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HARMONIC ANALYSIS ON THE QUOTIENT

SPACES OF HEISENBERG GROUPS

JAE-HYUN YANG

A certain nilpotent Lie group plays an important role in the study

of the foundations of quantum mechanics ([Wey]) and of the theory of

theta series (see [C], [I] and [Wei]). This work shows how theta series

are applied to decompose the natural unitary representation of a Heisen-

berg group.

For any positive integers g and h, we consider the Heisenberg group

Hfh) : = {[(λ, μ), κ]\λ,μβ R(h>g), ic e 2ϋ(Λ Λ ), κ + μ ιλ symmetr ic}

endowed with the following multiplication law

U μ\ κ] ο [(λ\ μ% Kf] = [(λ + λ',μ + μ% κ + κ' + λ'μ' - μ </] .

The mapping

9 [(λ, μ\ κ]

defines an embedding of Η(£Λ) into the symplectic group Sp(g + h, R).

We refer to [Ζ] for the motivation of the study of this Heisenberg group

H%'h\ Hf'h) denotes the discrete subgroup of Η%>/ι) consisting of integral

elements, and L\Hfh)\Hfh)) is the L2-space of the quotient space Hfh)\

H{£>h) with respect to the invariant measure

d*n ' ' άλΛ,8-ιάλ^άμη άμκ^_χάμΚεάκηάκη dfch_l>hdtchh.

We have the natural unitary representation ρ on L2(H(iih)\H(Rfh))

given by

, μ'\ *'])Φ([(1 μ\ *]) = φ(Μ μ), fc] ο [(λ\ μ'), ^]).
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