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Die Tagung fand unter der Leitung von R. Howe (New 'Haven) und E. Kaniuth (Pader­
born) statt. hn tvlittelpunkt des Interesses standen die harmonische Analyse auf
symmetrischen Räulnen und auf halb~infachen Lie-Gruppen. Dp.s weiteren nahrn die
Darstellungstheorie lokalkompakter, insbesondere nilpotenter und exponentieller Grup­
pen einen breiten Raum ein. AußerdeIn wurden Themen wie die Topologie impual
und die Stuktur VOll Gruppen-GY--Algebrell behandelt..

Vortr~gsauszüge

E.P. VAN DEN BAN:

The most continuous part· of the Plancherel decomposition for a semisimple
symmetrie spaee

(joint work with H. Schlichtkrull)
Let G be a connected real senlisiInple Lie group with finite center (ar moregenerally a
group of Harish-Chandra's class). Moreover, let d be an involution of G and H an open
subgroup of the group G6 of fixed points. We discuss a spherical Fourier transfonn
associated with the nlost continuous part of the Planch~reldeconlposition of L2

( G / H).
Let !( be a O'-stable ma.ximal compact Sllhgrollp. Then restrietion to [(-finite func­
tions leads to the setting of C\ finite dilnellsional representation (r, V) of !( a.nd a
space COO((jj H, r) of slnooth r-spherical fuuctions on GI H, i.e. the space of slßooth
ftlIlctions f : GIII --+ V transfonniug acc.ording t.o the rule: f(kx) = T(k)!(x).
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:r. E r;, ~: E /\-. \tV(~ c1(·~filll~ Eis(~,llst.(~ill il1tf~grals in (~~(Cl/lI, T) which g(_~llera.lize Harish­
Chi\lltlra.'s lIot'1na.liz(,~tl Eis(~llst.(~iJ1 int.t~~rals für luininlal parabolic suhgrollps in the grollp

case.. In t.11t~ ('ase of a. Riel11CLUIliiLU synullpt.ric space they are ,the weil known elcnu-~llti\ry

spherical fllllc'tiolls; nornlaliz(~d hy division hy a c-fullction. In tenns of the Eisenstein
integrals wc.~ c1(~fillt~ a.sph,erical F01lrier transfonn F on aspace S( C;/11, T) of rapidly
clecrea.sing fnnct.iolls, in, C'"1CJ( C:I/I, T)( t.his space generalizes Harish-Chandra's Schwartz
space).
The first luaill n~slllt is t.ha.t. F is illject.ive on the space Cr;o(Gj fI. T) of cOlnpactly
supportecl spherical fUllct.ions iu (,'("X)( (;//1, T). However it is in general not injective Oll

S(G/ /1, T). In fact the sp.concl luaill res1.1lt is that. there exists a wave packet transfornl _
:J whic.h in\'~rts :F 1l1od1l1o t.he kernel of ,,:non-trivial invariant differential operator ..
8r E D(C;/lf): '

Since ker iJr is sl11all in a :;nitable spect.ral sense, these results allow HS to isolate the
'most cOlltiUtIOUS part' of L '2( C; j H) anel give its direct integral decollIposition inta ir­
reduci bles.

M.B. BEKI{A:

Simplicity of reduced group C*-algebras

(joint work with M. Cowling alld P. de la Harpe)
The main' result is as folIows: 'Let G be a semisimple Lie group withaut compact factars
and with a trivial centre. Let r be a Zariski dense (not necessarily closed) subgroup
of G. The~l the reduced group Ce-algebra C;(f) of r is simple (that is, it has no non­
trivial two-sidecl ideals) and the canonical trace o~ C;(r) iso unique (as a normalized
trace). This 'applies, in particular, to t~le case ,where r is a lattice in G. Indeed, by the
Borel density theorem, r is then Zariski 'rlefise in G.
A consequence of the ahove result is t.he following theorem which generalizes previous
work by R. Ho\ve a.nel .J.. R.osenberg. Let G he a semisilnple algebraic group over a field
k of characteristic O. Suppose that G has a trivial centre. Then G(k), the k-points of
G, has a simple rl'!c1uced C"-a.lgebra. wit.h il lluique trace. e
All extension of OHr tuain resnlt to re.(ll1c.~tl cro~sed-product C·-algebras is also dis­
cusscd.

T.P. BRAl'SON:

The complenlentary series, sharp inequalities alld the functional determi­
l1al1t

C()lI.plt~lnel1tary St~rjt~S rpIH'("St·llf.id.iolls hil"" itnplin 1 cl a l"('PlltiltiolJ fur heing sOlnewhCLt
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tlscless in harll10llic ana.lysis Oll hOlllOgc~IlC~tlS~paces. ßut t.lacy play Cl n'ntra.l role in re­
cent work Oll the harnlonic a.nalysis of pt-!rtnrhations of hOlllogelleous spa(~s to l.lHunpy
Ina.llifolds'. ()n tlte spherc,~s sm, .iutertwinors for cOlllplellleütary series representatiolis
of SOo(nl. + 1, 1), allel iut.ertwillors at the entlpoints of the cOlnplement~yserics, ap­
pear naturally in sharp Soholev anti l\.1oser-Trudinger inequalities.."These inequaliti~,
in turn, turn out to be perfec:tly (ahnost niiraculously) adapted Lo estimatit:tg.the func­
tional deternlinant of an elliptie differential opera.tor with niee conformal properties,
anee we interpret our fUllctions as confornlal nletri~. In fact for m even, the deter~i-

. nants in question a.re definit.e (positive or negative) linear combi~lationsof the quantities
asserted positive hy sharp inequalities. Equality holds in these inequalities ·if and o~ly

if the conformal Inetric, represented by the given function, is related to the 'standa~d

metrie on sm by a confonnal diffeolnorphisnl (the standard action of O( m + 1, 1)). :

B.N. CURREY:

Concrete Plancherel formula for a class of completely solvable homog~neo~s
spaces

