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LP MATRIX COEFFICIENTS FOR
NILPOTENT LIE GROUPS

LAWRENCE CORWIN AND CALVIN C. MOORE

ABSTRACT. We show that if G is a connected, simply
connected nilpotent Lie group, then there is a fixed number
p such that if 7 is any irreducible unitary representation of
G, then some (equivalently, a dense set of) matrix coefficients
are LP functions on G mod the kernel of 7.

1. Introduction. In this paper we undertake a study of one aspect
of the asymptotic behavior of the matrix coefficients of irreducible uni-
tary representations of Lie groups. The behavior at infinity of these
matrix coefficients often gives important information about the struc-
ture of the irreducible representations themselves and about harmonic
analysis in general. For example, detailed asymptotic estimates on the
behavior of matrix coefficients of irreducible representations of semi-
simple groups (real and p-adic) have played a central role in the work
of Harish-Chandra, Langlands, and others. (Examples of fairly recent
results for these groups are given in [1, 3] and [11].) A related exam-
ple where the asymptotics of matrix coefficients plays a key role is the
Kunze-Stein LP convolution theorem [9]. Again, square integrable rep-
resentations, or discrete series representations, which are characterized
by the asymptotic behavior of their matrix coefficients (namely square
integrability, see below) are a very important class of representations,
since they are exactly the irreducible representations that appear as
summands in the regular representation. (For a proof of this fact,
see Section 14 of [5].) These representations are also the fundamental
building blocks for all unitary representations of semi-simple groups,
and they can play a similar role in other Lie groups as well; see [10].

For more general groups, it was proved in [8] that the matrix coef-
ficients of any irreducible unitary representation 7 of a real algebraic
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