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MATHEMATISCHES FORSCHUNGSINSTITUT O"BERWOLFACH

Tag u n g s b e r· ich t 28/1990

ModulfuDktlonen In mehreren Variablen

1. bis 7.7.1990

The ~onference was organize~ by H. Klingen (Freiburg) and W.L. Baily jr ..

(Chicago). 35 lectures were given; they covered a broad range of quest ions

abeut automorphic forms on the symmetrie domains of algebraic groups (ar

on the groups themselve~l: Particular interest foeussed on the theory of Ei­

senstein series, on automorphic L-funetions and on jacobi forms.

Vertragsauszüge

j. ANTONIADIS:

Modular {arms tor ro(N) with rational periods

Using the Eichler-Shimura-isomorphism one can define rational structures

S:k (r0 (N») on the space S2k (r0 (N») cf eil iptic cusp forms of weight. 2k w ith

respect to r 0 (N) . These rational structures were investigated by Kohnen and

Zagier in the case N. = 1 in 1984. Now the rational structures are explicitly

described for arbitrary level N. The two main resul ts are:

(1) Given e = :t:l , the Q-vector space S~k (r0 (N») is invariant under all Hecke

operators TU), (R,N) .= 1, and contains a basis of s2k(ro(N»).

(2) The periods cf arbitrary .kernet funetions can explieitty be determined by

Bernoulli polynomials and generalized Dedekind sums.

W.L. BAllY jr.:

Exceptional modular farms

One considers a real form of E
7

constructed as fellows: Let C eR be the

                                   
                                                                                                       ©



-

2 -

Cayley division algebra with involution x ~ x and J = J~ . the exceptional

Jordan algebra of 3 x 3 hermitian matdees over C. Finally one considers a

veetor spaee W of dimension 56 over R with a homogeneous quartie form

f{w) and skew symmetrie bilinear form {.} I the group G = GR of invariants

of these operates on a 27 -dimensional tube domain T· = {X+iY E Ja: I Y > o} .
As a lattice on C we take Coxeter' s integral Cayley numbers 0 and extend

this to a lattice A in W in a natural way. Then f = GA is a maximal discrete

arithmetie group in GR and is unicuspidal. Its Eisenstein series have rational

Fourier coefficients with each series having coefficients with bounded denomie

nators. Let A{f) be the graded algebra of modular forms for [ and A{[)z:

the graded ring of those having all Fourier coefficients in Z:. There exists a

finitely generated subring R of Q such that A(rl
R

is finitely generated as a

graded algebra over R. It is conjectured that one ean take R = z: . It is an open

question whether there is a moduli problem associated with (T.[).
\

R. BERNDT:

On the spectral decomposition of L 2{rJ \GJ) for the lacobi group

GJ = SL 2 (R) 0< H(R)

For GJ = SL
2

(R) ~ H(R) :1 [J = SL
2

CZ) ~ 1L 2 the decomposition of the right regu­

lar representation of GJ on

is very similar to that of the SL
2
(Rl-theory. if one aeeepts adegeneration of

the cusp ioo of the modular group SL
2

{Z) into several cusps under the influ­

ence of the Heisenberg graup H (R): For the diserete part there is a" duality

theorem connecting multiplicities with dimensions of spaces of Jacobi cuse,

forms [Berndt-Böcherer. Takasel. For the continuous part there is a Plancherel

Theorem. As main tools for its praof zeta- and theta-transforms are introduced

and general Eisenstein series for the Jaeobi group are discussed. A functional

equation can be dedueed from arecent result of Arakawa for certain non-holo­

morphic Jacobi Eisenstein series.

S. BÖCHERER:

(Non)-vanishing of theta-liftings

One considers those Siegel modular forms of level 1 I which are linear combi­

nations of theta se ries for positive definite even unimodular quadratic farms.
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as images of certain automorph·ie forms on the orthogonal group under the

theta-lifting. The result is a description of the kerne I of that theta-lifting.

in terms of properties of automorphic L-funetions.

D. BUMP:

Symmetrie cube L-functions on GL 2

[Report on joint work in progress with O. Ginzburg and J. Hoffsteinl Let e
be the cubic theta function on the three-fold metaplectic cover of GL(3l.

Let Ee(gtsl be the Eisenstein series on the three-fold cover of GSp(6) =

{g I t gJ g = const. J} and induced from E> on the Siegel parabolic. We 'ehoose

J = (_~ ~) t H = (1 -1 1) .
Then the metaplectic cover splits over GL(2) embedded in the metaplectic

group äS p (6) via g ~ (8gg ) . Oue to this splitting the Rankin Selberg integral

f f Ee( (I ~ ~. )(8 g ) .~) 8(g) 'f(trX)dX dY dg
. 1 g

(ZAxGL2(F»\GL2(A) (A/F)7 .

is weil defined and represents L(s.cIl tsym 3).

