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Topological defects and topological insulators

In a 1998 paper (Int. J. Mod. Phys. 13, 841 (1998)) we studied the propagation of electrons interacting with dislocations using the description of defects in solids in terms of three-dimensional gravity. We found zero energy bound states which are localized on the defect. In the case of a screw dislocation we found that the excitations are chiral and can be described by an effective field theory of chiral fermions. On coupling to an external electromagnetic field an anomaly appears which fixes the electronic conductivity transverse to the defect in quantized units. In this talk I will interpret these old results in the light of the helical metal associated to a dislocation inside a topological band insulator of Ran, Zhang and Vishwanath (Nature Physics 5, 298 (2009)).
