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Abstract:

According to Stone’s Theorem, unitary one-parameter groups on Hilbert spaces are
determined by their infinitesimal generators, which are, generally unbounded, selfad-
joint operators. The key feature of Lie groups G is that they are, to a large extent,
determined by their one-parameter groups which are parametrized by the Lie alge-
bra L(G). Therefore a unitary representation of G leads to a family of selfadjoint
operators parameterized by L(G), called the derived representation. We report on
recent progress on a class of representations which is defined by suitable semibound-
edness conditions for the spectra of the operators in the derived representation. Using
the momentum map from symplectic geometry, one relates these representations to
coadjoint orbits in the dual of the Lie algebra carrying rich geometric structures. In
particular, they are often complex Kahler manifolds. A surprising feature is that
many types of infinite dimensional groups show unexpected semiboundednes proper-
ties which are invisible for their finite dimensional relatives.
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