U. CHRISTIAN:

On "prime "umber theorems" {or hyperbolic classes and the range cf conver­

gence for the logarithmic derivative of a Selberg zeta-{unction (ar elliptic

modular groups

Let O(q) be the principal congruenee sU'bgroup of level q ~ 3 in the elliptic
±modular group. Jt o (qtx) stands far the number of primitive hyperbolic classes

{Po} in O(q) satisfying N(Po) :' x and trace Po ) 2 resp. trace Po < -2 . where

N(Pl denotes the norm of the hyperbolie element P. It is shown that

± 1 ( 3/4 -1/2)Jt o (qtx) = 2" li x + C3 x (log x) as x ~QO

holds t where li denotes the integral logarithm. Moreover it is shown that the

Oirichlet series

~ log N(P)fp} (sgn trace Pl N{Pl 172 _ N(Pl -1/2 N{Pl-
s

converges conditionally for Re(s) ) t . where the sum over the hyperbolic .

classes {P} in O(q) is arranged with increasing norms.
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H. COHN:

Numerical evidence for a Weber-Hecke class Held theory

Numerical calculations for Hilbert modular functions seem to indicate that the

basic ring class field theory, which Weber developed for quadratic forms over

Q, might hold for quadratic extensions K only under very limited circum­

stances, namely when the quadratic forms are fundamental or when they are

equivalent to their conjugates.

J. ELSTRODT:

A lower bound for the positive eigenvalues cf the Laplacian for congruence

groups

[Report on joint work with F. Grunewald and J. Mennicke, which will appear in

lnvent. math.l Let Albe the smallest positive eigenvalue of the operator - ~

acting on its domain in L 2(t\lH k +2) (k ~ 0), where.· r is a cofinite group of ori­

entation preserving motions cf (k+2)-dimensional hyperbolic space. For any neg­

ative definite quadratic form q : E --+ Q acting on a k-dimensional Q-vector

spa.ce E the Vahlen group SVk (Q.q) acts on .Ii k+2 and the notion of a con­

gr~ence subgroup cf SVk(Q.q) is defined. The first result is that At ~ (2k+1)/4

holds for each congruence subgroup r of SVk (Q.q) and k ~ 1. The cases

k = 0 ,1 are due to Sei berg and Sarnak. The proof is based on the consideration

of the inner product of certain Poincare' series. Here a certain Dirichlet series

" I 1- 25
Z{~,v.s) = ~ S(l!,V;Y) Y

y*O

comes up, where S(ll,v;y) is a generalized Kloosterman sumo A non-trivial

estimation of S(ll,v;y) yields the second main result that Z(~,v;s) converges

absolutely for Re(s) ) k+~ , whenever k ~ 1 and ll. v * 0 .

P. FEIT:

Fourier expansions fcr some Eisenstein series on Sln{ß)

Let F be a number field. A a central F-division algebra. n, mEIN. G =

SL n+ m (a) , and P = {(~ :) E G, 0 of size n x m } . One considers Eisenstein

series of the form

•

E(z,s;r) L Y{yz)-s.
yEPnr\r

where z E G /K for K a maximal compact subgroup. s E <C , r c G(F) a con­
<:x>

gruence subgroup and Y a function analogous to det(Im(Z» on Siegel half- .
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space. The series has meromorphie extension. and the objeetive is to loeate

its poles and eomment on their residues.

Therefore the adelic Eisenstein series E·(x.s;4J.h) are defined on x E G(A) .

s E ce, b an ideal of' Fand lIJ a Hecke eharaeter defined mod(h). Eaeh sueh

adelie series eorrepsonds to aseries E(z,s;lJJ.b) with z E Gc:o/K and the series

of type (.) are finite sums of these Eisenstein series. The Fourier expansion

of the adelic Eisenstein series can be described explicitly. The Fourier coeffi­

cients turn out to be products of L-functions and r-factors. Precise informa­

tion on poles is now evident.

B. VAN GEEMEN:

L-functions of some Siegel modular 3-folds

In joint work with N. Nygaard a conjecture of Langlands is verified. which

give~· the relation between. cusp forms of weight 3 on Sp4 (Z) , which are .ei­

genvector's of the Hecke operators, and the Galois representation on H~t of

Siegel modular 3-folds. One constructs an explicit projective model. defined

over Q. of a Siegel modular 3-fold X and determines the L-series of the

Galois rep·resentation on .H~t(X) . In fact it is shown that it is ~qual to Pf'

where f E'S 4 (r0 (8» is the only newform. On the other hand. the corresponding

Siegel modular form F is the 5aito-Kur.okawa lift of f. This exactly agrees

with Langlands I conjecture.

