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From Cris Forster's book Musical Mathematics: On the Art and Science of Acoustic
Instruments (2010) —

More than thirty years ago, I coined the term ambisonance. From the Greek Liner Notes Contributions: Cris Forster

ampht as in amphibian, and the Latin ambi as in ambidextrous, these two Album Design: Juliana Gallin

prefixes literally mean on both sides. For me, figuratively, they mean par-

taking of twg wor{ds. Ambisonance .degcribes hearing a musical interval Photographs: Norman Seeff, Front Cover (1981)

for.the first time with the suddgn realization that. suchan mteryal produc‘es Wll Gullette, pp. 6, 10, 12, 1416, 20, 22, 24, 2628

neither a consonance nor a dissonance. Experiences of ambisonance in- .

spire new ways to hear, and then new ways to tune and to compose. Cris Forster, pp. 8, 18, 23

! Heidi Forster, pp. 2, 5, 31, 32, 36, 38, Back Cover, Inside Cover

Ambisonance is a term for an auditory realm that exists between the two opposite Eli Noyes, Booklet Cover, p. 13
poles of consonance and dissonance, a space that can only be appreciated by sus-
pending judgment and listening with an open mind. This intriguing word is char- Recordings: Track 1, September 1980, San Diego, CA
acteristic of its originator, a man who has honed the ability to move fluidly between All other tracks, Chrysalis New Music Studio, San Francisco, CA
disciplines—in other words, to partake of many worlds. Tracks 2—-7, 10-11, March 2013

I have made the effort to understand music as an art and as a science. The Tracks 8-9, December 2003

instruments I have built and the music I compose for them are a direct
acknowledgment of this two-fold nature of music. It is the fertile space
between art and science that gives music an endless richness and variety.

All royalties go directly to The Chrysalis Foundation.
www.chrysalis-foundation.org
www.youtube.com/user/CrisForster/videos
By incorporating multiple fields of knowledge into his vision, Cris Forster has dis-
covered fertile spaces for acoustic innovation. When he realized that the tunings
and timbres he heard in his imagination could never be found on store shelves,
he resolved to build his own instruments. This required mastering advanced
woodworking and metalworking skills, then implementing them with a workshop
full of sophisticated tools and machinery. It also demanded a comprehensive un-
derstanding of the physics and acoustics of vibrating systems. And so, through
time, with scientific artistry, Forster has created an ensemble of ten incomparable

musical instruments.

®®© 2022 MicroFest Records.
Allrights reserved.
P.O. Box 237, Pasadena, CA 91102
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For open access to Cris Forster’s derivation and definition of ‘Ambisonance’, see
https://www.chrysalis-foundation.org/musical-mathematics-pages/al-farabi-uds/
Endnote 20.
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Notes 779

(A) Al-Faruqi, L.I. (1974). The Nature of the Musical Art of Islamic Culture: A Theoretical and Em-
pirical Study of Arabian Music, pp. 406-407. Ph.D. dissertation printed and distributed by
University Microfilms, Inc., Ann Arbor, Michigan.

In Appendix III, pp. 404-455 consist of translated excerpts from Al-Farabi’s Kitab al-misiqi al-kabir.
(B) La Musique Arabe, Volume 1, pp. 44-45.

(A) The Nature of the Musical Art of Islamic Culture, pp. 407—411.

B) La Musique Arabe, Volume 1, pp. 45-48.

Note that Al-Farabi’s original 9-tone scale is similar to the 10-tone scale of the Old Arabian School in
Figure 11.42(b).

(A) The Nature of the Musical Art of Islamic Culture, pp. 411-412.
B) La Musique Arabe, Volume 1, pp. 48-49.

(A) The Nature of the Musical Art of Islamic Culture, p. 412.

(B) La Musique Arabe, Volume 1, p. 49.

Comparisons to Marin Mersenne (1588-1648) are truly striking. For example, Table 10.29 shows
Mersenne’s expansion of the trumpet marine tuning, which in principle resembles Al-Farabi’s ex-
pansion of the ‘@4d tuning. Also, in the last quotation of Section 10.54, Mersenne acknowledges the
importance of embracing new musical intervals, which resembles Al-Farabi’s desire, “. . . to count as
somewhat natural those intervals which are sometimes or rarely regarded as natural.”

More than thirty years ago, I coined the term ambisonance. From the Greek amphi as in amphibian,
and the Latin ambi as in ambidextrous, these two prefixes literally mean on both sides. For me, figura-
tively, they mean partaking of two worlds. Ambisonance describes hearing a musical interval for the first
time with the sudden realization that such an interval produces neither a consonance nor a dissonance.
Experiences of ambisonance inspire new ways to hear, and then new ways to tune and to compose.

Forster Translation: in La Musique Arabe, Volume 1, pp. 49-51.
Ibid., pp. 51-52.

In La Musique Arabe, Volume 1, p. 313, D’Erlanger explains why he translated the Arabic word

quwwah — literally “power,” “force,” or “strength” — with the Greek word dynamis, also “power,”
“force,” or “strength.” Furthermore, D’Erlanger arbitrarily interjects the French word puissance —
also “power” or “force” — in places where the original Arabic is not given.

