahedron with golden ratio
5 upper “male” modes 5 octahedrons = dodecahedron

5 lower “female” modes 5 octahedrons = icosahedron

Continuing with this hypothesis, each tetrachord genera in a given mode could have been
seen as balancing around a positive (male) golden ratio and a negative (female) golden ratio
found in the middle of the diesis or apotome semitones — just as the golden ratio slices an
octahedron into a dodecahedron or its dual icosahedron. The Pythagorean concept of ethos would
then be described as a tug-of-war on either side of these two golden ratios, pulling emotions
positively or negatively, up or down like shades of color. Indeed, a particular tetrachord
combination would be seen as a designer blend — like a recipe — of these emotional forces that
could be used to influence or persuade character in a particular way.

The implications of this are staggering. If the Greek philosophers were right, then the human
psyche must be organized geometrically something like an octahedron or octave in music with the
two counter-posing golden ratios at work inside our brain. Perceiving music would then be a
matter of physically matching musical harmonies to identical proportions built into the structure

of our brain.
Ok, so how can this be used to explain common musical practice?

When this tetrachord geometry is applied to an equal tempered piano keyboard, the same
approximate pentagonal proportions can be found in the musical scales we use today. In Figure
13, the middle interval again falls into the two semitones (or “cracks between the keys”) in a {C}
major scale. While we could never play all of the Pythagorean tetrachords in equal temperament
because of their use of quartertones, equal temperament still comes very close to the pentagonal
golden ratios first designed into the Greek modes some 2,500 years ago.

By simply rolling a dodecahedron along a piano keyboard, the two golden ratios in the
averaged tetrachord genera will naturally fall between semitones {B, C} and {E, F} or intervals
of tritone {B, F} and major 3" {C, E} in the key of {C}. Much more than just a nice theory,
playing these two intervals back and forth on a piano will create the audible sensation of a rubber
band or harmonic spring being stretched and then released. Perhaps Pythagoras heard the same
thing when he tested his tetrachord system on a lute, then decided to build around this musical
spring action to mend his warped pentagram of perfect Sths into a closed star.

In any case, Pythagoras must have believed that the two golden ratio locations in an octave
have a measurable effect on our emotions. As a balance of opposites in a {C} major scale, the

two golden ratios and their corresponding tetrachord pentagrams certainly do seesaw
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symmetrically either side of {D}. Could it be that the balance of the dual golden ratios and the
tritone, with its irreconcilable schisma, all play a tangible and even physical role in music
cognition? Could our natural recognition of these symmetrical proportions have guided the

development of music throughout history in the same way they guided Pythagoras?

Figure 13 - Golden ratio locations in a C major scale
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When we cross-reference the Pythagorean tetrachords to conventional music theory, this does
indeed seem to be the case. Hundreds of years of Western music practice have consistently
defined the tritone interval as “unstable” with a “strong tendency” to resolve. Furthermore,
conventional “voice leading” rules hold that the tritone resolves best in a contrary (or
symmetrically opposing) fashion toward the major 3" interval of the tonic triad [DeLone 1971].
Known as the Trifone Function, this universally recognized and historically documented spring
action of the tritone (across the two golden ratios) is considered the strongest harmonic function

in music. In this way, the Tritone Function could be described as a cognitive Pythagorean
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mending function in harmonic music that acts to fill the gaps across the infinite golden ratios to

form closed auditory geometries."

Given the correspondence of regular geometry and the golden ratio to historically preferred
musical scales, perhaps it is time we consider the possibility of geometry as the first principle of
music perception. Maybe the physics behind such geometries have actually guided the historical
development of music rather than the conventional wisdom that music was an accident of man-
made rulemaking. Maybe the golden ratio really does play a role in the physiology of our
auditory system as a proportion we can instinctively recognize. If hard evidence can be found that
the golden ratio is a physical property of acoustics and perception, as Pythagoras apparently
believed, it could well become the unifying foundation for a new theory of not only music, but
also human perception.

But before we can approach music scientifically, we need some kind of historical context to
understand how music came to be separated from the study of nature. How could it be that the
idea of musical geometry was lost along the way and has never reemerged? Why is the study of
harmonics not a dedicated field of science or a central component of music theory? What exactly
went wrong in Western history to leave Pythagorean harmonic science behind on the road to

enlightenment as if it were some kind of metaphysical road kill?
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Hypothesis 1: The tetrachord genera were a Pythagorean “mending function” for a musical octave,
joining the Spiral of Sths and octave cycle into a pentagram at two octave golden ratio proportions inside
what is today known as the Tritone Function.
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Devil’s Trident

“Somehow our devils are never quite what we expect when we meet them face to face.”
- Nelson DeMille

Using the Greek system of musical ethos as a model, the early Roman Catholic Church
began to develop new rules for what music was acceptable during services. Music that did not
adhere to the rules for “sacred music” was then considered impure. More specifically, some
intervals were considered “perfect” while others were “imperfect.” Of all the intervals in an
octave, the most impure and imperfect musical interval was the tritone that divides an octave.

The tritone was considered not only an unfit and unpleasing interval by the Church fathers —
it was believed to be an evil interval that could adversely affect our character when used in music.
It was even referred to as Diabolus in Musica, or Devil in Music, and expressly forbidden under
Church canon law. To this day the Church officially maintains a policy of tritone avoidance as set
forth in the decree of “universal liturgical music in Gregorian chant,” most recently reaffirmed in
the 1903-1967 Musicam Sacram [Joncas 1997]. Because of this law, the tritone has remained off
limits to church composers for many hundreds of years and prohibited from all forms of “sacred”
music.

One specific form of church music — the Old French Canon — is perhaps the best example of
this anti-tritone doctrine. Named after the Greek kanon for rule or law, a musical canon is a type
of contrapuntal music involving imitation between two or more voices. Most would recognize it
as a simple round, found in such children’s songs as Frere Jacques or Row, Row, Row Your Boat.
But it is much more than this.

As the story goes, English troubadours, French jongleurs and German minnesingers would
travel from town to town during the 11" century, playing instruments, singing and otherwise
entertaining the villagers. As more than one singer would perform together, they would improvise
and mimic one another in melody, thus creating a round. As rounds increased in popularity, the
Church was compelled to incorporate them into its services. But this was not so simple.

In order for musical rounds to be accepted into the Church, they had to be written in
accordance with the canonical rules that prohibited use of the tritone (which occurred routinely
during improvisation). Eliminating this possibility then required a much more scripted and rules-
driven approach, transforming a simple round into the proper canon style. With Diabolus in

Musica eliminated, the canonical round was then acceptable for church services.
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Speaking personally, I find more than a little irony in all this. First, the Church’s canonical
rules for music targeted the humblest of all songs — the playful rounds sung by innocent children
and plain town folk as they imitated one another in song. Second, the Church had restricted the
most natural form of musical expression possible, stealing away the pleasure and pure joy found
in improvised harmonies. Third, with rounds firmly under the control of “canon” law, they were
given the name of the very ecclesiastical legal system itself!

But the greatest irony is this. In spite of the Church’s sacred act of musical purification — in
the face of a disapproving clergy and fear of damnation — the cheerful round survived and
remained quite popular in secular society. Children continued to sing them with great delight (just
as they do today) while their parents clapped along, holding little concern for any mysterious side
effect that might result from the Devil’s interval.

Now, the inevitable questions may begin.

Why? Why would such an evil be thought to exist in music, much less this particular
interval? What should be so horribly offensive in dividing an octave in half (as the tritone does)
that it should be singled out and banned from all Western sacred music through an elaborate set
of canonical rules? Was this effort purely based on religious symbolism or was there really
something dangerous in the tritone that could hurt us? Could it negatively influence our hearts
and minds, perhaps turning us toward evil? Many have speculated on this.

Some say the tritone represents the Devil because it is a dissonant interval with an
irreconcilable split ratio of 7:5 (augmented 4™) or 10:7 (diminished 5™) as found in meantone
temperament. But dissonance cannot be the only reason. The tritone is not much (if any) more
dissonant sounding than the intervals of a minor 2™ or major 7" and no one thinks they are
devilish. They’re not even naughty.

Some say it was the Devil in music because the tritone is so close to the interval of a perfect
5" that two monks could too easily sing dissonantly as they tried to chant in pure parallel 5ths.
But this cannot be the only reason because when they sang out of tune anywhere else, those
wrong intervals weren’t the Devil. They were just out of tune.

An April 2006 article in BBC News Magazine quotes Bob Ezrin, a former business associate
of mine and music producer of rock bands like Pink Floyd, KISS and Alice Cooper, as saying: “It
apparently was the sound used to call up the beast. There is something very sexual about the
tritone.”

While walking the streets of London some years back, Bob and I had discussed this subject
and conjectured that the symmetric contraction of the tritone must have been taken as a symbol of
symmetry in the human body and thereby sexuality and carnal knowledge. At the time, this was

the only reason I could imagine for its exclusion from the Church and avoidance in music theory.
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There were no other psychological or physiological studies I knew that suggested the tritone was
some kind of harmonic Viagra to enhance feelings of sexuality. But even if this were found to be
the case, surely the procreative act should be considered a beautiful spiritual experience.

Probably the most common reason given for the evil reputation of the tritone is its connection
to the number “666,” the Number of the Beast referenced in the Biblical Book of Revelation. The
importance of this number appears to have originated in the ancient Hebrew practice of gematria,
or number geometry known today as numerology, where the tritone’s 3 wholetones (the Devil’s
Trident perhaps) spanning 6 semitones could have suggested three consecutive sixes.

A more likely gematria theory correlates to the number 216 as the ancient Hebrew symbol for
God. It was believed that finding the missing code for this number would bring about the return
of the Hebrew Satan in a final showdown, thus triggering a Messianic Age of peace. Not
coincidentally, the cube root of 216 is six, or 6x6x6. Perhaps the missing code for the Hebrew
Satan was once associated with the tritone.

Similarly, when 6 tritones, each composed of 6 semitones, are stacked over 3 octaves it
surrounds the pentagonal cycle of perfect Sths with a triple hexagonal cycle of tritones, or 666. In
the end, it seems to make little difference which theory we choose to accept because alignments
with the old Beast of Christianity pops up everywhere we look. As we shall see later, these sixes
are neither coincidences nor silly mysterious numerological symbolisms, but are in fact numerical
proportions related to the physics of highly resonant vibration. Still, the speculation surrounding
the tritone continues because nowhere in the mountains of religious or scientific literature will
you find it taken seriously and explained as a natural property of acoustics.

In the final analysis, the most likely justification for the tritone’s evil reputation arrives to us
from the harmonically inspired mythology of the Greeks and the “error” Pythagoras found in the
irreconcilable schisma at mid-octave. This error, intertwined with the pentagram, golden ratio and
Devil’s interval were nothing less than the Biblical forbidden fruit with the tritone itself an
audible version of “original sin.”'®

Yet even when we disregard religious and numeric symbolism there remains a real sensation
of tension in the tritone and an anticipated tendency for it to automatically spring closed. We
don’t really need religious symbolisms and stories to see how the priests could have concluded
that something demonic was involved. At a time of deep mysticism and belief in satanic forces,
the tritone was probably seen as some kind of daemonic planchette, sliding along a musical Quija

board under its own supernatural power.
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Hypothesis 2: The negative reputation of the tritone interval in music history is due to its association
with the pentagram and its contained golden ratio, thought to reveal an error in nature and, thus, in mankind

as “original sin.”
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Far more than just a musical concept, the tritone offers us a window into the collective
psyche, touching on our concept of God and belief in good and evil. Like an anthropological
microscope equipped with a musical lens, the tritone allows us to see inside a society shaped by
the Roman Catholic Church. Indeed, it brings into focus a world still largely under the influence
of its anti-pagan, anti-harmonic doctrine.

