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MATHEMATISCHES FORSCHUNGSINSTITUT OBERWOLFACH

Tag u n g s b e r ich t 32/1987

'.

.Darstellungstheorie reduktiver Lie-Gruppen

und automorphe Darstellungen

26.7. bis 1.8.1987

Die Tagung fand unter der Leitung von Frau B. Speh {Ithaca},

Herrn G. Harder (Bann) und Herrn D.A. Vogan {Cambridge} statt.

Obwohl das Tagungsthema weit gefaßt war, bildeten sich mehrere

Schwerpunkte: In der Darstellungstheorie reduktiver Lie-Gruppen

die Untersuchung von Kohomologiefunktoren für Moduln von Lie-

Algebren sowie das Problem der L-Funktorialität von Darstel-

lungen., Im Themenbereich "Automorphe Darstellungen" spielte

die Theta-Korrespondenz für' duale reduktive Paare ebenso eine

dominierende Rolle wie'das Studium der Kohomologie arithmetischer

Gruppen.
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Vortragsauszüge

M. Duflo:

~nvariant differential operators and derived functors

Let G be a Lie group, H a closed subgroup, ~ and h

their complexi.fied Lie algebras. \ve put 5 = dirn !:!.., ß (x)

tr ad(x)I!! (x E !!), !!-Ll. = {x-Ll.(x), xE!!} C U(h). The alge- e
h -6, h

bras A:= (U(~)/U(~)~)- and A I := (U(~)/~ U(~»- act res-

pectively on Coo(G/H) and C~(G/H) determining two isomor­

phisms of . A and AI with the algebra D(G/H) of· G-invari-

ant differential operators on G/H. The resulting isomor-

phism J: A ~ AI will be described algebraically .. If M
. 0

is a ~-module we .put y(M) = H (~,M): This i6 an A-module.

The sequence of derived funetors i
y is isomorphie to

H
i (n,.). This gives . Hi (h,M)· the structure of an A-module,

of derived functors. All these questions are han~led in

a more general context which includes as a special ca~e the

. whieh ean be deseribed explicit~y in the standard comp~ex.

On the other side ane oonsiders the AI-module n(M) =

HO(~' (As~)*e M) as an A-module via J. One proves the

existenee of an isomorphism -' s-i
1T i = Y for the'sequence

•
functors of Zueke~an and Dueleux.
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David W~gner

Dualitx in the relative homology of Lie algebras

(Zuckerman's conjecture)

Let· A1J J it":J ~ be fini te dimensional Lie algebras ..

Assign to each ,()j -module M the submodule ZO'(M) of

~ -finite vectorsi this is a l1-submodule, and the functor

zO fram '<1J -modules to ~-modules is left' exact. Zuckerman

has introduced i·ts right derived functors zi with respect

to the class of ~ -spli t short exact sequences of AJ -modü­

les, and .cönjectured the duality theorem Zi(M*) ~
o rn-i * . Jl.Z (Z (M», where m = dl.m Vii V ) •. We study the Zuckerman

functors and other related functors and give a new proof

of Zuckerman's conjecture.

D.H. Colli~gwood:

Harish-Chandra modules with sparse cohomology

Let G be' a connected semisimple real ma~rix gr~up with

Iwasawa decomposition G = KAN, P = MAN a minim~l para­

bolic subgroup, i5 = l-tAN· ·the opposite parabolic and V a

fixed finite dimensional rep. of G. 'Let ;xe be the

category of Harish-Chandra modules 'with infinitesimal

character the same as V. To.compute H. (n,A) for A E~e

we introd~ce the Jacquet functor J: def -+ 0', J (M) =

(~*)* where 0' is the Verma module cate---k-finite p~finite'

gory rel. p. Hk(n,A) = Hk(n,J(A» for all irreducible

A E dfe . A spectral sequence is introduced which computes

H*(n,J(A» modulo.the determination of the E1 differen­

tials. Definition: J(A) has sparse cohomology if
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E dirn Hi(n,J(A» is minimal. Theorem: 1f (*) G has
i
real rank one and A 1.s irreducible or a principal series

then H*(n,J(A» is sparse.

