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Random walks on groups, groups acting on fractals

The conference will take place at IMAG in University of Montpellier.

How to access.

Please notice that the morning and afternoon talks are not in the same room.

Schedule

• Monday 5th - Room 109, building 9 (IMAG).

9:30-10:45 Hanna Oppelmayer - Poisson boundaries of random walks on groups 1

11:15-12:30 Matteo Tarocchi - Rearrangement groups of fractals and Thompson groups 1

• Monday 5th - Room 12.01, building 12.

14:30-15:15 Andrey Alpeev - Characterizing C∗-simplicity via Poisson boundaries.

15:30-16:15 Guillaume Chevalier - Passage Probabilities for Finite-Range Random Walks
on Infinite Trees.

16:45-17:30 Antoine Derimay - Poisson boundaries of lattices and discretisation techniques

• Tuesday 6th - Room 109, building 9 (IMAG).

9:30-10:45 Hanna Oppelmayer - Poisson boundaries of random walks on groups 2

11:15-12:30 Matteo Tarocchi - Rearrangement groups of fractals and Thompson groups 2

• Tuesday 6th - Room 12.01, building 12.

14:30-15:15 Bruno Duchesne - Homeomorphim groups of Airplane, Basilica and Rabbits

15:30-16:15 Neha Nanda - Right-angled Artin groups are symmetric diagram groups

• Wednesday 7th - Room 109, building 9 (IMAG).

9:30-10:45 Hanna Oppelmayer - Poisson boundaries of random walks on groups 3

11:15-12:30 Matteo Tarocchi - Rearrangement groups of fractals and Thompson groups 3

Titles and abstracts

Mini-courses

• Hanna Oppelmayer (Université Grenoble - Université de Montpellier)

Poisson boundaries of random walks on groups

I will give a gentle introduction to random walk boundaries on topological groups and
the Poisson boundary. We will see some basic properties as well as deep connections to
algebraic properties of the underlying group. I will sketch some techniques for deriving
certain entropy spectra.

• Matteo Tarocchi(Université de Grenoble - Université Paris Saclay)

Rearrangement groups of fractals and Thompson groups

This minicourse is about rearrangement groups of fractals: a family of countable groups of
”piecewise-rigid” homeomorphisms of many different ”limit spaces”. This family includes
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the trip of Thompson’s groups F, T and V (acting piecewise-affinely on the interval, the
circle and the Cantor space, respectively). In general, the main ingredient is a replacement
system, which is a set of rules for generating increasingly more complex graphs by replacing
edges with subgraphs. When a replacement system is well-behaved, the graphs converge to
a compact metrizable topological space, often a fractal-like space, which we call the limit
space. The idea is that such graphs approximate the topological space arbitrarily well. The
replacement system also defines a rearrangement group, which acts on the limit space by
homeomorphisms that correspond to isomorphisms of finite graphs approximating the limit
space. The first lecture will be about Thompson’s groups F, T and V, in order to introduce
the key ideas and reasons behind the introduction of rearrangement groups. Then we will
define replacement systems, limit spaces and rearrangement groups and highlight some
facts about them. Lastly, we will see how to tackle the conjugacy problem in these groups
with a combinatorial and graphical method.

Expository talks

• Andrey Alpeev (ENS Paris)

Characterizing C∗-simplicity via Poisson boundaries.

A connection between C∗-simplicity and the Furstenberg boundary is well known. I will
give a characterization of C∗ simplicity for countable groups in terms of their Poisson
boundaries. Namely, for a Baire-generic probability measure on a C∗-simple group, the
action on the Poisson boundary is essentially free. For a Baire-generic probability measure
on a non-C∗-simple group, the action on the Poisson boundary is not essentially free.

• Guillaume Chevalier (Université Bordeaux - Université Montpellier)

Passage Probabilities for Finite-Range Random Walks on Infinite Trees.

When we consider a random walk on an infinite tree, it is natural to ask how the sequence
of probabilities that such a random walk is at a given vertex after a certain among of steps,
behaves when the number of steps goes to infinity. In this talk, I will present a method for
obtaining asymptotic expansions to any order for this sequence of probabilities, extending
a result due to S. P. Lalley(Ann. Probab. 21 (1993), no. 4, p.2087-2130). More precisely, if
x, y are two vertices of an infinite tree in which every vertex has at least three neighbours,
and if (Zn)n denotes an irreducible finite range random walk on the tree, based at x, whose
transition kernel is invariant under a cofinite action of an automorphism group of the tree,
then there exist constants r ∈ Z/dZ, C > 0 and (cl)l≥1 such that we have the asymptotic
expansion:
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and Px(Zdn+t = y) = 0 for any t 6= r [d], with d the period of the random walk and R > 1
the radius of convergence of the associated generating function called Green’s function.

The method used to prove this asymptotic result relies on tools from algebraic geometry
and complex analysis. We will present it on the example of a simple random walk in a
regular tree.

• Antoine Derimay (Université Paris Saclay)

Poisson boundaries of lattices and discretisation techniques

In his study of boundary theory of semisimple Lie groups, Furstenberg proved that if a
measure is stationary for a measure on the ambient group, it is also stationary for some
measure on a lattice of that group, thus proving that some Poisson boundary of the lattice
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is a quotient of some boundary of the group. Later on, Lyons and Sullivan introduced a
more general discretisation procedure for the Brownian motion on a Riemannian manifold,
getting a correspondence between harmonic functions on the manifold and for some random
walk on a “big enough” discrete subset. I will present a modified Lyons-Sullivan process,
proving that there exists a Poisson boundary of a lattice in a locally compact group which
is the same as that of the ambient group, under mild conditions on the measure. I will
then present an application of this result to the rigidity of actions on possibly non-proper
hyperbolic spaces.

• Bruno Duchesne (Université Paris Saclay)

Homeomorphim groups of Airplane, Basilica and Rabbits

The airplane, the basilica and the Douady rabbit are famous quadratic Julia sets. In
this talk, we will give purely topological characterizations of these spaces and study their
homeomorphism groups. Actually, we will identify these groups with some kaleidoscopic
or universal Burger-Mozes groups and thus deduce many properties of these groups.

• Neha Nanda (Université Caen)

Right-angled Artin groups are symmetric diagram groups

Guba and Sapir introduced a family of groups associated with semigroup presentations,
which are called symmetric and planar diagram groups. In this talk, we discuss diagram
groups and how right-angled Artin groups can be seen as symmetric diagram groups, in
contrast to the fact that not all right-angled Artin groups are planar diagram groups.
This was motivated by the example of pure virtual planar braid groups being symmetric
diagram groups. This is a joint work with Paolo Bellingeri and Anthony Genevois.