Cast as an evil force and anti-Christ figure in the Underworld of music, the tritone is still
avoided in many ways. With a history of embarrassment and ill repute, the tritone remains little
discussed in academic settings for fear of offending the faithful. Textbooks simply refuse to
discuss the history of the tritone, much less suggest it as a central tenet of music harmony. And
never will you see the pentagram or golden ratio explained as having any functional role in
music, these also being related to Pythagorean harmonic science. Instead, music theory and
composition continue to be taught historically based on religious tradition, amended as needed by
an ever-growing number of exceptions to the rules.

If we ever hope to solve the mystery of music harmony and our perception of it, we must
question these outdated conventions against all criticism. We must stand in that dreadful position
at the center of the octave schisma, where harmony seems most irreconcilable, and try to
understand the tritone. We simply must force ourselves to explain what it means to mend a
warped pentagram into a closed circle using the Tritone Function. And in spite of the many
skeptics and scientific debunkers who see the golden ratio as having nothing to do with music, we
must objectively explore what physical role it could actually play in sound and perception.

We need to ask what is it about the tritone that is restless or has a spring-like tendency to
move. Is it in our head or out there in the air somewhere? Who made these rules and, more
importantly, why were they broken? Was it a good thing or a bad thing that the tritone was
forbidden by the Church? And how might the avoidance of the tritone have impacted our present

theories and educational doctrine concerning music and the natural sciences?
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Medieval Quadrivium

“The ultimate binding element in the medieval order was subordination to the divine will and its
earthly representatives, notably the pope.” - Irving Babbitt

After the fall of the Roman Empire around 476 A.D., the Roman Catholic Church
increased its power during a time of intense missionary activity and rapid expansion. As a key
part of what could be called the first (and most successful) viral marketing campaign in history,
the Church established universities at monasteries across Europe to attract students, convert
nonbelievers and raise money. Their mission: create a centralized social control system founded
on Christianity that would unify a turbulent and chaotic Europe.

Taken from Greek tradition by the Romans, these Church-sponsored schools and universities
were based on the trivium — the “three ways” or “three roads” of grammar, logic and rhetoric.
This was then a (trivial) prerequisite for study of the quadrivium, or “four ways,” of arithmetic,
geometry, music and astronomy that could lead to advanced study of philosophy and religion.
Unlike our present educational system, music (or more accurately harmonic science) was central
to the study of nature and mathematics and harmonic philosophy was the greatest knowledge one
could achieve. In those days, all knowledge was based on the Pythagorean theory of celestial
bodies known as musica universalis, or Music of the Spheres.

The musica universalis philosophy held that celestial bodies — the Sun, Moon and planets —
all move in accordance with the musical laws of simple harmonic proportions. Pythagoras is
usually credited with the concept in his system of numerology and mathematics, but the Hindu
Vedas describe a similar concept in the “Sound Current” or “Audible Life Stream.”

The same concept, known as the Music of the Spheres, was described in the early 14" century
by Dante Alighieri in his Divina Commedia (The Divine Comedy). In it Dante describes the Earth
encompassed by a set of nine harmonically space concentric spheres, a cosmology based on the
way sound propagates in an expanding bubble. In the 17" century, this became the founding
principle for astronomer Johannes Kepler’s Harmonice Mundi (or Harmony of the World). Based
on this and his own calculations, Kepler believed there were universal harmonic principles that
describe our solar system as nested spheres where planetary orbits are spaced according to the
five Platonic solids, one nested inside the other.

Unfortunately, Kepler’s solar system model was ultimately proven inaccurate in predicting
the elliptical orbits of the planets. Because of this, history has consistently painted Kepler as a
frustrated (and perhaps even delusional) man who never gave up hope on somehow making the

solar system fit into his idealized harmonic model. His failure to demonstrate a natural order,
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which he named celestial physics, was a big reason (though not the only reason) that musica
universalis was abandoned by early scientists. It ultimately served as a warning to avoid
speculative thought based on harmonic ideals and instead pursue a path of pure observation apart
from religious or philosophical influence.

Nonetheless, buried in Kepler’s Harmony of the World was the essentially correct idea that
the golden ratio (inside the Platonic solids) is involved in the formation of the planets just as it is
in the formation of life. When we take the semi-major axis (ellipsoidal radius) through the foci of
each planet’s orbit, calculate the ratio of distance between each planet and then average all the
interplanetary distances, we find the effective ratio between planets to be 1.61813, or within a
0.006% variance of the golden ratio. Kepler never knew this because he was unaware of all of the
planetary bodies, like the dwarf planet Eris only recently discovered outside (and partially

overlapping) the orbit of Pluto.

Figure 14 - The golden ratio in planetary spacing

( in kilometers* Ratio of distance
Planet (millions) between bodies Category
Mercury 57.91 1.00000]Planet
Venus 108.21 1.86859|Planet
Earth 149.60 1.38250|Planet
Mars 227.92 1.52353|Planet
Ceres Asteroid Belt
Ceres 413.79 Small Dwarf Planet
Juno 399.13
Vesta 353.20
Ceres Avg. 388.71 1.70545
Jupiter 778.57 1.88156]Planet
Saturn 1433.53 1.84123|Planet
Uranus 2872.46 2.00377|Planet
Neptune| 4495.06 1.56488|Planet
Pluto 5906.38 1.31397|Small Dwarf Planet
Eris 10123.01 1.71391|Small Dwarf Planet
Total 17.79939
Average 1.61813
Golden Ratio (@) 1.61803
Variance 0.006%
* Semi-major axis is the radius of an ellipse running through the foci. Source: NASA

Though seldom mentioned today, there are many other harmonic and golden ratios to be
found in the solar system that are either related to planetary size or orbital proportion. One of the
best examples is the ®-proportion found in Saturn’s Cassini Division, a large dark gap in the
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planet’s colorful rings, which is mirrored in the inner C and D rings where the orbital material is
very thin and dark. From the latest Hubble telescope image in Figure 15, a clear dual golden ratio
can be seen to suggest harmonic activity like that in a musical octave. Yet, without the benefit of
a universal harmonic model to provide an explanation, modern astronomy is left to speculate as to
what might cause such formations. And when a plausible theory is suggested to explain the
various influences that would generate these patterns, we are still left wondering how those
physical forces came to organize themselves as they do or how that might be related to other
phenomena. Without a reasonable theory we might just conclude the golden proportions in the

rings are nothing more than a mysterious quirk or random coincidence.

Figure 15 - Golden ratios in Saturn's Cassini ring

Credit: NASA

So while Kepler was not entirely accurate in his Platonic model of the solar system, there was
certainly an important truth in his view that some kind of harmonic geometry involving the
golden ratio is deeply embedded in the solar system. In the same way, the quadrivium educational
system founded on musica universalis during the Middle Ages was not always accurate, but it did
offer a valid philosophical model of order necessary for planets to form and life to emerge.

In those days, both religion and harmonic science shared a common bond in the study of
proportions in music. In fact, this worldview based on Pythagorean philosophy was widely held
throughout Europe and Islamic cultures during the Middle Ages, from its rediscovery at the end
of the first millennium to its blossoming in the Renaissance.

But after Kepler, less and less credence was given to the Music of the Spheres and its guiding
harmonic philosophy. The reason usually given for this is the rise of the scientific method, which
is true on the surface, but there is deeper reason. The real reason is the Pythagorean theory of
musica universalis was part of the same anti-harmonic campaign being waged against Diabolus
in Musica to control harmonic theory. It all began centuries before Kepler was born in the late 8"
century when the Roman Catholic Church had begun to assume the power of the fallen Roman
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Empire. We see Church control of harmony first beginning to take shape in the Carolingian music
system led by the English Catholic scholar, teacher and astrologer Alcuin of York.

Appointed by Charlemagne as Master of the Schola Palatina, Alcuin moved to standardize
Church music by combining three harmonic theories — De musica of Augustine, the Institutions
of Cassiodorus and the Etymologiae of Isidore of Seville — into a single field of musical study as
part of the quadrivium. By unifying these separate systems, Alcuin was the first to institute
Church oversight and systematic control of music and harmonic theories in Western civilization.

By the ot century, Aurelian of Reome, a Frankish writer and music theorist, had published
this unified musical system in his Musica disciplina based on a set of eight modes and a crude
notational system taken from an incorrect (and unfortunate!) interpretation of a 6" century
Arabic-to-Latin translation of the Greek modes by Boethius. These new modes, later known as
the “church modes” or Gregorian modes after pope Gregory VIII, were numbered I through VIII
and said to be numerically symbolic of Christ. The mode names were retained from the Greeks,
but the rules for constructing them, being quite obtuse and mired in religious doctrine, had little to
do with Pythagorean tetrachords or other Greek harmonic theories.

In the late 10" and early 11" centuries, a Benedictine monk by the name of Guido of Arezzo
then further codified and extended the church modes as part of a widely referenced music theory
book entitled Micrologus. In it, he formalized music staff notation to help Gregorian monks
remember their chants while enabling more detailed analysis (and control) of the relationships
between absolute pitches within a scale. It was Guido who formalized the naming conventions for
the different octaves, naming the lowest note “gamma ut,” shortened to “gamut” to identify the
entire range of audible octaves. The term gamut has since been taken to describe a complete
range of any spectrum, such as the range of visible colors.

Guido was heavily influenced by Muslim theories about music (as preserved by the Arabs
from the Greeks), like those of Gerbert of Aurillac'’ who taught the four subjects of the
quadrivium in Spain. Based on these ancient Greek theories, Guido proposed yet another new
hexachord system for the church modes, known as the solfege or solfeggio scale, that described
how the scales should be built. Unlike Aurelian’s system, his system used the same tuning
developed by Pythagoras, but with one really big difference. Guido’s system was designed to
avoid the tritone between {B} and {F}.

“...the development of Guido of Arezzo’s hexachordal system which made B flat a diatonic note, namely
as the 4" degree of the hexachordal on F. From then until the end of the Renaissance the tritone,
nicknamed the “diabolus in musica” was regarded as an unstable interval and rejected as a
consonance.” [Stanley 1980]

7 Later becoming Pope Sylvester II, d. 1003.
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While some sort of tritone avoidance doctrine was certainly in effect long before the
Micrologus was published, Guido was the first to provide a systematic set of rules that could be
used to avoid the tritone. This system was quickly embraced and promulgated throughout the
network of Catholic quadrivium monasteries in Europe.

In this way, the foundation of Western music was based in large part on tritone avoidance.
This one overarching harmonic symbol was not only the invisible driving force behind music
theory, but also the first principle for interpreting musica universalis in the Catholic quadrivium.
As it had been for the Greeks, regulating music was the first step toward regulating society. The
balance between good and evil in music, as symbolized by the symmetrical movement of the
tritone, was now officially replaced by an asymmetrical rules-based system for music.