This leads to an explicit a~gorithm .to compute Hk(n,A),

when A is as in the theorem. As a consequence

dim Ext* k (A 1 9 (T» is determined whenever the assump-g, , p

tions (*) are fulfilled. Conjecture: Any self-dual'

indecomposable module'in 0' has sparse cohomology.

G.J. Zuckerman: 1ntroduction to the Virasoro algebra

Let ~ be the unique one-dimensional central extension

of the Witt Lie algebra of all derivations of ~[t,t-1]

(discovered in the late 1960's by Gelfand-Fuks in mathe-

matics and 1970 by'Virasoro in physics). The most impor­

tant cohornology functor for tf. is the semi-infinite coho­

mology H:ri,-) defined on an appropriate category of

cl.. modules (category nB"n) • For Hermitian modules the

speaker pr~ved a Poincare duality'theorem (with I. Frenkel

and H. Garland) . The hermitian irreducible highest weight

modules over ~ are classified by two real parameters

L(c,h). L(c,h) is unitary if a) 1 < c, 0 < h (contin-

uous series) or b)

dependi~g on n.

C = 1 6
C n = - n (n+ 1) , h != finite set

Theorem: Let

c = 26, h = 1

L(c,h) be unitary. H~(i ,L(c,h»

and i 'E {O, 1 } • HO ()f , L ( 26 , 1 » ;:
00

° unless

H
1 (~ , L (26, 1 » ;: a:.
00
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R. Rentschler:

Pr~itive ideals in the general case and the injectivity

of the Duflo map (joint work with C. Moeglin)

Notations: G/«: a conn. lin. algebraic group'.AJ = Lie G,'

C = center of the total ring of quotients Q(U/P)

I c. ti (Ay)

U:= U(~),

a primitive ideal, ~ c Ag an ideal, P:= I n U(~);

of the prime «~algebra "U/P. Consider the (rational) adjoint

action of G on U e.,), U (~) and U/P.

Theorem: (i) 3PO c U primitive (= rational, i.e. center.

of Q(U/Po') = 0:) ideal, unique up to G-conjugation, such

that P = n YPo •
yEG

(ii) Let H be the stabilizer of Po in G. Then there

is a canonical G-equivariaQt isomorphism between C and the

function field of G/H.

"(iii) 3 Jeu (A), (-H. = Lie H) primi tive ideal, unique up

to H-conjugation, such that I: Ind1J and J n U(A> = PO.

Consequence: The (surjective) Duflo classification map

(Duflo, Acta Math. , 1982) (f,E;) -+- IAg(f i E) E Prim U(...c; >

(primitive spectrum) (f E AJ* unipotent, ~ a primitive

• ideal of. the stabilizer i/(f) of f such that x-fex) EE;

for all x in the unipotent part of 1J(f» is injective

module G~conjugation.
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w. Rossmann: Multiplicity po~ynomials

over H, h- (r-m) = (h~r)- (hm» admits a character chM.
There exists a homogeneous polynomial eM # 0 of degree

~-n on ~ = Lie H sueh that •

Cl
1

(h - Z1 ' · · · ,

Similarly every'

byacts on

ak ~ QVk .. H also.aets on R = «[Z1'~ .. 'ZN]
a.

chR(h) rr (1-h k)-1
k

M (fin. gen. ove~ R, locally semisimple

with

R,H-module

Suppose
Cl

h NZ )
N

with.character

Suppose X is an N-dim. complex manifold with H-action,

Z an H-stable n-di~ subvariety, p E Z a fixed point of

H. Introduce analytic coordinates Z1, ... ,ZN so that
.a 1 aN

p = (0, •.. ,0), h-Z = (h Z1, ... ,h ZN) and assume

cx k # OV'k. Apply the above cqnstruction with R = gr O"x,p'

