Randomly Growing Braid on Three Strands and the Manta Ray

Jean Mairesse^∗ and Frédéric Mathéus^†

December 16, 2005

Abstract

Consider the braid group B_3 = ⟨ a, b | aba = bab ⟩ and the nearest neighbor random walk defined by a probability ν with support {a, a^{−1}, b, b^{−1}}. The rate of escape of the walk is explicitly expressed in function of the unique solution of a set of eight polynomial equations of degree three over eight indeterminates. We also explicitly describe the harmonic measure of the induced random walk on B_3 quotiented by its center. The method and results apply, mutatis mutandis, to nearest neighbor random walks on dihedral Artin groups.

Keywords: Braid group B_3, random walk, drift, harmonic measure, dihedral Artin group.

AMS classification (2000): Primary 20F36, 20F69, 60B15; Secondary 60J22, 82B41, 37M25.

∗LIAFA, CNRS-Université Paris 7, case 7014, 2, place Jussieu, 75251 Paris Cedex 05, France. E-mail:

Jean.Mairesse@liafa.jussieu.fr

†LMAM, Université de Bretagne-Sud, Campus de Tohannic, BP 573, 56017 Vannes, France. E-mail:

Frederic.Matheus@univ-ubs.fr