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PROGRAM

Friday, January 10

9:00-9:05 Welcome and opening (Lecture room D2)

9:05-9:55 Michel Duflo: On Frobenius parabolic Lie subalgebras of sl(n)

10:00-10:50 Gert Heckman: Remarkable ball quotients

10:50-11:20 Coffee break

11:20-12:10 Angela Pasquale: Resonances on Riemannian symmetric spaces: the
case of SL(3,R)/SO(3)

12:10-13:30 Lunch (on Campus)

13:30-14:20 Job Kuit: Cusp forms for reductive symmetric spaces

14:25-15:15 Piotr Graczyk: Convolution of orbital measures on symmetric spaces
of type Bp, Cp and Dp

15:15-15:45 Coffee break

16:00 Excursion and Dinner

Saturday, January 11

9:00-9:50 Jasper Stokman: Affine Hecke algebras and the XXZ spin chain

9:55-10:45 Jan Möllers: Knapp-Stein type intertwiners for symmetric pairs

10:45-11:10 Coffee break

11:10-12:00 Yuri Neretin: Infinite symmetric groups and simplicial bordisms

12:05-12:25 Timothée Marquis: One-parameter subgroups of Kac-Moody groups

12:30-12:50 Karl Leicht: Kähler structures on T ∗G and invariant theory

12:50-14:30 Lunch and coffee

14:30-15:20 Ilka Agricola: On the classification of naturally reductive homoge-
neous spaces in small dimensions

15:25-16:15 Michael Pevzner: Rankin-Cohen operators for symmetric pairs

Locations: Talks take place in lecture hall D2, Building D
Coffee breaks in room D2.343 (2nd floor of building D, blue area)



ABSTRACTS

On the classification of naturally reductive homogeneous
spaces in small dimensions

Ilka Agricola (Universität Marburg)

A homogeneous space is naturally reductive if it carries a metric connection with skew
torsion that has parallel torsion and parallel curvature - they are hence a natural general-
isation of symmetric spaces. Based on recent progress on the holonomy theory of metric
connections with skew torsion, I shall present our work on the classification of naturally
reductive homogeneous spaces of dimension less or equal to 6 by endowing them with an
induced geometric structure. We explain how this approach differs from the classical tech-
niques of Kowalski and Vanhecke, who made this classification up to dimension 5 in the mid
80ies, and we discuss a few particularly interesting examples.

This is joint work with Ana Cristina Ferreira (Minho/Portugal) and Thomas Friedrich
(Humboldt-Universität zu Berlin).

On Frobenius parabolic Lie subalgebras of sl(n)

Michel Duflo (Université Paris Diderot-Paris 7)

I will present some results about the number of parabolic and biparabolic Lie subalgebras
of sl(n).

Convolution of orbital measures on symmetric spaces of type
Bp, Cp and Dp

Piotr Graczyk (Université d’Angers)

This is a common work with P. Sawyer. We study the absolute continuity of the convolu-
tion δ\

eX
?δ\

eY
of two orbital measures on noncompact Grassmanians SO0(p, q)/SO(p)×SO(q)

as well as on the the symmetric spaces SO0(p, p)/SO(p)×SO(p), SU(p, p)/S(U(p)×U(p))
and Sp(p, p)/Sp(p)×Sp(p). We prove sharp conditions on X,Y ∈ a for the existence of the
density of the convolution measure. This measure intervenes in the product formula for the
spherical functions.
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Remarkable ball quotients

Gert Heckman (Radboud University Nijmegen)

We shall discuss complex ball quotients B/Γ, for which Γ is generated by complex re-
flections. Subsequently we review ball quotients related to point configurations on a line
(Appell-Lauricella hypergeometric functions), next ball quotients related to point configu-
rations in a plane (exceptional root system hypergeometric functions), and finally two ball
quotients found by Daniel Allcock for which a modular interpretation is still missing. We
shall provide additional evidence for the monstrous proposal of Allcock.

Cusp forms for reductive symmetric spaces

Job Kuit (University of Copenhagen)

This is joint work with Erik van den Ban and Henrik Schlichtkrull. For a real reductive
Lie group G, there exists a notion of cusp form, which was introduced by Harish-Chandra.
He showed that the space of cusp forms coincides with the discrete part of the spectral
decomposition of the space of square integrable functions on G. The class of real reductive
symmetric spaces contains the real reductive Lie groups. It would be interesting to have
a notion of cusp form for this class of spaces, but the generalization of Harish-Chandra’s
definition turns out to be somewhat problematic due to the fact that certain integrals are
divergent. Some years ago, Flensted-Jensen suggested a definition, that led to the ongoing
work with Erik van den Ban and Henrik Schlichtkrull. In this talk I will discuss the problems
with convergence of the integrals and propose a modification of Flensted-Jensen’s idea that
gives a solution for symmetric spaces of split rank 1.

