REPRESENTATION THEORY IN VENICE

ABSTRACTS

Monday 16 September, 9:30 — 10:20.
GEORGE LuszTIG: Lie theory over semifields.
In this talk we show how several basic objects in Lie theory usually defined over a field can be also
defined over a semifield such as the set of strictly positive real numbers.

Monday 16 September, 11:00 — 11:50.
MARIO SALVETTI: The k(7,1) conjecture for affine Artin groups.
In a recent paper with GIOVANNI PAOLINI (arXiv: 1907.11795) we proved the K (m, 1) conjecture for
the family of affine Artin groups. We give a sketch of the main ideas and tools used in the proof.

Monday 16 September, 12:00 — 12:50.

VALERIO TOLEDANO LAREDO: From wonderful models of hyperplane complements to Coxeter
categories.

In recent work with ANDREA APPEL, we introduced the notion of a Coxeter category associated to a
Coxeter group W. Such a category gives rise to representations of the corresponding braid group By,
and is to the latter what a braided tensor category is to Artin’s braid groups {B,}.

Just as braided tensor categories are closely related to Mo, the definition of a Coxeter category
takes its cue from, and is very much inspired by, the geometry of the wonderful model of the reflection
arrangement of W constructed by DE CONCINI-PROCESI

Time permitting, I will outline how to construct such a structure on integrable, category O represen-
tations of a symmetrisable Kac-Moody algebra g, in a way that incorporates the monodromy of the KZ
and Casimir connections of g. The rigidity of this structure implies in particular that the monodromy
of the latter connection is described by Lusztig’s quantum Weyl group operators for the quantum group
U, (g)

Monday 16 September, 14:30 — 15:20.
HANSPETER KRAFT: Perpetuants — A lost treasure.
This talk is about the following beautiful result conjectured by MACMAHON in 1884 and proved by EMIL
STROH in 1890.

Theorem. The dimension of the space of perpetuants of degree k > 2 and weight g is the coefficient of
z9 in
xz’“*lq
(1—22)(1—23)--- (1 —zk)’

For k =1 there is just one perpetuant, of weight 0, and for k = 2 the number is given by the coefficient
of 29 in x2 /(1 — x?).

We will explain the notion since it has some mathematical interest, and also STROH’s proof which
is quite remarkable and in a way very modern. With our method we shall in fact exhibit a basis of
perpetuants, the main new result.

Let us shortly explain what a perpetuant is. In the classical invariant theory of binary forms R, :=
K[x, Y], the U-invariants (sometimes called semi-invariants) S(n) = O(R,)V play a central role. So far,
the indecomposable U-invariants, i.e. the generators of the algebra of U-invariants S(n) are only known
for small n, and there seems to be no hope to find the Hilbert-series nor the dimensions of the spaces of
indecomposables U-invariants in general.

However, there is a natural embedding S(n) C S(n + 1), i.e. every U-invariant of binary forms of
degree n is also a U-invariant of binary forms of degree n + 1. (This was efficiently used by the classics,
in particular in their computations.) It is not difficult to see that an indecomposable U-invariant of R,
might become decomposable as a U-invariant of R, for some m > n. This leads to the definition of a
perpetuant.

Definition. A perpetuant is an indecomposable element of S(n) which remains indecomposable in all
S(m), m > n.



Setting I,, C S(n) to be the homogeneous maximal ideal, then a perpetuant gives an element of I,,/I>
which lives forever, that is it remains nonzero in all I,,,/I2, for m > n. In this sense it is perpetuant.

Although there is no hope to describe I,,/I2 in general, we have the beautiful formula above for the
perpetuants P, C I,,/I2.

(joint work with CLAUDIO PROCESI)

Monday 16 September, 15:30 — 16:20.
MIicHEL BRION: Lines on Schubert varieties and minimal rational curves on their desingu-
larizations.
Lines in flag varieties have been extensively investigated. In particular, for a semi-simple group G and a
maximal parabolic subgroup P, it is known that the lines in G/P passing through the base point form
a smooth projective variety on which P acts with one or two orbits.

By contrast, very little seems to be known about lines in Schubert varieties. The talk will discuss
these and the related notion of minimal rational curves on natural desingularizations of Schubert varieties,
based on joint work in progress with S. SENTHAMARAI KANNAN.

Monday 16 September, 17:00 — 17:50.
ENRICO ARBARELLO: Quiver representations and singularities of irreducible symplectic va-
rieties.
We will give an overview on some older and some more recent results on the connections between Naka-
jima quiver varieties and the local structure of a class of irreducible symplectic varieties (among which
Bridgeland moduli spaces), describing resolution of singularities in terms of wall crossing.

Tuesday 17 September, 9:30 — 10:20.

MARTINA LANINI: Moment graphs and localisation of Wakimoto flags.

Wakimoto modules are representations of affine Kac-Moody algebras. They were introduced in the 80s by
WAKIMOTO (in the sl case) and by FEIGIN and FRENKEL in the general case. The geometric realisation
of FEIGIN and FRENKEL allows one to think of Wakimoto modules as a “semi-infinite” analogue of
Verma modules. Motivated by this, we propose to adapt FIEBIG’s moment graph approach to the study
of modules in a non-critical block which admit a Verma flag to the semi-infinite setting. This is joint
work in progress with TOMOYUKI ARAKAWA.