Given a finite multiplicity monoluial representation T of a completely solvable Lie grou}>
G, which is induced from a closed connected subgroup H, the orbit method allowsan
irreducible decomposition of T over the space ~J.. / H. The usual way of rnCÜ\ing this
conctete and constructing an intertwip.ing operator is the Penney-.~ujiw~a rhethod.
However, for non-nilpotent groups, construction of the required distributions is prob­
lematic. In the case ·where T is induced from a 'Levi' component, we overcome. these
problems and give an explicit, natural construction of the intertwining operator "for
an irredueible dec~mposition of T over a smooth eross-section for. (generie orbits in)
~J. / H. In a certain sense this decomposition is 'smooth' (smooth vectors are mapped
to smooth sections by the intertwining operator) and this formula. decompefses the
T-invariant differential operators. In the process weshow that in this situation the
nilradica1 of G is two-step. .

e A. DERIGHETTI:

p-pseudomeasures and closed subgroups

(joint work with .1. Delaporte) ;r',

Let PMp ( C) be the space of a11 p-pseudolneasures on a locally compact group G. We
show the existence of a conditional expectation from PMp(G) onto PMp(H) where H
is a closed normal subgroup of G. As an application we give a new proof of the fact
that H is a set of f)-synthesis in (;; we also gel an inequality involving the operator
norm of bounded 1l1easures on (;. Moreove.r, in analogy with a theorem of Reiter, we
ohtain a result cOllcerning the c1ose<l ideals of the Figa-Talam~nca-Herz algebra of G.
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.J. FARAIlT:

Pseudo...Herluitian sYlnmetrie spaeesof ~ube .type

Irn is au 0P('~ll COllvex coue in Rn, t.llt~ Harcly space H2(To) ofthe tube Tn = Rn+in ~ en

is we.lIlllldp.rst.oocl. \Vhell n is not. COllvex Gindikin has defined a Hardy spaee by using
jj coholnology. fu order to sturly fUl'ther these spaces one considers a special dass of
cones. A.(11011 llccessarily cOllvex) (~ollnected open cone n 'in Rn is said to be symrnetric _

if .' ­
(SI) There exist.s a. c.Ollllectecl grotlp L ~ GL(u,R) whieh acts transitivelyon n (0 is
honiogeneol ts ). .

Fix e in 0 alld'let A =. {Y·E L; Let = e}.
(S2) (L, .04) is a synunetric pair associated to an illvolutive autonlorphism (J" of L
(0 = L/A is a. syulIlletric spiu::e).
(53) There exists on Rn a. nOll-clegenerat.e symmetrie bilinear form b such that,· for all
!J E L, b(gn, y) = h(n, t7{y)-ly) (sel11isitnplicity eandition).
The symmetrie cones are in Olle to one correspondenee with the selnisilnple real Jordan
algebras. If n is a sYIßluetric coue, the t.ube To is equipped with a pseudo-Hermitian
metric. Thell Tö is apseudo-Hernlitian symmetrie space if and only if 0 is eonvex.
If not, USillg a eonfonnal conlpactification of Cn

, it is possible, by adding points at
infinity to the tube Tn, to obtain a pseuclo-Hernlitian symmetrie space.

A. FIGA-TALAMANCA:

Anisotropie diffusio~on the boundary of a homogeneous tree

\Ve' deal with the probleIn of defining allel cornputing a. diffusion process on a compaet
ultraloetric s·pace. Every c.olnpact. nlt.ralnetl'ic space is .naturally the boundary of a
t.ree. The tree i~·constrt1ct.p.<l t.a.kiug t.he ha.lls B(:c:,r) = {y: d(:c,y) ~ r} as vertices
allel joining together two halls if OIlP. is a tnaxilnal ba.ll cOlltained in the other. If the •
t.ree is hOlllogeneoüs, that isif tohe 1l1ltuher of (·~clges to whieh a vertex belangs is always
t.he same one may try t.o defiue t.lll~ "diffusion pron~ss sta.rting with a simple anisotropie
raudom walk on t.he t.l'ce. A "t.illle4 scaling 1

proc.edl1r~ allows to define a continuous
pron~ss on the hOlludary.
Howpvp.r, an p-xplicit. rOlllptlt.ill.ioll uf t Ite kr.l"lIt"1 of the. process is possihlp. only \Viten the
raudoln willk alul t.llt~ it..,",snc.iat.C'c1 proniss.•1I'(' isot.ropie:. In t.llis c.ast~ illl c;ornputatiolls
IH"C()IlH~ silllpl(~ IH~C"aI1S(~ ()l1t~ (";tll IISC· I.lu· .c;rotlp or iS()IIH~t.ric"s or tl)(~ SPilC:(~ iLllel t.lae assu­

.. iat.t"d sph~ri('al fllllc:t.iolls t.u c1i"~CHlidizC" t Iu" proc·pss.

·1
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M. FLENsTED-JENSEN:

Multipliers for semisitnple synlmetric spaces

(joint work witlt E. van den Ban anti H. Sdllic:htkrllIl)
Let G/ H he a sel11isilßpie synunetric space, I( a .nlaxilua.l COl1lpact subgroup of G.
C;o(J\; GI11) is the space of J(·fillite C:O·fUIlCtioIis, 9 the' Lie algebra of G and D(G/H)
the invariant differential operators. ,A Illuitiplier is a linear operator M.: C~(/(; GI H) o.
which is 9, J{ and D(GIH) e(luivariant and cOlltillUOUS on ea~h Sl1b.space·C~(G/H)Jj.
p E !(- . .
Let 9 = ~ +q = t +p asusual. Let b C q be a Cartan subspace such that b = bn r+ bn p.

Let br = b n p + i(b n t) be the real fornl of bc containing the root vectors and IV the
Weyt group.
PW(bT)w is the Paley·Wiener space, i.e. Hf-invariant entire (on b~) rapidly decreasing
functions of exponential type, PW-(br)W is the slowly increasing . . .. ..'
Let rr E (J. 1f' is spherical (w.r.t. H) if Vw = (1-lff )-oo.H :F {O}. v E V1f'\;"cal~ed
spherical of type ..\ if (appropriately defined) ."

7r(D)v = x.\(D)v, D E D(GIH), ..\ E (b~r·

Theorem. Let t/J E PW-(br)w. There exists a unique multiplier Mv" such that :for any
7r E a- ,v E V", spherical of type A, we have

1r(Mwf)v = t/J(..\)7r(f)v, f E C,;,(!(; GIH).

