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Bruno Martelli

Pisa

The geometry of 3-manifolds

We introduce the 8 Thurston geometries and quickly turn to the most interesting one,
hyperbolic geometry. We review the basic techniques employed to construct, study,
and manipulate hyperbolic manifolds in dimension 3. These include decomposing a 3-
manifold along polyhedra and studying the solution of Thurston’s equations.

Luisa Paoluzzi

Université Aix-Marseilles

On the topology of arbitrary 3-manifolds and 

the importance of hyperbolic ones

Hyperbolic manifolds can be considered the most interesting class of 3-manifolds. In
order to justify this assertion, I will discuss 3-manifolds at large, notably different
ways  to  construct  them and  strategies  to  classify  them by  reducing  arbitrary  3-
manifolds  to  “geometric  building  blocks”,  following  the  original  idea  in  William
Thurston's programme. Along the way, I will also point out specificities of hyperbolic
manifolds. If time permits, I will discuss properties of knot and link exteriors.

Alan Reid

Rice University, USA

 Arithmetic aspects of hyperbolic 3-manifolds

We will discuss the role of certain algebraic and arithmetic invariants in the study of
the geometry and topology  of  hyperbolic  3-manifolds.   This  will  be  illustrated by
applications, many examples and computer experimentation.
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Caterina Campagnolo

Karlsruher Institut für Technologie

Simplicial volume and geometries on surface bundles

Mapping tori of surfaces are a rich source of examples of geometries on 3-manifolds.
They are completely classified since the work of Thurston. The simplicial volume is a
topological invariant introduced by Gromov in the '80s. Work of Gromov and Thurston
proved it very soon to have a strong relation with the geometry of manifolds. We will
introduce the simplicial volume and recall its values for mapping tori of surfaces - or
in other words, surface bundles over the circle. We will then turn to surface bundles
over  surfaces,  for  which  the  question  of  the  possible  geometries  is  less  well
understood, and give a few results about their simplicial volume.

Michelle Chu

University of California, Santa Barbara, USA

Virtual properties of arithmetic hyperbolic 3-manifolds

The study of virtual properties of 3-manifold groups has played a key role in major
recent developments in 3-manifold topology. In this talk I will motivate and introduce
several  virtual  properties  of  3-manifolds.  I  will  end  with  a  short  discussion  on
quantifying some of these virtual properties for a class of arithmetic hyperbolic 3-
manifolds.

Ruth Kellerhals

Université de Fribourg

Volumes of hyperbolic polyhedra

I  shall  discuss  the  problem  of  volume  computation  for  3-dimensional  hyperbolic
polyhedra and present applications and some open related problems.



Plinio G. P. Murillo

KIAS, Seoul

On lengths of closed geodesics of arithmetic manifolds

The purpose of this talk is to illustrate how the arithmetic interact with the geometry
and the topology of an arithmetic manifold (more generally, orbifolds). We will do that
by discussing some ideas and results concerning lengths of closed geodesics, and
relations with other geometric invariants of such spaces.

Stefano Riolo

Université de Neuchâtel

Non-spinnable hyperbolic manifolds

Let's say that a manifold is “spinnable” if it admits a spin structure. (Every manifold
here and in what follows is smooth, connected, closed, and orientable.) Unlike higher-
dimensional manifolds, every surface or 3-manifold is spinnable. Let's now focus on
hyperbolic manifolds. By the work of Deligne and Sullivan (1975), every hyperbolic
manifold is finitely covered by a spinnable manifold. On the other hand, we will see
that  there exist  non-spinnable hyperbolic  manifolds in all  dimensions bigger  than
three. Joint work with B. Martelli and L. Slavich.


