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Nonlinear topological insulators

In literature:

• Assume nonlinear effect as linear potential
• Assume periodicity of system

 significant approximation

Nonlinearity are local

 Nonlinear topological insulator fall outside 
scope of topological band theory

 Need local approach to topology
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Outline

3. Topological dynamics2. Topological nonlinear mode1. Local approach to topology
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3. Topological dynamics2. Topological nonlinear mode1. Local approach to topology



Local approach to topology
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v “Is the Chern number non-trivial” ?

v “Does the system have a complete localized Wannier basis” ?
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Local approach to topology
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System, H ?
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Local approach to topology
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Example – Haldane lattice
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Probe topology
in space

Probe topology
in energy

Probe robustness 
in space-energy

F. D. M. Haldane, PRL 1988
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Local approach to topology

System 1
(topological non-trivial)

System 2
(topological trivial)

“Schematic picture”

Real-space picture
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3. Topological dynamics2. Topological nonlinear mode1. Local approach to topology
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Nonlinear topological insulators – Topological profile

Linear regime Nonlinear regime
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Topological non-trivial nonlinear mode

Linear regime Nonlinear regime
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Topological trivial nonlinear mode

Linear regime Nonlinear regime



Topological nonlinear modes
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Non-trivial Trivial



Protection against disorders W
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3. Topological dynamics2. Topological nonlinear mode1. Local approach to topology
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Nonlinear topological insulators – Topological dynamics

Time t



Topological dynamics – Topological nonlinear moving mode
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Topological dynamics – Different dynamical regime
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Conclusions

Probe 
topological dynamics

Classify
topological nonlinear mode
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