The resulting quadrivium tradition of teaching music, math and astrology within the context
of a religiously filtered and strictly controlled harmonic policy expanded rapidly during the 11"
century. One of the foremost quadrivium scholars during this period was Hermannus Contractus,
who lived in the abbey of Reichenau on an island in Lake Constance in southern Germany.
Known for his treatises on the science of music, geometry, arithmetic and astronomy, he
continued to track the planets and their orbital harmonies with an astrolabe he designed in spite of
the growing movement against harmonic science and Pythagorean philosophy from Rome.

One chilly winter night I stayed over in an Augustinian Monastery on the island of Chiemsee
in Bavaria, approximately 150 miles east of Reichenau abbey. Arriving late after a long flight
from the States, I entered through a side door and checked in at a dimly lit desk. The reason for
my visit was to deliver a keynote address the next morning at the 1997 PC Trends Internet
conference held there at the monastery.

Fortunately, I found the minimalism and quiet meditative setting, complete with its whisper
policy for the halls and ban on telephones, just the thing for a good night sleep. Having only a
single bed, a thick hemp rug and plain desk, the room appeared frozen in time — an unbroken
continuation of the strict monastic life and scholarly pursuits of the Middle Ages. It was an exact
match for the cloister described by Hermann Hesse in his 1930 novel Narcissus and Goldmund.

The next morning, I spoke about the emergence of e-mail, instant messaging, chat rooms and
rich-media “push” platforms, like those of the then-popular PointCast and Backweb. I made the
bold prediction that these and other more immediate forms of digital communication would
eventually supplant even e-mail. The possibility of broadband and streaming audio-video much
less wireless handheld devices still seemed a long time away. No one could have predicted the
sudden rise of mobile text messaging, high speed Web surfing or the replacement of proprietary
push technologies with RSS and blogs.

The ensuing discussions with the German technologists and business owners in attendance

were not disappointing and probably no less passionate than conversations centuries earlier.
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Everyone believed they were at a new beginning, but the beginning of what? No one knew how to
build a business for the Internet, so there was a palpable fear in the room that they or their
company might not adapt or make some catastrophic error. Reflecting on this now, I imagine that
the enthusiasm and comradeship in the face of uncertainty was not much different from that of the
monastery students many years before on this very spot. Yet, there remained one unmistakable
difference between my fledgling Internet audience and that long lost quadrivium classroom.

Without the context of a larger social project, the Web phenomenon was mostly seen as an
opportunity of commerce and marketing. No one spoke of how the Internet might bring greater
enlightenment to oneself, unify people around the world or elevate the condition of mankind. No
one considered how this unexpected disruptive invention might accelerate materialism, further
distract our children’s attention or foster anti-social behavior. The benefit of philosophical
reflection or social responsibility was irrelevant and even laughable in the scramble for virtual
territory.

In this regard, the Middle Ages with its quadrivium system stand in stark contrast to the
enlightened modern man and educational system. The old view of a natural and universal
philosophy grounded in universal harmonic principles is antithetical to the modern man’s project
of specialization, compartmentalization and isolation. Science works to dissect things into such
small parts that the whole picture — the harmonia — becomes invisible. Personalization, now
amplified by Internet and mobile communications, has elevated individual opinion above all else,
making it virtually impossible for anyone to hold a communitarian worldview or agree on any
common course of action. This was certainly not the philosophy of the quadrivium.

The absence of Pythagorean harmonic science from Western civilization has had far reaching
consequences upon our social order. At a time when music was still a central part of education,
the quadrivium student could not have imagined the omission of harmonic principles from natural
science any more than my Internet audience could have accepted music harmony as a Theory of

Everything.

By the mid-11" century, the opinions and practices of music in the Catholic Church were
beginning to harden into a clear set of compositional rules centered dogmatically on tritone
avoidance. A Camaldolese monk named Gratian created the first truly comprehensive collection
of these rules for music known as “Gratian’s Decree.” These quickly became the de facto
standard for music composition and performance in the Church.

At the beginning of the 12" century, Johannes Cotto, a music theorist, possibly of English
origin and likely working in southern Germany or Switzerland, wrote another very influential
music treatise entitled De musica. Building on the work of music theorists before him, such as
Boethius, Guido of Arezzo, Odo of Clunym, Isidore of Seville and Hermannus Contractus, this

treatise provided precise directions for composing chant and organum, an early form of
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polyphonic chant. Like others in Germany at the time, Cotto was heavily influenced by Greek
music and theories, preferring to use the old modal names, like Mixolydian and Phrygian.

In fact, it was probably his study of Greek theory that convinced Cotto to more fully address
the restless tritone. He developed an even more elaborate set of rules for good voice leading to
guide composers around the spring action of the nefarious Diabolus in Musica. After several
chapters on Greek notation, musical timbre and the ethical and moral effects of the musical
modes of chant, Cotto included a detailed description of how to compose organum. He defined
rules for note-against-note voice leading showing how to end on a 5™ or an octave without
striking a tritone. Cotto also emphasized the importance of “contrary motion,” in place of the
earlier parallel voice motion of chant, and gave specific directions for composing melody,
including pacing, position and other patterns. The rules in this treatise influenced music for
centuries to come, remaining in print until well after 1400AD.

Then, in 1234AD — just two years after the tribunal of the Papal Inquisition was established to
seek out and eliminate paganism — Gratian’s Decree supported by De musica was promulgated
by Pope Gregory IX into canon law. This law, entitled the Liber Extra, was subsequently used to
enforce the ars antiqua style of music and officially prohibit the tritone from Church music. We

know this form of music today as “Gregorian chant.”

The early 13" century was a time of intense change and discovery. Genghis Khan unified the
Mongols, King John of England was forced to sign the Magna Carta, Marco Polo and his family
reached China and the first secular universities were founded. The famous Franciscan Roger
Bacon was espousing empiricism, or truth in nature, as one of the earliest advocates of the
modern scientific method. And, Leonardo of Pisa, also known as Leonardo Fibonacci, wrote
about a very important numeric series known today as the Fibonacci series.

The Fibonacci series, a spiraling numerical series that spirals into the golden ratio, was first
published in India in the Maatraameru'®. Like the ten Greek modes, the Fibonacci series was first
represented as a pyramidal array or “mountain” of numbers, thus its Indian name meaning
“Mount Meru.”"

also be expressed algebraically using the recursive equation F(n+1) = F(n) + F(n-1). To his

But the Indian mathematician Virahanka later discovered that the series could

amazement, Virahanka had found a way to generate or grow the entire Fibonacci series beginning

with only the numbers 0 and 1 (shown in Figure 16).

'8 Known as the Mountain of Cadence, or “Mount Meru,” was documented by the Sanskrit grammarian
Pingala in the Chhandah-shastra, A7t of Prosody, some time between 450 and 200 BC. There is evidence
that this simple additive series of numbers was known much earlier than this.

19" Also known as Pascal’s triangle, numbers can be arranged into a pyramid such that each is the sum of
the two directly above it. They diagonals in this triangle will always sum to Fibonacci numbers.
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Figure 16 - The Fibonacci series as a natural growth spiral

Fibonacci Series Chambered Nautilus Pentagonal Growth
toward golden ratio

F(0)= 0
F(1)= 1
F(2)=F(1)+ F(0)= 1
F(3)=F(2)+F(1)= 2
F(4)=F(3)+F(2)= 3
F(5)=F(4)+F(@3)= 5
F(6)=F(5) + F(4) = 8
F(7)=F®)+F(5)= 13
F(8)=F(7)+F@®)= 21
F(9)=F@8)+F(7)= 34
F(10) = F(9) + F(8)= 55

F(n+1) = F(n) + F(n-1)

The Fibonacci series is found extensively in nature as a pattern of incremental growth
proportions. As mentioned earlier, this appears as the branching or spiraling patterns found in
plants and animals that converge into the golden ratio. Each Fibonacci number in the series
results from the addition of the two previous numbers, such as 2+3=5, 3+5=8 and 5+8=13. Each
pair of adjacent numbers can then be divided to produce an increasingly accurate approximation
of @ spiraling into infinity. In this way, the Fibonacci series is a way to grow the golden ratio
from simple whole numbers, just as it occurs in the proportional chambers of a Nautilus
pompilius.

For instance, adjacent Fibonacci proportions 13:8, 21:13 and 34:21 get closer to ® = 1.61803
as the numeric series 1.625, 1.615, 1.619. No matter how far we go up the Fibonacci series, it will
get very close but never actually reach the golden ratio itself since this is an infinite number. In
this way, the Fibonacci series can best be described as a rational approximation for @, obtaining
its irrationality from the square root of 5 inside a pentagram.

One other property of the series is each successive ratio alternates or oscillates around @,
demonstrated in part by 13:8 and 34:21 being greater than @ while 21:13 is less. Strangely, the
presence of this amazing odd-even alternating pattern throughout nature is seldom discussed,
typically dismissed as a result of unknown physical processes or perhaps organic natural
selection. Some propose that this pattern is the best way for leaves to collect sunlight or the most
efficient way for organisms to grow themselves stepwise, but such explanations fail to explain
why the same spirals appear in galaxies and hurricanes.

As it pertains to music, the Fibonacci series has hardly made a ripple. It has played no role
whatsoever in music theory, despite its obvious relationship to the golden ratio and ancient

connection to harmonic science and natural philosophy. Even into present day, we can find no
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record linking the Fibonacci series to any musical theories for voice leading, the tritone or other
musical concern.

One would have thought that something like this, omnipresent and organic in nature, would
have been afforded an important role in harmonic science and human perception. But with the
Church campaign against all forms of neo-Pythagorean gnosis in full swing in the early 13"
century, we can be sure Church fathers were well aware of its relationship to the golden ratio and
suppressed it as they did the tritone.” What else could account for its diminished importance in
modern science and absence in contemporary theories for music, acoustics and perception?

In ancient times, the Fibonacci series was actually recognized as the most important
organizing principle of life and a way to “reach for God without looking him in the face.” Its
coiling and spiraling geometry was the founding principle behind nearly every pre-Christian
religion, symbolized in tribal cultures as serpent or dragon gods. Serpents were seen as divine
creatures because they could transform themselves from a stable coil into a crawling periodic
wave, thus harmonizing the spiral with the circle, the unlimited and the limited. It is no wonder
that the early Church chose the serpent as its prime Anti-Christ symbol.

Serpent worship once existed all around the world. It is found in both Hindu and Buddhist
mythology as the divine Naga (meaning “serpent” in Sanskrit). They are found in Chaldean
serpent worship, the Egyptian god Sebek (a “musuh” or crocodile messiah) and Lung Dragons of
China. Even in South America we find the Mayan serpent kings of Caramaya, Naga Maya (and
later Kukulcan and Quetzalcoatal) as well as the Amarus and Con Ticci Viracocha of Peru. But of
all these serpentine cultures, it was the Egyptians that “nagged” the Roman Church most.

Descended from the Sumerian serpent god Ningizzida (symbolized in the caduceus symbol of
modern medicine), it was the Egyptian Naga followers who built the great pyramids and taught
Pythagoras that all life emerges from spirals into waves like a serpent.”' So, it should come as no
surprise to learn that the name Pythagoras has its origin in the Greek words “Python” and
“agoras,” together translating into the phrase “serpent meeting.” Pythagoras, as the grand
unifying archetype for all ancient Naga philosophies, was founded on the study of Fibonacci

spirals and harmonic waves in nature.

