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ABSTRACT

Musical Inspirations from Quantum Theory

In recent years one may observe a growing interest in musical applications of quantum ideas
and gquantum computing. In my presentation | will focus on the theoretical side, starting from
three music-theoretical motivations for the study of quantum wave functions on a one-
dimensional configuration space.

The source for the first motivation is a possible connection between the diatonic system
(with its double articulation in terms of step intervals and fifths/fourths) on the one hand and
a central aspect of (classical) Hamiltonian dynamics, on the other: conjugated variables
(such as position and impulse).

The second motivation originates in successful applications of the Fourier-Transform in
abstract Music Theory, first and foremost the Fourier Transform of pitch class sets and
rhythms.

To understand these observations as motivations for a quantum approach, one has to take
into account that conjugated variables form a bridge between the Hamiltonian formulation
of Classical mechanics and Quantum mechanics, where the Fourier Transformation
mediates between the position and impulse representations of a quantum wave function.
The third motivation is connected to both above mentioned ones, but it brings a further
aspect into play: the role of probability distributions in empirical studies of tonal attraction. In
guantum theory probability distributions result from he wave functions which follow an
underlying dynamics, which is governed by the Hamilton operator (Energy operator). | will
report on an approach to reconstruct the Krumhansl/Kessler pitch class profiles in this way
and discuss some consequences.

In the last part of the talk | will illustrate this approach with a concrete musical experiment,
exploring new ways for creating heterophonic processes.
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