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Talk abstracts

Barbara Baumeister (University of Bielefeld): Dual approach to Coxeter and Artin
groups

Abstract. Let (W,S) be a Coxeter system with set of reflections T = ∪w∈Ww(S), and
let A(W ) be the related Artin group. About 15 years ago the so called dual approach to
study Coxeter as well as Artin groups has been started. The idea is to systematically
replace S by T . For Artin groups of spherical type a new presentation could be given, and
it has been shown that these groups are so called Garside groups with Garside element
a preimage of a Coxeter element in (W,T ). In my talk I will explore a generalization of
this concept in two different directions. The first direction is to generalize from Coxeter
elements to so called quasi Coxeter elements, and the second to move to reflection groups
that are extended Coxeter groups and that have applications in representation theory.

Benjamin Brück (University of Bielefeld): Between Tits buildings and free factor
complexes

Abstract. Much of the modern treatment of automorphism groups of free groups is
motivated by analogies with arithmetic groups. I will present a new family of complexes
interpolating between two well-studied objects associated to these classes of groups: the
free factor complex and the Tits building of GLn(Q). Each of these new complexes is
associated to the automorphism group Aut(AΓ) of a right-angled Artin group and has
the homotopy type of a wedge of spheres. The dimension of these spheres forms a new
invariant associated to Aut(AΓ).

Jelena Grbic (University of Southampton): Homology theory of super-hypergraphs

Abstract. Hypergraphs can be seen as incomplete abstract simplicial complexes in
the sense that taking subsets is not a closed operation in hypergraphs. This notion
can be extended to ∆-sets with face operations only partially defined, these objects we
name super-hypergraphs. In this talk I will set foundations of homology theory of these
combinatorial objects.

Radhika Gupta (University of Bristol): Cannon-Thurston maps for CAT(0) groups
with isolated flats

Abstract. Mj showed that Cannon–Thurston map exists for normal hyperbolic sub-
groups of a hyperbolic group. In this talk we will discuss Cannon–Thurston maps for
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normal hyperbolic subgroups (more generally, CAT(0) groups with isolated flats) of a
non-hyperbolic CAT(0) group with isolated flats with respect to the visual boundaries.
This is joint work with Benjamin Beeker, Mathew Cordes, Giles Gardam and Emily
Stark.

Mark Hagen (University of Bristol): R-cubings and asymptotic cones

Abstract. I will start by explaining a heuristic similarity between a method for con-
structing CAT(0) cube complexes and the Behrstock inequality for mapping class groups.
Motivated by this analogy, I will define an “R-cubing”, which is a type of median space
generalising R-trees in the same way that CAT(0) cube complexes generalise simplicial
trees. I will then explain why any asymptotic cone of a hierarchically hyperbolic group
(e.g. a mapping class group or right-angled Artin group) is an R-cubing. This gener-
alises/strengthens a theorem of Behrstock-Drutu-Sapir on the structure of asymptotic
cones of mapping class groups. I will also explain what such a theorem is for. This talk
is on ongoing joint work with Montserrat Casals-Ruiz and Ilya Kazachkov.

Ian Leary (University of Southampton): Groups of type FP without Morse theory

Abstract. Since Ken Brown introduced his criterion for the FP property, Morse theory
has played a large role in deciding whether groups are type FP , including in all previous
constructions of non-finitely presented groups of type FP , starting with Bestvina-Brady
groups in the 1990’s.

We give an alternative construction of a continous family of groups of type FP ,
including some new examples. We do not use Morse theory or CAT(0) cube complexes
at all. (Joint with Tom Brown.)

Josh Maglione (University of Bielefeld): Computing automorphisms of nilpotent
groups

Abstract. By bringing in tools from multilinear and non-associative algebra, we intro-
duce a general method to aid in the computation of automorphism groups for nilpotent
groups. Of particular interest is the case where the only classically known characteristic
subgroup is the derived subgroup. Using these tools, we can produce maximal series
of characteristic subgroups and use linear invariants to expose greater structure of the
automorphism group. We report on both individual work and joint work with Peter A.
Brooksbank and James B. Wilson.

