




47th Seminar Sophus Lie

Castle Rauischholzhausen, May 29-31, 2014

Organizers: Ilka Agricola (Universität Marburg)
Istvan Heckenberger (Universität Marburg)
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Programme

Friday, May 30th

9:00-09:50 Anna Fino (Università degli Studi di Torino, Italy)
Solvable Lie groups and Hermitian geometry

– coffee break –

10:30-11:20 Ulrich Krähmer (University of Glasgow, UK)
On the Dolbeault-Dirac operator of a quantised Hermitian symmetric space

11:30-12:10 Alexander Alldridge (Universität Köln)
Fourier inversion and Paley-Wiener theorem for Riemannian symmetric
superspaces of rank one

– lunch break –

14:00-14:40 Maurizio Parton (Universitá di Chieti – Pescara, Italy),
Spin(9), Rosenfeld planes and canonical differential forms in octonionic geometry

14:50-15:30 Max Horn (Justus-Liebig-Universität Gießen)
Generalized Spin representations

– coffee break –

16:10-16:50 Andreas Arvanitoyeorgos (University of Patras, Greece)
Homogeneous Einstein metrics on Stiefel manifolds and compact Lie groups

17:00-17:40 Boris Kruglikov (University of Tromsø, Norway)
Homogeneous almost complex and related structures in dimension 6

Saturday, May 31st

9:00-09:50 Vicente Cortes (Universität Hamburg)
Symplectic Lie groups

– coffee break –

10:30-11:20 Konrad Waldorf (Ernst-Moritz-Arndt-Universität Greifswald)
Loop group geometry and transgression

11:30-12:10 Aleksy Tralle (University of Warmia and Mazury in Olsztyn, Poland)
Almost compact Clifford-Klein forms

– lunch break –

14:00-14:40 Oliver Goertsches (Universität Hamburg)
Positively curved GKM-manifolds

14:50-15:30 Valdemar Tsanov (Ruhr-Universität Bochum)
Cohomological components of modules

– coffee break –

16:00-16:40 Cristian Lenart (MPI Bonn)
Specialized Macdonald polynomials, quantum K-theory, and Kirillov
-Reshetikhin modules

17:00 bus departure
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Abstracts

Alldridge, Alexander – Fourier inversion and Paley-Wiener theorem for Riemannian
symmetric superspaces of rank one. We report on recent progress in the harmonic analysis
on Riemannian symmetric superspaces of rank one. Contrary to the non-super situation, there
are discrete parts of the spectrum, which leads to interesting predictions in the condensed matter
physics. This is joint work with my recent PhD student Wolfgang Palzer.

Arvanitoyeorgos, Andreas – Homogeneous Einstein metrics on Stiefel manifolds and
compact Lie groups. We study Einstein metrics on homogeneous spaces whose isotropy rep-
resentation contains equivalent summands. The description of invariant metrics on such spaces
is not easy in general. By making some symmetry assumption we obtain some new invaraint
Einstein metricson certain Stiefel manifolds SO(n)/SO(n−k) of orthonormal k-frames in R

n, not
previous obtained by Sagle, Jensen, and Arvanitoyeorgos-Dzhepko-Nikonorov. We also apply such
method to obtain left-invariant Einstein metrics on the compact Lie group SO(n) which are not
naturally reductive.

Goertsches, Oliver – Positively curved GKM-manifolds. A fruitful approach to the posi-
tive sectional curvature assumption in Riemannian geometry is to assume some kind of symmetry.
While often the existence of an effective action of a torus is required whose dimension grows
with the dimension of the manifold we consider here positively curved manifolds with a differ-
ent symmetry assumption, namely the existence of a torus action of GKM-type: these actions
have only finitely many fixed points and their one-skeleton, i.e., the union of the one-dimensional
orbits, is two-dimensional. We observe that all known examples of even-dimensional positively
curved manifolds admit a GKM action. The relevance of this notion comes from the fact that
for these actions the equivariant cohomology algebra can be computed explicitly from a graph
which encodes the structure of the one-skeleton. This information can then be used to compute
the ordinary de Rham cohomology of the manifold. The main result to be presented is that under
a slightly more restrictive assumption on the strata of the action, we can determine the structure
of the one-skeleton, and consequently the de Rham cohomology completely: a positively curved
GKM3-manifold has the real cohomology ring of a compact rank one symmetric space. (Based
on joint work with Michael Wiemeler)

Krähmer, Ulrich – On the Dolbeault-Dirac operator of a quantised Hermitian sym-
metric space. In this joint work with Matthew Tucker-Simmons (U Berkeley) the Dolbeault
complex of the quantised compact Hermitian symmetric spaces is identified with the Koszul com-
plexes of the quantised symmetric algebras of Berenstein and Zwicknagl. This leads for example
to an explicit construction of the relevant quantised Clifford algebras.

