Just Intonation vs Twelve-Tone Equal Temperament Chord Comparison
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Notes:

The MP3 file associated with this document
(chordcomp.mp3) contrasts the (mostly) consonant chords
in Just Intonation with their nearest equivalents in twelve-
tone equal temperament. The sounds were created using
a Yamaha TX802 FM synthesizer, which has a tuning
resolution of 1024 tones per octave, so neither the just nor
the tempered pitches are exact: the maximum error is 0.58
cent (where 1 cent =/, 12TET semitone). This is as good
or better than any human musician is likely to achieve on a
sustained basis. The FM brass patch used was chosen not for
its great beauty (it’s admittedly a little cheesy), but because
its sustained tone and strong harmonic partials provide
the clearest distinction in interval quality when tones are
sounded simultaneously. In some cases, the distinctions are
rather subtle; for best results, listen with the best quality
speakers or headphones available.

Some of the chords require a bit of explanation for those not
accustomed to working with Just Intonation:

Minor Triad vs Subminor Triad—the most common just
minor triad divides the perfect fifth into the five-limit minor
third (6:5; 315.64 cents) below and the five-limit major third
(5:4; 386.31 cents) above; the subminor triad divides the
fifth into two septimal (seven-based) intervals: the subminor
third (7:6; 266.87 cents) below and the supermajor third (9:
7;435.08 cents) above. Equal temperament and conventional
theory do not recognize the distinction between the minor
and subminor triads, so both are compared to the tempered
minor triad.

Augmented Triads—the augmented triad is a discord, even
in Just Intonation; two possible versions are included here
for the sake of completeness: Augmented Triad #1 is the sum

of two 5:4 major thirds. The outer interval is 25:16 (772.62
cents). Augmented Triad #2 consists of the seventh, ninth,
and eleventh harmonics and features a supermajor third
(9:7; 435.08 cents) and a neutral third (11:9; 347.41 cents).
This chord is popular with many composers working in Just
Intonation.

Diminished Triads— The two diminished triads feature the
same intervals, the 6:5 minor third and the 7:6 subminor
third, but in opposite orders; Diminished Triad #1, derived
from the harmonic series, has the 6:5 below and the 7:6
above (outer interval 7:5); Diminished Triad #2, derived
from the subharmonic series; has the 7:6 below and the 6:5
above (the outer interval, again, is 7:5).

Half-Diminished Seventh Chords—two half-diminished
seventh chords are presented, one derived from the
harmonic series, the other from the subharmonic; unlike
the two diminished triads, these are not mirror images of
one another. Half-Diminished Seventh Chord #1, based on
the harmonic series, has, in ascending order, the 6:5 minor
third, the 7:6 subminor third, and the 9:7 supermajor third;
the outer interval is 9:5. Half-Diminished Seventh Chord #2,
based on the subharmonic series, has, in ascending order, the
7:6 subminor third, the 6:5 minor third, and the 5:4 major
third; the outer interval is 7:4, the harmonic seventh.

Many other, more complex chords are possible in Just
Intonation; for the sake of brevity, only the most obvious
choices were presented here.

Symbols such as “5,” “2,” and “¢,”used to represent pitches
in some of the just chords, are from Ben Johnston’s system
of accidentals for extended Just Intonation, described in The
Just Intonation Primer, among other publications.
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