Mt/J extends to C-OO([(; GIH). Ir t/J E PW(br)W, then Af1/! maps G.;OO(/(; GIH) into

C~(K;G/H).

This theorem generalizes results by Arthur and Delorme. The proof is extremely simple
using partial holomorphic extension of C~(!(;G/ H) to COO( Hd;Gd / /(d) and conv6lu·
tion by a Kd.spherical distribution with [(d-spherical Fourier transform t/J. .
In a paper to appear van den B~ and Schlichtkrull giv~.a conjecture for the Fourier
transform of C:O(G/ H)P given an intrinsie characterization of the image PWo(G/ H, Jl)
and PWö(G/H, Jl). If their conjecture i~ true then PWo and PWö are invariant under
the multipliers Mt/!. We prove also this last fact, in 'favour' of the conjectu~e.

H. FUJIWARA:

Intertwining operators rar unitary representations of exponential groups

(joint work with D. Arnal allel J. Luclwig)
Let G = exp 9 be an exponential grOtlp with Lie algebra g. For a linear form f E g-,

we denote by J( j, g) the set of real polarizations at f sa.tisfying Pukanszky's condition.
If oue takes lwo such polarizations 111,1)2 E 1(/, g), then the corresponding induced
representations 7rj = incl~, Xi (j = 1,2), where Hj = exp I)j, .x/(exp X) = eiJ(X) (X E
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flj) iLrc~ C·q .. i\'ClIt~I1" itT(·t1ncihlt~ nlli1.ary n~pn~scl1tCLtioI1S of C;. Tlwll, oHr probtenl is how

to cOllst.l'ud. an c·xplicit. iJlt.c~rtwillillg 0pc~l'ator frolll 1rt 1.0 1r ...h or eqllivalent.ly a. PPlIlley's
. 1/1. . .

distribllt.ioll. h~lollgjng t.o (1-l;;-..o )~I'l'\Ju1l2·'r, wit.h~H"r; = 6.11,/ ßr;.

We have i\ fortn"al c"':al1clirlatc~: ..

If G is ~ilpot.el1t, this integral cOllverges for all <P E 'He:;, which is nothing hut the A
Schwart.z fllnetions, alld T"''ltll turns out t.o he. areal intertwinillg operator (G. Lion). ..
We givc a Iuealling to t.his fortnal operat·or T111~1 in the following two cases; (1) ~l + fJ2
is a subalgebra of g, (2) hl 01' ~:l is a polarization of M. Vergne. In these cases, TI)21}J

gives us areal int.ert.winirlg operatol>
For the general c~e, we show t.hat eT'T(fll,t1o,h2)T"1IJooTt,ol)t eioes not depend on the choice
of ~o E 1(1, g), which is assumed t.o be oue of M. Vergne. Here T(lJb ~o, 1)2) denotes
the Maslov index, anel T"1I)o, Ttlol)J a.r~ illtertwining operators, supposed to be suitably
nonnaJize<l, cOllstrucled as above. So we change a. standpoillt and try to write down
this real intert\vining isoluet.ry Tt)11)1' Our resnlt is: there exists a positive H2 -invariallt
linear form v such that

(T"2f)tq»)(e) = 1 c/J(h) XJ(h) ßH~~~(h) tlv(h} (e: unit element of G)
JH2 /H J nH2

far 4> E 'H~ with,small sttpport Inod~llo·H.

.1. HILGERT:

Hol~morphicextensions of highest weight representations I

Let G he a Lie group such t.hat its. Lie. iLJgdtra 9 hcu; a. cOlnpactly embedded Cartan
subalgebra t. Furt.her leI. t I>e I.he 1I11iqlll'Iy ,\et.ermiupd maximal compactly embedded e
sllbalgebra of 9 containiug 1. ThcIl th~ sPt. of roals ~ = ~(ge, te) splits up iuto COlll-

pact roots (llk) iLllel nOll-colupar.t. root.s (~1.)' Associated to the pair (t, t) is a \~eyl

grollp ~Vf' A posit.ive SYSt.Clll ß + is called t-a<lapted if ~; is J.Vr-invariant. Given such ,
i\ syst~tn one <:an c.ollsiclt-r IlIlil.;s.ry laigJu-~st wp.ight repre.se.ntations, i.e. representations
1r : Cr' -+ U(1i) sudt t.hat. 'Hf\' (I\~-filljt(~ \'("ct.Ol's) js gp.ueratecl by a. primitive vector Uu

((1~ • nIJ = {O} for 'all n E ~+). Tlw IIlilin n"s.tlt. presenl(~d here is t.he r.haracterizatioll
ur t.hese l"f~pn~sp.I1t.at.ioIls hy t.llC-~ c'xistc~l1n" 01" holoillorphic c~xt(~IlSiOIlS t.O cOlnplex sC~lni-

grotlps (:ont.aiIlill~ (~.
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"A... HULANICKI:

General boundaries ror !V A groups alld theFatou theorenl

Let N be a. uilpotellt Lie grotlp an«! A an Aheliall group whic:h acts on lV diagonally.
Let L ~e a secon<1 order suhellipt.ic opera.tor Oll S = N A ~hich is left-illvariallt a.nti.
has 110 constant term. A bOtluclary for the pair (L. NA) is a. qu<.>tient space lV/No,
where No is a subgroup of N invariant uucler the action of A such that the functions
F(s) = f f(s . x) llv(x) are L-hannollic for a suitable probability lueasure v Oll lV/No
and lim F(:5" . x) = f(x(~J), whell ~ = (:ü) is the aiffusioll process generated by L on

(-00 .

S. for almost all t.rajectories ~.

Theorem (E. Danlek allel A. Hula.nicki): Ir oS tenels tO.the bounrlary JV/lVo in an appro-
priate manller~ t.hen for every fUllction f E LP(N/No}, 1 < I' ~ 00, F(s) ~ f(q(s)) for
a.lmost all points q(s) E N/No, where lJ is the natural map q : S --+ IVA/.NoA = !V/N.?

