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Introduction

MUSICAL NOTES ARE SOUNDSs at specific frequencies. At the present time in the Western
world, scales are usually based upon a fixed man-made formula, called a tempered scale.
The original harmonic scale, based upon Pythagoras’ insights, was made up of a matrix of
whole-numbered ratios. These ratios determine the harmonic progression and sub-har-
monic progression of a cluster of scales. When a specific frequency is multiplied by a
specific ratio a second frequency is defined. The relationship between any two frequencies
in music is called an interval. When two tones, whose frequencies are in a whole-number
relationship to each other, are played simultaneously, the interval is harmonic. Harmonic
intervals are “consonant” or “pleasing” or “smooth” and provide aesthetic satisfaction. All
the intervals in a Lambdoma matrix of ratios are consonant with each other. The word
“octave” describes the doubling or the halving of a frequency, such as the note “C” and the
similar note “C” above or below the original “C” (a ratio 2:1 or 1:2). A musical “fifth” (a
ratio of 3:2) and a musical “fourth” (a ratio of 4:3) are of universal preference. Pythagoras
attempted to find a mathematical relationship between intervals and aesthetics, suggesting
that the simpler the ratio of the two parts, into which an instrument’s string is divided, the
more perfect is the consonant of the two sounds produced. Finally, the Lambdoma matrix
is based upon harmonic ratios, all defining consonant relationships to any fundamental
frequency of sound that is given as the 1:1 entry for the 16 by 16 matrix. This means that
multiple scales of different frequencies, all in a harmonic relationship to each other, may
be found for an infinite variety of fundamental frequencies in an infinite variety of matri-
ces. It is this factor that leads to an interdisciplinary decoding of harmonic relationships
between objects in many fields, including the arts, sciences, and human behavior.

The Lambdoma matrix includes special harmonic scales of music that enhance our
sensation of physical, emotional, mental and spiritual stimuli levels. With the advent of the
computer, these scales can be reproduced in any audible frequency based upon any key-
note. The full Lambdoma matrix can encompass 256 separate intervals that are completely
harmonic in their 16 ascending harmonic rows of scales and 16 descending columns of
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sub-harmonic scales. Due to the whole number ratios that generate the music of the
.ambdoma matrix, analogies may be drawn to frequency, wavelength, color and geometry.
This music 1s interdisciplinary and applies to the physiological and behavioral sciences.
Musical intervals based upon The Lambdoma Matrix’s (attributed to Pythagoras) appear
to have remarkable psychophysical properties inherent within them. The psycho-physi-
ological effects on human adaptation are evident when the Lambdoma Matrixis whole-
number ratios are translated into harmonic musical intervals, by the hardware and software
of the Lambdoma Harmonic Keyboard. See Figure 1 The use of the Lambdoma keyboard,
to aid in stress reduction and to enhance a feeling of well being, offers many possibilities.

History of the Early Research of the Lambdoma

The research of the Lambdoma was created to discover additional alternative methods
for applying music to benefit individuals psychologically and physically. Current methods
include those of Pythagorean origin (Pythagoras was assumed to have healed with music).
Pythagoras used whole-number ratios to create what is known as the diatonic scale. This
paper attempts to illustrate the powerful healing effects of harmonic interval music. The
Lambdoma method enables one 1o choose an audible fundamental frequency that governs
an entire matrix of ratios encompassing a mathematical harmonic structure. The client’s
choice of frequency appears to yield psycho-physiological effects. This study suggests that
listening or playing harmonic interval music based upon the Lambdoma method influences
a change of consciousness, a recognition of one's life's missions, relief from pain and
heightened awareness.

Fig. 1. The One-Quadrant Lambdoma Harmonic Keyboard
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Background

One of the origins of the Lambdoma appears to be the Pythagorean Tetractys or Chi X
shown in Figure 2. One can only surmise how Pythagoras developed the Tetractys, but
according to Alexander Roob “The Tetractys forms the basis of the image of the cosmic
soul, to whose structure in the form of a Chi (X) Plato refers in the “Timaeus’. In line with
the law of the proportional division of the (musical) chord, the matrix of all earthly
phenomena unfolds here as a network of coordinates of fractions and multiples,” The main
stmilarity of the Lambdoma matrix and the Tetractys is found in the lower section (of the
hourglass-like figure) that includes whole-number ratios except for the borders of whole
numbers on either side. Figure 3 shows this similarity in a partial version of the
Lambdoma matrix.