Kruglikov, Boris – Homogeneous almost complex and related structures in dimension
6. We give a classification of invariant almost complex and related (almost Hermitian, almost
symplectic) structures on homogeneous manifolds of dimension 6 with semi-simple isotropy, and
describe their integrability and other geometric properties. Those structures with non-degenerate
Nijenhuis tensor are shown to have the automorphism group of dimension either 14 or 9. We also
discuss the maximal and submaximal dimensions (gap) problem for these structures (joint work
with Dmitri Alekseevsky and Henrik Winther).

Lenart, Cristian – Specialized Macdonald polynomials, quantum K-theory, and Kirillov-
Reshetikhin modules. The Macdonald polynomials are Weyl group invariant polynomials with
rational function coefficients (in q, t), which specialize to the irreducible Lie algebra characters
upon setting q = t = 0. Quantum K-theory is a K-theoretic generalization of quantum coho-
mology. Kirillov-Reshetikhin (KR) modules are certain finite-dimensional modules for affine Lie
algebras. Braverman and Finkelberg related the Macdonald polynomials specialized at t = 0 to
the quantum K-theory of flag varieties. With S. Naito, D. Sagaki, A. Schilling, and M. Shimozono,
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we proved that the same specialization of Macdonald polynomials equals the graded character of
a tensor product of (one-column) KR modules. I will discuss the combinatorics underlying these
connections.

Parton, Maurizio – Spin(9), Rosenfeld planes and canonical differential forms in oc-
tonionic geometry. Starting from the description of Spin(9) as generated by 9 involutions in
SO(16), I will construct canonical differential forms associated with structures in higher dimen-
sions given by the groups Spin(10)U(1), Spin(12)Sp(1) and Spin(16) in dimensions 32, 64 and 128
respectively. The motivation is given by the holonomies of the Rosenfeld projective planes EIII,
EVI and EVIII, where the described differential forms appear as generators of their cohomolo-
gies. The construction here given appears as extending that of the quaternionic 4-form associated
with Sp(2)Sp(1), of the Spin(7) form in dimension 8 and of the 8-form associated with Spin(9)
in dimension 16. All these differential forms appear to be nested one into the other, giving rise
to a ”matryoshka” of canonical differential forms associated with different groups of octonionic
geometry. This is a joint work with Paolo Piccinni.

Tralle, Aleksy – Compact Clifford-Klein forms. My talk will be devoted to the problem of
finding compact Clifford-Klein forms. We find a method of constructing almost complex Clifford-
Klein forms in terms of Satake diagrams. In particular, we give new examples of such forms.

Tsanov, Valdemar – Cohomological components of modules. Let G → G′ be an em-
bedding of semisimple complex Lie groups, let B and B′ be a pair of nested Borel subgroups,
and let f : G/B → G′/B′ be the associated equivariant embedding of flag manifolds. We study
the pullbacks of cohomologies of invertible sheaves on G′/B′ along the embedding f . Let O′ be
a G′-equivariant invertible sheaf on G′/B′, and let O be its restriction to G/B. Consider the
G-equivariant pullback on cohomology p : H(G′/B′, O′) → H(G/B,O). The Borel-Weil-Bott
theorem implies that the two cohomology spaces above are irreducible modules of G′ and G re-
spectively. By Schur’s lemma, p is either surjective or zero. We establish a necessary and sufficient
condition for nonvanishing of p, and prove a structure theorem about the set of cohomological
pairs of highest weights. We also study in detail some special cases of embeddings, e.g. regular
and diagonal. The methods rely on Kostant’s theory of Lie algebra cohomology.