Tuesday 17 September, 11:00 — 11:50.

PaviEL ETINGOF: Symmetric tensor categories in positive characteristic.

I will talk about my joint work with DAVE BENSON which constructs new symmetric tensor categories
in characteristic 2 arising from modular representation theory of elementary abelian 2-groups, and about
its conjectural generalization to characteristic p > 2. I will also discuss my work with GELAKI and
COULEMBIER which shows that integral symmetric tensor categories in characteristic p > 2 whose sim-
ple objects form a fusion category are super-Tannakian (i.e., representation categories of a supergroup
scheme), and discuss what happens in characteristic 2.

Tuesday 17 September, 12:00 — 12:50.
VicTtor KAc: Cohomology of algebraic structures: from Lie algebras all the way to vertex
algebras.
I will explain an operadic approach to cohomology of algebraic structures. This approach provides a
unified point of view on cohomology theory of a number of algebraic structures playing an important
role in integrable systems and quantum field theory, incuding Lie conformal algebras, Poisson vertex
algebras, and vertex algebras. Some of concrete computations will be explained as well.

This theory is being developed in a series of papers with BAKALOV, DE SOLE, HELUANI, and VIGNIOLI.

Tuesday 17 September, 15:30 — 16:20.
ANDREA MAFFEIL: Abelian varieties as automorphism groups of projective varieties.
I describe a result obtained together with DAVIDE LOMBARDO in which we characterize the abelian
varieties that are the group of automorphism of a smooth variety.



Tuesday 17 September, 17:00 — 17:50.
UMBERTO ZANNIER: Abelian varieties not isogenous to any Jacobian.
For dimensional reasons it follows from well-known results that for any integer g > 3 there exist complex
abelian varieties of dimension g not isogenous to any Jacobian. KATz and OORT raised the question
whether the same holds if we restrict to objects defined over the field of algebraic numbers.
CHAI and OORT in 2012 gave an affirmative answer, relying however on the ANDRE’-OORT conjecture,
unproven at that time; shortly afterwards TSIMERMAN gave an unconditional affirmative answer.
Both arguments produced examples of CM type, so the question remained open to provide existence of
such abelian varieties with 'generic’ properties.
In the talk I will briefly illustrate recent joint work with MASSER, where we use a different method to
achieve this goal. For instance we prove that there exist abelian varieties defined over the algebraic
numbers, with trivial endomorphism ring, and not isogenous to any Jacobian.

Wednesday 18 September, 9:30 — 10:20.

DaAvip HERNANDEZ: Stable maps, category O and categorified exchange relations.

We define and construct stable maps on tensor products of representations in the Borel category O
of an arbitrary quantum affine algebra. The construction is based on the study of the action of the
Drinfeld-Cartan subalgebra. In A,D,E-cases, these stable maps generalize Maulik-Okounkov stable maps
on finite-dimensional standard modules obtained from K-theoretic stable maps on quiver varieties. As
an application, we obtain new R-matrices in the category O and categorified exchange relations of
corresponding cluster algebra structures.

Wednesday 18 September, 11:00 — 11:50.
PETER LITTELMANN: Valuations and Standard Monomial Theory.
The theory of standard monomials is closely related to semitoric degenerations. The theory of Newton-
Okounkov bodies provides new tools to approach this problem. This is a report on joint work in progress
with R. CHIRIVI and X. FANG. Starting with an embedded projective variety admitting a nice family
of subvarieties, we will present some results and many questions.

Wednesday 18 September, 12:00 — 12:50.
JERZY WEYMAN: Finite Free Resolutions and Root Systems.
In this talk I discuss the recent advances regarding generic rings for resolutions of length three. To a
format of three ranks (r1,79,73) of the maps in the resolution we associate a triple (p,q,7) = (r1+1,ro —
1,73 +1). One can construct a specific generic ring Rgen for resolutions of that format which deforms
to the ring with the multiplicity free action of Lie algebra gl(Fy) x gl(Fs) x g(Tp.q,»). The ring }?gen is
Noetherian only for triples (p,q,r) such that T}, , , is a Dynkin graph.

Moreover, the pattern involving graph T} ,, allows to construct the families of perfect ideals with
resolutions of all Dynkin formats in a uniform way. They come from certain Schubert varieties in
homogeneous spaces corresponding to 7}, 4». These resolutions are expected to play important role in
classifying the perfect ideals of codimension three.

Wednesday 18 September, 15:00 — 15:50.

MICHELE VERGNE: Splines, Representation theory and Geometry.

Let T be a torus with lattice of characters A. Given a complex vector space M with T action, the
multiplicity of +* in the space Sym(M) is a locally quasi-polynomial function on A, called the vector
partition function. I will recall some of our past work with DE CONCINI and PROCESI on the relation
of the vector partition functions and the geometry of the moment map. Then I will discuss asymptotic
analysis (work in common with P-E PARADAN and Y. LOIZIDES) on a space of locally quasi polynomial
functions. This analysis allows us to prove a Riemann-Roch infinitesimal formula for the quantization
of a K-Hamiltonian manifold M with proper moment map which is functorial with respect to branching
rules.

Wednesday 18 September, 16:00 — 16:50.
CLAUDIO PROCESI: Cayley Hamilton algebras.
I will discuss old and recent results on algebras with trace or with norm and their representations.