Music is created from the Pythagorean Tetractys figure or the Lambdoma matrix by
selecting any frequency in the audible range and specifying it as the fundamental fre-
quency. The audible range extends from about 20 to 20,000 cycles per second (Hertz)
(Hz), for most people. No matter which frequency is chosen there will always be a har-
monic relationship between all the frequencies in the lower part of the Tetractys. The
highest frequency will be the chosen fundamental frequency multiplied by 10. The lowest
frequency will be 1/10 of the chosen fundamental frequency. The Lambdoma harmonic
series may be thought of as composed of the whole numbers 2, 3, 5, 7, 9, 11, 13, and 15.
Since frequencies of these low numbers are inaudible, they may be raised to an audible
octave range by doubling. A simple way to calculiate musical notes from the following
numbers is to remember that 2 1s <C, 318 <G, 5is Eb, 7is <Bb, 9is <D, 11 is <F#, 13 is
<Ab, and 15 is <B in the harmonic series. By doubling these odd numbers a sufficient
number of times we generate our reference octave scale, of 256 <C, 288 <D, 320 Eb, 352
<F#, 384 <G, 416 <Ab, 448 <Bb, 480 <B and 512 <C. Figure 4 illustrates a full 16 by 16
Lambdoma matrix with the closest tempered scale note correspondences. Once we have

INFINITY / INFINITY
1/1
V2 22 21
13 23 33 32 341
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Fig. 3. A partial Lambdoma Matrix of Ratios
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Fic. 4. A Full Lambdoma Matnx of Ratios and Notes

chosen a fundamental frequency, in the middle C octave, the ratios of the matrix automati-
cally define all of the other harmonic frequencies. Note the ratios in the enclosed rectangle
of the 8th sub-harmonic row in figure 4. These ratios are 8:8, 9:8, 10:8, 11:8, 12:8, 13:8,
14:8, 15:8 and 16:8.

Techniques of Composing Lambdoma Music

In the early 1970s, Barbara Hero first created Lambdoma intervals and music b}f using
two sine wave generators and dialing the frequencies based upon a harmonic series. Indi-
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vidual sounds were recorded and then combined using “sound with sound™ to create
overlays of individual pairs of frequencies. Later, an oscilloscope and laser device were
used to project the shapes of the individual pairs of frequencies, both visually and audibly,
which allowed for fine-tuning of the recorded intervals into the most correct ratios. The
rhythms were created solely by the natural sound relationships between two or more sine
waves being heard simultaneously.

The Lambdoma Harmonic Keyboard relies upon a musical structure of an entire 256-
entry, whole-number-ratio matrix. A matrix of harmonic and sub-harmonic scales, all
related to a selected fundamental keynote, is heard as opposed to hearing a linear melody
line of only one scale. The Lambdoma harmonic scale consists of eight interval notes
based entirely upon the ratios from the eighth harmonic through the sixteenth harmonic:
8:8, 9:8, 10:8, ... and16:8. Much like the traditional tempered scale, (C, D, E, F, G, A, and
B), the Lambdoma scale has notes assigned the letters P, Q, R, S, T, U, V and W. Different
letters are used in order to differentiate the Lambdoma scale from the tempered scale in
terms of number of interval notes and ratios. Table 1, below, describes the Lambdoma
scale with the corresponding sound frequencies, tempered scale notes and ratios.

