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Representations of Lie groups and homogeneous spaces of group actions
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Topics : multiplicity-freeness * Cartan decomposition
harmonic analysis

In the representation theory of Lie groups, there are
two fundamental and important objects: one is an
induced representation which means a construction of
the representation of a large group induced from that of
small group; the other is a branching problem of the
restriction of a representation of a large group to small
one. There are many literatures on the study of induced
representations, whereas there are few results on
branching problem which has been solved depending on
each representation. My concern is to give a unified
explanation of the multiplicity-freeness property,
namely, each irreducible component appears at most one
in the branching law. Such phenomenon can be found
including Fourier transformations and spherical
harmonic analysis. Recently, geometric structures have
been investigated in connection with multiplicity-free
representations.

Now, I am studying geometric structures of
homogeneous spaces of reductive type with multiplicity-
free representations from the viewpoint of group theory.
In a few years, I have found new structural theorems for
spherical homogeneous spaces which contain symmetric
spaces as a special case. For the future, I would apply
my results to harmonic analysis.
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