V.A. GRITSENKO:

Jacobi farms and Euler products

LetG = 50(2,n+2) and P the .parabolic subgroup of G, which preserves the

two-dimensional hyperbolic space. We know that it is possible to construct the

factorization of polynomials over the local Hecke algebra of the group G in

the ·Hecke algebra corresponding to P (parabolic extension of H(G». Hecke

operators from H(P) act on the space of Jacobi formst which are holomorphic

functions in zl ..... zn E ([ and t in the upper half-plane. The lifting from the

space of Jacobi forms of index 1 to the space of 50(2.n+2) modular forms is

constructed. As a corollary of the factorization of the standard Hecke polyno­

mial for the SQ-group in the paraholic extension we get the theorem that the

Jacobi convolution in the sense of Kohnen-Skoruppa of a modular form with a

non-zero first Fourier Jacohi coefficient has an Euler product and can be con-
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tinued analytically to the whole cOmplex pi ane. This gives us the analytic con­

tinuation of the standard L-function for modular forms with respect to the spe­

cial orthogonal group SO(2,n+2). Moreover it is proved that the lifting from

Jacobi forms to SO-modular farms cammutes with the action of Hecke operators.

Y. HIRONAKA:

Eisenstein series and representatians af Heeke algebras

This is areport on joint work with F. Sato. Let (6 be a reductlve alget>rai_

group defined over Q and X = 6/1H , where IH is the invariant subgraup of G:i

under an involution defined over Q. Let G resp. X be the eempletion of G =

tE{Q) resp. X = X (Q) with respect to {r
N

= {g E 6{Z) I g :: 1 (mod N)} I NEIN}.

linder a suitable assumption, which is given explicitly, one defines Eisenstein

series on SeX) = {f: X-+ <C I locally constant and compactly supported}. The

Hecke algebra H{Ci) acts on SeX) by convolution, and far each congruence

sub g r 0 uprof es (Z) , t he Hec ke al geb raH (G ,r) ae t s 0 n S (r\ X) ~ S(r\X) =

{f E SeX) I [-invariant}. The A(G) (resp. ~(G,r» -structure cf SeX) (resp.

S{r\X» is studied using Eisenstein series.

A suffieient condition is stated that Eisenstein se ries have an uEu ler productu.

In that ease things are reduced to the local ease. Finally s,ymmetric spa.ees ob­

tained from GL{n) are studied explicitly.

M. KAREL:

Eisenstein series on tube domains

One can eonstruet Eisenstein series, and describe their most basic arithmetica~

properties, far arithmetic groups of congruenee type acting on a hermitian sym.

metrie space X of rational tube type. We restriet attention to X assQciated

with an almest Q-simple algebraic group G and suppose that G is simply

connected. For some totally real field k then G = Rk/Q{G ' ) . Fix an open com­

pact subgroup. K of G(A f) . Then for each cusp c of r = G{Q) n KG(R) and

far each finite order Hecke character tIJ on Gm (keA) , with prescribed behavior

at all archimedean places v, one defines a pair of Eisenstein series iEctIJ(z)

differing only in sign. The main results are:

(1) All the Fourier coefficients a(X) cf EctIJ(z) are cyclotomic numbers.

(2) For a E Aut(Qab) the Fourier series with a().)o as coefficients converges

to an Eisenstein series EO defined with resp'ect to an arithmetic graup ra .
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The modular form E O can be described explictly as the Eisenstein series at­

tached to a certain cusp ca and to the character lJIo.

H. KLINGEN:

Some relationship between Siegel modular forms and Jacobi forms

Let H n be Siegel's upper half-space and r n the modular group of degree n.

Jacobi forms ~ are automorphic farms on H n x <c" . They may be considered

as weIl as automarphic forms on H n +
t

with respect to the parabolic ~ubg.roup

C n +
1

t consisting on all m E r n+1 • whose last row is the last unit veetor. and

with respeet to the standard factors of automorphy. One has to assign to the

Jaeobi form ~ the function «%>·{z) = ~·(ZltZ2) e2Jtitz4 . where t is the index of

~ and z is decomposed inte z = (~~ ~~) of type (n.U.

