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Prof. Matthew Kennedy

Boundaries, injectivity and C*-simplicity

Abstract: I will present an operator-algebraic approach to Furstenberg’s theory of topological boundaries
for discrete groups based on the notion of injectivity. I will discuss applications to the structure of group
C*-algebras and crossed products. In particular, I will discuss a dynamical characterization of the class of
C*-simple groups, i.e., groups with simple reduced C*-algebras. It is not difficult to see that a C*-simple
group necessarily has trivial amenable radical, and it was an open question for many years to determine
whether the converse statement holds. Recent examples constructed by Le Boudec show that the answer
to this question is negative, but raise the more general question of whether there is an intrinsic algebraic
characterization of C*-simplicity. I will present recent work providing such a characterization.

Prof. Claire Anantharaman–Delaroche

From groups to semigroups and groupoids:
weak containment versus amenability by examples

Abstract: One of the many characterizations of amenability for a locally compact group G is the weak
containment property: that is, the injectivity of the canonical surjective homomorphism from the full
C*-algebra of G onto its reduced C*-algebra. If moreover the group G is discrete, amenability is also
equivalent to the nuclearity of its reduced C*-algebra.
Though groups are sufficient to describe homogeneous structures, there are plenty of objects which exhibit
more general symmetries that are nicely described in terms of semigroups or groupoids. In particular C*-
algebras of semigroups have attracted attention in various connections such as number theory, graphs,
tilings, or the study of C*-algebras generated by partial isometries satisfying specific combinatorics. In
the first part of my talk, I will describe some examples and explain in particular why groupoids provide
the appropriate tools in many contexts.
In these more general settings, amenability also plays an important role and is worth studying in de-
tail. Although groupoids are generally considered as behaving like groups, at the price of unavoidable
technicalities, there are some differences that were highlighted recently. The relations between the weak
containment property, amenability and nuclearity are quite subtle for semigroups, groupoids and their C*-
algebras. In the second part, I will mainly focus on these questions. In the course of the discussion we
will see that the notion of exactness plays a role. While this notion is rather well understood in case of
groups, it raises issues for groupoids that I will mention if time permits.


