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Summary

® Chalker-Coddington network model used since 1980s to
describe transition in the integer quantum Hall effect (IQHE) can be
reinterpreted in the modern language as a Floquet topological
insulator.

e \/Vithin the Floguet framework, it lacks Chern number instead
being characterized by the Chiral Floquet topological invariant
and thus seemingly belongs to a different class of topological
iInsulators, Chiral Floguet insulators instead of Chern insulators where
|IQHE belongs.

® \\Ve show that network model can be used to establish a map
from chiral Floquet insulators to Chern insulators, so they are
more closely related than previously thought.



Plateau transition in IQHE

Particle in a magnetic field in a random potential
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Long-held belief K. Slevin and T. Ohtsuki, (2009)



Quasiclassical picture
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Movement along equipotential lines

Similar to percolation, but tunneling between nearby trajectories is allowed.



Chalker-Coddington network model
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Network model as a chiral Floguet

| | Delplace et al, (2014)-
Stroboscopic Floguet evolution

w(t+1) = Uyp(?)

Eigenvalues of U:
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0 = z/2 movement around grey squares Nonzero Chern density in the vicinity
of each Dirac point, canceling between
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two Dirac points for each band.
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Edge states
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Edge states but no Chern numbers?
Chiral Floquet topological phase

Rudner, Lindner, Berg, Levin (2014).



Chiral Floguet Invariant

Edge states but no Chern numbers®? Chiral Floquet invariant
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Explicit calculation shows y=1,0> /4



Floguet Topological Insulators

Periodically driven systems
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Paradox

Understood as a stroboscopically evolving Floquet system, network model has two phases

1. Trivial phase
2. Chiral Floguet phase

Both have Chern number zero.

Two options:

rk model descri Chiral Floguet
Phases an describe Integer Hall
Effect with its Chern number.
Differe | r the IQHE

au transition and network el?

2. Network model does describe
Integer Quantum Hal Effect. Same
critical exponent for IQHE plateau
transition. If so, where is the Chern
number?



Reinterpretation of the network model
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We expect 6 to be energy dependent, sweeping from O to /2.



Chern band reconstruction

How can a chiral Floguet topological insulator describe transitions in [QHE?
Chern bands reemerge if energy dependence of 6 is taken into account.

6 varies across the Chern bands.

Phase which accumulates across a plaguette
should also be given energy dependence.

Hamiltonian eigenstates: eigenstates of the evolution operator, with the eigenvalue 1.

Chern band reconstruction: solve for £ Eigenvalues of the evolution operator U
@o(E) = €,(k,O(E)) + 2am A, = exp[—ie,]
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For example, we take:
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Reconstructed Chern bands

Some of the bands thus found are O(E) = % <tanh + >
shown here. l
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Generalizations

Other network models constructed via interpreting scattering as a stroboscopic Floquet
evolution provide a similar map between conventional and Floquet topological insulators.

Interacting Floquet models very similar in spirit to the original network model were

constructed and used to classify interacting Floquet SPT-like phases. Any relation to
non-driven systems"?
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Conclusions & Outlook

e Chalker-Coddington network model is both a chiral Floquet
topological insulator and a Chern insulator.

® Provides a map between these seemingly different systems

® Shows that disordered Floguet insulators and time-independent
topological insulators should have topological class changing
transition in the same universality class.

® works for any class of topological insulators, not only class A
(IQHE). Shows how to reconstruct bands for any time-independent
systems which was mapped into a stroboscopic Floguet via
interpreting scattering as a Floquet evolution.

® Interactions? Perhaps yes in 1D, no in 2D and above.