P.E.T. J0RGENSEN:

Asymptotics far the heat equation on a stratified nilpotent Lie group'
~. ..:- _~t

(joint work with C. Batty, O. Bratteli and D. R.obinson) . ',-'
Consider the heat equation (H + -9i)u = <p, u = cp for t = 0, u defined on R x G, wi~h
H a second order generalized elliptic operator on G. Define 5(e,? = u as a seInigro~p
on L2(G). Forrna.1ly St = e- tH , and the kernel form may be written as'.a Haar nieasuce
integral: StCP(x) = Je ](t(x, y)<p(y) dy. " -
Let 9 be the Lie algebra, 9 = E~ g(k), [g(k), g(l)] C g(k.+l) is assumed, and a scaling
group on G is defined by xCk) ~ T k x(k), xCk) E g(k), T E R+. When passed to G .we get
x --+ TZ E Aut(G). '
Estimates for I<e(x, y) are known in terms of the metric

dH (x, y) = sup {1/J(x) - t/J(y) It/J E er:(G), < t/J, H tb > ~ I}

but when t --+ 00 this estimate becomes inefficient. Instead we show that the formula
for c(e- 1x), applied to an operator H which is assumed r-periodic for a fixed lattice
r in G, yields a system ](:(x,y) with a. e --+ 0 limit K,(x,y) such that the generator
Jj for Set.p(X) = Ja Kt(x,y)cp(y)rly is represented by a second order element in Uc(g)
tbe enveloping algebra of right-invariant partial differential operators on G. Then we

show tbat the t -+ 00 asynlptotics is governed by this new metric dii where $t, = e- tH .

T. I(AWAZOE:

LI estimate for Riesz transform and Hardy spaces on real rank 1 semisimple
Lie groups

Let G be a rea.l rank one'selnisilnple Lie group a:lld I< a maxi.mal,compact subgroup

7
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of (:. Ilildial IIlaxiltlilJ oppral.ors fur suit.ahle dilat.iolls, th~ hp.at CLllel Poissoü 1I1iLxiruai

operat.ors, Illid 1.lu l B.iesz t.l"il.lIsf0l"111. which act on A~-hiillvariallt. fuud,ions on (,\ siLtisfy

the L"-uortll illt~qtlalit.ies·forJI > 1 anti i\ weak type LI est.iluate. Throllgh thc Fourier
t.heori(~s Oll R alltl r; we sllilll dllplica.t.p. the I-liLrdy space fll(R) t.o Cl. sllhspac.:e JI:(G)
(s ~ 0) or 14 1((,') all~l show t.hat t.lu:se operators iLre. hOllnded fron1 l/:(G) t.o LI«(j).

A. MARKFOHT:

On the conjugation representationof a locally cOlnpact group

Let G be.· a. locally C:01l1PiLCt gronp. Then t.he conjugation representat.ion of G in L2
( G)

is defiued hy
- 'c(r.)f(y) = f,G(~c)1/2f(x-lyx)

for f E .L2(C;) alld :r., y' E C;, whe.i·r Dc ·dellotes .the IllOdulal' functioll of G. Then iG
is trivial Oll t.he cellt.~r Z«(:) of C; aud defines a faithful representatioll of G/Z(G). So
far the cOlljugation rP1H'eSp.ut.atioll is lunch less ullderstood than the left regular repre­
sentation '\G of C;. \Ve are investigat.ing the support of the cOlljugatioll represeutation,

that is the s~t of 311 irreduc.ible reprt~sentations of Gwhich are weakly contained in 'YG·
For G a 2-step nilpoteIlt grout> without Hon-trivial compact elements it turns out that

SUPP"YG coincides wit.h cor(C), the set of all irreducible representations of Gwhich

cannot be Hausdorff ~epil.rated frOll1 the trivial representation of G.
Let G be a. silnply cOllllecteclllilpotellt Lie group of maximal nilpotency class (dim(G)­
1). Using Kirillov's theory it ca.n he shown that SUPPIG = (G/Z(G)f' .
Ir G is a seluidirect prodnct of R7It wit.h R"'& it is possible to give a sufficient condition
for SUPP,G = (G/Z(Cnf' to hold. This couditioll is fulfilled if 'm = 1 and in various
other cases.
Finally, the support of t.lIe conjllgat.ion representation for low-dimensional simply con­

nected solvable Lie grollp8 is stuclied. It turns out that SUPP,G = (G/Z(G))- holds
for all except. one such groups of "dimension ~ 5. .

V.F. MOLCHANOV:

Harmonie analysis and quantization on. para-Hermitian sym~etric spaces

L(~t. C;/ H be a. para.-He.nnit.iall SYlllluet.ric. spilce. OUf goal is to give a constructioll for
G/!l whic:h illows us t.o COllst.rllCt. far ( :/11 iL variant 01' Bef(~zin qlliLntization.
Asslune t.hat C: is silllplt~ alJd (;I!I is an orhit. AdG· Z;. in 9 = Lie G. The tangent space
q ur (;1 II at Zu is dc~colnpos(~d int.n t.11t~ c1in~ct. Slllll q = q+ +q- where q:J: a.re I/-invariant

;LI)t~liCLI1 sHhillJ;~hr;l~ or g. Tlu! pilir (q+. q-) is fL .Iord.Lll pair. Let. l' h~ the genus of this

pair. Tl1t~ grollps p± = I1 ('Xl' q± «11"1' ItJaxilll«d p.Lt'iLholic sllb,~rollps of r;. T~le hOlJ10ge­
IU'OIlS spacps S± = (,'1 p;r. i~rc' cornp;u·f. ;tr.,1 flilrcoruorplaic t.n oS' = I\)!{ n J{ where A~ is

CL IlJa"illlal COIlIl'ild. slllt.~r()llp uf (:. Tlwn o a.n· t~1111)t~clclill~S: q+ Y. q- t....+ (,'IIJ c..-. S x S
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where the iluagcs iLre ()p.~n a.lul d~ns~. .
For ..\ E C, let W.\ b~ the c:hal'ar:tcr or p± tlefil1~(1 by w.\(h exp .\) = I t1et(Adh)q+I-.\/p·
Let T.~ = it1tI~i: W±.\. rrht!r~ a.re. operators E.\ intertwilling T.~ with T=,,~p. Let
tP(s, t) = q)1(S), $, t E 5, het.he kernel of E_.\_p.' This functio~ plays the' role of Cl.