It was Franco of Cologne in the mid-13" century, a papal chaplain at Cologne and music
theorist from the Notre Dame School of Paris, who more fully formalized tritone avoidance in the

ars antiqgua Gregorian music style. He wrote several musical treatises on organum, descant,

20 Gnosis means to have knowledge of nature. Medieval theosophies based on Gnosticism descended from
Platoism, Pythagoreanism and the older mystery schools.

2! The word nag is found in various other natural philosophies, such as the thirteen Nag Hammadi treatises
of the Gnostics (found in Egypt) and the Mesoamerican word “nagual” originating from the word nahualli

that referred to practitioners of harmful natural magic. This term has been used by some to refer to that part
of nature that was not “tonal” or made of structure.
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polyphony, clausulae and conductus — especially concerning consonance and dissonance — which
remained popular for a hundred years. Ars cantus mensurabilis, his most famous work, provided
even more detailed rules for music notation, particularly regarding note duration and rhythmic
modes, without the typical inclusion of religious speculation.

By the early 14" century, musical tastes were evolving and the Gregorian rules of ars antiqua
was beginning to come undone. It was being challenged by the radical ars nova style emerging
out of the south of France, a movement led by the rebellious Phillippe de Viltry. Ars nova, or
“new art,” broke many of the rules of ars antiqua by including such things as free rhythms in
place of sanctioned rhythmic modes and even lyrics of love poems sung above the sacred texts.
Very controversial in the Roman Catholic Church at the time, ars nova paralleled the “Great
Schism” when the Church had a pope in both Rome and Avignon, France. The style was rejected
by Pope John XXII in Rome but supported by Pope Clement VI in Avignon, who argued it was
much more expressive and varied than Gregorian chant. At a time when perspective painting was
just being discovered, music was becoming more spatial in its structure as well.

Another Frenchman, Guillaume de Machaut, was also known for this rebellious musical style.
In 1364, during the pontificate of Pope Urban V in Avignon, Machaut composed the first
polyphonic ars nova mass entitled Le Masse de Notre Dame, which was performed in the Palais
des Papes (or Palace of the Popes). It was from this that Avignon received its reputation as a
hotbed of musical innovation and after which pagan influences pushed music into the more

radical style known as ars subtilior.

Centuries later, Avignon is still known across Europe for its theatre, art and music festivals.
Visiting with my family in late July 2005, we attended the theatre festival there while staying in
La Mirande Hotel, formerly the old Bishop’s residence next to the Palace of the Popes.

Since this occurs in early August, just prior to the Avignon Jazz Festival, every bohemian
actor and musician in France was in town and performing in the streets. Posters and leaflets were
everywhere promoting one avant-garde show or another. It was a wonderful, albeit unexpected,
immersion in French musical culture and the Avignon experimental art tradition.

During our stay, we attended a modern ballet premier of Frere & soeur (Brothers and sisters)
by famed choreographer Mathilda Monier, which was performed in the central courtyard of the
Pope’s palace. With a history of avant-garde musical productions in the palace, we should not
have been surprised by the dancers appearing and disappearing onstage from a large black box;
fighting one another; standing very still in what appeared to be harmonic lines — then, embracing
one another only to stop and arrange bales of hay or roll a few bicycles onstage. It should also
have been no surprise when the female dancers lost their tops two-thirds of the way through the
program. Needless to say, I was impressed with the perseverance and, dare we say, French

dedication to duty in maintaining Avignon’s forward leaning ars nova reputation.
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In retrospect, the odd conflicted performance of brother against sister staged right in the heart
of Avignon’s Palace of the Popes was nothing less than a tribute to French harmonic dualism.
Originating in the Dualistic and Gnostic religious sects of Catharism in the Languedoc region of
France during the 11" century, the Catholic “anti-papacy” founded during the Great Schism in
Avignon can be traced directly to their pagan harmonic beliefs.” It was their knowledge or gnosis
of the natural harmony of opposites that ultimately caused the split away from the asymmetrical
doctrine of ars antiqua and toward a more harmonic form of music.

By the 17" century, these ancient Egyptian-inspired ideas had begun to permeate all of
French society. It began with René Descartes’ philosophy of dualism proposing the separation of
mind and body. This spilled over into other areas of Art and Science, from Claude Debussy’s
Impressionist harmony of dual wholetone scales to Edouard Manet’s paintings depicting the
“duality of the personae;” from Charles Baudelaire’s modernist duality in prose and poetry to
physicist Louis de Broglie’s discovery of wave-particle duality. In mathematics there was French
mathematician Henri Poincare’s famous duality theorem for manifolds and the list goes on and
on. This Egyptian-inspired harmonic dualism has been a recurring theme in French culture,

derived it seems from an overall heightened awareness of nature’s balance.
So having sifted through a bit of medieval history, are we any closer to explaining the tritone?

Well, we do have a better historical context within which to understand the tritone. We know
that the rise of the Inquisition with its canon laws were driven by the Church’s project to
eradicate paganism and with it the free study and use of harmony. We know that at the center of
this anti-pagan campaign was the musical tritone — Diabolus in Musica — the harmonic interval
most likely to reveal knowledge of the golden ratio. And we know that fear of this musical
interval and what it represented is what shaped music history.

Under the Church’s anti-harmonic agenda, suppression of the tritone in music was crucial.
Canon laws were passed to mandate rules for how to construct scales, how to handle voice
leading, what was considered consonant and dissonant, how contrary motion should be handled,
what tones should and should not be emphasized in rhythm, which rhythmic patterns were
acceptable and specific instructions for how music should be written. Tritone omission was the
first principle — the foil, if you will — behind all of these rules.

But the tritone was much more than this. It was the model for all canon law and became the
legislative model used to prosecute paganism in general. It was the ethical justification behind the
Inquisition in its mission to eradicate Pythagoreanism, Platoism, Mithraism, Egyptian

Hermeticism, Zoroastrianism, the Hebrew Kabbalah and similar Gnostic teachings in revival

22 99 . . . . : 133 ”»
“Cathar” originated from the Greek word katharsoi (from katharsis), meaning “pure ones.” The term
“Catholic” has its origin in the related word katholikos, meaning “whole” or “complete.”
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during the 11™ through 13" centuries. With tritone omission at the front line of its plan to control
Europe, the Church mounted a Great Crusade against the very cradle of civilization — the people
who had discovered and preserved the ancient knowledge of harmonics. The Church knew that
eradicating paganism simply could not be done without first eradicating free harmony in music.

Along with the tritone, the harmonic geometries of the pentagram and hexagram were cast as
evil pagan symbols and linked with satanic worship, witchcraft and occult ritual. Those who
studied such harmonic properties in numbers, geometry and astronomy, like the Cathars of
southern France, were threatened, executed or exiled, forcing many to roam the countryside as
"gypsies" (a pejorative form of Egyptian). The Knights Templar, the primary keepers of the
Babylonian and Egyptian temple mysteries, were then hunted down and murdered by the Church
(on Friday, October 13, 1307) with a few fleeing to far-flung places like northern Scotland.
Within a few hundred years, the Church had managed to seek out and crush most competing
pagan religions across Europe, leaving only a few small groups that met in secret.

Viewing the medieval Church through the musical lens of a tritone makes it easy to see how
broad and comprehensive their anti-harmonic strategy really was. Even the Biblical story of the
Garden of Eden was a manifesto against Pythagorean and Egyptian beliefs. The serpent in the
Tree of Knowledge (representing spiraling Fibonacci growth) whose fruit was the Apple of
Knowledge (with its circular pentagram and golden ratio at core) was presented as the foremost
agent of evil in the world. As the first principle on the first page of the Bible’s lead story, Genesis
was a dire warning to all who might seek to follow the Greek and Egyptian path into the
Underworld to discover nature’s harmony for themselves.

For if a perfect order were thought to exist in nature, immediate and present in everything,
there would be no need for a separate creator, no need for an intermediary savior and no need for
the Church to intercede on behalf of God. People would simply seek answers directly from the
world around them and in their own “inmost chamber” as had always been the shamanic way of
tribal cultures. The Church fathers had little choice but to demonize and outlaw all musical-
astrological symbolisms, whether auditory or visual, to establish and maintain social control.”

In the final analysis, the suppression of harmonic knowledge was an unparalleled success.
Today, the tritone is still avoided in music theory textbooks and classrooms. At the same time, the
golden ratio buried inside harmonic oscillation is mostly avoided in scientific research. Its true
role in physics, physiology and human perception remains underappreciated and downplayed.
Indeed, all harmonic philosophies have been discredited in Western society to such an extent that
their very absence has served to propagate the same anti-harmonic doctrines instituted long ago

by the medieval Church. In this sense, the Inquisition and Crusades never ended.

23 Hypothesis 3: The Medieval Catholic Church banned the tritone in the early 13™ century due to its
association with Pythagoreanism and other Hermetic/ Kabbalistic philosophies.



INTERFERENCE : A Grand Scientific Musical Theory 51

The monumental struggle between the Church and paganism has been told many times, in
many ways. But of all the stories, none has resonated with people more than the 1939 film The
Wizard of Oz starring Judy Garland. Based on the book The Wonderful Wizard of Oz by L. Frank
Baum, this film is usually thought of as a nice American fairy tale or perhaps a thinly veiled
political commentary, as suggested by Henry M. Littlefield in his “Parable on Populism”. But it is
more likely a tale of the Roman Catholic Church’s war against paganism and the freedom to
pursue truth in nature.

It all begins on the Kansas prairie, a symbol for the colorless material world, with a girl
named Dorothy Gale.* After singing Somewhere Over the Rainbow, in which she wishes upon a
star, our heroine is swept up by a spiraling tornado and deposited in a colorful and musical place
called Munchkinland. Populated by a cherub-like pagan tribe called Munchkins®, their leader the
good witch Glenda presents magical ruby-crystal slippers to Dorothy. She is then told to follow
the yellow brick road (a continued golden spiral from the twister) to reach the great wizard of Oz
who has the power to send her home. Taken from the Hebrew name meaning “strength,” Oz
represents enlightenment in the “inmost chamber” of Dorothy’s mind.

As she walks in fear along the golden path, traveling through a dark forest symbolizing
nature, she meets three wise men — the Scarecrow, the Tin Woodsman and the Cowardly Lion. As
personifications of Dorothy’s fear, the mindless Scarecrow represents her loss of reason and
direction, the rusty Tin Woodsman her loss of heart and spirit, and the Cowardly Lion (the
Egyptian sphinx) represents her loss of courage and confidence. At the end of her journey, just
before she is about to fall asleep under an evil spell, Dorothy arrives at the legendary Emerald
City of Oz — symbolic of the Emerald Tablet of Egyptian philosopher Hermes Trismegistus.

Gaining entry to the city, Dorothy asks to see the “great and powerful Oz” to ask for his help
in returning home. When she meets the wizard, appearing as a terrifying personification of the
medieval Inquisition, he is the gatekeeper to knowledge and demands that she dispose of his
adversary, the Wicked Witch of the West, to learn how to return home. As the wizard’s crusader
against paganism, Dorothy journeys to the witch’s lair and sneaks into her watchtower, but is
discovered and captured. Fortunately, Dorothy manages to escape and ultimately slays the pagan
witch through holy baptism.

