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1. Introduction. Let G be a locally com-
pact Lie group and 7 a continuous representation
of G on a Hilbert space #. Let #. denote the
space of C”-vectors in #, endowed with a natu-
ral Sobolev-type topology, and #_, the dual of
#., endowed with the strong topology. We denote
the corresponding representation on #_, by the
same letter . Let S be a subset of G and ds a
measure on S. A vector ¢ € #__ is said to be
S-strongly admissible for 7 if there exists a
positive constant ¢g, such that

W [, 29> s = coul 1T

forall f € ¥,
where <- ">:;e and | * ||y€ denote the inner product
and the norm of # respectively. We easily see
that ¢ € #_,, is S-strongly admissible for m if
and only if, as a functional on #,

@  f= c;,;fs<f, () ) 4 7(s) dpds

forall f€ # ...
We call {f, m(s)¢> the wavelet transform of f
associated to (G, &, S, ¢) in the sense that, by
specializing (G, m, S, ¢), the above formula
yields a group theoretical interpretation of va-
rious well-known wavelet transforms. For exam-
ple, we first let S= G, ds = dg, a Haar mea-
sure of G, and (7, #) a square-integrable repre-
sentation of G, that is, m is an irreducible

unitary representation satisfying O<f| {9,
G

(@ ¢> °dg < o for all ¢, ¢ in #. Then 7 is a
discrete series of G and every ¢ E X is a
G-strongly admissible vector for 7 (see [3]). The
Gabor transform and the Grossmann-Morlet
transform correspond to the Weyl-Heisenberg
group and the one-dimensional affine group re-
spectively (cf. [7, §3]). Next let H be a closed
subgroup of G and 7 a discrete series of G/H.
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Then there exists an H-invariant distribution
vector ¢ € #__, for which (2) holds by replacing
S and ds with G/H and a G-invariant measure
on G/H respectively (cf. [12]). We can treat this
case in our scheme, because the integral over
G/H can be regarded as the one over S =
0,(G/H) where 0,: G/H— G is a flat section
of the fiber bundle G— G/H.

These considerations are based on the exist-
ence of the discrete series of G or G/H, so it
seems to be difficult to unfold the same process
in the case that G has no such representations.
One approach to treat the case is to find a non
flat Borel section ¢ : G/H— G. In the case of
the Poincaré group and the affine Weyl-
Heisenberg group, Ali, Antoine, and Gazeau [1]
and Kalisa and Torrésani [10] respectively find a
non square-integrable reprepentation (7, #), a
¢ in #, and a non {flat section o such that (2)
holds for 7, ¢, and S = ¢(G/H). In this paper
we shall investigate a transform associated to a
principal series representation of noncompact
semisimple Lie groups and we obtain a gener-
alization of the Grossmann-Morlet transform and
the Carderon identity. A transform associated to
the analytic continuation of the holomorphic dis-
crete series and its limit will be treated in the
forthcoming paper [9].

2. Principal series representations. Let G
be a noncompact connected semisimple Lie group
with finite center and g = f + a, + n, an Iwasa-
wa decomposition of the Lie algebra g of G.
According to the process in [4, §6], we shall de-
fine a standard parabolic subalgebra p = m + a
+ n. Let 22 be the set of roots of (g, a,) positive
for n, and 22, the subset of 2 consisting of sim-
ple roots. For each FC 2, we set a = ap =
{HE€ a,; a(H) =0 for all « € F} and n = n,
= Zaez\):,,- g, Where g, is the root space corres-
ponding to a. Then the parabolic subalgebra p of
g is given by p =m + a + n where Z,(a) = m



