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Percolating states in the topological Anderson insulator
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We 1nvestigate the presence of percolating states in disordered two-dimensional topological insulators. In
particular, we uncover a close connection between these states and the so-called topological Anderson insulator,
which 1s a topologically nontrivial phase induced by the presence of disorder. The decay of this phase could
previously be connected to a delocalization of bulk states with increasing disorder strength. We identify this
delocalization to be the result of a percolation transition of states that circumnavigate the hills of the bulk disorder
potential.



Topological Anderson Insulators

BHZ model for HgTe quantum well:
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Theory

Self-consistent Born approximation:
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Renormalization of topological mass and chemical potential:
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Spatially correlated disorder potential
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A. Girschik, F. Libisch, S. Rotter , PRB 88, 014201 (2013): C(7) = (V(X)- V(X + 7)) o< exp _

282 )"



2.5
a
( ) —— uncorrelated (ribbon), m =—10.0 meV
2.0r -== uncorrelated (cylinder), m =—10.0 meV |
0~
<15
Mo
G 10
T
0.5 et
>% 100 200300 400
U (meV)
2.5
(b) — correlated (ribbon), m =-10.0 meV
2.0p -==  correlated (cylinder), m=—10.0 meV
—
= 1.5t
S’
G 10
T
0.5}
0.0

0 100 200 300 400



0.050

0.025;

0.000: = \L—

PY)

—300 -150 0 150

V (meV)
P(V) o |[W(x,y)| X V(x,y)

Max between 25 meV and 75 meV

0 50 100
E (meV)
0.05
(c) — Ep =16.0 meV (ribbon)
Ey =16.0 meV {cylinder)
S.T ¢ Ep =300 meV (ribbon)
L 0.025 Fg =300 meV (cylinder)
QJ correlated
0.000!
=100 =50 0 50 100

Ep—V (meV)

300



Conclusions

* Topological Anderson insulator: transition to topological insulator
phase due to strong disorder

* Theoretically understood by self-consistent Born approximation

* Finally destruction of edge states for large disorder because of
percolating states in the bulk



