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Research profile
My research area is the representation theory of finite-dimensional algebras and quivers. I focus particularly on the numerous deep connections to the representation theory of Kac-Moody
Lie algebras. Various crucial geometric constructions (Nakajima quiver varieties, KashiwaraSaito’s geometric crystal graphs, semicanonical bases for enveloping algebras, generic bases
for cluster algebras) can only be realized for symmetric Kac-Moody Lie algebras. In an extensive project with Geiss and Leclerc, we are currently developing a general framework for all of the
above (using quivers with loops and relations) which covers all symmetrizable, non-symmetric
cases. This should also trigger a new research field inside the classical representation theory
of finite-dimensional algebras, namely the study of generalized modulated graphs. I’m also interested in classical homological conjectures for finite-dimensional algebras.
The project described above will keep us busy for several years. A related topic of future investigation is the representation theory of wild quivers or more generally of wild algebras. Roughly
speaking these are finite-dimensional algebras whose module category contains all module
categories of all finite-dimensional algebras via suitable embedding functors. This fractal behaviour of module categories is quite common and should also occur in many other areas of

mathematics. As a research group we would like to “start again from zero” and develop a vision for the future of this research area. The methods will include Schofield induction, Kerner
bijections and Auslander-Reiten Theory.
Research Area DE My research group works on the representation theory of finite-dimensional
algebras and quivers. In an extensive joint work with Geiss and Leclerc, we introduced a a new
class of quivers with relations (see [2]) which yields a strong link to the representation theory of
symmetrizable Kac-Moody Lie algebras. For example, in a current preprint arXiv:1702.07570 [1]
we use these quivers with relations to obtain a geometric realization of the crystal graph of any
symmetrizable Kac-Moody algebra. (Such results were before only available for the symmetric
case.) We also laid the groundwork for a new direction in the representation theory of modulated
graphs, working not only with bimodules over division rings but over more general rings. Jasso
(long term postdoc in Bonn) developed together with Külshammer a theory of Higher Nakayama
algebras, contributing to the development of Higher Auslander-Reiten theory, initiated by Iyama
and others involved in the categorification project of Fomin-Zelevinsky cluster algebras.
Supervised theses
Master theses: 29, currently 7
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Selected PhD students
Jan Geuenich (January/February 2017): “Quiver Mutations and Potentials”,
afterwards Postdoc, University of Bielefeld
Sondre Kvamme (October 2017): “Comonads and Gorenstein Homological Algebra”,
now Postdoc, Département de Mathématiques d’Orsay
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