Having conquered paganism, Dorothy returns triumphantly to the wizard and again pleads
with him to take her home. But instead of honoring his promise, the fiery wizard orders her away.

Angry at the wizard’s broken promise, Dorothy’s dog Toto (representing her inner spirit and

** The name “Dorothy” is of Greek origin and means “gift of God.” When taken together with the tornado,
the name Dorothy Gale implies that the spiraling whirlwind that Dorothy travels through is a gift of God.
23 “Munchkin” is probably a contraction of the German words “Munchen” and “kinder,” meaning “Munich
children.” In the original story, the Munchkin were described as all wearing blue clothes corresponding to
the blue in the Bavarian flag and the Blue Lodges of German Freemasonry.
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intuition) pulls back a velvet curtain (symbolizing the fagade of Church doctrine) to reveal the
fact that the powerful wizard is no great deity after all — just a man.

Now enlightened and full of inner strength, Dorothy takes back her reason, her intrinsic
spirituality and her courage along with a promise from the would-be wizard (whose real name is
Oscar Zoroaster™) to take her home. But as the former carnival wizard (now representing modern
science) is about to spirit her away in a balloon (symbolizing technology), an error occurs and he
only saves himself, leaving Dorothy to find her own way home.

While it would seem that Dorothy had lost her last chance to find salvation, the good witch
Glenda (meaning “holy and good”) suddenly reappears in a sphere to tell her she can return any
time she wants through the power of 3 in her own mind. With this, Dorothy realizes that salvation
is not found in the promises of either religion or science, but only in the inmost chamber of her
own mind. As she wakes up from her inner Underworld adventure, we too wake up to the black

and white reality that nature’s harmony has remained hidden from Western society far too long.”’

We now know with some certainty the cast of characters who worked so hard behind the
velvet curtain to conceal the truth about the tritone and its relationship to nature. It started with
Boethius, then Alcuin of York, Aurelian of Reome, Guido of Arezzo, Gerbert of Aurillac, Odo of
Clunym, Isidore of Seville, Hermannus Contractus, Johannes Cotto, Franco of Cologne, monk
Gratian and ultimately Pope Gregory IX. Each of these people, all in good faith of course, played
critical roles in establishing the tritone’s unfortunate reputation in music history and scarce
mention in music theory.

We also know how and when the tritone was outlawed. Rules of omission began to take
shape during the rise of Catharism in the 11" century with Guido of Arezzo. They were then
systemized by monk Gratian and further codified in the late 11" and early 12" century by both
Johannes Cotto and Franco of Cologne. In 1234, Pope Gregory IX then promulgated this musical
doctrine into canon law as a philosophical cornerstone of the Catholic Inquisition, requiring every
Roman Catholic Church to honor its policy of tritone avoidance.

Yet even as these tritone omission laws became increasingly entrenched into the late
Renaissance, a rebellion was brewing against this and other papal laws. Leading the charge was,

of course, German monk and theologian Martin Luther.

2® The wizard’s first name Oscar means “spear of the gods.” His last name then corresponds to the ancient
Iranian prophet Zoroaster (meaning “living star”), who founded the musical-astrological theosophy known
as Zoroastrianism. Under this belief, the universe is seen as a cosmic struggle between truth and lie, giving
rise to Free Will. Pythagoras was rumored to have studied with Zoraster in Babylonia.

7 1f there is any doubt that this is the interpretation Baum most likely intended, consider the fact that he
also anonymously wrote The Last Egyptian: A Romance of the Nile about an English Egyptologist, an
Egyptian woman named Kara and a Dragoman named Tadros. It seems Kara was a descendent of Ahtka-
Ra, High Priest of Amen (Ra), the Egyptian sun god.
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Counterpoint Reformation

“I have no pleasure in any man who despises music. It is no invention of ours: it is a gift of God. |
place it next to theology. Satan hates music: he knows how it drives the evil spirit out of us.”
- Martin Luther

In 1979, contemporary composer and professor Lloyd Taliaferro was an expert in the
polyphonic counterpoint techniques of the Renaissance. As a hand-me-down from canon law, this
style of counterpoint did not use chords — instead, playing note-against-note according to the
Church rules. Dr. Taliaferro enjoyed this style of music very much and seemed to find great
pleasure in taking his students, including me, through the torture of learning it.

Learning polyphonic counterpoint is a very rigorous and ritualized process. One begins by
first learning species counterpoint, or strict counterpoint, followed by other “species” of
increasing complexity, eventually being allowed to compose free counterpoint. The most famous
pedagogue of polyphonic counterpoint was Johann Fux who published Gradus ad Parnassum
(Step by Step Up Mount Parnassus) in 1725 toward the end of the Baroque period.

Descended from Church canon law, polyphonic counterpoint is about as much fun as writing
a tedious legal contract. And like most contracts, the “contract terms” must be followed according
to a pre-approved boilerplate. Below is a summary of the legal boilerplate required for this kind
of music. Feel free to skip down any time.

First Species is defined as “note-against-note” with consonances defined as 3rds, 5ths and 6ths
and dissonances as 2nds, 4ths and tritones (of one variant or another). Of the consonances, only
unison, 5" and octave are “Perfect” while 6™ and 3 intervals are “Imperfect.”

The only allowed melodic motion between voices were 1) same interval in the same direction, 2)
contrary in opposing directions and 3) oblique, or one voice stationary as another voice moves. [Now,
here comes the good part.] Perfect consonance to another perfect consonance must proceed in
contrary or oblique motion. Perfect consonance to imperfect consonance may proceed in any of the
three motions. Imperfect consonance to Perfect consonance must proceed in contrary or oblique motion
and Imperfect consonance to Imperfect consonance may proceed with any of the three motions.

HOWEVER, great care is needed in moving from note to note in direct motion as more Imperfect
than Perfect consonances should be employed and the beginning and end must BOTH be Perfect
consonances. Further, for vocal performance you should avoid augmented, diminished or chromatic
intervals, and no intervals larger than the 5"~ except for octave and minor 6" (the minor 6" only in
upward direction!). No skips may then follow each other in the same direction. In general, the next to
last bar MUST be a major 6" interval if the cantus firmus is the lower part — minor 3 if the upper. And,
the 2™ degree of the mode ALWAYS occurs as the next to last tone in the cantus firmus moves to the
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7" degree and always as the next to last tone in the counterpoint. Repetition of a tone (oblique motion)
should NOT be repeated more than once.

And this is only the beginning! More rules are given for First Species and there are four more
Species of rules after this with even more addendums of rules based on special rhythmic and melodic
considerations.

Of all these rules, one particular First Species rule stands out:

“No movement by an augmented 4" [a tritone] and such movement should also be avoided
if reached stepwise...”

This tritone omission rule, when combined with other rules regarding the tritone as a defined
dissonance, is the key to understanding the importance placed on its elimination in sacred music
and common practice [Benward 1977]. Renaissance music was really a continuation and
refinement of the original canonical rules. It was from Dr. Taliaferro that I first learned about the
Diabolus in Musica and how all of the rules had something to do with tritone avoidance.
Knowing that I needed to steer clear of the tritone made it much easier to learn the musical
elements acceptable to the Church during the Renaissance.

The rules for polyphonic counterpoint were first formalized in 1532 with the publication of
Giovanni Maria Lanfraco’s theory book Scintille di musica. This publication was the final move
away from the old Boethian-Pythagorean music theories of the early Middle Ages and toward the
new ideas of Bartolome Ramos de Pareja in the late 15 century.

During a period of emerging humanism near the end of the Renaissance, many Greek
treatises were being rediscovered, including Aristotle’s Problems, the Harmonics of Aristoxenus
and the Harmonics of Claudius Ptolemy (2™ century AD). It was this last book that had
introduced Ramos to a tuning system called diatonic syntonon. From this he proposed a new
tuning system in his Musica practica that favored the simple ratios of 5:4 and 6:5 for 3rds instead
of the complex Pythagorean ratios of 81:64 and 32:27 of the earlier dual tetrachord system. This
new tuning system became the foundation for the next great advancement in music.

From Ramos’ idea of consonant 3rds and 6ths, Venetian school theorist Gioseffo Zarlino
suddenly expunged the entire Pythagorean modal system in his Le institutioni harmoniche (1558),

replacing it with a division of the octave into twelve tones. Soon thereafter, he replaced the

Pythagorean tetrachord system (based on the perfect 4™ and golden ratio) with his own system
based on a set of numbers from 1 to 6. This system, which emphasized C and the 7-step lonian
mode, was a clear precursor to today’s simplified system of major and minor.

Zarlino’s choice to divide the octave by twelve was based on a rather complex theory called
2/7-comma meantone that sought a balance between whole number harmonic proportions and the

spiral of pitch. His tuning system emphasized the importance of triangular or ¢riadic chords
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instead of just scales or intervals. This had the effect of elevating the role of vertical harmonies
over independent melodies and represented a major shift in auditory geometry away from the
pentagram (inside the tetrachord) to an architecture based on an equilateral triangle.28

Another Italian composer and theorist, Lodovico Zacconi, then helped distribute Zarlino’s
system by codifying it into two volumes of his Practica di musica, first in 1592 and later in 1622.
These treatises on polyphonic counterpoint laid out a system of twelve modes — six “Authentic”
and six “Plagal” — while conspicuously omitting the Locrian and Hypolocrian modes that
emphasized the tritone. It seems tritone avoidance was still very much in effect.

As we will see later, emphasis on this triadic auditory geometry was a key discovery in the
development of modern harmonic music. Ever since Zarlino (and Zacconi) introduced what we
might call their “Z-twelve” octave, most music has been composed using triadic harmonies in a
12-step octave. Yet inexplicably, there has never been any theory, whether in music, acoustics,
physiology, psychology or any other field of study, to explain why this system has been so
successful over the past 400 years. It is just assumed as a convention of history.

By the middle of the 16™ century, the Renaissance was over and Martin Luther’s Protestant
Reformation was underway, thanks in large part to the newly invented printing press. As a pious
and scholarly Augustinian monk, Luther was well versed in quadrivium teachings, ultimately
earning a Doctor of Theology. His knowledge of Greek natural philosophy was a strong influence
on his views of God over papal law. Luther’s seal even incorporated Pythagorean symbolism as
two 5-petaled roses, together representing the Dualist knowledge of the pentagram, Nature’s
golden ratio and the importance of triangles in creating harmony (shown in Figure 17).

Luther’s use of the rose symbol has given some to speculate that he was a Rosicrucian, for
whom the rose also symbolized a pledge of secrecy concerning the forbidden knowledge of
harmonics (known as sub rosa). In fact, there is no hard evidence to prove Luther was a member
of any pre-Rosicrucian order, even though harmonic philosophies were certainly part of the
Hermetic, Kabbalist and Gnostic undercurrents present in the early 14" century. As a theological
scholar, Luther would have been aware of these pre-Christian natural philosophies and
encouraged by the esoteric thinkers around him to question papal authority. It is no coincidence
that the emergence of the Rosicrucian order as a formal organization occurred just a little later in
Germany, between 1607 and 1616 led by followers of Martin Luther.

