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The theory of braid groups occupies a beautiful place in modern mathe-
matics. The theory began with Artin in an attempt to understand knots;
nowadays braids play an important role in topology, representation theory
and symplectic geometry. This course will be an introduction to the theory
with an emphasis on current research directions. We will cover

(1) The basic theory of Coxeter groups (Exchange property, word prob-
lem) and �nite re�ection groups ([6]).

(2) The various topological realizations of the braid group of type A and
the theory of braid automorphisms (leading to Artin's solution to the
word problem [1], [7]).

(3) The basic theory of Artin-Tits groups attached to arbitrary Cox-
eter groups (de�nition by generators and relations, Garside struc-
ture when the Coxeter group is �nite [3]) and state the main open
problems (linearity, word problem, K(π, 1)-conjecture, center, tor-
sion [4]). See [5] for a survey of the basic questions and techniques
used in the study of braid groups.

(4) Some topics in the representation theory of braid groups of type
A, including Hecke algebras, the Burau representation [7] and the
Lawrence-Krammer-Bigelow representation [9] (a faithful represen-
tation of Artin's braid group).

(5) The recent theory of categorical actions of Artin-Tits groups, dis-
cussing in detail the work of Khovanov-Seidel [8] and Brav-Thomas
[2]. If time allows, we will also discuss Rouquier's [10] approach to
faithful categorical actions of arbitrary Artin-Tits groups.

(6) A�ne braid groups [11].

Please note that the bibliography will be updated during the semester.

References

[1] E. Artin, Theory of braids, Ann. of Math. (2) 48 (1947), 101-126.
[2] C. Brav and H. Thomas, Braid groups and Kleinian singularities, Math. Ann. 351

(2011), no. 4, 1005â��1017.
[3] P. Dehornoy, F. Digne, D. Krammer, E. Godelle, and J. Michel. Foundations of

Garside theory, Tracts in Mathematics 22, Europ. Math. Soc. (2015).
[4] E. Godelle and L. Paris, Basic questions on Artin-Tits groups, Con�guration spaces,

299-311, CRM Series, 14, Ed. Norm., Pisa, 2012.
[5] R. Gonzàlez-Meneses, Basic results on braid groups, Ann. Math. Blaise Pascal 18

(2011), no. 1, 15â��59.
[6] J. Humphreys, Re�ection groups and Coxeter groups, Cambridge Studies in Adv.

Maths 29 (1990).
[7] C. Kassel and V. Turaev, Braid Groups, Springer GTM 247 (2008).

1



2 T. GOBET AND G. WILLIAMSON

[8] M. Khovanov and P. Seidel, Quivers, Floer cohomology, and braid group actions, J.
Amer. Math. Soc. 15 (2002), no. 1, 203-271.

[9] D. Krammer, Braid groups are linear, Ann. of Maths 155 (2002), 131-156.
[10] R. Rouquier, Categori�cation of sl2 and braid groups, Trends in representation the-

ory of algebras and related topics, Contemp. Math. 406 (2006), Amer. Math. Soc.,
Providence, RI, 137-167.

[11] S. Riche, Geometric braid group action on derived categories of coherent sheaves, with
a joint appendix with Roman Bezrukavnikov, Represent. Theory 12 (2008), 131-169.