It is shown how to reformulate metrization theory far Siegel modular farms

cf degree n+1 in order to get the main results on this subject far Faurier-Ja­

cobi expansions of degree n. In particular. Siegel modular farms in many

variables ca"n be constructed from Jacobi farms in fewer variables by Poincare'

series. On the ether hand. ker~el functions for Jacobi forms can be derived

frem kernel functions for Siegel modular forms as Fourier-Jaeobi coefficients.

w. KOHNEN:

Special guadratic forms and special cycles on Siegel modular varieties'

Let Ln be the lattice of even integral symmetrie matrices' of size 2n and put

Ln (t) := {M E Ln I J[M] = t J} t tEll. . T he n r n = SP2n (1l.) 0 peTates 0 n Ln (t ) b y
(M,y) ~M[yl . Multiplication by J maps lnU) bijectively ente a set" of inte­

gral. matriees Mo such that Mo 2 = -2 E I J[M'o] = 2J and JM o is ·even. This bi­

jectien is compatible with the actions of r n , where r
n

aets on the latteT set

by conjugation. One can show:

Ci) lnU) * lZJ • iff n is even or n is add and -R = 0,1 (mod 4) .

(iO For i * 0 the class number aLnU)/r n is finite.

(iii) The signature. of the quadratic form attaehed to M equals (2v.2n-2vl far

same 0 :s:: v :s:: n in the ease R > 0 resp. (n,n) in the case R < 0 .

(iv) One can define a set C n . M in a natural way, which is isomorphie to the

symmetrie domain of U(v,n-v;CC) for 2 > 0 resp. of GLn(R) for R < 0 .

(v) If R ) 0 let r n.M be the stabilizer of M ~n r n . Then the closure cf the

natural image of r n.M \C n . M in rn \H n with respeet to the Satake- Baily­

Berel eompactification is a projective subvariety ef dimension v{n-v).
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H. KOSEKI:

Euler Poincare' functions combined with diserete series

One considers a connected semi-simple simply connected Q-group G' and

its quasi-split inner Q-form G. Fix an inner twisting ~: G' ~G/Q. Assume

that G' (R) is compact and that there exists a finite place p of Q such that
- - 0 -1 1

Gal<Q/Q) 3 0 ~ ~ (~) vanishes in H (Qv;G ad ) .for v * p t co . We take the

following two functions as test funetions of our traee formulae:

t' = 0'v f ~ : G' (A) --+ C. f = ;;v f v : G (A) --+ C •

f' (resp. f ) ={_UQp-rank. Euler-Poineare' function of G' (Q ) (resp. G(Qp)'p p p

f' = (deg p)-1 X • f = a K-finite matrix coefficient of Jt. where p is
co P co

irreducible unitary representation of GI (R) and Jt is a discrete series of

G(R) with matching orbital integrals;

for v * p • <X> • then f~ = f v .

We get Hecke operators T'(f') aeting on L2(G ' (Q)\G'(,A» and T(f) aeting on

L~ (G(Q) \G(A» . It has been conjectured that trace T'(f') = trace T(f) holds~ It

Is shown that trace TI(fl) equals the sum of the elliptic terms for trace T(f) .

Moreover the conjecture is proved for GI = SU(3;K/Q) and G = SUU.2;I</Q) .

J. KRAMER:

Hecke actions and special cycles for odd orthogonal groups

This is areport on joint work with B. Gross and D. Prasad in trying to gen­

eralize Gross l results on heights and special values of L-series to higher di­

"mensions. l~t V be a (2n+1) dimensional positive definite quadratic space over

a totally real number field F. G the group of s~militudes of V and X the

Shimura variety associated to G. On the n-th Chow group CH"(X) we descr~

a naive height pairing (,) and a Hecke action by means of Eichler ' s Anza.

matrices B(m). which is conjecturally compatible with the Heeke action on

the corresponding set of theta series on the metaplectic cover of SP n . To an

imaginary quadratic extension KIF; which splits V, we then associate a set

of special cycle classes in CH"(X). on which a certain class group Pic 0 of

K acts.-We give a sufficient criterion for this action to be free and transitive.

1fthis criterion is satisfied. one considers a particul ar linear functional X A •

A E Pie 0 . This construction leads to a distinguished modular form on G. For

n > 1 a relationship to special values of L-series as in the case n = 1 , F = Q

i5 conjectured.
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A. KRIEG:

-Theta correspondenee for Eisenstein series

This is areport on joint work with A. Deitmar: A theta eorrepondenee is de­

rived for the elasses of non-analytie Eisenstein series of Klingen type on the

Siegel half-spaee and on the symmetrie spaee O(n.n)/O(n) x O(n) in the real­

izatio~ of the half-space {W.E Mat(n;R) I W+W t is positive definite} . There­

fore a lifting teehnique of invariant differential operators via Weyl group in­

variants is used in order to obtain modified theta series. which are of rapid de­

cay. The Petersson inner produet of the Siegel-Eisenstein series with the modi­

fied theta se ries on one hai f-spaee converges and gives (up to an elementary

faetor) the Eisenstein series of Klingen type on the other half-spaee. Finally a

Kronecker limit formula is derived for the Eisenstein series of degree n = 3 .

