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Abstract： Recent interest to the topological insulators [1] is inspired by the fact that 

their boundaries host gapless electronic excitations, which are extended and make the 

system conductive even in the presence of a potential disorder. 1D edge of a 2D 

topological insulator is predicted to have perfect conductance (2e2/h): right and left 

moving electrons carry opposite spins and potential disorder cannot flip spins and thus 

causes neither back-scattering nor the usual 1D localization.  

 

What if there are localized spins coupled to the edge electrons? It turns out that the 

conductivity is still perfect provided that this coupling conserves the z-projection of the 

total spin of the impurities and electrons. Magnetic anisotropy violates this 

conservation and causes the backscattering even at T=0, i.e. an arbitrary small density 

of the spins with arbitrary weak anisotropy of the coupling leads to Anderson 

localization of the edge states in long enough samples [3]. The conclusion follows from 

the mapping of the electron-spin coupling to the well-studied problem [2] of disordered 

Luttinger liquid.  
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