All-Interval Twelve Tone Chords:
TWO FORMS OF THESE CHORDS:

1)  The type found in Carter's Night Fantasies

This harmony exhibits complementary intervals that fan out from a central tritone.  The chord also contains one and only one statement of each interval.  If examined as a twelve-tone row, the first hexachord is followed by its retrograde at transposition level 6.  The only hexachords that can generate this type of all-interval, twelve-tone chord are those whose complementary hexachords are equivalent at transposition level 6.  Since the complementary hexachord includes pitch classes that are related to the prime hexachord by a tritone, no tritones can be present in the prime form.  Consequently, in order to be an all-interval chord it must be generated by hexachords whose interval vector contains every interval class EXCEPT 6.  Only four chords can generate this type of harmony:  


A set [0,1,2,3,4,5]


B set [0,2,3,4,5,7]


C set [0,2,4,5,7,9]


[0,1,3,4,5,8]

Incidentally, the [0,1,3,4,5,8] hexachord also generates the Mallalieu row:  


014295e38t76.

2)  The type found in almost every Carter work since Night Fantasies


This harmony exhibits complementary intervals that occur in the same ordinal, or registral, location in both the upper and lower hexachords.  Again, the two hexachords are separated by a central tritone and the chord contains one and only one statement of each interval.  If spelled as a twelve-tone row, this chord would contain an ordered hexachord followed by its inversion at whatever transposition level provides the complementary pitch classes.  This type of symmetrical all-interval twelve-tone chord can be generated by any hexachord whose interval vector contains every interval-class, or every interval-class except the tritone, and whose complement is inversionally equivalent.  In order to have a central tritone, the bottom-most pitch of the top hexachord must be a tritone away from the inversion of the first pitch of the top hexachord.  For example, the second chord of the handout (from Penthode) contains the following:  


top hexachord=E,F,F#, G#, A, C [0,1,2,4,5,8]


bottom hexachord=Eb, D, C#, B, Bb, G   



(complement of top hexachord, equivalent at Ie)

Since the top pitch of the upper hexachord is A, the top pitch of the lower hexachord must be Bb.  As a result, the last pitch of the top hexachord must be E in order to maintain a central tritone between the hexachords.

Bibliography for Twelve-Tone and Set Theory
The John Rahn text provides a good solid foundation in set theory.  The Forte book is also considered to be a classic in this area.  The Babbitt and Martino articles are also classic writings on the topic.  I would reserve the Lewin and Morris texts for more advanced reading in this area. 
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