
Commun. Math Phys. 166, 337-365 (1994) Communications IΠ

Mathematical
Physics

© Springer-Verlag 1994

Dual Isomonodromic Deformations
and Moment Maps to Loop Algebras

J. Hamad*
Department of Mathematics and Statistics, Concordia University, 7141 Sherbrooke W., Mon-
treal, Canada H4B 1R6, and Centre de recherches mathematiques, Universite de Montreal, C.P.
6128-A, Montreal, Canada H3C 3J7

Received: 24 May 1993

Abstract: The Hamiltonian structure of the monodromy preserving deformation
equations of Jimbo et al [JMMS] is explained in terms of parameter dependent
pairs of moment maps from a symplectic vector space to the dual spaces of two
different loop algebras. The nonautonomous Hamiltonian systems generating the
deformations are obtained by pulling back spectral invariants on Poisson subspa-
ces consisting of elements that are rational in the loop parameter and identifying
the deformation parameters with those determining the moment maps. This
construction is shown to lead to "dual" pairs of matrix differential operators whose
monodromy is preserved under the same family of deformations. As illustrative
examples, involving discrete and continuous reductions, a higher rank generaliz-
ation of the Hamiltonian equations governing the correlation functions for an
impenetrable Bose gas is obtained, as well as dual pairs of isomonodromy repres-
entations for the equations of the Painleve transcendents Pv and PVI.

1. Monodromy Preserving Hamiltonian Systems

The following integrable Pfaffian system was studied by Jimbo, Miwa, Mori and
Sato in [JMMS]:

(1.1)

Here {JV/(αι, . . . ,απ, yι, . . . 9yr)}l = ί> > n is a set of rxr matrix functions of n + r
(real or complex) variables {α,, )>«}* = i, « > Y is the diagonal rxr matrix

a = 1, r
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