
Some current research projects

Locally and globally symmetric spaces form a central class of examples in Riemannian

geometry (and many other mathematical fields). They combine the advantage of a rich

variety of geometric phenomena with the possibility of explicit computations and thus

provide test cases for general conjectures. The same holds for their discrete analogues,

the Euclidean buildings of Bruhat-Tits associated to p-adic Lie groups. Besides Gromov-

Hausdorff limits of Riemannian manifolds, Euclidean buildings are the most important

examples of spaces of nonpositive curvature in the sense of Alexandrov. Our chief research

interest at the moment is to investigate p-adic extensions of various large scale geometric

properties of locally symmetric spaces.

1. Metric geometry of Bruhat-Tits buildings

Entropy of geodesic flows: Given a dynamical system, “entropy” is a measure for the

complexity of orbits. There are various versions of this involved quantity, e.g. topologi-

cal, measure-metric, volume entropy, and there are many inequalities between them. In

geometry, entropy has been studied most intensively for the geodesic flow on Riemannian

manifolds. An ongoing project is to further investigate the various notions of entropy

for the geodesic flow on buildings. Analogous questions can be studied for more general

CAT(0) spaces and also for Tits-Kac-Moody and other hyperbolic buildings (see [BB] and

[Bou]).
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2. Discrete subgroups of Lie groups

Rigidity of lattices: In the study of discrete subgroups of semisimple Lie groups one has

been mainly interested in lattices (i.e., discrete subgroups of finite covolume) culminating

in the celebrated rigidity theorems of Mostow and Margulis. From a different point of

view one studies the set of all discrete subgroups of a given Lie group. This approach is
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motivated by K. Corlette who discovered in [C] a new rigidity phenomenon in rank one

groups, which is extended to all lattices of higher rank in [L5]. The basic philosophy is

that lattices are “isolated” among discrete subgroups. The goal is to further extend such

results to p-adic groups (see also [CG] and [Q]).
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3. Geometric group theory

Filling functions: In geometric group theory one studies finitely generated groups by

considering metric spaces quasi-isometric to them (e.g. Cayley graphs). A basic quasi-

isometry invariant is the type of (combinatorially defined) isoperimetric inequalities or

“filling functions” introduced by Gromov (see [G1], [G2]). The goal of this joint project

with Ch. Pittet (Toulouse) is to determine the latter for arithmetic groups (which are

lattices in higher rank Lie groups). So far we completely understand the rank two case

(see [LP1] where we generalized previous results of Gromov and Thurston). The case

where the Lie group is simple and the dimension of the filling is equal to the real rank

of the group is treated in [LP3]. The basic tool is a certain subspace of the associated

globally symmetric space quasi-isometric to Γ constructed in [L4].
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