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Abstracts

Valery Alexeev

Title: “Kuga-Satake construction for K3 surfaces near the boundary of the
moduli”

Mumford observed that the Torelli map from Mg (the moduli of curves) to
Ag (the moduli of principally polarized abelian varieties), sending a smooth
curve of genus g to its Jacobian, can be extended to a morphism between
compactifications, the Deligne-Mumford compactification of Mg and a par-
ticular toroidal compactification of Ag. Namikawa showed how to make this
construction geometric, and I explained how to make it functorial.
I will show that in several examples the Kuga-Satake construction, sending a
K3 surface to an abelian variety, behaves in a similar way near the boundary
of the respective moduli spaces.

Arnaud Beauville

Title: “Jacobians among abelian threefolds”

Let A be a principally polarized abelian threefold over a field k. If k is
algebraically closed, A is a Jacobian (or a product of Jacobians). If k is an
arbitrary perfect field, the situation is more subtle: either A is a Jacobian,
or there exists a unique quadratic extension k′ of k such that A becomes
isomorphic to a Jacobian over k′. I will explain why this is so, and describe
a geometric construction of this extension that I have obtained recently with
C. Ritzenthaler.

Jonas Bergström

Title: “Cohomology of moduli spaces of curves and of abelian varieties of
genus three”

I will present a conjectural formula for the cohomology of local systems
on the moduli space of (principally polarized) abelian threefolds which is
based on counts of points over finite fields. Assuming this conjecture one
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can find information on vector-valued Siegel modular forms of genus three.
I will also discuss some new phenomena that appear for the odd weight local
systems on the moduli space of curves of genus three.

Ciro Ciliberto

Title: “On varieties with one apparent double point”

The main purpose of this talk is to show that OADP varieties stand at
an important crossroad of various main streets in different disciplines like
projective geometry, birational geometry and algebra. This is a good reason
for studying and classifying them. Main specific results (in collaboration
with F. Russo) are: (a) the classification of all OADP surfaces; (b) the clas-
sification of a relevant class of normal OADP varieties of any dimension,
which includes interesting examples like lagrangian grassmannians. The re-
lations of the classification in (b) with the one of quadro–quadric Cremona
transformations and of commutative complex unitary Jordan algebras will
be touched upon.

Bas Edixhoven

Title: “ Modular forms, cubic curves, and numerical analysis”

I will briefly discuss the relation between the weight of the discriminant
form and the dimension of the space of cubic forms in 3 variables. Then
I will describe Couveignes’s method of approximating divisors on modular
curves whose image in the Jacobian is a given torsion point. And I will
describe the most important features of Peter Bruin’s thesis.

Torsten Ekedahl

Title: “Higher Grothendieck groups of varieties”

We shall (slightly) modify the setup of Waldhausen’s definition of higher
K-theory in order to introduce higher Grothendieck groups of varieties such
that the 0’th group is the ordinary Grothendieck group of varieties. We
then establish some basic properties of these groups that generalise basic
properties for the ordinary Grothendieck groups.
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Hélène Esnault

Title: “ Rational fixed points on affine spaces and weak Néron models”

If G is a finite `-group acting over an affine space An over a finite field
K of cardinality prime to `, Serre shows that there are rational fixed points.
We generalize this to the case where K is a henselian discretely valued field
with algebraically closed residue field and with residue characteristic differ-
ent from ` , and if K is a p-adic field when ` divides |k| − 1, where k is the
residue field. To this aim, we study group actions on weak Néron models.
(Joint with Johannes Nicaise).

Gerd Faltings

Title: “The motivic polylogarithm”

We construct (following Beilinson) a motivic version of the polylogarithm
for curves and discuss some of its properties which might lead to applications
in diophantine geometry.

Gerard van der Geer

Title: “Picard Modular surfaces and Picard Modular Forms”

Using the interpretation of certain Picard modular surfaces as Hurwitz
spaces of covers of the projective line we study the cohomology of local
systems and related vector-valued modular forms. This is joint work with
Jonas Bergström.

Benedict Gross

Title: “Selmer groups and stable orbits”

I will begin by reviewing some recent work of Manjul Bhargava on Selmer
groups and the average ranks of elliptic curves. I will then present the frame-
work for a generalization to hyperelliptic curves with a rational Weierstrass
point.

