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A performance of the work can be viewed here: https://youtu.be/022TobbEzfY 

Notes:

Six Regions of the k=3 d=6 B={0 4 6} Prime Constellation for saxophone quartet, electronics, 
and interactive video, is a drone composition in just intonation. The piece uses stochastic 
processes to algorithmically structure performance and electronic playback in real-time. 

As the majority of the pitch material in the work deviates significantly from equal temperament, 
there is no conventionally notated score. Rather, algorithmically generated reference tones are 
cued by the performers and played back through headphones. Sine tones accompany the 
saxophonists and use the same intervallic relationships and stochastic structures. The sine 
tones create the foundational texture of the work, delineating its formal architecture. The result 
is a slowly shifting harmonic sound-mass which activates the space acoustically through 
standing waves, combination tones, and beat frequencies. 

Nineteen frequencies comprise the entirety of pitch material in the composition. These nineteen 
frequencies were chosen by constructing groups of three integer ratios. The ratios within each 
group are related by the spacings between adjacent primes on the number line. This process 
can be compared to constructing a pitch class set. The major difference between these 
harmonic sets and conventional pitch sets is that transpositions of the set do not maintain 
consistent intervallic relationships. Rather, intervalic relationships are compressed in the higher 
registers and expanded in lower registers. This follows the logarithmic contour of the harmonic 
series.

In this particular piece, each set contains three prime numbers with a spacing of {0 4 6}. As an 
example, the first set of primes on the number line to adhere to this spacing is [7:11:13]. That is, 
[7] is the identity {0}, [11] is {4} above [7], and [13] is {6} above [7]. This structure delineates the 
pitch material within the piece, which uses the first six such sets: [7:11:13], [13:17:19], 
[37:41:43], [67:71:73], [97:101:103], and [103:107:109]. An additional set [4:8:12] references the 
fundamental of the harmonic series upon which the work is based. This subsonic Eb, 
approximately 9.72 Hz, is 3 octaves below the lowest note of the baritone saxophone.

The video component of the work is rendered in real-time with OpenGL using the jit.gl objects in 
Max/MSP/Jitter. The visualization responds to the frequencies and amplitudes of the tones 
produced by the saxophonists and sine waves. A bank of narrow bandpass filters is tuned to 
each frequency in the piece. Each filter detects acoustic energy at a particular frequency, and 
maps that data to RGB values which colorize the visualization of the waveform. The RGB 
values are, in turn, mapped to XYZ Cartesian coordinates which create a mutating 3D geometry 
that responds to spectral content of the music. Additive color blending, gaussian blur and 
temporal smearing smooth and process the results.
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Performance Instructions

Performers:

- Each performer wears headphones connected to a laptop running performer.maxpat

- Each performer interacts with performer.maxpat as follows: 
1. On cue, all performers click the “Start” toggle in performer.maxpat to begin the     
    piece
2. Press “Spacebar” to fade-in a reference tone.
3. If the reference tone is within your instrument’s range, play a long pure unison with the 
    reference tone. If it is not, take a long breath.
4. Press “Spacebar to fade-out the reference tone.
5. Take a long breath.
6. Repeat steps 2-5 for the duration of the piece.

- Intonation is of utmost importance.

- Performers should strive to play perfect unisons, devoid of acoustic beats, with the 
reference tones produced by performer.maxpat.

- Instrumental sounds should emerge seamlessly from the electronic drone, subtly color 
the sound, then dissolve back into the texture.

- Performers should strive to follow the subtle dynamic and gestural contours of 
playback.maxpat as closely as possible.

Sound Engineer:

- The engineer operates a laptop running playback.maxpat, with a stereo audio feed from 
computer to house.

- On cue, with performers, click the “Start” toggle in playback.maxpat to begin the piece.

- playback.maxpat should be played fairly loudly in the space.
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