Kähler structures on T ∗G and invariant theory

Karl Leicht (University of Lille 1)

For a compact connected Lie group G, we construct G-biinvariant Kaehler structures on
the total space T ∗G of the cotangent bundle of G using invariant theory. In particular,
we exhibit a Kaehler structure that is not diffeomorphic to the standard one obtained by
identifying T ∗G with GC in the standard fashion. We discuss some related questions.
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One-parameter subgroups of Kac-Moody groups

Timothée Marquis (Universität Erlangen-Nürnberg)

Kac-Moody groups may be viewed as infinite-dimensional analogues of semi-simple Lie
groups (or rather, semi-simple algebraic groups). In a broad sense, a Kac-Moody group is a
group attached to a Kac-Moody Lie algebra, where a Kac-Moody algebra is some infinite-
dimensional Lie algebra which possesses, as for semi-simple (finite-dimensional) Lie algebras,
a Cartan decomposition with respect to some set of roots.

Although Kac-Moody groups may be turned into Hausdorff topological groups, one does
not know (beyond the affine case) how to equip them with a Lie group structure. In fact,
the Lie correspondence between a Kac-Moody group and its Lie algebra is very poorly
understood. On the other hand, Kac-Moody groups possess a very rich algebraic structure
and act naturally in a nice way on some geometric objects called buildings: this provides a
very powerful tool to study them.

In this talk, I will illustrate how these geometric tools allow to better understand the
Lie correspondence between a real or complex Kac-Moody group G and its Lie algebra by
describing the set of continuous one-parameter subgroups of G. At the end of my talk, I will
also briefly explain my main current research project, which in some sense tries to fill the
gap between Kac-Moody groups and infinite-dimensional Lie groups.

Knapp-Stein type intertwiners for symmetric pairs

Jan Möllers (Aarhus University)

For a symmetric pair (G,H) we construct a family of intertwining operators between spher-
ical principal series representations of G and H that are induced from parabolic subgroups
satisfying certain compatibility conditions. The operators are given explicitly in terms of
their integral kernels and we prove convergence of the integrals for an open set of parameters
and meromorphic continuation. For the rank one cases (G,H) = (U(1, n;F), U(1,m;F) ×
U(n−m;F)), F = R,C,H,O, we further show that these operators generically span the space
of intertwiners.

Infinite symmetric groups and simplicial bordisms

Yuri Neretin (University of Vienna and Moscow State University)

We produce representations of categories of bordisms from unitary representations of in-
finite symmetric groups.
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Resonances on Riemannian symmetric spaces: the case of
SL(3,R)/SO(3)

Angela Pasquale (Université de Lorraine, Metz)

Let ∆ be the Laplace-Beltrami operator on a Riemannian symmetric space of the non-
compact type G/K, and let σ(∆) denote its spectrum. The resolvent R(z) = (∆ − z)−1

is a holomorphic function on C \ σ(∆), with values in the space of bounded operators on
L2(G/K). We study the meromorphic continuation of R as distribution valued map on a
Riemann surface above C \ σ(∆). If such a meromorphic continuation is possible, then the
poles of the meromorphically extended resolvent are called the resonances. The main ques-
tions are the existence, location and interpretation of resonances. This talk, based on a joint
work with Joachim Hilgert and Tomasz Przebinda, presents the case of SL(3,R)/SO(3).

Rankin-Cohen Operators for symmetric pairs

Michael Pevzner (Université de Reims)

The celebrated Rankin-Cohen brackets can be interpreted as intertwining operators be-
tween different unitary representations of the Lie group SL(2,R). We present their analogue
arising in the setting of breaking symmetries for six different complex geometries and explain
in a systematic way why such differential operators are related to Jacobi polynomials in one
variable.

Affine Hecke algebras and the XXZ spin chain

Jasper Stokman (University of Amsterdam and Radboud University Nijmegen)

The Heisenberg XXZ spin chain is a well known integrable one-dimensional quantum
lattice model. Solutions of the associated quantum Knizhnik-Zamolodchikov (KZ) equations
give rise to correlation functions. I will construct a basis of solutions and will describe the
monodromy of the quantum KZ equations in terms of explicit elliptic solutions of dynamical
Yang-Baxter and reflection equations.

At the basis of these results is the observation that the spin chains are governed by Bax-
terizations of principal series modules of affine Hecke algebras. This allows one to use the
theory on double affine Hecke algebras and on basic hypergeometric functions associated to
root systems in this context.
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