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Two-dimensional topological Insulators
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Edge states

phase — experimentally verfied in

Topological Anderson Insulator (TAIl)

similar phase transition can also be induced by disorder [3] = phase is called TAI

insulating behavior pure edge transport — quantum spin Hall
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* for increasing disorder strength U: -
transition into TAl phase
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Spatial Correlations in the Disorder

* more realistic approach: correlated disorder with correlation length ¢
* spatial disorder correlations always present in nature!
* effects of correlations on TAl and on robustness of edge states?
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edge states not robust?

TAl disappears if correlations are present!
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* previous investigations: disorder with spatially uncorrelated random values
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Scaling analysis

* rolling up system to a cylinder [5]
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* bulk states undergo localization-delocalization
transition for strong disorder

* for correlated disorder: percolation transition as in
" Quantum Hall effect

Effective Medium Theory for Correlated Disorder

effective medium theory for uncorrelated case [4] (a... grid constant)
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decomposition into Pauli matrices  £=3,+%0,+2%,0,+3,0,

m=m+ReX,

E. =E. —ReZ,

effective parameters given by
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Fourier transform of correlation function C(k) enters self energy equation
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in correlated case: correlation function of potential o« exp(—

generalized effective medium theory for new phase boundary!
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Conclusions

 correlations in the disorder destroy TAl phase

* edge states are not as robust as in uncorrelated case

* generalized effective medium theory works

* observation of percolation in correlated potentials

* Preprint available: arXiv:1212.0735
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