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Program Note for 6Primes

6Primes is composed using the first six prime numbers 2, 3, 5,7, 11, and 13 to
govern both its tuning and temporal structure, including harmony, rhythmic
subdivisions, and form. I wrote this music to explore the limits of using the same
integer ratios to simultaneously provide melodic, harmonic, and rhythmic
materials. The piano must be retuned in just intonation using the tuning system
provided, in which the 12 notes are tuned to one ratio with the highest prime
factor of 2, three ratios with highest prime of 3, and two ratios each with highest
primes of 5, 7, 11 and 13. This creates a great diversity of interval relationships:
whereas 12-tone equal temperament has just twelve distinct intervals, this tuning
has 75. Just intonation schemes often do not employ prime number ratios that
exceed 7, since ratios using 11 and 13 are quite remote to learn to hear and tune.
Similarly, most rhythmic relationships in common use are subdivisions of 2 and
3, less often 5 and 7. In writing and playing these pieces I've found that the level
of difficulty for playing the rhythms increases at about the same rate as it does
for tuning and composing with the pitches. And while it does not seem possible
to intuitively recognize the common ratio relationship of pitch intervals to their
corresponding rhythmic subdivisions, when both are grouped with the same
proportions one learns to appreciate their natural congruence. As each higher
prime is added to the vocabulary, new musical experiences obtain. This rhythm-
harmony composing method was pioneered in the early music of Henry Cowell
and was played by a few adventurous performers and by his Rhythmicon
machine. Computers help in learning to play this music today!

To find my way through the complexities of 75 intervals, I reduced them by
making six pieces that use just four prime ratios at a time, creating a set of modes.
The title of each piece states these primes, although 2 is always represented as 4,
and 3 more often as 6. Each piece is also structured into sections that each use
one of all possible combinations of its 2, 3, or 4 numbers to provide all pitch and
rhythmic material. The measure length of each section is also set by the sum of
these numbers, though occasionally extended by chorale-like interpolations.
Thus each piece defines a harmonic-rhythmic mode, and each section within the
piece explores a particular subset of it. The purpose is to listen to and play all of
the possible relationships within each piece, each for more or less an equal
amount of time; and within the entire set of six pieces to explore all 75 ratios
equally and thoroughly. Their formal structure was constructed to feature all the
ratios equally regardless of their simplicity (consonance) or complexity
(dissonance), avoiding schemes of progressing from one of those qualities to
another. The materials of the music speak for themselves with their own
expressive qualities, whether or not the numbers defining them are recognized.

Chris Brown
Oakland, California
June, 2014



6Primes — Tuning System

note ratio frequency midinote cents deviation from ET
A 1/1 220 57 0

Bb 13/12 238.33 58.385 +38.5
B 9/8 247.5 59.04 +4

C 7/6 256.67 59.67 -33
C# 5/4 275 60.87 -13

D 4/3 293.33 61.98 2

D# 11/8 302.5 62.513 -49

E 3/2 330 64.019 +2

F 13/8 357.5 65.405 +40.5
F# 5/3 366.67 65.84 -16
G 7/4 385 66.69 -31
G# 11/6 403.33 67.49 -51
A 2/1 440 69 0
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6PRIMES
complete tuning and interval matrix

note ratio min2 maj2 min3 maj3 perf4 aug4 perf5 min6 majé min7 maj7
A 1 13/12 9/8 7/6 5/4 4/3 11/8 3/2 13/8 5/3 7/4 11/6
1.386 2.039 2.669 3.863 4.98 5.513 7.02 8.405 8.844 9.688 10.494
Bb 13/12 27/26 14/13 15/13 16/13 33/26 18/13 3/2 20/13 21/13 22/13 24/13
0.653 1.283 2.477 3.595 4.127 5.634 7.02 7.458 8.303 9.108 10.614
B 9/8 28/27 10/9 32/27 11/9 4/3 13/9 40/27 14/9 44/27 16/9 52/27
0.63 1.824 2.941 3.474 4.98 6.366 6.804 7.649 8.455 9.961 11.347
Cc 7/6 15/14 8/7 33/28 9/7 39/28 10/7 3/2 11/7 12/7 13/7 27/14
1.194 2.312 2.844 4.351 5.737 6.175 7.02 7.825 9.331 10.717 11.37
C# 5/4 16/15 11/10 6/5 13/10 4/3 7/5 22/15 8/5 26/15 9/5 28/15
1.117 1.65 3.156 4.542 4.98 5.825 6.63 8.137 9.523 10.176 10.806
D 4/3 33/32 9/8 39/32 5/4 21/16 11/8 3/2 13/8 27/16 7/4 15/8
0.533 2.039 3.425 3.863 4.708 5.513 7.02 8.405 9.059 9.688 10.883
D# 11/8 12/11 13/11 40/33 14/11 4/3 16/11 52/33 18/11 56/33 20/11 64/33
1.506 2.892 3.33 4.175 4.98 6.487 7.873 8.526 9.156 10.35 11.467
E 3/2 13/12 10/9 7/6 11/9 4/3 13/9 3/2 14/9 5/3 16/9 11/6
1.386 1.824 2.669 3.474 4.98 6.366 7.02 7.649 8.844 9.961 10.494
F 13/8 40/39 14/13 44/39 16/13 4/3 18/13 56/39 20/13 64/39 22/13 24/13
0.438 1.283 2.088 3.595 4.98 5.634 6.263 7.458 8.575 9.108 10.614
F# 5/3 21/20 11/10 6/5 13/10 27/20 7/5 3/2 8/5 33/20 9/5 39/20
0.845 1.65 3.156 4.542 5.196 5.825 7.02 8.137 8.67 10.176 11.562
G 7/4 22/21 8/7 26/21 9/7 4/3 10/7 32/21 11/7 12/7 13/7 40/21
0.805 2.312 3.697 4.351 4.98 6.175 7.292 7.825 9.331 10.717 11.155
G# 11/6 12/11 13/11 27/22 14/11 15/11 16/11 3/2 18/11 39/22 20/11 21/11
1.506 2.892 3.545 4.175 5.37 6.487 7.02 8.526 9.912 10.35 11.195



