
John Chowning: Turenas (1972)



Background
1957: Max Mathews: Music I, II, III, IV… 10
(first programming languages for
producing sound with computers)

Chowning worked at Stanford University’s
Artificial Intelligence lab from early 60s 

Later (1974) one of the founders of 
Stanford University’s Center for Computer 
Research & Musical Acoustics



Localisation of sound, trajectories
Turenas was composed for four-
channel playback > ”Liberating sound 
from its loudspeaker source”
Reverberation = an important
component of distance perception
EMT 250 (first digital reverb) 
was ready 1976



FM Synthesis

au naturel

vibrato

…commercialised
by Yamaha (DX7)

FM



Context & impact
Created in research facilities / academia
Engineering / technology
musical training, “ear discovery”
1960s California

Parallel developments in (slightly more
accessible) synthesizer technology

Later compositions: Stria (1977) 
explored FM synthesis and 
spatialisation further, Phoné (1980–81) 
studied also voice synthesis