supereomplete systclu in the S~Il~e of Berezin. For an operator .-l acting on funetions
on S we defille a. sYlnbol A(s, t) aS folIows: ~4(s,'l) = ÄrPl(S)/4J(.s, t)., The multipliea­
tion of operators gives rise to a olultiplieation of symbols. The corresponding integral
contains a kerneI called a Bp.rezin kernel. The transform on 5 x S (01' on G/H) with
this kernel is called the Berezin trilllsform. Tbe symbols form an associative algebra
depending on a. parameter h = -1/).. ('the Plallck canstaut'). Since it commutes with
translations on G/ H, the Berezin trallsform is expressed in tenns of Laplace opera.­
tors ~1l ... , ß,. on G/ H (,. = rank G/ H). Ir we know this expression we can wri te
its asymptotics wheo h -+ Q. Froln that we can get information on when the co'r­
respondenee principle is true. All this is closely connected with the problem:"of the
decomposition of the tensor product rt' ® r; ioto irreducible representations:·f;,
We succeeded in the realization of this program for GIH of rank one: G =.SL(n, ~),
H = GL(n - 1,R).

I(.-H. NEEB:

Holomorphic extensions of highest weight representations. 11

We eonsider the following three problems concerning general highest weight.. repre­
sentations: their elassification, the characterization and a degree formula for~ squ~re
integrable representations, and a .geometrie character formula. .
Tbe classification is obtaiiied by decomposing the representation as a tensor product of
an extended metaplectic representation and a representation of'a reductive gro,!p. The
characterization of the square integrable representations generalizes Harish-Ch~dr~'s
condition for the holomorphic discrete series, and his degree formula c~n also be e~­

tended to general groups. The geometrie _character Cormula expresses the holomorphic
character of the representation by Fourier-transforms of appropriate coadjoint orbits.
The main tool is a generalization of the Duistermaat-Heckman formula which is due
to E. Prato and S. Wu.

N.V. PEDERSEN:

Quantization and matrix coefficients of nilpotent Lie groups

Let G be a connected and simply cOllnected nilpotent Lie group with Lie algebra g,

and let 7r be a strongly continuolls, llnitary, irreducible representation of G on H.
Realizing 1r naturallyon 11. = L2 (Rd

/
2

) we clenote uy B("H)oO the bounded operator~ on
11 given by Schwartz kerneis I{ E S(Rd

). FOT A E 8("H)oo we define the function f:
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hy j;'( ... ) = 'r1'(11"( ... )/\),.~ E G', illItI set. R(G, 7i")'XI f.o I)(~ t.h(~ :·a~t or iLll such fUllctiolls f;',
A E /3(1t).XI' \Vt! call H«(/, 1T')00 t.lU! Sillooth 111at.1'ix coetric:iellt.s of 1T'. OUt:"! lniLin point
of the t.alk is t.hat. iLIl an;dog'w of t.hl"! Schur ort.hogollality rela.tions valid [ar cOlnpact
grotlps (:i\.ll he p1'ovccl also fot' llilpot.~nt. grotlps: Aft.er fixing a .Jorclan·Hölder se(}lIence
o = Du C 01 C ... C 9".-1 C Om = 9 in 9 and eleluellts .\j E 9i \ 9i-1 we call define
the set" t: of jUII1P illdicp.s fot' 1r by t: == {I :5 j :5 ml tltr(xi) (j (17r(U((Oi-dc))}. \Vriting

. e == {il < ... < j,,} ancl set.t.ing g~ =R"\'il t:B •.• ffi RXi~ we then have

1.
. , (? )1/2

.. f;'(exp ~\) f~(exp .1[) d)[ = IP-1r( )1 Tr(AB)

. ..' • 9 e
for all A, B E B(?i)f"JC)' Hp.re!J --+ P,,(!J) is a conlputabJe polynolniaJ on g*, and Pe is
invariant on t.he orhit 0 = C; . !J (Utsociated with 1r.
Appliea.tions t.o t.lle deternli.nation of R(G, rr)oo by a system of differential equations

are Inen,tioned. .

R.C. PENNEY:

The Hua-Johllsoll-Korallyi operators on a bounded homogeneous domain
in en

We discuss the probleJn of finding a. syst.em of operators on a bounded homogeneous
domain in cn which defille the eoncept of harnlonicity. We propose the following system
of operators: Let )( be a I{ählel'ian nlanifold. Let äa be the operator defined in Ioeal

coordinates by
'j'l

tJiJf= L iJii)Zj f ,[Zi 18) ,[Zj .

. Let i be th~ RieJnann~an connectioll. for the Bergmann Inetric. We define tbe Hua­
.Johnson-I<oranyi opera.t.or by

where Zi is a local orthononnal [r(une for T(l.U)(.\,). \rVe .say that f is Hua harmonie if

H.lK(f) = O. Dur main result is thaI. Hila harmouie fuuctions have boundary values e
Oll' the Shilov houlldary and t.hat tltey art'"! uuiC[llely deternlined by their boundary val·
nes. These re.snlts ge.t)f~ralizp. results of. Hila aud Johllson-((orallyi for semi-sinlple tube

.loluains.

D. PO(;lJNTI,E:

Kirillov picture far di:ul1ond groups

\V(~ prc~s~lIt. iL rotlt.rihut.iOlt to t.lw (still 1111:-iCOul.'tl) prohlen] of descrihiug the topology

lO

                                   
                                                                                                       ©



on the prinlitive ideal span~ Priv Ch
({;) of a.n arbitrary siluply connectetl solvable Lie

grollp G. It look (I.linos! :IOY(~iLrs SillCf~ the birth of the falnous Kirillov orbit method,
llutil J. Lntlwig could show that for ~xponeutia.1 groups the I\irillov luap (rorn the
coadjoint orhit space 9-Ir; int.o Priv C-'(G) (= G in t.his case) is a. honleomorphisnl.
Pukallszky ha.."i givell a paratnetrizat.ioll of Priv C·(G) for general silnply connected
solvable Lie grotlps G. This pariuuetrization yields a bijective map, the Pukanszky­
Kirillov-map, frolll the qua."iiorbit space g- /G into some quotient of Priv C·(G). R.e­
cently, J. Ludwig has proved that this map is open for so-called diatnond groups. These
groups are splitting extensions Rn 0( IV of the Heisenberg group lV, where Rn acts on
the Lie a.lgebra. n of N by center-fixing semisimple automorphisms with spectrum in
the unit circle. Examples show t.hat the Pukanszky-Kirillov-map is discontinuous, in
general. Nevertheless a modification of the Pukanszky parametrization is available for
general dia.mond groups, such that one gets a. destription of the fuH topological space
Priv C·(G) as the spa:ce of quasiorbits for a. certain transformation group. ._

