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Bellingeri Paolo

Title: Local moves for welded knotted objects

Abstract:
We consider welded knotted objects under several equivalence relations, such as self-crossing changes,
self-virtualizations, band pass, Delta and forbidden moves. We establish several relations between them
and for some particular cases we provide a topological interpretation and a complete classification for
such quotients. Joint work with B. Audoux, J-B. Meilhan and E. Wagner.

Ben Aribi Fathi

Title: An L2 version of the Burau representation

Abstract:
The Burau representation of the braid groups can be constructed from the holomology of a covering of
the punctured disk, and can be computed explicitly with Fox calculus. L2 invariants were introduced
by Atiyah as versions of classical invariants where finite-dimensional vector spaces were replaced with
infinite-dimensional Hilbert spaces. In this vein, we construct a family of L2 Burau maps that con-
tain and generalise the Burau representation. We will link theseL2 Burau maps of braids with the
L2-Alexander torsions of links constructed by Dubois-Friedl-Lück, as an adaptation of Burau’s formula
relating the Burau representation and the Alexander polynomial.

Blanchet Christian

Title: Trace modifiée sur le groupe quantiquesl(2) restreint et invariants de Hennings logarithmiques.

Abstract:
(Collaboration avec Anna Beliakova et Nathan Geer).
Les invariants quantiquessl(2) de Witten-Reshetikin-Turaev n’utilisent que partiellement les représen-
tations du groupe quantique : la semi-simplification néglige tous les modules de dimension quantique
nulle, notamment le module de Steinberg utilisé dans la conjecture de Kashaev. Les invariants de Hen-
nings sont construits directement dans le groupe quantique, version non semisimple. Malheureusement
ils s’annullent fréquemment et ne s’étendent, dans le cas factorisable, qu’en une TQFT faible. Nous
présenterons la construction d’un invariant logarithmique de type Hennings pour le groupe quantique
sl(2) à une racine 2p-ième de l’unité, noté iciU (relationK2p = 1) :

1. On définit unetrace modifiéesur l’idéal des modules projectifs.
2. On spécialise au cas de la représentation régulière et sespuissances tensorielles.
3. On définit une évaluation pour un entrelacs colorié dans lasphèreS3 puis dans une variété.

L’entrelacsL = (L−, L+) est scindé. Les composantes deL− et L+ sont coloriées respectivement par des
éléments de HH0(U) et du centreZ(U).



Cazassus Guillem

Title: Towards extended Floer field theories

Abstract:
Donaldson polynomials are powerful invariants associatedto smooth four-manifolds. The introduction
by Floer of Instanton homology groups, associated to some 3-manifolds, allowed to define analogs of
such polynomials for four-manifolds with boundary, that have a structure close to a TQFT. Wehrheim
and Woodward developed a framework called "Floer field theory" which, according to the Atiyah-
Floer conjecture, should permit to recover Donaldson invariants from a 2-functor from the 2-category
Cob2+1+1 to a 2-categoryS ympthey defined, which is an enrichment of Weinstein’s symplectic cate-
gory. I will describe a framework that should permit to extend such a 2-functor to lower dimensions.
This framework should permit to define new invariants in Manolescu and Woodward’s symplectic in-
stanton homology (sutured theory, equivariant version). This is work in progress.

Kashaev Rinat

Title: 3D Index and shaped triangulations

Abstract:
I will explain how the 3D-index invariant of ideal triangulations of Dimofte-Gaiotto-Gukov can be put
in a broader context of arbitrary shaped triangulations. Based on ongoing work in collaboration with
Stavros Garoufalidis.

Meusburger Catherine

Title: Kitaev lattice models as a Hopf algebra gauge theory

Abstract:
We generalise the notion of a lattice gauge theory with values in a group to Hopf algebra valued lattice
gauge theories and show that a Kitaev lattice model for a finite-dimensional semisimple Hopf algebraH
is equivalent to a Hopf algebra gauge theory for the DrinfelddoubleD(H). This shows in particular
that Kitaev models are a special case of combinatorial quantisation of Chern-Simons theory introduced
by Alekseev, Grosse, Schomerus und Buffenoir and Roche. This can be viewed as an analogue of the
relation between Turaev-Viro and Reshetikhin-Turaev TQFTs and explicitly relates Kitaev models to
the quantisation of moduli spaces of flat connections on surfaces.
Ref: http://arxiv.org/abs/1607.01144.

Robert Louis-Hadrien

Title: Evaluation ofslN-foams

Abstract:
(Joint with E. Wagner).
MOY calculus has been introduced in the 90s to compute combinatorially the quantum link invariant
associated with the Hopf algebraUq(slN). It associates to any decorated graph a Laurent polynomial
in q. I will describe a TQFT-like functor which categorifies the MOY calculus and provides a new
description of theslN-homology. Finally, I will explain how this sheds a new lighton the strucures of
cohomology rings of partial flag varieties.



Santharoubane Ramanujan

Title: Quotient of surface groups and homology of finite covers via Topological Quantum Field Theo-
ries.

Abstract:
I will show how we can produce interesting representations of surface groups from the Witten-Resheti-
khin-Turaev TQFT. The key fact is the following : these "quantum representations" of surface groups
have infinite images but every simple loop acts with finite order. Using this key fact and integral TQFT,
we will build regular finite covers of surfaces where the integral homology is not generated by pullbacks
of simple closed curves on the base. This is joint work with Thomas Koberda.

Schweigert Christoph

Title: Eilenberg-Watts calculus for finite categories and a bimodule Radford S4 theorem

Abstract:
A classical theorem of Radford, dating back to 1976, describes the forth power of the antipode of a
finite-dimensional Hopf algebra. In the talk, we relate thistheorem to other algebraic structures of
independent interest: we present Morita-invariant versions of Eilenberg-Watts theorems which give
equivalences of categories. These equivalences turn out tobe compatible with the structure of module
categories over finite tensor categories, leading to a natural generalization of Radford’sS4-theorem to
bimodule categories.

Vaz Pedro

Title: 2-Verma modules and the Khovanov-Rozansky link homologies

Abstract:
In this talk I will describe a construction of Khovanov and Rozansky’s HOMFLY-PT andsl(N)-link
homologies using a categorification of certain parabolic Verma modules forgl(2k), the latter based on
a generalization of Khovanov-Lauda-Rouquier algebras. I will also explain how to prove a conjecture
about the spectral sequence from the HOMFLY-PT-link homology to thesl(N)-link homology (due to
Dunfield, Gukov and Rasmussen) using our version of these link homologies. This is joint work with
G. Naisse.