13-7-6-4 MODE

note ratio min2 maj2 min3 maj3 perf4 aug4 perf5 min6 majé min7 maj7
A 1 13/12 9/8 7/6 4/3 3/2 13/8 7/4

1.386 2.039 2.669 4.98 7.02  8.405 9.688
Bb  13/1227/26 18/13 3/2 24/13
0.653 5.634 7.02 10.614

16/9 52/27
9.961 11.347

B 9/8 28/27
0.63

13/9
4.98 6.366

C 7/6 39/28 3/2 12/7 13/7 27/14
5.737 7.02 9.331 10.717 11.37
D 4/3 21/16 3/2 27/16 7/4
4.708 7.02 8.405 9.059 9.688
E 3/2 13/12 4/3 13/9 3/2 16/9
1.386 498 6.366 7.02 9.961
F 13/8 16/13 4/3 18/13 56/39
3.595 4.98 5.634 6.263
G 7/4

9/7 4/3 32/21
4.351 4.98 7.292




note ratio
A 1

B 9/8
c 7/6
D 4/3
D# 11/8
E  3/2
G 7/4
G# 11/6

11-7-6-4 MODE

maj3 perf4 aug4 perf5 min6 maj6 min7 maj7
7/6 -4/3 11/8  3/2 7/4  11/6
2.669 498 5.513 7.02 9.688 10.494
32/27 11/9 4/3
2.941 3.474 4.98
33/28 9/7
2.844 4.351

min2 maj2 min3

14/9 44/27
7.649 8.455
3/2 11/7 12/7
9.331
27/16
9.059
56/33
9.156




note

13-6-5-4 MODE

ratio min2 maj2
1 13/12

1.386
13/1227/26
0.653

10.614

9/8

5/4

4/3

3/2 13/12
1.386

13/8 40/39 24/13
0.438 10.614

5/3 9/5 39/20

10.176 11.562



note ratio
A 1

B 9/8
c 7/6
C# 5/4
D 4/3
E  3/2
F# 5/3
G 7/4

7-6-5-4 MODE

min2 maj2 min3 maj3 perf4 aug4 perf5 min6

9/8 7/6 5/4 3/2
2.039 2.669 3.863 7.02
28/27 10/9 32/27 40/27

majé min7
5/3 7/4

8.844 9.688
16/9

maj’/

0.63 1.824 2.941 6.804 9.961
15/14 8/7 10/7 3/2 27/14
1.194 2.312 6.175 7.02 11.37

16/15 4/3 9/5 28/15
1.117 4.98 10.176 10.806
21/16 7/4 15/8
4.708 9.688 10.883
4/3 16/9
4.98 9.961

27/20 7/5 3/2
5.196 5.825 7.02
4/3 10/7 32/21
498 6.175 7.292

9/5
10.176

40/21
11.155



note ratio
A 1

Bb 13/12
B 9/8

D 4/3
D# 11/8
E  3/2

F 13/8
G# 11/6

min2
13/12
1.386
27/26
0.653

33/32
0.533
12/11
1.506
13/12

12/11
1.506

maj2

9/8

2.039
13/11
2.892

13/11
2.892

32/27
2.941
39/32
3.425

27/22
3.545

13-11-8-6 MODE

perf4 aug4
4/3 11/8
4,98 5.513
33/26 18/13
3.595 4.127 5.634
11/9 4/3 13/9
3.474 4.98 6.366
11/8 13/8
5.513 7.02 8.405
4/3 16/11 52/33 18/11
4,98 6.487 8.526
11/9 4/3 13/9
3.474 4.98 6.366
16/13 4/3 18/13
3.595 4.98 5.634

16/11
6.487

maj7
11/6
10.494
24/13
10.614
52/27
11.347

11.467




11-5-4-3 MODE

note ratio min2 maj2 min3 maj3 perf4 aug4 perf5 min6 majé min7

A 1 9/8 5/4 4/3 11/8 3/2
2.039 3.863 4.98 5.513 7.02
B 9/8 10/9 32/27 11/9 4/3 40/27

6.804
22/15
6.63
3/2
5.513 7.02

1.824 2.941 3.474
C# 5/4 16/15 11/10
1.117 1.65
D 4/3 33/32 9/8
2.039

D# 11/8 4/3 16/11 20/11
4.98 6.487 10.35
E 3/2 4/3 5/3 16/9
4.98 8.844 9.961
F# 5/3 27/20 8/5 33/20 9/5
5.196 7.02 8.137 8.67 10.176
G# 11/6

15/11 16/11 3/2 18/11 20/11
5.37 6.487 7.02 8.526 10.35
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