= Q:[Z1' •. ';' ZN]~ M· = gr c:rZ,p to get a polynomial' e p

on ~, the "equivariant multiplicityn of. p on Z in

X. There exist equivalent analytic and geometrie defini-

tions for e. If Z is compact.and all fixed points pp

on Z . are of the above type, a localization formula can

be proven. •
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Olivier Mathieu:

Canonical classes of Schubert varieties and affine Lie

algebras

Let ~ be a Kac-Moody Lie a~gebra, W' ist Weyl group,

.(+ its Borel subalgebra, B the associated group, P =

{integral weightsl , and hi,ai,si the simple coroots,

e roots and reflections.

To each w E W one can associ.ate a Schubert variety Sw

Let '! (w):= {hi I si ~ wl, N(w):= {a I wSa ~ wand

R. (ws
a

) -= R. (w) -1 1 P
w

: = {A E P I vh E q> (w): A (h) = ol •

For each B-module. M , one constructs same sheaf aw(M)

over Sw. If dirn 1f < 00, aw(M) is the sheaf of sec­

tions of BWB x B M . Let D (M) = HO(S ,0. (M» , andw . w w

0* = derived functors of D (on the category of B-mo-
w w

dules) .

Theorem:- Sw is locally a unique factorization domain ~

# ~ '7Z h a "':; ~

aEN(w) iEf(w)

morphism.

Zl h.
1.

by the natural homo-

Theorem: S~ is Gorenstein ~ Dw is -"dualizable" ~

311 E P Va E N (w) : II (ha) = 1 .

Th"e proof uses the natural maps .pw\P ~ Pic(Sw)' , A t+ aw(A),

and _O*M ~
w

phisms.

·which are both shown to be isomor-

Application: This can be used to show smoothness or oon-

smoothnes.s of some Schubert varieties. For example: G2

has 1,2,2,1,0,0,1 smooth Schubert varieties of dimen-

sions 0,1,2,3,4,5,6 respectively. A Schubert variety of

A~l) of dimen~ion >3 is Gorenstein but not smooth.
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D. V~gan: J) -modules and Arthur's representations

Suppose X is a smooth projective a~gebraic variety over

~ , stratified nicely by finitely many loeally closed

smooth subvarieties S • A regular holo nomic J) -module
0. .

m. is said to be associated to {So.} if

Char ()7L) c. U T; X • The i~reducible J) -modules associated
0. Cl

to {S} are parametrized as ~(S ,La) with La a
. 0. Cl

O
loeal system on S , and

0.
0 •

Problem:

is

Fix S a elosed stratum. For which
0. 1

(X) c Char(1n(Sa
o

,Lo» ?

Suppose now that 'G is a cornplex connected reductive al-
..

gebraic group, Q C G parabolic, e an involutive au-

tomorphism.of G, K its fixed points, and X = G/Q •

Then all (~,K)-modu~es of finite iength are regular

holonomic and associated to the"K-orbit stratification

of X. Fi'x a closed K-orbit XO' and assume: (i) the

* * *moment map ll:·T X -+ ~ maps TX (X) onto the closure
o

ofoneorbit Oe of K on (A>J/-k>*, (ii) dimO"s

dirn X, (iii) (J 8 is contained in an even orbit of G

*on .-<1J ' and Q is the parabolic attached to this even

orbit. Then the set A of irreducible (al)x,K)-modules 11l.

such that'

an Arthur

char(ln) ~ T*X is in 1-1 correspondence with
Xc

$-packet consisti~g of representations of

(real forms of) .the dual, group of G.
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Conjecture: If 1n E A is associated to the K-orbit

X1 C X (by the Riemann~Hilbert correspondence), then

dirn X
1

= dirn Xo (mod 2).