Waldorf, Konrad – Loop group geometry and transgression. Transgression takes gerbes
over a manifold M and produces circle bundles over the free loop space LM . This is particularly
interesting whenM is a compact Lie groupG, since these Lie groups come equipped with canonical
gerbes, whose associated circle bundles over LG are in fact central extensions. I will explain a
bit the basics of transgression and point out some implications for loop group extensions. As an
application I will talk about the spin geometry of loop spaces and how insights from transgression
can be used there.

Participants

Agricola, Ilka
Universität Marburg, agricola@mathematik.uni-marburg.de

Alldridge, Alexander
Universität Köln, alldridge@math.uni-koeln.de

Arvanitoyeorgos, Andreas
University of Patras / Greece, arvanito@math.upatras.gr

Bazzoni, Giovanni
Universität Bielefeld, gbazzoni@math.uni-bielefeld.de

Bertram, Wolfgang
University of Lorraine / France, wolfgang.bertram@univ-lorraine.fr
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Casselmann, Lana
Universität Hamburg, lana.casselmann@math.uni-hamburg.de

Cortés, Vicente
Universität Hamburg, vicente.cortes@math.uni-hamburg.de

Dieterich, Peter-Simon
Universität Hamburg, peter-simon.dieterich@uni-hamburg.de

Eyni, Jan Milan
Universität Paderborn, janme@math.uni-paderborn.de

Farahmandparsa, Amir
Universität Gießen, farahmandparsa@math.uni-giessen.de

Ferreira, Ana Cristina
University of Minho, Braga / Portugal, anaferreira@math.uminho.pt

Fialowski, Alice
University of Budapest / Hungary, fialowsk@cs.elte.hu

Fino, Anna
University of Torino / Italy, annamaria.fino@unito.it

Friedrich, Thomas
Humboldt-Universität zu Berlin, friedric@math.hu-berlin.de

Galaev, Anton
University of Brno / Czech Republic, galaev@math.muni.cz

Geipel, Jakob
Universität Marburg, geipelj@students.uni-marburg.de

Glöckner, Helge
Universität Paderborn, glockner@math.uni-paderborn.de

Goertsches, Oliver
Universität Hamburg, oliver.goertsches@math.uni-hamburg.de

Groeger, Josua
Humboldt-Universität zu Berlin, groegerj@mathematik.hu-berlin.de

Heckenberger, István
Universität Marburg, heckenberger@mathematik.uni-marburg.de

Hofmann, Karl Heinrich
Technische Universität Darmstadt, hofmann@mathematik.tu-darmstadt.de

Horn, Max
Universität Gießen, max.horn@math.uni-giessen.de

Jiang, Chengen
Universität Gießen, chengen.jiang@math.uni-giessen.de

Köhl, Ralf
Universität Gießen, Ralf.Koehl@math.uni-giessen.de

Konstantis, Panagiotis
Universität Marburg, pako@mathematik.uni-marburg.de

Krähmer, Ulrich
University of Glasgow, ulrich.kraehmer@glasgow.ac.uk

Kruglikov, Boris
University of Tromsø/ Norway, boris.kruglikov@uit.no

Lenart, Christian
Max-Planck-Institut für Mathematik Bonn, clenart@albany.edu
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Madsen, Thomas Bruun
University of Pisa / Italy, thomas.madsen@sns.it

Marquis, Thimothée
Universität Erlangen, marquis@math.fau.de

Meinke, Benedict
Universität Hamburg, benedict.meinke@math.uni-hamburg.de

Müller, Paula
Universität Gießen, paula.k.mueller@gmx.de

Neeb, Karl-Hermann
Universität Erlangen, neeb@math.fau.de

Parton, Maurizio
Università di Chieti – Pescara, parton@sci.unich.it

Reidegeld, Frank
Technische Universität Dortmund, freide@mathematik.tu-dortmund.de

Rollenske, Sönke
Universität Bielefeld, rollenske@math.uni-bielefeld.de

Schneider, Eivind
University of Tromsø/ Norway, eivind.schneider@gmail.com

Schütt, Jakob
Universität Paderborn, spoon@math.uni-paderborn.de

Shaikh, Zain
Universität Paderborn, zain@math.upb.de

Skill, Thomas
Hochschule Bochum, thomas.skill@hs-bochum.de

Souaifi, Sofiane
University of Strasbourg / France, sofiane.souaifi@math.unistra.fr