28 Hypothesis 4: The development of the 12-step octave and simplified system of major-minor diatonic
scales resulted from the replacement of a Pythagorean pentagonal design with that of an equilateral
triangular design.
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Figure 17 - Recursive pentagrams in Luther's seal

Luther’s Seal Recursive Pentagrams Triangle Spacing

Luther wrote many heretical treatises that attacked the authority of the Catholic Church and
its canon law, calling for the elevation of scripture over papal law as well as the abolishment of
enforced confessionals and oath of monastic celibacy. Most controversial in his writings is his
jaw-dropping anti-Semitic views suggesting that Jewish books and churches should be burned,
later taken by the German Nazis as justification for the persecution of the Jews. Following his
Treatises of 1520 where he proclaimed that the Pope was the Anti-Christ, it came as no surprise
that he was excommunicated from the Catholic Church, forcing him to establish his own brand of
Christianity known as Protestant Lutheranism.

As it concerned music, Luther and his followers largely ignored the canon laws stipulating
Gregorian rules of tritone avoidance. He preferred instead congregational singing of hymns like 4
Mighty Fortress is Our God. In this way, Luther opened further the door to vertical organization
of music harmony (homophony) and with it the release of restrictions against the tritone.

In 1545 Luther wrote his most scathing pamphlet entitled Against the Roman Papacy, An
Institution of the Devil. Ironically, it is here where we find the tritone’s evil reputation balanced
ambiguously between Catholicism and Protestantism. We are left to ponder which camp “the
Devil” was in — the tritone that Luther wished to unleash or the pope’s rules against it? Was the
tritone legend, descended from Pythagoreanism and the Underworld of Greek mythology,
somehow a hindrance to spirituality or did it actually reveal it? Was the Catholic canon law
suppressing the true nature of harmony and obscuring the path to spirituality or was the Protestant
view actually releasing some evil trapped in nature?

Through the lens of a tritone we can see how Western society was forcing itself to confront
the question of whether God was in nature or apart from nature. As a backlash against the
Church’s unnatural and anti-harmonic policies, remnants of Pythagoreanism had finally begun to
loosen Rome’s grip. With Protestant Lutheranism beginning to replace Roman Catholicism in

Germany, a new wave of reform was quickly ushered in. [Soergel 1993]
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Between 1545 and 1563, an Ecumenical Council known as the Council of Trent convened on
three occasions to decide how best to adapt to the change incited by the Protestant Revolution.
Commonly referred to as the Counter Reformation, Church leaders decided that the Arts should
communicate religious themes using more direct and emotional involvement. This amounted to a
rethink of what music was acceptable to the Church.

Flying on the winds of change in the Church, Italian composer Claudio Monteverdi (1567 —
1643) led the transition away from Renaissance music into the much more extravagant style
known as Baroque, literally meaning “broke” music.”” Monteverdi did in fact break many of the
canonical rules of sacred music by introducing the idea of functional harmonic tonality. As with
de Viltry and Machaut in their battle with ars antiqua two centuries earlier, Monteverdi’s
unconventional madrigals and motets were repeatedly criticized, especially by Church scholar
Giovanni Artusi. As one of Zarlino’s best students known for his music theory book on
dissonance (or how to avoid the tritone), Artusi was very vocal in his condemnation of
Monteverdi and denounced his “crude modern style.”

As a compromise to quell Artusi’s attack, Monteverdi proposed a new split in music (as was
apparently popular in those days) into two streams: prima practica and seconda practica. Prima
practica followed the traditional polyphonic counterpoint rules (based on tritone avoidance) while
seconda practica utilized a much freer counterpoint and increasing hierarchy of voices,
emphasizing soprano against bass. In this way, seconda practica precipitated a move toward
monody or simple sung melody lines with an independent instrument accompaniment of chords,
usually strummed on a lute. It was a critical move away from the Church’s suffocating canonical
rules toward much greater voice independence and harmonic spatial complexity, including more

adventuresome use of the tritone.

The split in musical practice was not the only thing beginning to come apart. During this
same period, Italian astronomer Galileo Galilei had come to the conclusion that astronomy could
move forward only by abandoning all philosophical guidance, this of course being the
Pythagorean theory of musica universalis. Even though he was very interested in harmonic
phenomena and had researched harmonic motion (inspired by the work of his musician father),
Galileo was also a devoted Catholic and struggled to find a way to compromise his Copernican
sun-centric view of the solar system with the Church’s Ptolemaic earth-centric doctrine.

Historians often reference letters from Galileo to his daughter as proof that the motivation
behind abandoning the guidance of musica univeralis was based strictly on the rationale that
observations and experimental evidence should be enough. But this unguided approach to natural

study had as much to do with his inner conflict as a Catholic and a strong desire to avoid

9 Baroque — Origin mid-18" century; from French irregular, imperfect pearl or a wart; disparagement of
such Art considered broken.
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offending the Church. As a practical matter of the greatest degree, we can be sure that the threat
of torture and imprisonment by the Inquisition tribunal weighed heavily on any admission he
might have otherwise made concerning guidance from pagan harmonic principles.

We can see this strategy of self-censorship beginning to form in 1616 when Pope Paul V
(participating in the Inquisition) reprimanded Galileo concerning his heliocentric theory of the
solar system, warning him to curtail his investigations into the “supernal realms.” The pope
chided Galileo that the motions of the heavenly bodies, having been touched upon in the Psalms,
the Book of Joshua, and elsewhere in the Bible, were matters best left to the Holy Fathers of the
Church. Galileo obeyed this order, silencing himself on the subject for seven years. He did finally
return to work on his sun-centric theory in 1623 after the death of his sister, but this time it was
based strictly upon observation with absolutely no mention of any harmonic theories that might
upset the Church.

Unfortunately, this strategy did not help him much. Galileo’s support of the Copernican
theory had already placed him in the same camp as Greek, Indian and Muslim pagans who had
centuries before discovered this same fact. As such, he was eventually put on trial, accused of
heresy and condemned by the Church. Just as the tritone had been outlawed centuries earlier to
suppress paganism, so too did the Church wish to suppress the true harmonic nature of the solar
system. Galileo’s trial went out as a warning to scientists everywhere that they should avoid the
study of harmonics and remain loyal to Church doctrine. As a result, music and its harmonic
principles became strictly taboo in scientific circles.

In this way, Galileo became a model for self-censorship. In fact, the avoidance of harmonic
principles became the founding principle for the “scientific method.” Study of nature would no
longer be guided by either religion or philosophy, but instead as a strict system of observation and
experimentation intended only to collect information and report findings. To this day, the
institution of modern science continues to avoid any independent field of harmonic research.

With harmonics and philosophy expunged from science, music was then reduced to a field of
historical study and musical performance, becoming part of what we now know as “the
Humanities.” In this way, we have been left with a society and educational system shaped in large
part by the fear of the Inquisition. Contrary to the conventional wisdom that the Inquisition is far
behind us, this fear is present today throughout Western civilization, founded on Galileo’s
strategy of self-censorship and maintained by the unquestioned sanctity of the scientific method.

The truth is for the past 350 years a complicity of convenience has existed between the

institutions of Western religion and science to avoid any unifying system of harmonic study.30

30 q C . .. . o

Hypothesis 5: The Inquisition created a complicity of convenience in the 17" century between Western
religion and science that resulted in the separation of harmonic science from natural science. This resulted
in the formation of history, philosophy and music as a humanities track well insulated from the scientific
method.
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But it is not Galileo who should be faulted for this. He was just a product of his religious
upbringing and one of countless victims who suffered at the hand of the most powerful regime on
Earth. Music and harmonics were so intertwined with the effort to eradicate paganism that any
attempt to uncouple harmonic principles for use as a guiding philosophy in science must have
seemed impossible.

So as music, religion and science were forced apart at the end of the Renaissance, neo-
Pythagoreanism and the various Hermetic/ Kabbalistic philosophies were forced underground
into the “secret societies.” One of the last remaining proponents of this ancient harmonic science
was Robert Fludd, a prominent English physicist, astrologer and Rosicrucian mystic. He is known
for his treatise in 1618 entitled De Musica Mundana that defended the Pythagorean idea that the
universe was a “divine” or “celestial” monochord of vibratory energy from which all things
resonated into being. In it, he proposed that the interval between the elements of Earth and the
highest heaven was a disdiapason hierarchy of energy, representing the two extremes of existence
as a double octave.

In Fludd’s view, the material world of the Sun and Earth were separated by a lower octave
while the spiritual realm between the Sun and Heaven were separated by a higher octave. He
represented this geometrically using two interpenetrating pyramids to symbolize the double
octave as a marriage of energy between the material and spiritual worlds. Not surprisingly, the
pyramids were aligned with one another at precisely the Pythagorean ratios of 4:3 (a perfect 4th)
and 3:2 (a perfect 5™ to represent the four elements of air, fire, water and mineral plus the
quintessential spiritual plane. In doing so, Fludd had reproduced the dual Pythagorean tetrachord
as a star tetrahedron, serving as a hexagonal harmonic model of the cosmos. Of course, in the
rising age of reason and empiricism, philosophical theories like this evoked no small degree of
criticism.

English physicist and mathematician Sir Isaac Newton, a contemporary of Fludd, was also a
Rosicrucian and shared an interest in Pythagorean harmonic science, especially as it related to
light and color. But while much of his scientific work was inspired by a lifelong interest in
alchemy and harmonic ideals, he grew to disagree with Fludd’s philosophically guided study of
nature derived from harmonics. Taking up Galileo’s method of unguided experimental study
instead, Newton publicly debated Fludd arguing that nature should be examined and documented
without use of any harmonic philosophy or prescribed rationale.

It was from Newton’s 1687 treatise Philosophie Naturalis Principia Mathematica that we
receive our present day “scientific method” and corresponding anti-harmonic view of nature.
Departing from the integrated musica universalis worldview of the past, Newton’s method based
on Galileo’s self-censorship strategy ultimately won out over Fludd’s Musica Mundana. The

result was a science that excluded harmonic philosophy. This was The Enlightenment.
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While the exclusion of harmonic principles from science was arguably a clear case of
throwing the baby out with the bathwater, it did allow the coexistence of Science with the Church
while greatly reducing the connection between paganism and the study of nature. In turn, this
reduced the pressure on the Church to control music, opening up a new harmonic style in the
Baroque period (1600-1750). Art of all kinds became less ambiguous, less arcane and less
mysterious — more direct, obvious, ornate and expressive. As music moved away from the old
polyphonic counterpoint rules based on tritone avoidance, a new Baroque counterpoint using

vertical harmonies and Zarlino’s simplified major and minor scales took its place.

By the time Johann Sebastian Bach entered the scene at the beginning of the 18" century, the
Baroque period was two-thirds over. With his entire family supported by musical work within the
German Lutheran Church, Johann was part of the first generation to be raised outside of the
influence of Catholic canon law. He was free to study and incorporate the latest musical ideas of
his day, including works by Italian composers Antonio Vivaldi, Arcangelo Corelli and Giuseppe
Torelli, producing a prodigious collection of organ music, chorales, canons and fugues which
were all based on a revolutionary theory of vertical chord harmonies.

After years of composing sacred music for the German Lutheran Church, Bach finally took a
position in 1717 as the Kapellmeister (director of music) for Prince Leopold of Anhalt-Cothen.
Leopold, a musician and admirer of Bach, paid him well and gave him a great deal of latitude in
the music he composed. Since the Prince was a Calvinist, he followed a more fundamental
tradition from the Protestant Reformation that did not use elaborate music in worship. Because of
this, most of Bach’s work during this time followed secular themes, such as the now famous
Brandenburg concertos written between 1719 and 1721 for Christian Ludwig, Margrave of
Brandenburg.

Free of all religious restrictions, Bach pursued increasingly innovative musical directions.
Inspired by the new music of Vivaldi, he created music with stronger impact than ever before and
with more pull and tension in the cadences toward the tonic. He began to use more and more
diminished arpeggios, ascending and descending rapidly against a held bass note to create a
heightened sense of harmonic tension. In doing this, Bach had unleashed the full harmonic power
of the tritone upon the world.

For example in 1723, after writing his Brandenburg concertos, Bach wrote the Magnificat, a
powerful cycle of twelve short orchestral and choral movements performed for Vespers on
Christmas Day in Leipzig. At the end of the second movement, with full orchestra and trumpets
blazing, a most astonishing example of literal word setting occurs. The word “dispersit” is
scattered throughout the choir, which then suddenly comes together with an anguished and
violent tritonal diminished chord on the word “superbos” (meaning “the proud”). Symbolically,

Bach had bound the chaos of independent dispersed voices together through a magnificent
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harmonic swirl of tritones as if to unite the congregation in a kind of protest against the social
control system of the Vatican.

Indeed, the tritone had been set free through the Protestant revolution with Bach as its
foremost evangelist. He increasingly used the tritone in vertical harmonies to generate higher and
higher levels of excitement and tension prior to resolution. His music became ever more grand in
harmonic architecture with the tritone as its foundation. A review of the body of music in his later
years will show that Bach was the one most responsible for legitimizing use of the tritone, leading
to its increasing popularity thereafter.’’ Even his signature of a double cross of musical clefts on
B’ represented both the first letter of his last name and the tritone schisma found in the center of

the Pythagorean disjunctive tetrachord system starting on bottom line E.

Figure 18 - Bach's cross as composer's signature

-

By the beginning of the 18" century, Bach and his contemporaries once again began to
consider music as a science in itself — the very sound of mathematics — reducible to theory and
law. They believed that music could reveal the deeper truths in nature and that all things could be
understood through music. This resurgence of Pythagorean philosophy developed out of a
number of important discoveries, including the startling news of an observable proof of wave

harmonics.

31 Hypothesis 6: Johannes Sebastian Bach was the leading proponent of the Tritone Function and

popularized its use thereafter.
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Two Oxford scientists, William Noble and Thomas Pigot, demonstrated in 1673 that multiple
pitches could be produced from a single string as it vibrated. They demonstrated this by tuning
strings at the octave, octave plus 5™, and octave plus major 3™ below a reference string. When the
reference string was then plucked, the non-plucked strings would vibrate sympathetically at the
unison — thus, proving harmonic vibration as an observable fact of music. These findings quickly
made their way into the hands of composers and music theorists across Europe.

In 1722, Jean Philippe Rameau was the first to base a music theory on the newly discovered
laws of acoustics. In his Traité de I’harmonie, he proposed that the bottom tone of a harmonic
stack was the primary determiner of chord progression. Giuseppe Tartini further supported the
role of a fundamental bass tone as steering harmony in 1754 with his discovery of what he called
“the third sound.” This third sound was a barely audible tone appearing naturally as the difference
between the bottom tone and top tone in an interval. It was determined that this middle tone
usually reinforced the note of a chord that Rameau identified as the fundamental bass. But while
both Rameau and Tartini worked to provide convincing mathematical proofs of these ideas,
contemporary scientists like Jean d’Alembert and Leonhard Euler were critical of their work,
pointing out their oft-faulty calculations.

Nonetheless, such scientific discoveries and new music theories did have a major impact on
composers during the late Baroque period. Near the end of his life in 1747, Bach joined the
Mizler “Corresponding Society for Musical Sciences” founded nine years earlier by his polymath
friend Lorenz Cristoph Mizler. This group counted as members other notable Baroque composers,
such as Georg Philipp Telemann and George Frideric Handel as well as Leopold Mozart,
Wolfgang’s soon-to-be father. It was during this time that Bach took polyphonic canon form to a
higher art form with deeper significance, often making musical puzzles to “the glory of God.”
Like many in Mizler’s Society, Bach believed in a greater harmony of the planets and wrote his
music to reflect this natural order.

One story goes that upon visiting Frederick the Great (King of Prussia) a few years earlier,
Bach had been given several difficult musical themes with which to improvise on the king’s new
instruments. Frederick, being a Freemason and a son of The Enlightenment, had summoned “old
Bach” with a plan to humiliate and discredit his well-known esoteric beliefs. At a large party
given in his honor, he asked Bach to improvise an impossibly difficult six-part fugue for his
guests. Since Bach had never written a six-part fugue, much less improvised one, he declined the
request saying that not every subject is suitable for improvisation in six voices and promised the
king that he would work it out later on paper.

With this, Frederick proudly claimed a victory of reason and rationalism over the maestro at
his own game. The story was published in the local newspaper, making a laughing stock out of
Bach and by implication discrediting his esoteric belief in the Music of the Spheres. Frederick
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was openly contemptuous of what he viewed as metaphysical thinking, saying it “smelled of the
Church” (a twist of irony).

But keeping his promise, Bach did later use Frederick’s themes to compose one of his
greatest musical puzzles — the Musical Offering. As a final reply to the king’s challenge, Bach
incorporated a number of harmonic symbolisms. Its key of three flats and order of tones seem to
suggest the symbolism of an Egyptian triangle and the Masonic officer hierarchy, itself descended
from the principles of musica universalis. The ten canons in the piece may have been intended to
represent the 10-point Tree of Life symbol taken from the circular Egyptian Flower of Life
geometry, revered by the Rosicrucian Order that emerged from the Protestant revolution. With his
Musical Offering, Bach seemed to be reminding the king of the ancient knowledge of nature’s
harmonic organization that so many seemed determined to forget in the rush toward reason and
“enlightenment.”

In fact, Bach incorporated many such esoteric symbolisms in his greatest music. The ideals of
harmonic geometry, borrowed from the Kabbalah number system of gematria, greatly inspired
him during his last years. This is most noticeable in his thirteenth canon of fourteen on the
Goldberg Ground as well as the Canonic Variations on Von Himmel Hoch. These were some of
his most harmonically complex compositions, all published through Mizler’s Corresponding
Society of Musical Sciences.

Bach saw the Baroque canon, and more broadly the various contrapuntal techniques emergent
from canon form, as both a scientific and a spiritual expression. Perhaps he saw the canon as a
bridge between his Christian beliefs and the pagan harmonic sciences. Maybe it was a symbolic
mending of the split between Catholicism and Protestantism or God and Nature. But no matter
how he thought of it, we can be sure that Bach's interest and dedication to the canon expressed his
deep personal belief in a purposeful order in the cosmos.

In modern times, Bach’s music has become a great inspiration to science. His Brandenburg
Concerto No. 2 in F, First Movement, Prelude and Fugue in C, No. I and Partita No. 3 in E
major for violin were all included on The Golden Record sent with the Voyager 1 and 2
spacecraft as an example of humanity’s best achievements. Bach’s music was even suggested as

the first method of communication with extraterrestrial civilizations:

“I would vote for Bach, all of Bach, streamed out into space, over and over again. We would be
bragging of course, but it is surely excusable to put the best possible face on at the beginning of such
an acquaintance. We can tell the harder truths later.” — Lewis Thomas

And so we can imagine Bach’s celestial music forever flying on a golden disk as mankind’s
greatest achievements in the musical sciences, proudly carrying the Church’s Diabolus in Musica
along for the ride.
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Romantic Duality

“You are the music; while the music lasts.” - T. S. Elliot

With the move toward Classicism in art and architecture in the latter half of the 18"
century, young Wolfgang Amadeus Mozart and his contemporaries offered a much cleaner and
simpler style of music than that of the Baroque period. The inspiration from harmonic philosophy
had continued to fall away as the 17" century Age of Reason ushered in a more secular view of
music. With Newton’s physics fully in force, it was believed that ideas should be well formed in
axioms and clearly articulated following the scientific method. As a result, musical architecture
became even more transparent during the Classical Period, relying on unadorned chords and
sweeping melodies that everyone could understand.

Since royal patrons supported most of the composers of this time, music was usually written
for lighthearted dance occasions or theatrical entertainment, particularly comic operas. The
harmonic form had become a dressed up version of the earlier Monteverdi madrigal song style.
Lavish melodies supported by block chords (triads) stayed mostly within a single major or minor
key. The Cycle of 5ths, so important to Pythagoras, was now crystallized into vertical chord
progressions. The tritone was used much less apologetically, though more judiciously than in the
late Baroque period. It was quite common to hear the tritone emphasized at a dominant-tonic
cadence or inferred as a “leading tone” in melodies, usually lingering a moment before resolving
delicately.

Interest in cryptic harmonic puzzles continued, but with fear of Church retribution no longer a
factor, theosophical symbolisms and allegory became more overt. Like many leading Germans
and Austrians in the late 18" century, Mozart, Haydn and Telemann were all accepted
Freemasons and as such were quite intrigued by Egyptian and Greek theories concerning
harmonics. Most people are unaware that Mozart wrote one of his most famous pieces, The
Magic Flute, for his Masonic friends. Known as “The Freemason Opera” because of its use of the
number 3 and other symbols of Freemasonry, prominent German writer and Freemason Johann

Wolfgang von Goethe once commented:

“It is enough that the crowd would find pleasure in seeing the spectacle; at the same time, its high
significance will not escape the initiates.”

It was during this time that a great number of discoveries relating to wave theory and

harmonic geometry were being discovered. In 1787, German physicist Ernst Chladni published a
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book entitled Entdeckungen iiber die Theorie des Klanges describing his experiments in
visualizing musical tones as auditory geometries. He found that he could sprinkle sand on round
and square metal plates and then vibrate the edge with a violin bow to create a wide variety of

beautiful patterns from simple polygons to elaborate patterns.

Figure 19 - Chladni figures vibrated on a round plate

pentagon hexagon octagon

Credit: Stuart Mitchell and John Reid

He noticed that these patterns, later named Chladni figures, formed whenever harmonic wave
frequencies were applied to flat surfaces. His equation, f = C(m + 2n)" using C and p as
coefficients of the plate, became known as Chladni’s law. Chladni’s work in harmonics led him
to other important discoveries, including the calculation of the speed of sound for different gases
and a number of scientific methods used to optimize the design of acoustic instruments, in
particular violins, guitars and cellos.

But even though Chladni is widely credited for discovering the fact that harmonics produce
regular geometric patterns on vibrated surfaces, such knowledge had actually been around for
centuries and probably thousands of years. This was proven recently in the discovery of Chladni
figures carved into the face of “musical cubes” jutting out from the arches of Rosslyn Chapel
outside of Edinburgh, Scotland. Built in 1446 by followers of a Gnostic Christian sect known as
Ebionites (similar to the Cathars and Templar Order™), these auditory patterns were carved into

stone nearly 300 years before Chladni was even born.

