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All talks will take place in Howard House, 4th floor seminar room

10:00-11:00 Jenya Sapir 09:30-10:30 Aditi Kar
11:30-12:30 Juan Souto 10:40-11:40 Chris Leininger
12:30-14:00 LUNCH 11:40-13:00 LUNCH
14:00-15:00 Mark Hagen 13:00-14:00 Lars Louder
15:30-16:30 Bruno Robbio 14:20-15:20 Viveka Erlandsson
16:30-- Reception (4th floor kitchen)

Thursday June 28 Friday June 29

Abstracts

Viveka Erlandsson (Bristol)

Title: COUNTING CURVES ON SURFACES

Abstract : Two curves in a closed hyperbolic surface of genus g are of the same type if they
differ by a mapping class. Mirzakhani studied the number of curves of given type and of
hyperbolic length bounded by L, showing that as L grows, it is asymptotic to a constant
times L6g−6. In this talk I will discuss a generalization of this result, allowing for other
notions of length. Through an analogy with counting lattice points in the Euclidean plane,
I will explain how this boils down to study a sequence of measures on the space of geodesic
currents.

Mark Hagen (Bristol)

Title: HYPERBOLIC GROUPS AND THEIR GENERALISATIONS

Abstract : A main idea of geometric group theory is that algebraic and algorithmic properties
of a finitely-generated group are often discernible from the large-scale geometry of its Cayley
graph. This idea is especially effective in the presence of negative curvature, i.e. for Gromov-
hyperbolic groups, of which there is a hugely successful theory.
The trouble is, many groups we’d like to understand are not hyperbolic, and so an industry
has sprung up around generalising hyperbolicity and looking for hyperbolic behaviour in



not-necessarily-hyperbolic groups. In this talk, I’ll introduce hierarchically hyperbolic groups,
which are a common generalisation of three seemingly disparate classes of examples — right-
angled Artin groups, mapping class groups, and hyperbolic groups — and explain a few uses
of this theory. This talk involves joint work with Jason Behrstock and Alessandro Sisto.

Aditi Kar (RHUL)

Title: 2D PROBLEMS IN GROUPS

Abstract : I will discuss a conjecture about stabilisation of deficiency in finite index subgroups
and relate it to the D2 Problem of C.T.C. Wall and the Relation Gap problem for group pre-
sentations. We can prove the pro-p version of the conjecture, as well as its higher dimensional
abstract analogues. Key ingredients are, first a classic result of Wall on the existence of CW
complexes with prescribed cellular chain complex, and second, a simple criterion for free-ness
of modules over group rings. This is joint work with Nikolay Nikolov.

Chris Leininger (UIUC)

Title: BOUNCE SPECTRA AND LIOUVILLE CURRENTS

Abstract : A particle bouncing around inside a Euclidean polygon gives rise to a biinfinite
”bounce sequence” (or ”cutting sequence”) recording the (labeled) sides encountered by the
particle. In this talk, I will describe recent work with Duchin, Erlandsson, and Sadanand,
in which we prove that the set of all bounce sequences—the ”bounce spectrum”—essentially
determines the shape of the polygon. This is consequence of a technical result about Liouville
currents associated to nonpositively curved Euclidean cone metrics on surfaces. In the talk I
will explain the objects mentioned above, how they relate to each other, and give some idea
of how one determines the shape of the polygon from its bounce spectrum.

Lars Louder (UCL)

Title: NEGATIVE IMMERSIONS FOR ONE-RELATOR GROUPS

Abstract : Let F be a non-abelian free group, and w in F an imprimitive element. The
primitivity rank π(w) of w is the smallest rank of a subgroup of F containing w as an
imprimitive element. If H is a finitely generated subgroup of the one-relator group G =
F/〈〈w〉〉 of rank at most π(w) − 1 then H is free. In particular if π(w) > 2 then G doesn’t
contain any Baumslag-Solitar groups. The proof generalizes several classical facts including
Magnus’ Freiheitssatz and theorems of Lyndon, Baumslag, Stallings, and Duncan–Howie.
This is joint work with Henry Wilton.



Bruno Robbio (UPV/EHU)

Title: AMALGAMS OVER HIERARCHICALLY HYPERBOLIC GROUPS

Abstract : Mladen Bestvina and Mark Feighn devised a theorem in 1992 to answer the following
question: When does a hyperbolic group (in the Gromov sense) result from gluing hyperbolic
groups? The theorem is known as “Combination theorem for hyperbolic groups” and one
of its most relevant consequences is that many new examples of hyperbolic groups can be
built from it. In the first part of the talk we will review the key ideas and ingredients of the
Bestvina-Feighn combination theorem. In the second part, we will briefly review the main
examples of hierarchically hyperbolic groups (HHG), which is a far-reaching generalization of
hyperbolic groups. To finish, we will state a combination theorem in the class of HHG along
with some of its applications. Joint work with Federico Berlai.

Jenya Sapir (MPI & SUNY Binghamton)

Title: A COMBINATORIAL APPROACH TO CURVE COUNTING

Abstract : We present a combinatorial model for geodesics on a hyperbolic surface S. We
will then use this model to bound the number of orbits of closed geodesics with at most K
self-intersections, under the action of the mapping class group of S. We also describe recent
improvements to the methods that have significantly lowered our upper bound. This result
is similar to a result of Aougab and Souto, but uses very different methods, which are of
individual interest. Moreover, it complements work of Mirzakhani that gives the asymptotic
growth of the number of geodesics of length at most L inside a single mapping class group
orbit.

Juan Souto (Rennes)

Title: SURFACE GROUPS IN GROUPS OF GERMS OF ANALYTIC DIFFEOMORPHISMS

Abstract : I will show how to construct surface groups in the group of germs of analytic
diffeomorphisms of the complex plane fixing the origin. The same method works over the
reals or over any other local field of characteristic 0. This is joint work with Serge Cantat.
Dominique Cerveau, and Vincent Guirardel.