Storm, Reinier
Universität Marburg, reinier.storm@gmail.com

Strasburger, Aleksander
Warsaw University of Life Sciences / Poland, aleksander strasburger@sggw.pl

Tralle, Aleksy
University of Olsztyn / Poland, tralle@matman.uwm.edu.pl

Trusheim, Ramona
Universität Marburg, ramona.trusheim@web.de

Tsanov, Valdemar
Ruhr-Universität Bochum, valdemar.tsanov@rub.de

Tutschkow, Darja
Universität Marburg, pako@mathematik.uni-marburg.de

Upmeier, Harald
Universität Marburg, upmeier@mathematik.uni-marburg.de

Ur Rehmann, Naqeeb
Universität Gießen, naqeeb@mathematik.uni-marburg.de

Vasilev, Stefan
University of Sofia / Bulgaria, stefansv@uni-sofia.bg

Vocke, Karolina
Universität Marburg, vocke@mathematik.uni-marburg.de



9

Waldorf, Konrad
Universität Greifswald, konrad.waldorf@uni-greifswald.de

Wang, Jing
Universität Marburg, wangjingmath@gmail.com

Wang, Kai
Universität Marburg, kwang@mathematik.uni-marburg.de

Weich, Tobias
Universität Paderborn, weich@Mathematik.Uni-Marburg.de

Winkelmann, Jörg
Universität Paderborn, joerg.winkelmann@ruhr-uni-bochum.de

Winther, Henrik
University of Tromsø/ Norway, henrik.winther@uit.no
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Local map (Rauischholzhausen)

P

8

4: Guesthouse 4 (2 separate
entrances, L and R)

x

4

x: primary school at park entrance

Parking: please use upper entrance, not F.von−Stumm−Str.

8: Guesthouse 8

Zimmerplatz
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Useful adresses in Rauischholzhausen:

Sparkasse Marburg-Biedenkopf (bank with ATM machines)
Potsdamer Str. 12, 06424 / 928008

Schloss-Apotheke (pharmacy)
Wittelsberger Str. 1, 06424 / 3575

Hofladen Duske (farm market)
open Tue and Fr 4 pm – 6:30 pm and upon appointment
Potsdamer Str. 7, 06424 / 70207
www.biolandhof-duske.de

Edeka-Markt (supermarket)
Große Gasse 2

Taxis:

normal taxis: Taxi Brunett (06421 / 880099), Taxi-Sorany ( 06421 / 484444).

taxi with fixed price (usually cheaper): City Taxi Marburg (06421 / 5 11 11).

Because of past bad experiences, we cannot recommend Telecar Marburg anymore.

* * * * * * * * * * * * * *

Castle address: Schloss Rauischholzhausen
Ferdinand-von-Stumm-Str.
35085 Ebsdorfergrund / Rauischholzhausen
Tel. +49 (0) 6424/301-100 or -333, fax - 342

Hotel zum Stern
Zimmerplatz 4
35085 Ebsdorfergrund / Rauischholzhausen
Tel. +49 (0) 6424/9267-0, fax -67

Contact: Birgit Straßheim
Fachbereich Mathematik und Informatik
Philipps-Universität Marburg
Hans-Meerwein-Strasse
D-35032 Marburg, Germany
Tel. 06421 / 28 254 89
strassheim@mathematik.uni-marburg.de

Cell phone of Ilka Agricola for emergencies:
+49 (0) 179 / 47 62 156
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Local map (downtown Marburg)
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Pension Haus Müller

Deutschhausstr. 29, + 49 (0)6421 / 65659

Welcome Hotel Marburg

Pilgrimstein 29, + 49 (0)6421 / 9180

Guest House in the Old Botanical Garden 

access: by the prolongation of Bunsenstr. or the walking
paths in the garden (staircase to Pilgrimstein, bridge behind

parking lot of Hörsaalgebäude)

to ‘Oberstadt’

public elevator Bahnhofstr. 14, + 49 (0)6421 / 685 880 

Village Hotel Marburg

Bus stop  Marburg <−> Rauischholzhausen

The bus will leave in front of "Zollamt

Marburg" under the motorway bridge 

(look for "Busunternehmen Nau")

Hotels:


