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Alexeev: Degenerations of Prym-Tyurin varieties. We extend the theory of degenerations
of Jacobians and Prym varieties to the case of Prym-Tyurin varieties, and give an application
to the moduli of abelian 6-folds.

Arbarello: Mukai’s program for curves on K3 surfaces. How to reconstruct a K3 surface
from a curve lying on it, following Mukai’s program (which he implemented in genus 11). This
is joint work in progress with Andrea Bruno and Edoardo Sernesi.

Bertram: Canonical Stability Conditions on Surfaces. Moduli spaces of vector bundles of
zero Euler characteristic on curves are principally polarized. Is the same true of surfaces?
Clearly not if we restrict ourselves to coherent sheaves, but stability conditions tell us the
right category to work in, where the question becomes meaningful.

Carlson: The field of periods for doubly cyclic cubic threefolds. For elliptic curves, the tran-
scendence degree of the field of periods (given by elliptic integrals) is at most four. For elliptic
curves with complex multiplication, the transcendence degree is two, and it is conjectured to
be four when the curve does not admit complex multiplication. We examine similar transcen-
dence problems for doubly cyclic cubic threefolds and discuss relations with the Mumford-Tate
group.

Clemens: A global model for F-theory and the quest for its heterotic dual. This talk is a
progress report on joint work with Emanuele Macr̀ı, Joe Marsano, Tony Pantev, Stuart Raby,
Sakura Schafer-Nameki, and Hsian-Hua Tseng. F-theory is an area in string theory that
models the universe that uses a Calabi-Yau fourfold to model physics in the “small directions”
that is, in the (eight real) dimensions that are adjoined to space-time (4 dimensions) to model
grand unified theories (GUT) of physics. The properties of the Calabi-Yau fourfold, however,
are determined by properties of a Calabi-Yau threefold used to model the physics in the
“small directions” in heterotic theory. This passage between the Calabi-Yau fourfold and
its “heterotic dual” Calabi-Yau threefold may be related to a Fourier-Mukai equivalence of
derived categories of (twisted) coherent sheaves on a pair of associated K3-surfaces. I will
discuss one concrete Calabi-Yau fourfold example and describe the pursuit of its heterotic
dual via a specific Fourier-Mukai equivalence in this case.

Green: Geometry of non-open orbits of Mumford-Tate domains. This will be a continuation
of Phillip Griffiths’ talk, illustrating the geometry of the non-open orbits, their relationship
to nilpotent orbits and the Levi form for codimension 1 orbits.

Griffiths: Non-classical flag domains and their quotients. A flag domain is a homogeneous
complex manifold D = GR/T where GR is a real, semi-simple Lie group and T is a compact
maximal torus in GR. The flag domain is classical if it fibers equivariantly and holomorphically
or anti-holomorphically over an Hermitian symmetric domain GR/K; D is non-classical if
this is not the case. Flag domains and their quotients X = Γ\D by an arithmetic group
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arise in Hodge theory and in representation theory. When D is classical, X is a quasi-
projective algebraic variety defined over a number field; these varieties are a rich and deeply
studied subject with applications to algebraic geometry (moduli questions) and arithmetic
automorphic representation theory. When D is non-classical, in which X is not an algebraic
variety, it seems that both D and X also have a very interesting structure, albeit one that
is very different and in some ways richer than the classical case. This richer structure arises
in part from the cycle space U , while reduces to GR/K in the classical case but has dimU =
2dimGR/K in the non-classical case. This talk will give a general overview of the non-classical
case and some results from joint work with Mark Green and with Colleen Robles and Domingo
Toledo. The later talk by Mark will in part use the discussion in this talk as a framework.

Hacon: New results in the birational classification of varieties over an algebraically closed
field of char p > 0.

Izadi: Families of lines in pencils of cubic surfaces and Prym-Tyurin varieties. I will discuss
some properties of pencils of cubic surfaces and associated Prym-Tyurin varieties.

Kollár: Holomorphic arcs on analytic spaces. Let X be a complex space with an isolated
singularity at a point p. A short analytic arc is a holomorphic map of the unit disc to X such
that only the origin is mapped to p. These arcs have an (infinite dimnsional) moduli space.
In contrast with the space of formal arcs studied by Nash, the space of short analytic arcs
usually has infinitely many connected components. We describe these for surface singularities.
(Joint with András Némethi.)

Marcolli: Noncommutative motives and their applications. I will discuss recent work in
collaboration with Goncalo Tabuada, on categories of noncommutative motives initially pro-
posed by Kontsevich. After reviewing some of the properties of these categories and how they
relate to the classical (commutative) theory of motives, I will show, in particular, the case
of noncommutative Artin motives and of abelian varieties and Jacobians of noncommutative
motives. I will also explain some applications to motivic decompositions.

Morgan: Hodge Theory and homotopy theory of Kähler manifolds. In this talk we review
some of the classical results obtained using differential forms to study rational homotopy
theory and recast them in terms of A-infinity structures on cohomology.

Morrison: Gamma functions, Gromov-Witten invariants, and Hodge structures. Recent ad-
vances in two-dimensional physics have enabled a new approach to the prediction of Gromov-
Witten invariants, which can now be predicted in many cases without using mirror symmetry.
A key role is played by the Iritani-Katzarkov-Kontsevich-Pantev characteristic class, which
is closely related to Gamma functions, and which – when taken together with the Gromov-
Witten invariants – allows the complete definition of a degenerating variation of Hodge struc-
tures associated to the Chow ring of a Calabi-Yau variety.

Pantev: Tian-Todorov theorem for varieties with potentials. I will report on a recent joint
work with L. Katzarkov and M. Kontsevich on the deformation theory of varieties equipped
with holomorphic functions. I will discuss various generalizations of the unobstructedness
theorem for deformations of compact Calabi-Yau manifolds. In particular I will formulate a
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Tian-Todorov theorem for the deformations of Landau-Ginzburg models and will explain the
new Hodge theoretic statements needed in the proof. I will also discuss the various definitions
of Hodge numbers for non-commutative Hodge structures of Landau-Ginzburg type and the
role they play in mirror symmetry.

Ran: Bend & Project. A family of rational curves is unobstructed provided it fills up a
smooth germ. As a special case, we obtain a new proof and a generalization of the Generic
Projection Conjecture, recently proven by Gruson-Peskine: the generic projection of a smooth
variety has the expected singularities.

Schmid: I will talk about my work with Kari Vilonen on Hodge theory and unitary repre-
sentations of reductive groups.

Schnell: I will talk about a short proof of Viehweg’s weak positivity theorem, using Hodge
theory. (Joint with Mihnea Popa.)