T. PRZEBINDA:

The oscillator character Cormula

(joint work with A. Paszkiewicz and N. Copernicus)
Let G, G' be an irreducible dua.l pair of type- I in the stable range with G the\smaller
member. Let V, (,); V', (,)' be the defining modules for G, G', respectively. Let
e denote the character of the oscillator representation W of the metaplecÜ'~-·grO!lP
sp ;2 G, G. Let XCi) = exp(21rit), t E R; and let Xz(w)' = X( < z(~), w », z E sp,

w E W = Hom(V', V). Denote by C(x) = (x + 1)(x - 1)-1 the Cayley transform. Let
1(' be a genuine irreducible unitary representation of G, and let 1(" be the irr~ducible
unitary representation of G obtained from 7r via Howe's correspondence. Supp,ose the
form ( ,)' is split, dirn V' ~ (dirn V + 2)2, and the restriction of 1(' to the (preimage of)
the Zariski identity component of identity is reducible.
Then there is a non-empty Zariski open subset G" ~ G' such, that the. value of the
character 8 1f, on a.ny test function t E C~(G') is given by

8 ..,(t) = ~ ( '- t(ü')E>(ii')xc(g')+C(g)(w) 8(09) 81f (ii) do9' dtÜ do9,Ja JC\Wmu Ja"

where WIIlAX S; W is the canonical dense open subset, dtiJ is the measure: obtained
by fibration of the Lebesgue nleasure on W, and each single integral is absolutely
convergent.
Recall the mOInent maps

T: W -+ g., T(W}{=} = < ':(lU),W >, w E W, z E 9"

T': W -+ (g'f,

11
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\l I.'

Tlw a.hOVt· charad.t'1" fol'l 11 11 I". t.o.~totllt'1" \Vit.1a 1l0ss11liuln'S Pi(:a.rel-Lt~fsdlt~t.1. ~,heory illlply
t.hat ~VF(1r') = r'T-I(~V/~(1i)).

ßy n~writ.iIlA C1l:) in t.he coorclillat....s of t.he Cayley transfonn oue ohtail1s an algoritlllll

for (:onsf,rnctiug irt't~dtlcihle lI11it.ary repre.se.ntat.iow; of clCL'-'sic:al gronps, whose charac­
ters have F()llri(~r t.rallsfonll sltpportt.~d on single nilpotent coadjoint orbits.

G. R.ATCI.IFF:

The mOluent" ntapfor a 111ultiplicity free action

(joint woi'k wit.h C. n"nsoll, .I . .If,..killS ilnel R.. Lipsman) e
Asemidireet. proclllc,t Ci = l\'.1>( iV or a cOlllpact antonlorphism group I{ of a llilpotent
gronp N givt>s a Gelfalld pair ((;, AP) if L I (G/ / !() is an abelian cOllvolution algebra.
"Vhen N = V >4R is t.he Heiselll.)t~rg group, then !( iso a subgrollp of the unit.ary group
U(V). In t;his case, (G,.f{) js Cl.' Gelfand pair if and only if the action of !( ·on the
polynonlials C[V] is 111ultiplicityfree.
Materiated by the orhit Inethod for descrihillg t.he representations of G, we conjecture
that tiie action oi J{ on C[V] is lllUlt.iplicity free if and only if, for each eE g* (the dual
of the Lie algebra of Ci), the int,crsect,ionof the coadjoint orbit Oe through ewith tJ.,

the annihilator of the Lie algebra of !(, is a single I(-orbit. .
Define the Inonlent I11ap T : V --+ 1'''' by T(v)A = w(v, Av) where w is the symplectic
form on V. Then .,- : 1[t-] --+ e[v.]/{ Inaps the Ad- I(-invariant polynomials on t'" to
the (real) !(-invariant. polYllolnials on V.
TIlf~or~nl 1. !\ on C(V] is nntltiplicity free if anel only if C[V.V< is a finitely-generated
hnage( T-)-tDodule.
2. The above conelition hohls if and ollly if T is finite-to-one on !(-orbits.
This t.heorem thell says that [( on C(V] is tnultiplicity free if and only if (I( I>( Hv) is
a Gelfand pair if anel onl)' jf f is finite-t.o-one on I(·orbits if and only if Oe n t.l is a
finit.e union of !{-orbits for evp.ry ~ E g-.

vV.T. ROSSMANN:

Picard-LeCschetz theory andcharacters oC semisimple Lie groups _

Let GR be a. semisilllpip. real Lip. gron}), connecteel anel wit.h finite center. Let 7r be an
irreclucible, aellnissible rc~pn"sel1ta.t.ion Qf r:., e its ptill-back to the Lie algebra 9R by

exp, anel e its FOllrier t.rausfonll. In· f,r.eil~ papt!l' 'The Ioeal structllre of characters"

Bclrl~a.'\ch anel Vo.a;an (I ~)~Il) provpd t.ha.t t.llf~n:o is an iL."iYlnpt.otic expansion of the fonn

(:) =L L Do ./.;
(1 I..~_~\.,

wluorp 0 rl1I1S OVf·'r du'" llilpo1.(·Il1. (,·.~()r1)it,s ill io. ililel D~.,./.; js ltollloJ;cncous of clp.~ree

k sllpport.(~d Oll O. Tllt~Y d..filw ..\.~'«-») to ·IU' 1.lat~ IInioll of tltt" supports ur these Do./.;'s

I:!
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•

anti conjf"cltlre t.hat AS(e) = w h.(S), th~ wav~-frollt set of e at O. I have a praof of

this c.onjecttlr~ basc~d Oll Picarcl- Lt~rschetz t.heory for the coatljoint q~otiellt g- .!.. ~V \ IJ­

of the cOll1plexifif'.ation 11 or Da. The proof is ba..~ed Oll the fact that e can be expressed
as an integral, e = I (r, Au) nver Cl eyde r Oll the fihre q-I ('\0) llver the infinitesimal
character ~v . A(I E ~V \ ,.- of 7f'. These integrals I(r, A) are holonl0rphic in A on an of
f)- and adnlit a Taylor expansion at A = 0 of t.he forn1

l(r, A) =L L PO,k( r, A)/lO.
o k2:'o

where JlO is the invariant Illeasure on 0, anel po.k(r, A) a differential operator along 0,
a homogeneous polynoluia} of clegree k in '\, which transforms nnder W by Springer's
representation attached to O. This leads to a proof of the conjecture. . ~:".