Sarah Rees (University of Newcastle): Building more automatic structures for groups

Abstract. The concept of automaticity for a group was introduced by Thurston in the
late 1980’s, based on properties of the groups of compact hyperbolic 3-manifolds that
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had been identified by Cannon, which in particular facilitated computation with these
groups. Automatic groups are finitely presented, with recognisable normal forms and
word problem soluble in quadratic time, and if biautomatic they have soluble conjugacy
problem. A number of properties of closure and composition for this class of groups
were proved almost immediately after its definition; hence in particular the fundamental
group of most (but certainly not all) compact 3-manifolds could be proved automatic.

I’ll provide some background on the subject of automatic groups, providing some
motivation and summarising what is known, what is open, and what cannot be true of
groups in this class. I’ll define Holt and Hurt’s related concept of coset automaticity.
And I’ll provide some details of the methods we used to provide our recent results, and
describe a few groups for which our results give automatic structures, where none were
previously known.

Ján Špakula (University of Southampton): Strong hyperbolicity

Abstract. I will explain the metric notion of strong hyperbolicity. As the name sug-
gests, it is a strengthening of the usual notion of Gromov hyperbolicity, requiring “ex-
ponentially good” behaviour of the metric towards infinity. Any hyperbolic group can
be endowed with one of these (e.g., the Green metric), and using it simplifies several
well-known arguments (e.g. the existence of a proper isometric action on lp). I will
illustrate this with a simple construction of a quasi-isometric embedding of a hyperbolic
group into l1.

Mima Stanojkovski (University of Bielefeld): Automorphism groups and the PORC
conjecture

Abstract. In 1960, Graham Higman formulated his famous PORC conjecture in relation
to the function f(p, n) counting the isomorphism classes of p-groups of order pn. By
means of explicit formulas, the PORC conjecture has been verified for n < 8. Despite
that, it is still open and has in recent years been questioned. I will discuss an example
of du Sautoy and Vaughan-Lee (2012) giving a new geometric understanding of the
phenomena they observe. I will consequently present two new examples.

Motiejus Valiunas (University of Southampton): Residual properties of equationally
Noetherian groups

Abstract. A group G is said to be equationally Noetherian if every system of equations
over G is equivalent to a finite subsystem. The class of such groups G has been important
in ‘algebraic geometry over groups’ – for instance, studying it can help us to understand
elementary theories of groups. Equationally Noetherian groups, especially when they
are finitely generated, seem to be related to the class of residually finite groups. In
particular, examples of finitely generated groups which are residually finite but not
equationally Noetherian (or vice versa) do not seem to appear in the literature.
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In this talk I will compare and contrast the classes of (finitely generated) equationally
Noetherian and residually finite groups. I will describe a work in progress in this direction
by giving a summary of known and new results and presenting a couple of examples.

Nick Wright (University of Southampton): Coarse Median Algebras

Abstract. Hyperbolic groups are groups whose geometry is coarsely like that of a
tree, indeed one characterisation of Gromov hyperbolic spaces is that finite subsets
can be approximated (uniformly) by trees. CAT(0)-cube complexes are higher rank
analogues of trees, raising the question: what is the coarse notion of CAT(0)-cube
complex corresponding to hyperbolicity for trees? Bowditch introduced Coarse Median
Spaces to fill this role. In this talk I will introduce Coarse Median Algebras which we
define as a combinatorial counterpart of Coarse Median Spaces. The geometry of a
CAT(0)-cube complex is completely determined by the underlying Median Algebra, and
I will discuss how Coarse Median Algebras have their own intrinsic geometry allowing
the construction of a canonical metric. I will also discuss how this allows us to extend
numerous ideas from hyperbolicity into the higher rank world of Coarse Median Algebras.
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