TABLE 1
Lamboma Scale, Frequencies and Ratios
Scale Note P @ R A} T U v W P
PFrequency (Hz) 256 288 320 352 384 416 448 480 512
Tempered Note C D Eb F# G Ab Bb B C
Ratio 8:8 9:8 10:8 11:8 12:8 13:8 14:8 15:8 16:8

When P (256 Hz) 1s chosen as the fundamental frequency, the difference between each
interval on the Keyboard is 32 Hz, as 256 Hz can be divided into 8 portions containing 32
cycles per second. When Q (288 Hz) is chosen as the fundamental frequency, the differ-
ence between each interval increases to 36 Hz. As onc continues the progression, 4 Hz are
added each time between each of the keynote intervals of P, Q, R, S, T, U, V and W. To
obtain a harmonic scale pattern, the fundamental frequency is multiplied by each of the
ratios, beginning with the eighth harmonic. For example, the harmonic scale pattern for the
note Q 1s represented by Table 2, below.

Methodology of using the Lambdoma Keyboard to access profound States of
Consciousness

Preliminary studies suggest that some individuals. while playing the Lambdoma har-
monic Keyboard, have accessed enhanced states of consciousness. In these studies, the
subjects were asked to select a fundamental frequency that was appealing to them, a
duration for each interval, and a favorite quadrant (from which the most appealing frequen-

TABLE 2
Lambdoma Scale Transposed to the Original Q’s Frequency of 288 Hz

Interval Frequency
by Ratio 3628 I6x9 36xI0  36x1]1  36x12  36x13  36x14  36x15  36x16

Frequency (Hz) 288 324 360 396 432 468 504 540 576
Ratio 8:8 9:8 108 11:8 12:8 13:8 14:8 15:8 16:8
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cies derived) was noted (Figure 5). As each subject played the Lambdoma keyboard, their
chosen fundamental frequency was programmed into the keyboard and sounded simulta-
neously with the harmonically similar interval frequency created by the key pressed. The
duration, that each interval would be sounded, was chosen by the subject to be either 1/8,
1/4, 1/2, 1, 2 or 4 seconds.

In developing the harmonic matrix, definitive properties for each quadrant came to light.
The first quadrant contains the greatest range of octaves, from three octaves below the
fundamental frequency to three octaves above the fundamental frequency. The second
quadrant contains the highest frequencies, whereas the third quadrant contains the lowest
frequencies. The fourth quadrant contains the micro-tonal frequencies and is more like a
typical scale. Each quadrant represents some form of psychological or physiological qual-
ity. The first guadrant is said to be the emotional quadrant, whereas the second quadrant
represents spirituality. The third quadrant is said to be the physical quadrant and the fourth
quadrant is the mental quadrant. The subjects were encouraged to explore psychological or
physiological questions pertaining to the quadrant they were playing, such as focusing on
physical problems while playing the third quadrant or asking themselves higher-self ques-
tions while playing the fourth quadrant.

Results

Though the results of the preliminary studies are not quantitative, they suggest that
Lambdoma keyboard music played using a chosen frequency changes both the psychologi-
cal and physical states. The subjects reported that psychologically, they felt relaxed and
sleepy, with “good” energy. For some subjects, the music unlocked memories, or brought
about mental images of a kaleidoscope of colors, whereas for others the music provided a
sense of their missions or goals in life. When the subjects focused on their physical pain
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FiG. 5. The Four Quadrants of the Full Lambdoma Harmonic Keyboard with Ratios
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while playing the Lambdoma music, many reported relief from pain, a sense of warmth
and relief from headaches. Others “felt” the music in their bodies.

Conclusion

In the studies presented in this paper, subjects were able to listen to harmonic intervals
of their own choosing that appeal to them and subsequently reported psychological and
physical relief upon conclusion of these studies. As more and more composers and musi-
cians become interested in utilizing music as effective therapy, examination into these
alternative methods 1s essential to unlocking the “powerful effect of music.” With the
advent of computer technology, audio and graphic software programs are increasing the
ability to develop more harmonic musical sequenccs. Other areas of study may include
examining why subjects choose particular quadrants, discovering the neurological path-
ways activated while listening to harmonic music, and comparing the keynotes most fre-
quently chosen (and why). Controlled studies would be more likely to find more answers
to these and other questions.
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