Jeffrey Adams: L-Functoriality for Dual Pairs

4It Let (G,G') be a reductive dual pair of subgroups of

Sp (2n,:IR) with inverse images (G,G I
) in the metaplectic

group Hp (2n,::IR), ,. The .restric;:::tion of the o~cillator repre-

sentation w of Mp(2n,~) yields a bijection n ~ n l

between subsets nw(G) c n(G) and ITw(G i ) ~ IT(G) of the

sets of admissible representati~ns of G and GI. We

assume everything factors to G and GI. Langlands con-

jectured functoriality for this bijection in a sense simi-

lar to the conjecture below1 with L-packets .IT(w) ~ IT(G)

of admissible hornomorphisms . w: Wm. -T LG (and wi thout

SL2 involved). Unfortunately, counter-examples arise

when two discrete series in the same L-packet for G

correspond to a ~empered and a .non-tempered representation

of GI, which cannot be in the same L-packet.

Arthur has conjectured that to an. admissible map ~:

. L
w~ x SL 2 (er) -T G, one can attach a packet TI (~) of unitary

representations with certain properties; a set IT($) with

same of these properties is known. An Arthur packet rr~~)

may contain tempered and non-tempered representations.
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L-functoriality for Arthur"packets is conjectured and

holds in many cases: -

Conjecture: There is a homomorphism y: LG ~ LG, and a

fixed homomorphism T: SL
2

(0:) - ~ LG " such that 1T E- TI w(G),

TI E TI ($) implies 1T' E rr(~'), where $' (w,g):=

y(\lJ(w,g»-T(g)

•
J. Johnson: Base change CI:/~ of certain derived functor

modules

-Let G/JR be a redu~tive algebraic group, G the Weil-

•

\/g E G(JR)

~AS(~g) if 9 E G(E) is suffi­
Off

N is the norm map on conj~gacy

C
CO

(G (lR» 3 f *c

tr(AöoA~ Cf» (Clozel, Ann. E.N.S. li). Let A; be the

stahle cornbination of A defined by Adams-Johnson,
-<fw

Camp. Math. 86.

Theorem: Je. o(g) = +
\0' A", .

ciently regular, where

restriction Ra:/lR Ga: ' AAj an irreducible uni tary G­

module affording non-zero (~, K) cohomology. Since A~

is equivalent to A~ (where Gal (a:/lR) {1 , <')}), there
Q

exists A ö E End(~) with Aö·g = 9 -Aö

G(CI:). Let 9 ö be the locally L1
. function·represen--

A-f
ting the twisted-invariant distribution

classes.
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F. Shahidi: Plancherel measures for p-adic"groups

Let G be a quasi-split connected reductive (linear)

a~gebraic. group over a p-adic.field F of characteristic

o. Fix an endoscopic group H for G, and define te~-

pered L-packets inductively. More precisely, assume rr .

is"a tempered L-packet for H(F). Assume that give~

e f E Coo(G(F», there exists fH E Cco(H(F) ) such that
c c

f and fH have ~-matching <;>rbital integrals, where

b- is the transfer factor defined by Langlands and

Shelstad. Let

X
TI

E
TI EIl

is its character.

where for each TI E TI,

Then there exists a finite set E

tations of G(F) such that Xrr(fH)

a
o

E a:*.

of tempered represen-

E a X (f), where
oEE 0 cr H

We then prove that if the map f ~ f exists

and is injective, then TI being generic, i.e. containing

a generic representation, implies E is generic. psing

Plancherel formula and a standard conjecture on stable dis-

tributions it can be shown that Plancherel measures are the

same over L-packets, and therefore if the L-packet comes'

fram a generic L-packet of H(F), it would suffice to com-

pute the Plancherel measure for representations induced from

generic ones. Since for generic representations, the

Plancherel measure is already proved to be arithmetic, as

suggested by Langlands, this would then prove his conjecture

in a la~ge number af cases. The proof is based on certain

results of Harish-Chandra and the work of Rodier and

Moeglin-Waldspu!ger on characters of generic representatians.
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F. Bien: Adelie representations of loep g~oups