32 The Scottish Knights Templar was founded by a group of French Templars who escaped to Scotland in
1307 after King Philipe IV of France decided to suppress the order. They originated from the Visigoths in
southern France known as Arian Christians — followers of Arius, an Alexandrian Gnostic. Alexandrian
Gnosticism included influences from many world religions, including Greek, Egyptian and Persian, though
did not adhere to the doctrines of Christ’s divinity and resurrection. This group is said to have descended
from the French Merovingian kings through the Cathar family, who founded the French Templar order. It
was the “Cathar heresy” in Avignon during the 13™ century that ultimately led to the French papacy and the
split away from canon law.
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It was the Scottish father-son team of Thomas and Stuart Mitchell who finally deciphered the
215 “musical cubes” in the chapel’s arches to uncover a melody they named The Rosslyn Motet.
Each “musical cube” was matched against a particular Chladni pattern to determine a pitch
which, when strung together, formed a melody. In my e-mail exchanges with Stuart Mitchell, he
suggested that the number of musical cubes could be taken allegorically to correspond to 216, the
ancient Hebrew number for God said to be awaiting one last sound by the “Anti-Christ” to herald
in the Messianic Age.” But how other carvings in the chapel related to this remained a mystery.

Underneath the cubes were 13 musical angels carved into the stone pillars. Some of these
angels are depicted sitting on carved pentagrams, in place of the top golden triangle of the stars,
while playing musical instruments. The stars are then counterbalanced by 8 dragons-serpents
wrapped around the base of one of the pillars whose tongues intertwine with vines, possibly
representing the Tree of Life. Visitors have marveled over this for centuries wondering what it
could all mean.

My suggestion to Stuart was the 13 musical angels and 8 dragons might be representative of
the Fibonacci ratio of 13:8, or 1.625, signifying a number close to the golden ratio and
corresponding to the Earth-Venus orbital proportion of a pentagram. As I came to discover later,
the interior of the chapel was designed in a proportion not far from the harmonic 5:3 proportion
of a major 6", suggesting a further link between the architectural symbols and principles of

harmonic resonance. Still, what could the designers be trying to tell us?

Figure 20 — Harmonic symbols in Rosslyn chapel

Musical Cubes

Musical Angels

Pentagrams

33 Using gematria, the digits of 216 are added together to equal 9 or 3°, also taken as a Hebrew symbol for
God. The same digits can be produced by simple numbers: 3° x 4 + 5 =21.6.
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Knowledge of resonant proportions and their relationship to geometrical patterns can be
traced back to the ancient mystery schools. Evidence suggests that such harmonic patterns were
even used in the iconography of ancient languages like Sanskrit, Hebrew and the Egyptian
hieroglyphics. It is not hard to imagine shamanic chants over some dusty drumhead magically
conjuring up geometrical patterns, which were then taken as messages from God and used in
written language. The Biblical phrase “In the beginning there was the Word and the Word was
with God” probably had its genesis in such sound patterns. Was this the intended message of
Rosslyn chapel?

As Chladni demonstrated centuries later, harmonic intervals will take the form of simple
geometric shapes like pentagons, hexagons and octagons. Was the secret of Rosslyn chapel the
simple fact that the interplay of 13:8 and 5:3 is found not only in music but in the heavens as
well? Were its master masons trying to tell us that the Naga dragon-serpents, symbolizing the
Fibonacci series spiraling into the golden ratio, is what supports the resonance (or enlightenment)
of angels as they play their musical instruments on the pentagonal Star in the East?

To this day we continue to find both geometry and resonance as symbolic themes in Masonic
and Rosicrucian orders, especially the triangle, pentagram and hexagram as it was passed down
through the various Hermetic and Kabbalistic currents. The Rosslyn Motet and the carvings of
Rosslyn chapel were clearly a way to preserve these harmonic principles of nature while hiding a
much greater secret in music.

What was this Great Secret you ask? Why, the tritone of course! By placing it into the
melody and “freezing” it into the chapel’s architecture, its designers had preserved their most
sacred knowledge of musica universalis at a time when such pagan ideals were heresy in the eyes
of the Church.

Ludwig van Beethoven began his musical career as a young piano virtuoso and composer in
the late 18" century, propelled by the atmosphere of unrestrained free thought that blossomed into
the Romantic Period of the 19" century. Like his predecessors, Beethoven was intrigued by the
esoteric harmonic symbolisms found in German Freemasonry, composing songs such as
Maurefragen (Masonic Questions) and Der Freye Mann (The Free Man). While no record has yet
been found of his becoming a Freemason or even attending a meeting, many of his friends were
members, leading some to speculate that he was a secret member too. In any case, the idea of a
science and society built around principles of harmonic science continued to push Beethoven and
other composers of his time toward musical experimentation well outside of accepted Church
tradition.

Other composers of this period, such as Hector Berlioz, Johannes Brahms, Frederick Chopin,
Franz Liszt, Robert Schumann, Peter Tchaikovsky and Richard Wagner, were all inventing

harmonic combinations and rhythms according to their own vision — their own new rules. The old
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definitions rooted in sacred music had become irrelevant, replaced by the subjective opinion of
each composer. Romantic philosophy held that not everything could be rationalized with axioms
and it should be the heart and ear that leads us.

In Romanticism, we can see the earlier musical forms continuing to fragment. Each split of
society and culture — ars antiqua vs. ars nova, prima practica vs. seconda practica, Christian vs.
pagan, Catholic vs. Protestant, religious vs. secular, alchemical vs. scientific and now Newtonian-
Cartesian objectivism vs. Romantic subjectivism — seemed to represent yet another move away
from a unified coherent worldview. Musical experimentation during this period led to
increasingly radical harmonies, musicians and scientists alike were drawn to the conclusion that
music was entirely a matter of personal opinion and determined largely by cultural influences.

In this way, Romantic subjectivism seemed to undercut the Baroque idea of music as a
predictable science governed by universal laws. The new and more complex harmonies were seen
as exceptions to the rules rather than as new rules in themselves. With no theoretical context to
contain such flights of fantasy, new harmonic forms became mere “alterations” to the traditional
diatonic practices already formulated in Catholic canon law. Music theory had hit a brick wall
and was splintering into a thousand tiny pieces. That is except for the tritone, which was used as
if it were an emergency handle in some runaway musical train.

Tritone usage ran rampant. Beethoven was hammering away at us with tritones inside
dominant 7™ chords, Chopin and Schumann were running them up and down the keyboard in
loping arpeggios and Wagner was pulling at our proverbial heart strings with startling tritone
leaps in melodies. There was a movement away from diatonic keys and toward chromatic
harmonic movement that relied on the mysterious pull of the tritone into remote keys to overcome
traditional diatonic expectations. This emotional and seemingly illogical progression between
chords and keys foreshadowed and paralleled French Impressionism in late 19" century art. The
use of bright colors in paintings, and more colorful techniques like blue shadows instead of
darkened background hues, was the visual equivalent to complementary chromatic harmonies on
a musical color wheel. New terminology had to be invented to describe these capricious non-
diatonic chord progressions, such as “Neapolitan 6™ and the “German Augmented 6™ chord
popularized by Wagner in Tristan and Isolde.

In this new way of thinking, Romantic harmonies were really built on an alternation between
two 6-tone wholetone scales rather than the 7-tone diatonic scales used previously. For instance,
the Neapolitan chord slid down by a half step to phase shift from one wholetone scale to the
other. Similarly, the German chord expanded symmetrically outward by a half step, again phase
shifting from one wholetone scale to the other. This harmonic technique led to the characteristic
“tritone substitute” of 20" century Jazz, always resolving by a sliding half step. In each of these
cases, such sliding movements were considered both efficient and satisfying, often adding an

ethos of sensuality to the music. It is this sensuality that many feel in Jazz music, first originating
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in the New Orleans bordellos and so-named after the provocative scent of French jasmine
perfume.

Nonetheless, chord resolution by a half step was an important development in music since it
represented a generalization of the Tritone Function. That is, if a tritone (a 3 wholetone interval)
and an augmented 6" (a 5 wholetone interval) are preferred to move symmetrically by a half step,
why would not any interval that is a wholetone multiple work the same way? Seen in this light,
we might consider any chromatic harmony to be a simple alternation between the dual wholetone
scales — one group of six on a seesaw with the opposing group of six. Fact is, just about any
combination of chords oscillating between the two 6-step scales will create a sensation of
harmonic movement.

Far from proving that harmony was only a matter of opinion, the Romanticists had stumbled
on an intrinsic duality universal to all music harmony. They had found that two groups of tritones
— one group as a foreground wholetone scale contracting to the other group as a background
wholetone scale — seemed to function as a driving oscillating force in music. In this sense, the
Romantic style can be characterized as a generalization of the Tritone Function into two

alternating auditory hexagons.*

French composers Claude Debussy and Maurice Ravel then expanded on the Romantic idea
of tritone generalization during the late 19" and early 20™ century. Their musical style, known as
Impressionism, employed free movement between keys by sliding along a wholetone scale,
contracting or expanding by multi-wholetone intervals on a whim, then resolving temporarily into
a diatonic key. But rather than use a diatonic scale, Debussy preferred a more primitive sound that
excluded the diatonic tritone, leaving only the five tones of a pentatonic scale. In the most general
sense, Debussy had created a style based on oscillating auditory hexagons (two wholetone scales)
interrupted by the occasional auditory pentagon (pentatonic scale)

Incredibly, music had emerged from the Dark Ages into the 20" century only to reach the
Greek harmonic ideal of an apple — a circle inscribing a pentagram. Was this, like the Z-twelve
octave, purely natural — a byproduct of subjective Romanticism, or was it designed intentionally
based on ancient Egyptian/ Pythagorean philosophies? Debussy’s emphasis on the pentatonic
scale surrounded by the odd-even circularity of dual wholetone scales certainly could be seen as a
grand musical allusion to the ancient Pentagrammon symbol. But whether or not Debussy
embraced such symbolism is far less important than the fact that his music still sounded beautiful
to everyone completely outside of the long tradition of 7-step diatonic harmony passed down
from the Church.

34 q q o9 . 5
Hypothesis 7: A wholetone scale is a generalization of a tritone — thus, chromatic harmony can be seen
as two oscillating wholetone scales derived from the generalization of the Tritone Function.
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Without excluding the possibility of an esoteric interest in ancient harmonic science, it is easy
to see how Debussy’s music and its implied geometry evolved out of the subjective Romantic
worldview, foreshadowing the pure geometric forms of Cubist art soon to arrive in the 20"
century. Even so, neither he nor Ravel claimed to hold any particular theory nor ever considered
themselves part of any Impressionist schools of thought. Like the Romanticists before them, they
claimed only to follow their ear and temper it with a predictable form and structure. With all of
the manmade rules stripped away, primitive harmonic geometry just came naturally.

Romantic experimentation had returned to music’s most pagan roots — the rose symbol of
Martin Luther and the Greek’s golden apple of knowledge. From the auditory geometry of dual
rings emanating out of a pentagram, the Impressionists had created a new musical language of
chromatic chord clusters, interval cycles, mode fragments and pentatonic scales. And beneath this
simple system laid the fuzzy generalization of the tritone contracting or expanding from one
auditory hexagon to the other. Romanticism had indeed pixilated into a dreamy, whirling blur of
shapes and landscape impressions that always seemed to maintain a sense of balance between
expectation and realization.

Many people think of Impressionist music as not functioning harmonically, but it really does.
As a contrast of foreground against background, a pentatonic or wholetone cluster (the
foreground) will always phase shift to the opposing penta