Günter Harder

Title: “Congruences between eigenvalues of Hecke operators”
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During the last two visits of van der Geer and Faber at the Max-Planck-
Institute in Bonn, we (this means van der Geer and Faber, J. Bergström and
Anton Mellit) discussed some new cases of congruences between eigenvalues
of Hecke operators on eigenclasses in the cohomology of arithmetic groups.
In this process I produce a small note, in which I discussed some general
rules concerning the form of such congruences. I will discuss some of these
general aspects.

Toshiyuki Katsura

Title: “On the configuration of rational curves on supersingular K3 sur-
faces in small characteristics”

Let C be a nonsingular complete curve of genus 2, and let J(C) be the
Jacobian variety of C. If characteristic p is not equal to 2, then it is well-
known that on the Kummer surface Km(J(C)), there exisits Kummer’s 166

configuration of 32 rational curves. In this talk we consider the supersingu-
lar K3 surface with Artin invariant 1 in characteristic 2 (resp. 3). We show
geometrically that on the surface there exists 215 (resp. 1610) configuration
of 42 (resp. 32) rational curves. These facts relates to the structure of Leech
lattice.

Alexis Kouvidakis

Title: “The Class of a Hurwitz Divisor on the Moduli of Curves of Even
Genus”

We calculate the cycle class of the Hurwitz divisor D2 on Mg for g = 2k
given by the degree k + 1 covers of P1 with simple ramification points, two
of which lie in the same fibre. We also study some aspects of the geometry
of the natural map from the Hurwitz space of admissible covers H2k,k+1 to
the moduli space of stable curves M2k. This is a joint work with Gerard
van der Geer.

Eduard Looijenga

Title: “From WZW models to Modular functors”

We survey some of the developments during the past two decades with par-
ticular emphasis on the WZW connection.
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Ben Moonen

Title: “The Torelli locus and special subvarieties”

I shall discuss what is known about special subvarieties (’Shimura subva-
rieties’) in Ag that are contained in the Torelli locus. This is motivated by
a conjecture of Coleman. In particular, I shall discuss the examples that are
presently known, as well as restrictions coming from work of Hain and de
Jong-Zhang, among others.

Frans Oort

Title: “Abelian varieties isogenous to a Jacobian”

Let g > 3 be an integer, and k an algebraically closed field.
Question: does there exist an abelian variety A over k of dimension g not
isogenous to the Jacobian of an algebraic curve ? In joint work with Ching-Li
Chai we study this question over the algebraic closure of Q.

Rahul Pandharipande

Title: “Rationality of counting functions for 3-folds”

I will discuss the moduli space of stable pairs (F, s) on 3-folds. Such a
pair consists of a sheaf F with 1-dimensional support together with a sec-
tion s. The counting problem of stable pairs is conjectured always to give
Laurent expansions of rational functions. I will discuss various positive re-
sults including recent progress on the descendent vertex (joint work with A.
Pixton).

René Schoof

Title: “Semi-stable abelian varieties with good reduction outside 15”

In 2006 Khare and Wintenberger proved Serre’s modularity conjecture. Re-
cently an alternative proof of the conjecture was obtained by Dieulefait. A
key ingredient in his proof is the fact that the *only* simple semi-stable
abelian variety over Q with good reduction outside 15 is the Jacobian of the
modular curve X0(15). In this lecture I will present a proof of the latter
result.
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Claire Voisin

Title: “Integral Hodge classes, unramified cohomology, and birational in-
variants”

Part of this talk is based on joint work with Colliot-Thélène. We com-
pare two birational invariants, the unramified cohomology of degree 3 with
finite coefficients on one side, and the torsion of the group of integral Hodge
classes of degree 4 modulo algebraic classes on the other side. As a con-
sequence, the integral Hodge conjecture is wrong in degree 4 for certain
6-dimensional unirational varieties, while I proved it is satisfied for uniruled
threefolds, and Hoering and myself proved it is satisfied for degree 6 integral
Hodge classes on Fano fourfolds.

Don Zagier

Title: “Mock Theta Functions”
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