Let L be a· smooth Riemann surfaee over ~, F its

function field and ~ = ~n{~). The speaker describes a

eonstruction of representation~ for the a~gebra

of rational maps fram L to."

whieh is motivated by an idea of E. Witten: Let M = L{A O)

be the basic module (a projective representation) for

Map (S1".,) ~ [t, t -1 ] 811 in Kac-Moad'y nota tion. The

completion M of M is a f module, where 0 -+ ~ -+ 'OJ -+

a: ( (t) ) "-0; -+ 0 is a central extension. For pEr

let Pp - <l{-(t» be the eompletion of F at p, RpC Fp

the 'loeal ring. Define ~L to be the restricted direct

product of the ~ p = Fp tat 11 wi th respect to the

- "k
p

= Rp aI"9 and 9
r

to be the central extension of

gr by a: using the SUffi of the Ioeal coeycles of the

"extens ions 0 -+ a: -+ -, p -+ ""p -+ o. A representation V p

of A is ealled unramified if it has a vector vOp~p
J 0

kiIIed by kp • An adel~e representation V r = .~ (V ,v )
A P~L P P

of gI: is a restrieted tensor product of representations

A
Vp of .", P which are unramified for almost all p.

Map 0: '''lJ> injects to gE by the residue theorem. V E is e
caiied automorphic if it admits a functional fixed by

Conjeeturally, the auto-

101ap (I:.~ . Example: M
r

= 0' M ,
·PEr p

ded as a representation of ~ p.

where is regar-

morphic representations of .~t should correspond to

representations of the Galois. group of F.
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s. Osborne: Almost invariant Eisenstein series

Let G be'a reductive Lie.group, r C G a lattice satis-

fyi~g La~glands' axioms. Eisenstein series, c-functions and

so on can be treated in a choice-free way (except for a

maximal compact subgroup) by wri'ting

E (!!, ~, ~, x)

where e
i

is a G-~onjugacy class of cuspidal parabolics,
v -1

A E TI (ap)a satisfies A(xPx ) = Ad(x)~(P),

~E'fi

H E TI (ap)~ satisfies ~(P)

PEfi

. -1 - -1
Ad (y ) !!(yPy ) +

Hp(Y) , Y E r and .!.: t i
x G -+ Cl: s'atisfies ! _1(x) =

yPy
!p(xY) with !p appropriate for Eisenstein series on

r Ir " P. No choice is made of any representatives for

the r-conjugacy classes in t i " but at the cost of

introducing a parameter H. There .is no natural choi~e

for H if the.weyl group is not represented in r as

opposed to Arthur's Ta in the Adelic situation.

Steve Rallis: Hypercusp forms for G2 .

(joint work with G. Schiffmann)

The group G
2

of automorphisms of Cayley numbers has

certain double transitivity properties in its 7 dimensional

irreducible representation. This allows one to estabrish~

over.any field k ~ (l}, a correspondence between the repre-
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sentations of G
2

and those of SL 2
(= 2 fold cover of

SL
2

) that occur in the action of G
2

x SL 2 on the oscill-

ator. representation of 0(7) x SL 2 - In particular a 8-

correspondence exists·petween the Hecke algebras of G
2

and SL
2

• Such a local correspondence in reflected by a

global one. Namely in the case of the global oscillator

representation of SP7 restricted to SL 2 x 0 (7), there

is a 8 - lifting of cusp forms on SL
2

(A) to automorphic·

forms on 0 (7) (A). A cusp. representation 'IT of SL
2

((A) •
which lifts to a cusp form on, 0(5)~) (the Saito Kurokawa

space) is lifted by 8 to a hypercuspidal 6(n-)i this

means 6(n) has no regular Whittaker model. Moreover, 8(n-)

is the "shadow of an Eisenstein series" on 0 (7) ~"\), i.e.

equivalent to an Eisenstein series on 0(7) (A) for almost

all primes. We show·that a Saito Kurokawa space for G2~)

can be construeted from the saito Kurokawa spa~e on

0(5) (A) •

Stephen S. Kudla: The Siegel-Weil Formula

(joint work with S. Ral'lis)

Let V, ( , be a non-degenerate ·symmetrie inner product •
space over a number field F. Then H = O(V) and G =
Sp(n)/F form a dual reductive pair in Sp(Vn+vn ). Assurne

that m = diffipV is even and let Cl be the dimension of a

maximal F-isotropic subspace of v. For a fixed nontrivial

additive character llJ : F\8\ -+ <t 1, let Ul$ denote the smooth

oscillator representation of G (/A) x H CIA) on the
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Schwartz-Bruhat space S(V~)n). The theta int~gral

I<p.(9) : = f
H (F)\H (tA)

E W(g)Q>(h- 1x»dh
xEV (F) n .

(vel(H(F)\H(A» = 1).

converges absolutely for a = 0 er m-a > n+1

The Eisenstein series

s-s
E (g , S, Q» : = E CI.) (y g) <p. (0) Ia (yg) I 0

yEP (F)\G (F)

P standard parabolic)

(Weil) .

converges absolutely for Re(s) > Pn .

Theorem: If Q = 0 ·or m-Q> n+1 and q> E S(V~)n) is

K-finite (K C G(A) max. compact), then E(g,'S,<P) is

holomorphic at s = sO' and E(g,sO'~)

if m > n+1, k 2 if m < n+1.

For m > 2n+2 this is the classical Siegel-Weil formula

of Weil's Acta paper. For a > Q. it may be proved by using

the theory of singular modular forms.

M. Harris: Arithmetic of. automorphic forms and represen­

tations'with a-eahomology

Let S = S(G,X) = tim SK be a Shimura variety, V the

automorphic vector bundle over S associated to an irr.

repr. Ö of K
oo

with h~ghest we~ght A. Over any smooth

proj. toroidal compactification j: SK~ESK V has the
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canonical extension vcan (Mumford) and the subcanonical

extension v sub Vcan
AI • d 1 h f f~ lE' I E = 1 ea s ea 0

H (V)

resp. slowly,increasing V-valued (O,q}-forms.

are admissible G~f}-modules. Let K~d,A resp. K~i,A

denote the complexes on S of oe 00 rapidly decre-asing

Theorem 1 (H., Phom) H· (V) ~ H· (K·. A)' ii· (V ( -(0» -
S1,

ii· (K~d, A)

•
Using techniques introduced by Borei, La~gland's theory

of Eisenstein series and a theorem of Wallach one can prove:

Theorem' 2 a) The image H· (V) of H· (V(-oo» in H· (V)

is represented by automorphic forms in the discrete spec­

trum. b) For A far from the walls H· (V) is represented

by cuspidal automorphic forms.

Theorem 3 (Blasius, Clozel, H., 'Ramakrishnan). Let F

be a cuspidal Maass wave form' on GL 2 (F), F a totally

real number field, with 1
A = 4 at each archimedean place.

a) The system of Hecke-eigenvalues {a p 1 generates a

finite extension of m. ,b) For any ö E Gal(W/W}, the

collection is also the set of eigenvalues of a

form fO as above. -

Furthermore, in joint work with Kudla, the speaker has es­

tablishe~ a criterion for rationality of forms in Üi(V},

where G = GSp(2,W}, i E {1,21, A far from the walls. The

'criterion is based on restrietion to imbedded products of

modular curves.
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G. Harder: Some problems in representation theory occuring

in the Eisenstein cohomology.

For a reductive. group G/m and a rational representation

p: G ~a:. -+ GL (V) we study the .cohqmology. group

H·{S ,V) = l,im H· (SK' V) ,

Kf

where SK = G «(D)\G (A) /KwK f , Kf C G (lAf ) open compact.

If p/m is a rank-one parabolic subgroup with Levi quotient

M = P/U we want to understand the image of the restrietion

map

to the part dpS of the Borel-Serre boundary. If TIM is

a cuspidal automorphic representatiori on M contributing

to cohomology one has to intertwine the induced represen-

tation I
TI'M

forms ~ (G «(I»\G <A) )

with the space of automorphic

using Eisenstein'series. If they are

holomorphic at 5 = 0 one gets an injection I ~
lT M

~ (G(W)'G(A» and the cqntribution'of I to H· (S,V)
7T

M
is easy to understand. If the Eisenstein series has a

(simple) pole, the residue gives a map

J4 (G «(1) \ G (A) )

I ~ J ~
lT M lT M .

and one has to describe the representation

J of G (tAf) and' has to s tUdy the map
n~,f

H· (AU-' Koo ,'llT • V) -+ H· (~ ,Koo ,J
TI

• V).
M,oo , M,oo
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J.P. Labesse: Cusp cohomology for arithmetic groups .

In the notation of Harder the problem discussed in the

lecture is the descr~ption of the cuspidal part

H- (S,V) of H- (S,V). If G
oo

has discrete seriescusp
representations ~oo one can compute Euler-Poincare

characteristics using either "g~ometric index theorems"

or using the Selberg trace formula applied to a function

f oo e ffinite :'" where f oo is a pseudocoefficient or an

"Euler-Poincare function fl .(which is the stahle version of'

it) for TI oo • If Goo has no discrete series Euler-Poincare

characteristics vanish. In same cases there exist involu­

tions a preserving the whole situation and one can use

Lefschetz numbers (Speh-Rohlfs) or a twisted trace formula

(work in progress by Clozel and Delorme) to get non-vanishing

results for H- (S,V)' if V is regular enough and ifcusp
at some finite place'one can find an'a-stable supercuspidal

representation.

J. Rohlfs: Automorphic forms and Lefschetz numbers

Let G be a connected semisimple Lie group without compact

factors, K a maximal compact subgroup and S the corres­

ponding Cartan involution. Let r C G be a sufficiently

small congruence su~group with 'S(r) f. Let V be a rep­

resentation of G ~ {1,61, which is irreducible as a G

module and has a regular highest weight. Then

L(S,r,V) X«K\G/f)6)-tr(Slv) > 0,

where L(6,f,V) I:(-1)i_ tr eIHi(f,V) and X(K\G/f)6) is

the Euler~poincare-char. of the fixpoint set of 6 acting

on K\G/f.

Application: If

G = SL 2n+"1 (:R) ;

G is a complex Lie group or if

SLn (IH) , (n ~ 2 ; JH quaternions);
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and if G/f. i5 cornpact tl1en

where "n is the unique representation with

H-(l1,K,Hrr f) V) :I {ol and where m(n,f) is the multi­

plici ty of Hrr in L'2 (G/f) ..

• Floyd Williams: . An L2-Riemann Roch problem

Let G be a connected semisimple Lie group, H C G a

compact Cartan subgroup, ··r C G a discrete subgroup,

vol.{r\G) < 00, A a character of. H, -l A:= GXHA the

induced ..holomorphic line bundle on G/R,' H; = H; (f\G/R,

f\'lA) the L 2-cohomology·... By"a theorem of Moscovici,
* . 2H
2

is finite di~en5ion~l, so the L -characteristic

XH{A;f):= ~ {-1)] di~ H~ is defined.. Ta compute it
]

(at least for generic A), we use the unitary represen-

tation theory of G.

Theorem: There are an integer q(A) and 1/2-spin.

bundles Ei + f\G/K (both depending only on A) where

K ~ H is a maximal compact subgroup of G, such that

'XH(A;f) = (-1)q{A)I2~+ ), where 1
2

is the L~~index
f',A +

af the Dirac operator ~ If G/K is of rank one
r'A

then 1
2

is completely known, by the work of Barbasch

and M05covici and (independently) by W. Müller ..
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Henri Moscovici: "Infinite determinant5, Selberg Zeta

function and Eta invariants"

(joint work with Robert Stanton)

Let x2n- 1 be a compaet manifold, E a Clifford bundle

over X, D its Dirae operato~ acting on L2-sections of.

