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Abstract: The Lie-Poisson analogues of the cotangent bundle and coadjoint orbits of
a Lie group are considered. For the natural Poisson brackets the symplectic leaves in
these manifolds are classified and the corresponding symplectic forms are described.
Thus the construction of the Kirillov symplectic form is generalized for Lie-Poisson
groups.

Introduction

The method of geometric quantization [9] provides a set of Poisson manifolds
associated to each Lie group G. The dual space ™ of the corresponding Lie algebra
& plays an important role in this theory. The space &* carries the Kirillov-Kostant
Poisson bracket which mimics the Lie commutator in . Having chosen a basis {¢*}
in ¥, we can define structure constants fgb:

[e®, "1 = feter, )

c

where [,] is the Lie commutator in . On the other hand, we can treat any element
€% of the basis as a linear function on ¥*. The Kirillov-Kostant Poisson bracket is
defined so that it resembles formula (1):

{2, = Z fobee. (2)
The Kirillov-Kostant bracket has two important properties:
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