Blockseminar Geometrische Gruppentheorie
Karlsruhe-Miinster-Regensburg

24.-27. September 2012

The aim of the seminar is to understand the structure and theory of the isometry
groups of CAT(0)-spaces and their lattices. The papers [6,7] by Caprace and
Monod provide the fundamental theory. Our background reference for CAT(0)-
spaces is the book by Bridson and Haefliger [4]. Further papers are taken as a
reference in suitable cases and if needed.

Program

Timetable
Background and classical results

Talk 1 (CAT(0) geometry I). Elementary introductory talk which discusses
the definition and basic properties of CAT(0) geometry

Speaker: Francesca

Literature: [2—4]

Talk 2 (CAT(0) geometry IT). Discuss main properties of CAT(0) geometry
such as the Tits boundary, types of isometries,...

Speaker: Werner

Literature: [2—4,7)

Talk 3 (lattices in products of trees). Overview with examples of lattices
in products of trees (such as constructed in [9] for example)

Speaker: Malte

Literature: [9,10]

Classes of examples of CAT(0)-spaces

Talk 4 (Symmetric spaces). Definition and overview with examples (such as
SL,(R)/SO(n)) of symmetric spaces of non-compact type.

Speaker: Markus

Literature: [2,3]

Talk 5 (Euclidean buildings - an introduction from a metric view-
point). Discuss metric definitions and characterizations of Euclidean build-
ings. (In particular the (easy to state) characterizations of Euclidean buildings
of Kleiner (for a proof see [12]) and Charney-Lytchak.)

Speaker: Daniel

Literature: [11,12]

Talk 6 (Characterizations of symmetric spaces and Euclidean build-
ings). Discuss results of mentioned literature which are used in the proof of
in [7, Theoren 1.3].

Speaker: Matthias

Literature: [14,15]



Talk 7 (Non-classical examples). Discussion of [1]. Refer to [8] for a general
discussion of non-classical CAT(0)-examples.

Speaker: Lukas

Literature: [1,8]

Structure theory of CAT(0)-spaces

We want to understand the generalized de Rham decomposition of isometry
groups of CAT(0)-spaces and of the CAT(0)-spaces themselves as proved in [7].

Talk 8 (Decomposing CAT(0) spaces I). Discussion of Theorem 1.1 and 1.6
and 1.9. Explain chapter 5, which includes the proof of Theorem 1.9.
Speaker: Stefan

Literature: (7]

Talk 9 (Decomposing CAT(0) spaces II). Conclusion of the proof of Theorems
1.1 and 1.6 [7].

Speaker: Petra

Literature: [6,7]

Lattices in the isometry groups of CAT(0)-spaces

The broad topic of this part are generalizations of classic theorems about lattices
in Lie groups to CAT(0)-lattices.

Talk 10 (The Borel density theorem). Theorem 1.1 and 2.4 in [6]. Explain why
it generalizes the classical Borel density theorem.

Speaker: Matthew

Literature: [6]

Talk 11 (Arithmeticity I). This and the following talk should give an overview
of Theorem 1.9, which generalizes Margulis’ arithmeticity. See also [7, section 8]
for associated superrigidity statements.

Speaker: Roman

Literature: [6]

Talk 12 (Arithmeticity II). Continuation of the previous talk.
Speaker:
Literature: [6]
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