N.V. KUZNETSOV:

On the eighth power moment of the Riemann zeta-function

It is shown that
T-Jo 1C(~ + i t) 18 d t « T (I 0 g T) ß as T -4 00

holds for some ß > 22 . The main idea of the proof is to consider the Riemann

zeta function as an entire object. not as apart of aseries. The proof is based

on the unusual funetional equation for fhe fourth degree forms of the Heeke

series. whieh is assoeiated with Maass wave farms of weight O.

J. MENNICKE:

Diserete subgroups of SL,<tL)

[This talk was announeed but not given due to time restrietions.l In order to

eonstruet, discrete subgroups of SL
2

(C) one knows number theoretical me­

thods and geometrie methods. In joint work with H. Helling and A. Kim we

were -able to extend the geometrie metho~s. The latter were so far mostly re­

strieted to groups generated by refleetions. New groups were· eonstrueted.

which in general are non-arithmetic but have a eonnection with number theory.

An example: let F(2.2n) = (x
t
•...• x 2n ; x iX i+ 1

= x i+ 2
Ci mod 2n» . If n ~ 4 then

f(2.2n) is the monodromy group of a semi-regular tesselation of Ui 3
• A funda­

mental domain is a polyhedron, which is bound~d by regular triangles. which are

isometrie. to each other. In the case n = 5 the regular icosahedron appears. Up
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to finitely many exceptions these groups are non-arithmetic and not commen­

surable with reflection groups. They are subgroups of the unit groups of orders

in quaternion algebras with infinite index in the full group of units With reduced

norm 1.

A. MURASE:

Whittaker functions on the symplectic groups of Fourier-Jacobi type

A new variant of Whittaker functions and its application to the theory of ~ut_

morphic L-functions are introduced. Let G :> GI be algebraic grau ps aver ".,

which are semi-direct products of semi-simple and nilpatent gro~ps. For twa

"cusp" forms F on G and f on GI , we construct a kind of Whittaker function

W F f(g) = J
G

, \ • f(xlg) f(x l
) dx l

.
· Q GA

We cons.ider the two cases G = Sp GI ::: GJ (Jacobi group) ,as well as G =n+1 · n
O(m+t) • GI = O(m) . In the first case it is shown that WF,f decomposes into

an infinIte product of loeal faetors. In both cases certain zeta integrals of

WF,f have Euler produets and can be expressed as Rankin-Selberg integrals.

S. NAGAOKA:

Fourier co'efficients of Eisenstein series (or the Hermitian modular group of

degree 2

Let K be an imaginary quadratic number field of prime diseriminant and 0 its

ring of integers. We consider a kind of Eisenstein series for, a certain Jacobi

modular group r J • namely

~ (Im lls/2 L L (cl+dl- k ICl+dl- s e 2n i (uü(al+bl+uz+üw -czwl/(cl+dl~
Ig:~J~2 uEo

where 't,Z,W,S E cI: • Im 't ) 0 . The Fourier coefficients of this Eisenstein series

are calculated explicitly. Moreover the functional equation is derived. Then

the relation between these Fourier eoefficients and those of the Siegel-Eisen­

stein se(ies for. the Hermitian modu lar group of degree two is established.

where the Fourier coefficients satisfy the Maass relations~

I

• !
-- --I

!
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S. OGATA:

On invariants of cusp singulari~ies

Let (V,P) be a cusp singularity of dimension n and.let ro,X) -+ (V,P) be a

desingularization by toroidal embeddings such that X = U1E1X i is a divisor

with sil1)ple normal crossings. Then one defines invariants X
CD

(p) and o(p) as

X (p) = [nIEI~I] [U,aU] I o(p) = [ni 10• coth So] [U,oU] - sign (U,aU) I

CD l-e n e J J n .

where S. = [Xo] E H 2 (U,aU) and sign (U,aU) is the signature of the bilinear
J J

form on H"(U,aU;R) defined by cup product. Let (V,P) be a cusp of even

dimension. Then we can show that ~A (p) = 2- n o(p) holds. As a corollary we
CD

consider the case, where (V,P) is a Hilbert modular cusp of even dimension

n . Then both contributions of the cusp from Riemann-Roch formula and from

Selberg trace formula to the dimension formula of cusp forms coincide, namely

X (p) = (_l)n/2 (2n)-n d (M) L(M,V.U 0

CD

M. OZEKI:

On distinguishing even unimcdular lattices by Jacobi theta series and some

related questions

Let r n (n =0 mod 8) be the genus consisting cf alt equivalence classes cf

even unimodular positive definite lattices cf rank n. Let r n .o be the set of

classes in r n with minimal norms cf vectors equal to 2(~]: 2 . In this talk

it is shown that jacobi theta series cf lower indices distinguish the "equiva­

lence classes better than Siegel theta series of higher degrees in the cases

n = 16.24 ,32,40. In connection with jacobi theta series the notion of jacobi po­

Iynomials associated with binary codes is introduced. It is sketched th"at Jacobi

polynomials playa role in order to distinguish binary. codes and to determine

'Jacobi theta series in those cases. Underlying methods involve design theory,

coding theory and spherical codes.

A.A. PANCHISHKIN:

Hilbert modular farms, motives and p-adic L-functions

According to a classical result of Klingen and Siegel, the Dedekind zeta func­

tion CF(s) and L-functions L(s,X) with Hecke character X of finite order

over a totally real number fjeld F take rational values at negative integerso

More recently Deligne and Ribet proved p-adic congruences for these values

and constructed a p-adic analogue of CF(s) 0 On the other hand Shimura has

generalized rationality properties to special vaJues of zeta-function attached

to Hilbert modular farms and to pairs of such forms.
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We discuss the notion of a motive M over Fand its L-functions L(M[x.],s).

This gives a wide generalization of the above zeta-functions. For special values

we formulate a refined conjecture on their algebraic properties and interprete

the above result in terms of motives and their' ·periods. Finally we formulate a

precise conjecture on p-adic L-functions attached to p-ordinary motives over

Fand their twists with Hecke characters X of finite order. As an example we

describe same recent results on convolutions of Hilbert modular forms of

"mixed" weights.

. S.J. PATTERSON:

Biguadratic theta functions
•

In this talk the problem of determining the Fourier coefficients of the general­

ized theta series on the four-fold cover of GL 2(kA ) was discussed. Here k is

aglobai field containing tJ:1e fourth raots of uni~y. Certain linear combinations

cf these coefficients are conjectured to have the property that their squares

are given by functions defined as products aver a11 places of k. This conjec­

ture which, in its earliest form, is over 11 years old appears to be on the verge

of being proved [Suzuki, Hoffsteinl. The present very precise formulation will,

appear in a joint paper with C. Eckhardt.

P. PLOCH:

Special conjugacy classes of the modular group of degree n and level g ) 2

If one wants to compute the dimension of the vector space cf cusp torms for

the modular group f(-n,q) of degree n and level q by means of the Selberg

trace formula. one has to know the conjugacy c1asses of rln.q). The chae

teristic ploynomial is clearly an invariant of the conjugacy classes. lt is con­

jectured that matrices with a characteristic polynomial different from (x-t) 2n

do not give any contribution to the dimension integral. This could already be

proved in some cases. This talk deals with the conjugacy classes of r{n,q),

which come from matrices with a characteristic polynomial equalto {x-0 2n
.

P. PONOMAREV:

Theta se ries mod p and modular representations cf Galeis groups

Let p:: 1 (mod 4) be a prime, let e, S· denote the Z(p)-lattice gener.ated by
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the theta se ries (of degree 1) SF' E>F- cf positive definite quaternary quadrati

forms F of discriminant p (resp. their adjoints F·). One has S + S· c M
2

(p,E

with E = {p} and SF- = e; , where • denotes the (normalized) Fricke involu

tion. Let "'" denote reduction mod p . It is known that dirn M
2

(p,E) = 2t witl

t = [p;~9] = dirn Mep +
3
)/2 and that t = rank S· . One knows further that i

cp. , tp~, have p-integral Fourier coefficients and the ~. are linearly independen
1 I I

mod p , then the CPi' r.p7 are linearly independent over f[. From this one see:

that rank e = t implies a positive answer to the basis problem. It is conjecture<

that rank e < t iff the Hecke operator T has eigenvalue 0 on S( 3) • Nu'p p+ /2

merical evidence for this conjecture was discussed as weil as connections be-

tween the eigenvalues of T~ eR * p~ on the Q-eigenspace of Tp and the Fro·

benius eigenvalues of cert-ain Galois representations.

N. V. PROSKURIN:

Cubi'c metaplectic (arms on groups SL(3.<C) and Sp(4.<C)

Let 0 be t~e ring of integers in Q{M). 4 = (3) in 0 , r n the principal con­

gruehce sub"group mod 4 in 5L n Co) . Kubota studied the Eisenstein series on

hyperbolic space SL2 (f[)/5U(2) with Kubota' s homomorphism X.: r 2 ---+ C· as

multiplier (constructed from the cubic residue symbol), It has a simple pole

at s = ~ with residue the cubie theta funetion E>. whose Fourier coefficients

(calculated by Pattersan) are related to cubie Gauss sums. Here Eisenstein

series on SL
3

(CC)/SUe3) and on SP.(CC)/Sp(4) const"-ucted from 8. and with

multiplier Xa ' X4 (Bass-Milnar-Serre homomorphisms) resp. are studied. It

turns out that they have simple poles "at s = ~ in the SLa(<Cl-case, at s = ~

and s = 4: in' the SP4eCC')-case. The Fourier expansions of the residues are

calculated. They are very similar to that of S •.

J. ROHLFS:

Lefschetz numbers for arithmetic groups

Let G/Q be a simply c'onnected, connected, semi simple algebraic group and

a a Q-rational automorphism of G of finite order. Choose K c G(R) . a maxi­

mal compact a-stable subgroup and a o-stable open compact subgroup U f ::

nVp C G(Af ) • where A f denotes the finite adeles over Q. We assurne that

Uf n G(Q) is torsion free. Then 0 acts on the manifold S(U f ) = KUf\Ge,A)/G(Ql

and on the cohomology HO(S(Uf),CC). Henee as usual a Lefschetz number of
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the action of 0 on the cohomolog·y is defined and it is denoted by L(o.S(U f».
Under certain assumptions, which for instance hold for G = 5L n ,SP n or if °
comes from cyclic base change. an explicit formula for the Lefschetz number

is given. if U f is "small enough tt

• In the particular case that 0 comes froT

cyclic base change, one ca~ drop the condition on U f and can show that

L(o,S(U f» = E
O
n50(h v,o.t) ,

where hc:o is Labesse' s a-discrete pseudo coefficient, the h p are normalized

characteristic functions. each SO(hv,a,U is the stabilized o-twisted orbital

integral of h v at the class 1 and E
O

is a sign.

R. SCHULZE-PILLOT:

A new oraof of Waldspurger's formula

•
Let f be an elliptic modular form of even integral weight 2k, which is an ei­

genform of all Hecke operators and let g be the modular form of half-inte-

gral weight k+ ~ corresponding to it under 5himura' s correspondence. Wald­

spurger' s formula connects the critical values of the L-functions of the twists

off b y quad rat ic c ha r a c t
o

er s w it h t he s qua re s 0 f °t h e F0 u r ie r coe f f ic ie nt s 0 f g.

Our proof (joint work with S. Böcherer) works in the case that the level N of

f is squarefree, k = 1 and L(f,l) * 0 (equivalently, g is a qnear combination

of theta series of ternary quadratic forms). The idea is to represent an Eisen-

stein series of Klingen type of degree 2 associated to f as a linear combina-

tion of theta series of quaternary quadratic forms. A certain average of its

Fourier coefficients is then computed in two different ways: Using pullbacks

of Eisenstein series ane gets the special value of the twisted L-function. UsinOg

the arithmetic of the quadratic forms invol ved one can cannect representation

numbers of binary quadratic forms by certain quaternary forms with products .e
of representation nu.mbers on numbers by ternary quadratic forms.

N. SKORUPPA:

Binary guadratic farms. periods and the Fourier caefficients of lacobi and

'elliptic modular forms

Let Sk(m) be the space of elliptic cusp farms of weight k on ro(m), Jk,m

the space Jacobi farms of weight k .and index m. The investigation of the

kernel functions of the composite maps of the Shimura liftings and the Eichler­

Shimura isomorphis~ leads to a set af Jacobi rarms which generate the space
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Jk.m ' and whose Fourier develapment can be written dow'n in closed form. In

the simplest cases their Fourier coefficients C(D.r) count the number of inte­

gral binary quadratic for!l1s of discriminant D, which satisfy certain reduction

conditions. Applying to these Jacobi farms the Shimura liftings yields a set of.

modular farms which g"enerate S2k-2(m) and whase Fourier coefficients are

again given by interesting and effectively computable fo~mulas.

This explicit construction of Jacobi and elliptic modular forms can be used to

deduce nTunnell-like" theorems. Finally there are also some interesting aspects _

on the technical" side of this construction: e.g. one has to replace the abstract

.ohomology group by the more explict "space of per iod palynomials" ~hich
itsel f may deserve further investigation.

K. TAKASE:

Parabolic subgroups and reductive dual pairs

A reductive du~1 pair is by definition a pair (G
I
.G

2
) of reductive subgroups

of Sp(n.R) such that the centralizer of GI in Sp(n,R) is G 2 and vice versa.

