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Brylinski-McLaughlin’s state space and its arithmetic analogue
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Temperley-Lieb-Jones category and the space of conformal blocks

We show that the set of morphisms of the colored Temperley-Lieb-Jones cat-
egory at roots of unity is isomorphic to the space of conformal blocks in the
Wess-Zumino-Witten conformal field theory. We describe the braid group ac-
tion on these spaces and explain that the above isomorphism is equivariant
and that the representations are unitary and irreducible. To prove this we use
an expression of the space of conformal blocks by multi-dimensional hyper-
geometric integrals. This investigation leads us to reveal a family of unitary
and irreducible representations of the braid groups contained in homological
representations at roots of unity.



Christian Kassel (Université de Strasbourg/CNRS)
Braid groups and Steinberg groups

We construct a homomorphism from the braid group on 2n + 2 strands to
the Steinberg group associated with the Lie type C,, and with integer coeffi-
cients. This homomorphism lifts the well-known symplectic representation of
the braid groups. We shall describe its image, expressing it in terms of the
level 2 congruence subgroup of the symplectic modular group. We shall also
determine its kernel. This is joint work with Frangois Digne (Amiens).
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On Neumann-Zagier matrices and generalized angle structures for hyperbolic
knots

We first review the simplectic property of the Neumann-Zagier matrix ob-
tained from an ideal triangulation of a hyperbolic knot complement M. We
then give a nice parametrization of the generalized angle structures, assign-
ments of real numbers to the pairs of opposite edges of the tetrahedra, of M,
and show that the volume of M is given by a critical value of the volume
functional defined on such parametrized space.
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Braids and fibered double branched covers of 3-manifolds

The branched virtual fibering theorem by Sakuma states that every closed
orientable 3-manifold M with a Heegaard surface of genus g has a branched
double cover which is a genus g surface bundle over the circle. It is proved by
Brooks that such a surface bundle can be chosen to be hyperbolic. In a pre-
vious result with Susumu Hirose, we proved that when M is the 3-sphere S3,
the minimal entropy over all hyperbolic, genus g surface bundles as branched
double covers of S? behaves like 1/g. In this talk, I will explain that infinitely
many closed 3-manifolds have the same property. To prove this claim, we use
an alternative construction of surface bundles in Sakuma’s theorem when M
is a branched double cover of S® branched over a link. A feature of surface
bundles coming from our construction is that the monodromies can be read
off the braids obtained from the links as the branched set. This is a joint work
with Susumu Hirose.
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Brylinski-McLaughlin’s state space and its arithmetic analogue

Brylinski and McLaughlin introduced a certain state space as a variant of the
space of conformal blocks in (2+1)-dim Dijkgraaf-Witten TQFT, and posed
a question on their space. We give an answer to it and study an arithmetic
analogue of the state space.
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We introduce the adjoint homological Selmer module for an SL(2)-representation
of a knot group, which may be seen as an analogue of the adjoint Selmer
module for a Galois representation in number theory. This is joint work with
Takahiro Kitayama, Masanori Morishita, and Yuji Terashima.
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