In An Annotated Glossary of Arabic Music Terms, p. 269, Al-Faruqi gives the following three definitions
for quwwah: “1. The relationship or identity that occurs between two tones one octave apart, i.e., either
the upper octave equivalent or the lower octave equivalent of a tone. 2. The term also referred to any
tone produced on the ‘@d which had one or more octave equivalent tones within the range of that instru-
ment. Other tones, which had no octave equivalents within the range of the ‘a4d were termed mufradah.
3. Tension of a string, therefore pitch.”

Note, therefore, that in a musical context, the hierarchical meaning of the word quwwah is octave, then
octave equivalent, and finally pitch. Although quwwah may connote the “power,” “force,” or “strength” of
an octave, of an octave equivalent, or of a pitch, in the context of tuning descriptions, quwwah specifically
refers to ancient length ratio or frequency ratio %1, which is the octave of ¥1; similarly, it may refer to
ancient length ratio or frequency ratio %4, which is the octave equivalent of %4; etc. (See Section 9.4.)

D’Erlanger gives the following three reasons for using the Greek word dynamis: (1) Dynamis means
quwwah because an octave or an octave equivalent acts to give “power,” “force,” or “strength,” to a
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A
Abul-Salt, 628, 630632
Acceleration
of bar, 156-158
definition, 4
dimensional analysis, 4, 6
English Gravitational System, 9ff.
consistent system, 9-10, 14-15
experiment, 8-11, 15
gravitational, 6-7, 9-12, 14-15
of mass
mica, 14-16
slug, 10-11
Newton, 5-6
standard gravity, 11-12, 43n.21
of string, 2—3
Adiabatic bulk modulus
of air, 22
definition, 21-22
Admittance. See Flutes
Ahobala, 93, 587-591
Al-Din, Salah, 761-762
Al-Farabi, Aba Nasr, 93, 326, 354-355, 366, 375,
378, 401, 610, 622, 625, 628, 632-666, 669,
673-674, 676677, 679-681, 696, 7T01-707,

709-710, 712, 715, 717, 720-722, 727, 733-736,

749-752, 754-755, 757758, 771
Al-Farugqi, Lois 1., 641-642, 648, 760
Al-Isfahani, Abul-Faraj, 619-620, 624
Al-Jurjani, 401-403, 448, 610, 626-631, 707,

TI7-722, 726-727, 731-733, 744, 746, 748
Al-Khulai, M. Kamil, 749, 755
Al-Kindi, Isahq, 93, 334, 611-617, 619-620,

642-643, 646, 709-710, 755
Al-Mausili, Isahq, 619-620, 622
Al-Sanisi, Al-Mantbi, 402, 720
Alexander the Great, 610
Ambisonance, 779n.74
Ancient length ratios (a.l.r.)

definition, 75-77, 287
Al-Farabi, 378
Needham, 487
equations, for stopped (bridged) string, 77
Euclid, 76, 81-82, 302-307
Greek ratios; multiple, epimore, and epimere,

286287

Latin ratios; superparticular and superpartient,
384-385
Ptolemy, 321-322
string length of 120 parts, 316-317
Ramamatya, 568-573
Rameau, 431-434, 442447, 452
Ssu-ma Ch’ien, 486-487
vs. frequency ratios, 75-76, 91, 93, 305, 307, 427,
431, 487, 576-577, 587
vs. modern length ratios, 305-307, 427, 440-441
vs. “vibration ratios,” 85-86, 93, 435-436
vs. “weight ratios,” 83, 85-86, 93
Zarlino, 378, 436, 452

Antinodes. See Bars, rods, and tubes; Flexible

strings; Just intonation, Sauveur; Resonators,
tube

Apotome. See also Arabian ratios; Greek ratios

definition, 319, 722-723

‘Apotome Scale’, 336

Arabian musical terms. See also Scales, Arabian

24-TET
5 nim (Pers. lowered) notes, 756, 759
5 tik (Pers. raised) notes, 756, 759
7 fundamental notes; naghamat (notes),
asasiyyah (fundamental), 756, 759
7 half notes, or “semitones”; ‘arabat (sing.
‘arabah, half note), 756, 759
24 quarter tones, Mashaqah, (sing. rub,
quarter; pl. arba’, quarters), 756, 759
interval
Al-Farabi
‘awdah (whole step), 355, 647
fadlah (half step), 355, 647
Al-Jurjani
bagiyyah, limma, [L], 721-723
fadlah, comma of Pythagoras, [C], 722-723
mutammam, apotome, [LxC], 722-723
tanini, double-limma times a comma,
[LxLxC], 721-723
tatimmah, double-limma, [LxL], 722-723
mode
6 hierarchical functions of tones: garar,
quwwah, zahir, ghammaz, markaz,
mabda’, 738
46 Modern Magamat (sing. magam, position
or place; mode), 738, 761-771, 7861.209
Al-Farabi, 8 Ajnas (sing. jins, genus or kind;
mode), 640, 646-655
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