E. The family of infinite determinants with the zero

eigenvalue removed, det' O+is i5 moromorphic for
D-is '

and holomorphic for Re(s) > 0, and
D+is ninc(O)

det' 0-i5 = e where nD(O) i5 the eta

5 'e a:

1im

JR-7 s-t II:J

invariant of o.

Theorem: AS5ume that X i5 locaIIy symmetrie and E is

Iocally homogeneous. Then for Re(s) > 0

nino(O) D-is
e det' O+is

where r TI 1 (X), i(y) is the eommon Iength of the

periodic. geodesic5 in the free homotopy cla5s corresponding

to the .conjugacy class {yl, and is explicitly

given involving the geometry of the geodesie flow at

{y} • In partieuIar, n 0" {y} = 0 unless th"e Ioeal Euelidean

faetor of the fixed point set of the geodesie flow corres­

ponding to {y} is of dimension 1.

There are similar formulae for redueed eta 'invariants ,

whieh have topological 5ignificance.
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Wilfried Schmid: Uniformization of algebraic varieties

by hermitian spaces (thesis of Carlos

Simpson)

A variation of Hodge structure (VHS) of weight w E ~

over a complex manifold X consists of a flat vector

bundle V ~ X and C
OO

subbundles vp,q (p+q = w) such

that V e vp,q, vvp,q c A1 ,O(Vp - 1 ,Q+1) $ AO,1 (VP+1 ,q-1)

e A1~O(Vp,q) m AO,1 (Vp,q), and a polarization is assumed

to exist. The type of a VHS consists of wand the'Hodge

numbers hP,q = rk vp,q. A system of Hodge bundles (SHB)

E = {EP,qiK} consists of holornorphic vector bundles

EP,q ~ X and bundle maps K: EP,q ~ EP- 1 ,Q+1, with

K2 0. The Chern classes and the rank of E are those

of S EP,q, and the nations of slope, stability and poly­

stability are defined in the category of SHB analogously

to the case of vector bundles (note that stability of E

is not equivalent to stability of each EP,q).

Each VHS deterrnines in a natural way a SHB.

Theorem: If X is smooth projective over ~; the functor

{VHS} ~ {SHB} induces an equivalence {VHS} ~ {polystable

SHB with c 1 = c 2 = ~}.

This generalizes a theorem of Narasimhan-Seshadri. The

proof extends recent techniques of Donaldson and Uhlenbeck­

Yau.

VHSs of a. given type are induced by .a "period map"

t: X ~ D, where X is the universal coveri~g of X and
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D the classifying space for Hodge structures of given

type. There is a semisimple G and a compact centralizer

concludes:

This result leads to various known, as weIl as new,

U. Weselmann (Bonn)

represented by

D, and G/L has a G-invari-

4c B E H (X,<t),

(ar stahle, if G/K is irreducible)

Berichterstatter: U. Everling (Bann)

the contraction 'via the Killing form B of tW? capies

of the curvature form of the principal bundle, vanishes.

uniformization. theorems. Note that (i), (ii), (iii) are

algebraic conditions, by GAGA.

(iii) the cohomology class

associated to the adjoint action of 'Ka on p+

(ii) the SHB assaciated by (p_,f,p+) to the principal

bundle, with K .induced by Lie bracket, is polystable'

an~ complex structure. From the first theorem, Simpson

Theorem: Let X be smooth projective over ~, G/K a non­

compact hermitian space. Then X~ G/K if and only if the

following cqndjtions hold: 4It
(i) there exists a holomorphic principal K~-bundle over X

such that the holamarphic- tangent bundle of X is

L of a torus such that G/L
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