S. SAHI:

Small unitary representations .:-.

The talk describes a. procedure, based on .Jordan algebras, to give an explicit construc-
tion of eertain 'small' unitary representations of a reductiv~ group. G. .
The explicit description enables one to compute tensor products of two sueh .represen­
tations. One finds that there is asymmetrie spaee G' / ]('. whose representatio~~.theory

controls the decomposition of the tensor product. -" ..
This gives rise to a 'functional' correspondence between the representations of....G' and
G, which extends Howe's theory of dual reductive pairs.

G. SCHLICHTING:

Minimal primal and Glimm ideal spaces of group C·-algebras

(joint work with E. Kaniuth and K.F. Taylor)
An ideall of a C·-a.lgebra A is a called primal if whenever finitely many ideals J1, ••• , J"
of A are given with trivial ~ntersection then l :> Ji for some 1 $ i $ n. The sp'ace !Dl of
minimal primal ideals of A is intiInately related to the space of primitive ideals PrimA
of A hut more suitable with respect to topology. rhe space ~ of Glimm ideals of A is
related to the conlplete regularisation of PrimA and relevant for representing A as a
ring of continuous sections. We explicitly cletermine!Dt and " for same classes of group
C·-algebras C-(G) including a.ll discrete amenable groups and certain semi-direct prod­
ucts like genera.lisp.d motion grollps and grollps of the form Rn,.,R with hyperholic ~ctjon.

1:)
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n...l. STANTON:

COholllo1ogy of Hag manifolds cOlllputed by principal ~eries representations

(joint w61'k wit.h L. Ca."li!LfI)
Let (; hta, a. lillt'~ill', cOIlIlPct.ed, n~al s~lllisilllple Lie grollI' allel P = L{J a parabolit~ suL­
grotl(J. We ddille CL finite cOlllplex, par;unet.l'izeel hy an ordered graph 6 with vertices
corrcsponc:ling t.n I·Vt = {71J E l'Vr;lwui; 2 ~t}, anel oreIer presrribed uy Cl. refinenlent
of I,he Bruhat. onh~r. The di(f~rellt.iaJ is obtailled frolll a. nlodificatioll of the oue in­
trodllceeI by ßt~rnst.e.jll-C:t~lfa.ud-Gdfandallel illcorporates, in Cl way, the real form G.
Then \ve .prove .

Theol'Plll n*(6, tl; c) ~ ll-(C;I P; cl.
The proof 1)t~gil1s with Cl cOlllplex of prillcipal series obtaineeI frOlll Zuckerman 's functor
applied to theßGG/Lepowsky re~olution. Using the Beilinson-Bernsteill correspon­
dence one obt.aills a. cOlllplex of sheaves at.tached to !(e orbits in Ge I B, B a Borel
subgroup~ A carefnlanalysis of. t.lle differential is possible because of Bernstein's sheaf­
theoretic fOrIllUlatioll of ZuckenIlall 's fUllctor.
Ir P is.a Ininilual parabolic, .f~lIIitn these techniques allow us to compute H-(GIPrnin ; Z)
by nIeallS of H*(G t d; Z). In this sense; the representation theol'y of G detects torsion
in thecoholliology of GIP.

•

M. TADle:

On characters of irreducible l:lnitary representations of GL(n)

We present an explicit. fonnula which re(hlCeS cllaracters of irreducible ullitary rep­
resentations of GL(TL) over a non-archiluediau loeal field F in t.ernlS of characters of
irreducible square integrable represelltat.ions. Our approach tlses the character identi­
ties conling from the ends of complelnent.ary series. In this \vay we are a.ble to avoid
cOlnpletely related llluitiplicit.ies of gcneralized principal series. Using the similarity
of ends of complelnentary series of rlL(n, C), we can use Zuekerman's formula for the
character of the trivial represent.at.ioll in .t.ernls of standard characters to get the for-
Inula for' characters in t.he p-aclic (.a~e for a set of irreducible unita.ry representations. •
Usillg Gelfaucl-Kazhdan derivat..ivt~s, WP. get tltc formula i~ the gp.neral case.

I~.F. 'TAYLOli:

Square integrable representations

I..t~t: 11 l)t~ CL dost·d s1tb,t;roup ur (:1.( 11. R) allel fUl'ln 1.1lt~ st~lni-tlire"("t. produr.t. (; = Rn)Q 1/.
:\SSIl.tJt~ Hlilt. t Iw lIilt.ural Ctc"1.ioll 01' 11 oll R"";' is Sild, t.hell. t.llt~rt" .~xjst.s .111 opeu, fre(~

II-orhit. {/. 1..( .•: 'Hf, = {.'I ~ 1.'':(R''): S1tppC;j) <; I;} aud dt~liJ1t' ilrt'lu·t"scmtatioll {lfI of (;

1,1
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Oll 11;, I>y, for !J E Hf, an.1 (;L, h) E (;.

fll,(;E,h.)y(tt) = h"(II)-1/1y(h- I (!!.. - :f)), for all!L E RU.

where lieh) =1 dt~t.ltl, for It E /1. Thpll PU is an irreelucihle square-illtpgral>le repre­
sentatioll of G. iLllel we pre;ellt. an elelllellt.ary proof or theDuflo-Moore ()l'thogonality
relations which lnakes the fOl"ln of t.h~ forntal dillu~nsion operator very explicit for Pu,
A discrete vp.rsion of the reprodllciug fOrlnula. is developed to give a fra.nte for 11.;, whose
elements are all translations, of a single (lehnissihle 9 in Hf" nuder the a.ction of Pu·

