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Floquet Topological Insulators
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Intuition
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Time Periodic Quantum Mechanics

Additional Time Dependence 
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Time Periodic Quantum Mechanics

Quasi-energy



Floquet Topological Insulators
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Photonic FloquetTI

Rechtsman et al., Nature 496, 196 (2013)



Goal

ÅStudy transport properties of topological 
edge states in the presence of time periodic 
potential

ÅStudy both forms of edge states: naturally 
occurring and driven. 
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sign(MB)>0 Ą Topological
sign(MB)<0Ą Trivial



Quantum Well Heterostructures

ÅFocus on topological parameter regime to 
gain insight.

ÅLook for signature transport values and 
robustness



Time Periodic Landauer Formalism



Time Periodic Landauer Formalism



Time Periodic Landauer Formalism



Time Periodic Landauer Formalism



Time Periodic Landauer Formalism



Landauer Formalism



Landauer Formalism



Landauer Formalism



Time Periodic Landauer Formalism



Time Periodic Landauer Formalism



Time Periodic Landauer Formalism



Time Periodic Landauer Formalism



Numerical Calculation
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Insensitivity to Disorder



Periodic Topological Insulator

ÅNo quantized conductivity

ÅInsensitive to disorder and material 
parameters

Å{ǘƛƭƭ άǘƻǇƻƭƻƎƛŎŀƭƭȅ Ǌƻōǳǎǘέ

ÅWhere did the lost conductivity go?
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ÅFor off-resonant light the underlying static 
Hamiltonian is modified

ÅModified Hamiltonian is split into 
sidebands

Photon Inhibited Topological Transport 
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System
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Modified
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Photon Inhibited Topological Transport 

Aaron Farrell and TPB 
Work in Progress

Y.H. Wang et al, Science, 342(2013)  



Time Resolved ARPES simulation
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Floquet Sum Rule

Kundu and Seradjeh, PRL 111(2013) 
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Floquet Sum Rule

When edge states are present at energy E in effective Hamiltonian 
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Periodic Topological Insulator

ÅConductivity lost due to photon scattering

ÅConductivity is still robust

ÅLost conductivity reclaimed by sum rule

arXiv:1505.05578



Floquet Edge States and Transport



Åάhƴ-ǊŜǎƻƴŀƴǘέ ƭƛƎƘǘ ƛƴŘǳŎŜǎ ŜŘƎŜ 
states 

ÅEffective Hamiltonian description 
now not possible

ÅEdge states still occupied 
probabilistically 

ÅBegin with the sum rule

Floquet Edge States and Transport

Lindner et al, Nature Physics 7 (2011) 
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How do these states effect transport?

Floquet Edge States and Transport