Let p: S p (n.R) ~ S p (n.R ) be a non - tri via I 2- f 0 Idcaver ingof S p (n •R) , an d·

(w •L2(R n » a Weil re p resentat ion 0 f Sp (n.R) . Let A. be t he ' von Neu man n a 1-
"-i ,...., -1 J

gebra generated by w(G j ), where Gj = p (G j ). Howe demonstrated Al = A~.

On the other hand, At = A; impl ies that w restricted to GI x G
2

is multipli­

city-free and that far each niE GI there is at most one n 2 E G
2

such that

n 18 n 2 occurs in w. This is the basis of the theory cf the theta correspondence.

So, what is important in the theory of the theta correspondence is not the mu­

tual centralization of the groups but the mutual com~utancyof the von Neumann

algebras. The purpose cf this talk ist to characterize reductive dual pairs by

~tual commutancy of von Neumann algebras.

A.B. VENKOV:

The Sei berg trace rormula rar the Schroedinger operator with automorphic

potential

The aim of this talk is to generalize the usual Selberg t'race formula to the

case of Tr( h(l+Q») . Here L is the Laplace operator in asymmetrie space of

rank 1. Q is the operator of multiplication by an automorphic function q.

There are 3 different cases: 1) cocompact fundamental domain F. 2) cofinite

Fand Q decreases in cusps of F, 3) cofinite i= and q increases in cusps of
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F . Some e'xamples of special potentials are also considered in the case of the

hyperbolic' plane: qo(z.z) == y,2jtdzlI 2
• qn(z,z) =-16n 2 ny 2 15(z.ilI 2 , where 6(z)

denotes the discriminant and 5(2,2) = tim 2i ~a E(z.z;s) and E(z.z;s) is the
s- 1+ ol

non-analytie Eisenstein series far the modular group.

J.L. WALDSPURGER:

Formes automorphes et series d'Eisenstein sur un corps de fonctions

Soit k un corps global et G un graupe reduetif connexe sur k. On definit

I' espace A(GI des formes automorphes sur ~ (kl \G (Al. Soit P =M U un sous.

graupe parabolique de G defini sur k , et seit TI une representation automorphe

euspidale irreductible de M (A) . On definit llespace AO{P\Gl n
des fonctions

f: M(k)UCA)\G(A) ---+ <C teIles que peur tout - k E K (un compact maximal

fixe). la fonction sur M (A): m ~ m -epf(mk) appartienne a la somme des

sous-modules isomorphes a TI de Itespace A o(M) des formes automorp~es

cuspldales sur M (k)\M (A) . Pour fE Ao(P\Gl lT on definit une serie d'Eisenstein

E (f.Jt) sur c"tA) , E (f.n) (g) = L f{yg) , pourvu que cette serie cenverge. On
yE P{k)

peut munir l'ensemble noeM) des representations TI comme ci-dessus d'une

structure de variete complexe. Soit alors ~: TIo{M) ~ Ao(P\G) telle que

<1l (n) € Ao(P\Cl n peur tout n et qui verifie des conditions d' holemorphie. Le~

series E(cb(n),n) convergent pour Ti dans un sou's-ensemble de noeM) et se

prolongent meromorphiquement a no(M). Peur n fixe. on peut choisir une

fonction d*O holamorphe teile que· d(n')E(cI>(n'),rr') soit holomorphe en

rr' =. Tt • Pour un operateur differentiel D sur no (M), on peut alor~ definir

D(d(Jt')E(~(1t'),1T'»tn'==lT. C'est une forme automorphe. Notons A'(G) l'espace

engendre par de teIles formes.

Conjecture: A(G) = A'(G) .
•

Th~oreme. Si k est un corps de fonetions, la conjecture est vraie.

R. WEISSAUER:

On the Saito-Kurokawa-lift

We give a "loeal" CAP eriterion for automorphic cuspidal representations on

GSp(4,A):
GSp(4,kp )

I f IIp ~ lndp(k
p

) (op) p holds for almost all primes p (where P i5 the max-

imal parabolic with abelian radical, 0p = 1
p

S I 1~1/2 for a representation t p
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of GH2.k p)' and I Ip = Idet/pr 2 1p for the decomposition H = GH2) x GUt)

of the Levi group H of P) then we say that the cuspidal representation TI is

"Iocally" CAP (with respect to that P L

We prove that locally CAP and same conditiori on the centra-I character wTI
(e. g . W TI = 1 ) .and n00 hol 0 m 0 r phic dis c re t e se r ie s implies t hat rr isa S ai t 0 -'

Kurokawa lift.

Finally we give an application to the computation of the group of cyclotomic

cycles on arbitrary Siegel modular threefolds in terms cf Saito-Kurokawa lifts.

Berichterstatter: A. Krieg und R. Schulze -Pillot .
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