
Moduli spaces of modules of tame algebras

Calin Chindris

Abstract

This talk is based on joint work with Andy Carroll. It is about
studying the module category of a finite-dimensional algebra within
the general framework of invariant theory. Our objective is to describe
the tameness of an algebra in terms of its moduli spaces of modules.
Specifically, we will show that for an acyclic string algebra, the irre-
ducible components of any moduli space of modules are just products
of projective spaces. Along the way, we will describe a decomposition
result for moduli spaces of modules of arbitrary finite-dimensional
algebras. This requires the concept of theta-stable decomposition of
irreducible components of module varieties, which was first introduced
by Harm Derksen and Jerzy Weyman in the context of quivers with
no relations.



Covariants in exterior algebras

Corrado De Concini

Abstract

Let g be a simple Lie algebra over the complex numbers. It is a
classical result that (

∧
g)g is an exterior algebra isomorphic to the

cohomology of the compact group associated to g. I am going to
explain how to describe the (

∧
g)g-module structure of the module of

covariants homg(g,
∧

g) (joint with Papi and Procesi). Further results
of a similar nature, due to mixtures of the previous authors and to
Moseneder and Dolce, will be also explained, and some problems will
be mentioned.



Matrix factorizations, complete intersections of
quadrics, and the ranks of modules in finite

free resolutions

David Eisenbud

Abstract

Matrix factorizations are, among other things, a way of describing
minimal free resolutions over hypersurface rings, and, following the re-
cent work of Peeva and mine, over complete intersections. I’ll describe
some work related to the case of quadric hypersurfaces and complete
intersections of quadrics; and explain a connection to a conjecture of
Buchsbaum, Horrocks and mine about ranks of the free modules in
finite free resolutions. This is part of joint work with Irena Peeva and
Frank-Olaf Schreyer.



Maximal green sequences via quiver
semi-invariants

Stephen Hermes

Abstract

Maximal green sequences are sequences of quiver mutations orig-
inally introduced by Keller to give a combinatorial construction of
Donaldson-Thomas invariants. We use the virtual semi-invariants
of Igusa-Orr-Todorov-Weyman to prove two conjectures about maxi-
mal green sequences. First, we extend the result of Brüstle-Dupont-
Pérotin that there are only finitely many maximal green sequences for
tame acyclic quivers to the case of arbitrary quivers mutation equiv-
alent to acyclic tame ones. Second, we prove a conjecture of Xie that
for acyclic quivers, maximal green sequences mutate at the target of
any infinite type arrow before the source. This talk is based off of
joint work with T. Brüstle, K. Igusa and G. Todorov.



How many invariants are needed to separate
orbits?

Jack Jeffries

Abstract

Separating invariants, as defined by Derksen and Kemper, have
been an object of much interest in invariant theory recently. For a
finite group acting linearly on a vector space, a separating set is a
set of invariants whose elements separate the orbits of the action. In
some ways, separating sets often exhibit better behavior than gener-
ating sets for the ring of invariants. We investigate the least possible
cardinality of a separating set for a given action. Our main result is
a lower bound which generalizes the classical result of Serre that if
the ring of invariants is polynomial, then the group action must be
generated by pseudoreflections. We find these bounds to be sharp in
a wide range of examples.



Endomorphisms and Automorphisms of Affine
Varieties

Hanspeter Kraft

Abstract

Jointly with Rafael Andrist we have recently shown that an affine
variety X is determined, up to base field automorphisms, by the ab-
stract semigroup of endomorphisms, provided X contains a copy of
the affine line. An interesting question is now how much information
about X can be retrieved from the group Aut(X) of automorphisms.
This group has the structure of an ind-group, i.e. an infinite dimen-
sional algebraic group, a concept introduced by Shafarevich in 1966.
It was recently studied by several authors, in particular in the case of
affine n-space X = An. However, not much is known about this group
in general, but there are a number of very interesting conjectures.
In connection with the question above, we can prove the following.
Theorem. If X is a connected affine variety such that Aut(X) is iso-
morphic to Aut(An) as an ind-group, then X is isomorphic to An. We
will explain these results and describe some recent development.



Linear independence of cluster monomials in
skew-symmetric cluster algebras

Daniel Labardini-Fragoso

Abstract

In their paper “Cluster algebras IV”, Sergey Fomin and Andrei
Zelevinsky formulated a series of conjectures for arbitrary cluster al-
gebras. A few years later, Harm Dersken, Jerzy Weyman and Andrei
Zelevinsky developed a representation-theoretic approach to skew-
symmetric cluster algebras via mutations of quivers with potential.
In this talk I will present a result which uses the mutations of quiv-
ers with potential of Derksen-Weyman-Zelevinsky to prove one of the
conjectures of Fomin-Zelevinsky for skew-symmetric cluster algebras,
namely, the one that asserts that cluster monomials are always lin-
early independent. This result was obtained in joint work by Giovanni
Cerulli Irelli, Bernhard Keller, Pierre-Guy Plamondon and myself.



