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Plancherel formula for monomial representations of nilpotent Lie groups

Hidenori Fujiwara
Faculty of Technology in Kyushu, Kinki University, Iizuka 820, Japan

Let H be an analytic subgroup of a connected and simply connected nilpotent Lie
group G, let 1 be a unitary character of H. Concerning the monomial representat-
ion 1 = ind{ 1 of G, we consider the Dirac measure 0, at the unit element e;

o 13 0 > 0(e) € C,
here »/}!® is the space of C™vectors for 7. Since >¢+” C C*(G), &, has a sense
and we have, >/ ® denoting the antidual space of »/}%,
5T € (72" X = {a €. ™; 1(h)a = y1(h)a, h € H}.
Now let
r=0% m(0edv(x)
be the canonical central decomposition of 1. Accordingly the generalized vector
i of 1 is decomposed : o
=1% T ak dv(n), (%)
With ak € (5y®)™ % (1 <k € m(n)). o
Taking a left Haar measure dh on H, we put, for any ¢ € CX(G),
¢?§(g) =S u ¢(gh)1(h)dh € N
Then, normalizing a left Haar measure dg on G, which defines
1(4) = [ ¢(g)t(g)dg,
and vg, u which gives the norm in >/, the space of 1, in order to satisfy dg/dh
= Vg, u, we have
$i(e) = < 1($)by, 0y >
for any ¢ € C¥(G). Hence, by (*)
¢n(e) =[ s E < l(¢)an ,a7r >dv (1),
which we call Penney’s Plancherel formula for the monomial representation .

On the other hand, there exists a field of nuclear operators U = {U(1)}xeq sat-

isfying

due) =& tr(x($)U(x))dv(x), ¢ € C2G),
which we call Bonnet’ s Plancherel formula for i. Clearly these two formulae are
related by

W)

U(r) (v) = L <, ak dak , v e W™
We try to describe these formulae in the frame of orbit method, and this time
we look for U(x), putting no assumption on the multiplity m(z) in the decomposi-

tion of ¢ into irreducible representations.
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