
WORKSHOP IN ALGEBRAIC GEOMETRY

SCHEDULE

December 18, 2017

10:00–10:50 Fabio Tanturri
11:00–11:50 Alberto Cattaneo
Lunch
14:00–14:50 Eleonora Romano
15:00– 15:50 Andrea Maiorana

December 19, 2017
10:00–10:50 Soheyla Feyzbakhsh
11:00–11:50 Dino Festi
Lunch
13:30–14:20 Federico Lo Bianco
14:30– 15:20 Laura Pertusi

TITLES AND ABSTRACTS

Automorphisms of hyperkhler manifolds: a classification
Alberto Cattaneo

Boissière, Camere and Sarti provided a classification of non-symplectic
automorphisms of prime order acting on irreducible holomorphic sym-
plectic fourfolds deformation equivalent to the Hilbert scheme of two
points on a K3 surface. This classification relies on the study of the
invariant lattice of the automorphism (and its orthogonal complement)
inside the second cohomology group with integer coefficients, equipped
with the Beauville-Bogomolov-Fujiki quadratic form. I will report on
a joint work in progress with Camere about extending this classifica-
tion to manifolds of higher dimension, which are still deformations of
Hilbert schemes of points on K3 surfaces. I will also discuss some ex-
plicit ways to produce automorphisms of such varieties.
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The Picard lattice of another family of double covers of the
projective plane

Dino Festi

Double covers of the projective plane ramified along a smooth sextic
curve are some of the best known examples of K3 surfaces. The Pi-
card lattice of a K3 surface encodes much information about both the
geometry and the arithmetic of the surface. Even though a vast liter-
ature about K3 surfaces and their Picard lattice has been produced, a
practical algorithm computing the Picard lattice of a given K3 surface
has not yet been found. In this talk we are going to explicitly com-
pute the geometric Picard lattice of the generic member of a certain
one-dimensional family of K3 surfaces. This specific family comes up
in the study of high energy physics.

Reconstructing a K3 surface from a curve via wall-crossing
Soheyla Feyzbakhsh

Mukai has introduced a geometric program to reconstruct a K3 sur-
face from a curve on that surface. The idea is to first consider a Brill-
Noether locus of vector bundles on the curve. Then the K3 surface con-
taining the curve can be obtained uniquely as a Fourier-Mukai partner
of the Brill-Noether locus. In this talk, I will explain how wall-crossing
with respect to Bridgeland stability conditions implies that the Mukai’s
strategy works for curves of genus greater than 12 or genus 11.

On the dynamics of automorphisms preserving a fibration
Federico Lo Bianco

When studying the dynamics of an automorphism (or, more gener-
ally, of a birational transformation) f of a (complex) projective mani-
fold X, an important property is the existence of a preserved fibration
X → B; in this case, the dynamical system can be decomposed into
smaller dimension ones: the action on the base B and the action on
the fibres. In this talk, I will give some conditions which ensure that
the action on the base has finite order, so that all interesting dynamics
arise from the action on fibres; this can be applied in particular to the
dynamics of birational transformations of irreducible holomorphic sym-
plectic manifolds. The proof is inspired to a strategy used by Tits to
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show the Tits alternative for finitely generated subgroups of PGn(C);
the main idea consists in embedding such a subgroup in PGL(Qp) (for
a well-chosen prime p) in order to obtain informations about the sub-
group itself. The proof of my result requires the use of basic concepts
of p-adic integration, which I am going to recall during my talk.

Moduli of semistable sheaves as quiver moduli
Andrea Maiorana

In the 1980s Drèzet and Le Potier realized moduli spaces of Gieseker
semistable sheaves on P2 as what are now called quiver moduli spaces.
I will discuss how this can be understood using t-structures and ex-
ceptional collections, and how it can be extended to a similar result
on P1 × P1. This construction can be used to prove easily some of the
geometric properties of the moduli space of sheaves, and to do some
explicit computations.

Twisted cubics on cubic fourfolds and stability conditions
Laura Pertusi
A famous result of Beauville and Donagi states that the Fano variety of
lines on a cubic fourfold is a smooth projective irreducible holomorphic
symplectic (IHS) variety of dimension four, equivalent by deformation
to the Hilbert square on a K3 surface. More recently, Lehn, Lehn,
Sorger and van Straten studied curves of degree three on a cubic four-
fold Y not containing a plane. In particular, they constructed an IHS
variety Z(Y ) from the Hilbert scheme of twisted cubics on Y . It turns
out that Z(Y ) is smooth and projective of dimension eight, deforma-
tion equivalent to the Hilbert scheme of points of length four on a K3
surface. In the same spirit of a recent work of Lahoz, Lehn, Macŕı
and Stellari, we prove that if Y is a cubic fourfold not containing a
plane, then Z(Y ) is isomorphic to a moduli space of Bridgeland stable
objects in the Kuznetsov component of the derived category of Y. This
is a joint work with X. Zhao.
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An overview of Fano conic bundles
Eleonora Romano
Given a smooth, complex, projective and Fano variety of arbitrary di-
mension, a conic bundle of such a variety is a fiber-type contraction
with one-dimensional fibers. The pourpose of this talk is to give an
overview of such morphisms, and to discuss some recent results which
allow to deduce many geometric properties about the involved varieties.
Using these results, we focus on some applications and new examples of
Fano conic bundles in high dimension. Time permitting, some recent
developments about conic bundles of Fano 4-folds are presented.

Orbital degeneracy loci
Fabio Tanturri

Let s be a section of a vector bundle E on an algebraic variety X.
We can look at the locus of points x in X where s degenerates, i.e. s(x)
belongs to a fixed subvariety of the total space of E defined fiberwise;
this locus, which we call orbital degeneracy locus, generalizes for in-
stance the classical degeneracy locus of a morphism between two vector
bundles. In this talk I will introduce some techniques to understand
and study this new class of objects. With such techniques, we can
produce several interesting examples of projective varieties; in particu-
lar, I will exhibit some constructions for varieties with trivial canonical
bundle. This is part of a joint project in collaboration with Vladimiro
Benedetti, Sara Angela Filippini, and Laurent Manivel.