A. VALETTE:

Group eohomology, ends and harmonie funetions

(joint work with M.E".B. Bekka) , :-~~"

For an infinite fillitely generated group r, we study the meaning of the vanishi.hg of the
fir~t cohomology group HI(f, Ar) of r taki~)g value in its leftregular representat~on

Ar·
We first show that H 1Cf, cr) illjects iuto HI (f, Ar ).;:; the dimension of H I (r, Cf) is
-1 plus. the number of encls· of f; a.s a cOllsequence, if H,l (f, .Ar) = 0, then. r is ~ot

amenable with just one end (the cOllverse is false, as surface groups indicatel·.
Let X be auy Cayley graph of r., If r is not amenable~ we show that'Hl(f, Ar) i~
isomorphie to. HD(X)/r;, where HD(X) is the spaee of harmonie functions with: fi­
nite Dirichlet SUfi on X;' the latter space is itself isomorphie to the space of passive
electric currents on the set E of eclges of .l[, i.e. the space B l EL2(f) of harmQnic
l-cochains which a.re exact (this is exactly the first L2-cohomology of f, according to
Cheeger-Gromov). Here is a sampie of corollaries of these iso~orphisms (proofs appeal
to results of Pascbke, Soardi, Thomassen): ':-:.~

(1) (Gromov, Soardi-Woess) Ir r has infinitely many ends, then HD(X) = C.>'·-·
(2) If r has property (T), tben HD(X) = c.
(3) The property HI(r, Är) =0 is inva.riant under quasi-isometry.
(4) Let r = r l x f 2 , with f l non-amenable, f 2 infinite, then Hi(r, Ar) = O.
(5) Either HI(r,.Ar} =0 or HI(r, Ar) is infinite-dimensional.

V.S. VARADARAJAN:

On the transverse symbol of a distrib"ution and applications to 'harmonie
analysis

(joint work with J.A.C. Kolk)
Let .\ be a smooth Inanifold '\lul 0 C .\ a. c.losed snbmanifolet Let J\4(rJ be' the r-th
gra.ded part of tohe tra.nsverse jet IHIIHlle Oll O. If E is a~ Frechet space, then,to any
E-distribution Oll X Suppol"tecl by 0 a.llel of transversal order ~ r everywhere on 0,

I r.:'.)
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W(~ Cilll fL"i:-i()Cii1.tt~ a.1l l\1(r)' (.) Ij'-dist.riIHltion livil1g on 0, dt~ll()t.t~d by tT(r)( T). Thi:-i is t.lIe
t.rilll~Vt~rS(~ s.vlllhol or ;r. It. is Illliejlu·ly det.t"'rnlillp<! hy T allel its loc;Ll Spt'cificat.ioll. The
Illilp rr ...... (1'l,-)( '1') is injt,e:t.ivp Illodl1lo E-dist.rihl1tiollS snpport.ecl I,y 0 of t.rall:-iversal
oreIer ::5 1" - l. If;/, is iuvari".IIt. Illltlt~r a. Lit" grolllJ H of c.liffeolllOrphi:-i111S of .\ l~avillg

o iuvariallt., (1'(r)( 1') is (1.lso IJ -invaria.ut.
The corrf~spotlCl(~I1Ce 7' ...... (1'(1') (= lT(r)(T)) can he llsed to give a briefer treatlnent
of the irn~<lllcil>ilit.yof IJarabolical1y iucluced represelltat,iollS of cOllnected semisimple
Lie grOll(>S wit.1a tillit.e c.:ellt.e~., t.hall t.lle t.re.atInent of Bruhat (lnillilJlal parabolic) allel
Harish-Cltalltlra (a.IlY parabolic). [t can also be llse.d to give a transparent proof oe the
funclaluentaJ vauislaillg theor~lll of Harish-Chaudra in his theory of \\lhittaker fUllctions~
Oll seulisilllple Lit~ grollps a.n<! t.heir spect.ral analysis.. •

H. YAMASIlITA:

Differential operators of gradient-type and representations of semisimple
.Lie groups

Let G be a cou"llPct.e:d seln'i~illlpie Lie grOll}> with finite center, and 1\' be a maxirnal
compact stlbgron}) oe G. The cOlllplexified Lie algebras of G anel I{ are denoted by 9
and t, respectively. \Ve asslllue the Harish-C.handra. rank condition rank(G) = rank(]()

I describe the a.ssoriat.p.d variet.ies and Gelfand-Kirillov ditnensions of discrete series
(g, J()-modules, by a11 elel11entary allel direet tnethod using the gradient-type differen­
tial operator D., : rOO(G XJ( lt:,) ~ rOO(C; Xl\" V;\-). Here! V, is the lowest ]{-type of
the discrete series in C}llestion. The descript.iotls are as folIows:
T)H~oreln 1: If HA is t.he (9, !\')-ll1oclule of t.he discrete series with Harish-Chandra pa­
ralneter A = A+ Pr. - fln, it.s a.-,sociated variety V(HA ) ~ 9 coincides with the nilpotent
cone Ad(I()p_. He.re, p_ = Ll1EA; gß is the SUlll of root spaces g(1 of 9 correspondillg "­
to t.he nOll-COlnpac.t root.s f"J such t.hiLt (A, {j) < O.
TheoretTI 2: (i) Thpre exist.s a uniq1te llilpot.p.ut. [(c-orbit Op_ in p such that V(HA ) =
Op_. Here I\c ~ Int.( g) is t,lle allalytic. sllhgrollp of Int(g) with Lie algebra P.
(ii) The orbit. OD can hp. specified explicit.ly for (; = SlJ(IJ,IJ) allel SlJ(n,R). This allows
uso to give explicit fonll11lae f~)l" tlt.e Gdfand- Kiril10v ditnellsiolls of cliscn~te series. •
SOHle relat.ed l"f~sult.s ar~ 'aIS<;> presellt~d.: .

ßt~richterst.atte~: AHIlPt.t.e !\'Iarkfort.
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