Theory CANADA 4 Conference
Conférence Théorie CANADA
4-7 June/ Juin, 2008

Quantum Double and Kappa Poincaré
Symmetries in 3d Gravity and Chern-Simons
Theory

Catherine MEUSBURGER
Perimeter Institute for Theoretical Physics
31 Caroline St. N.

Waterloo, Ontario N2L 2Y5
CANADA

cmeusburger@perimeterinstitute.ca

Abstract

We discuss the role of classical and quantum doubles and kappa-
Poincaré symmetries in 3d gravity with general cosmological constant and
in Chern-Simons gauge theory.

Kappa-Poincaré symmetries have been investigated as possible sym-
metries of quantum gravity. While their status in four dimensions re-
mains unclear, in three dimensions it is possible to determine explicitly if
these symmetries are compatible with classical or quantised gravity. We
show that, unlike the classical and quantum double symmetries which
arise canonically, kappa-Poincaré symmetries are not compatible with the
Chern-Simons formulation of 3d gravity. Instead, they arise in a Chern-
Simons theory based on the same gauge group but with a different action.
We discuss how this fact can be used to construct models with several
interacting particles which exhibit kappa-Poincaré symmetries.