Geometric complexity theory and minimal free
resolutions

J.M. Landsberg

Abstract

I will give a general introduction to the algebraic variants of the
famous P v. NP problem and explain work of Gupta et. al. that
suggests Hilbert functions may have a role to play in the problem. I’ll
then describe recent work with Efremenko, Schenck and Weyman on
Hilbert functions and minimal free resolutions of ideals generated by
the sub-permanents of an n× n matrix with variable entries.



Bernstein-Sato polynomials for semi-invariants
of quivers

Andras Lorincz

Abstract

The Bernstein-Sato polynomial is a numerical invariant that has
applications to singularity theory, monodromy theory etc. After pro-
viding the background, in this talk I will describe the calculation of
the Bernstein-Sato polynomials for quivers of Dynkin and extended
Dynkin type. In particular, these computations give geometric infor-
mation for some orbit closures and the null-cone.



Applications of algebraic cobordism to
representation theory

Marc Levine

Abstract

Over the past few years the techniques of formal group laws have
made their way into aspects of enumerative geometry and geometric
representation theory via the machinery of algebraic cobordism. We
give a review of some of these results and point to some areas for
further development.



Accumulation points of real Schur roots

Charles Paquette

Abstract

Let Q be a finite and acyclic quiver and let rep(Q) denote the cate-
gory of finite dimensional representations of Q over some algebraically
closed field. In this talk, we consider the set SQ of real Schur roots
of Q, that is, the set of dimension vectors of the so-called exceptional
representations. If we identify dimension vectors up to scaling, we
see that when Q is of infinite representation type, the elements of SQ

will give rise to accumulation points (more formally, of accumulation
rays). In this talk, we will study these accumulation points. This is
closely related to the notion of canonical decomposition of a dimension
vector.



Characters of equivariant D-modules on spaces
of matrices

Claudiu Raicu

Abstract

I will explain how to compute the characters of the simple GL-
equivariant D-modules on a complex vector space of matrices (general,
symmetric, or skew-symmetric), and describe some applications.



The submodules of length 2: a first encounter
of representation theory and algebraic

geometry

Claus Michael Ringel

Abstract

Let k be a field and R a k-algebra. Given an R-module M and
a natural number t, one may consider the set of all submodules of
length t, say with prescribed composition factors. For t = 1, this just
concerns the socle of M. The lecture is devoted to a discussion of the
case t = 2 which already is tantalizing. The typical case to be studied
concerns modules over a Kronecker algebra R.



Noetherian properties in representation theory

Steven Sam

Abstract

I’ll survey some recent joint work with Andrew Snowden on twisted
commutative algebras and representations of categories. These are
structures which have recently found interest in connections to alge-
braic geometry, topology, and combinatorics. I’ll discuss connections
with stability phenomena in classical representation theory and some
techniques we’ve used to prove that categories of modules have the
noetherian property.



Semi-invariant pictures and cluster theory

Gordana Todorov

Abstract

In this talk I will describe our joint work: Igusa, Orr, T, Wey-
man on semi- invariants on presentation spaces and some relations to
cluster theory. These relations are, among other things, used in the
proofs of certain conjectures about maximal green sequences (Stephen
Hermes will talk about this).

This work is, in some sense, similar to the original work of A.
King, Schofield, Derksen, Weyman, however the novelty of this ap-
proach is that it is a perfect set-up for the cluster theory introduced
by Fomin, Zelevinsky. The domains of the semi-invariants that we
consider, define a “picture” as used by Igusa, Orr, which is a partic-
ular triangulation of a sphere, with the highest dimension simplices
being the cluster tilting objects of the corresponding cluster category
as defined by Buan, Marsh, Reineke, Reiten, T.

By proving that the weights labeling those domains together with
the semi- invariant picture give essential information about c-vectors
in the associated cluster algebra, a new way of dealing with maximal
green sequences was intro- duced.



Injective Dimension of local cohomology
modules

Emily Witt

Abstract

Local cohomology modules have been used extensively in studying
properties of rings and their ideals. However, since they are typically
large and sometimes unwieldy, it can be useful to find finiteness prop-
erties that these modules possess. Work of Huneke and Sharp and of
Lyubeznik established that the injective dimension local cohomology
modules of regular rings of equal characteristic are bounded by the
dimension of their support. In this talk, we will discuss the injective
dimension of regular rings of mixed characteristic. This is joint work
with Daniel Hernandez, Luis Nunez-Betancourt, and Felipe Perez.



Cohomological Hall algebra of a preprojective
algebra

Gufang Zhao

Abstract

We define a cohomological Hall algebra for preprojective algebras
of a quiver. This generalizes the elliptic Hall algebra of Schiffmann-
Vasserot. Then we prove that this algebra acts on the corresponding
oriented cohomology of Nakajima quiver varieties. The Nakajima’s
raising operators are realized as elements in the Hall algebra. Partially
this is based on my joint work with Yaping Yang.


