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   Overview
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• Topological Phases of Matter

‣ Topological band theory

‣ Symmetry protection

‣ Strong Interactions

• Dynamical Effects

‣ Adiabatic pumping

‣ Floquet topology

‣ Far-from-equilibrium systems

NRC, Jean Dalibard & Ian Spielman, RMP 91, 015005 (2019)Review article:

Work with: Marcello Caio, Joe Bhaseen, Gunnar Möller, Max McGinley
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• Optical superlattices

• Momentum space lattice

• Rydberg atoms in tweezer arrays
   (hard core bosons, SPT phase)

  SSH Model: Realizations
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[M. Atala et al. [Munich], Nat. Phys. (2013)]

[E. Meier, F. An & B. Gadway [Illinois], Nat. Commun. (2016)]

[S. de Léséleuc et al. [Paris], Science 2019]

[S. Nakajima et al. [Kyoto] Nat. Phys. (2016); M. Lohse et al. [Munich] Nat. Phys. (2016);H.-I. Lu et al. [JQI], PRL (2016)]

pn = 2nℏk (n = 0,1,...20)

‣ Interferometric detection of Zak phase (difference)

‣ Adiabatic pumping (see later) 

‣ Spectral resolution of edge state

Related (see later)

‣ Spectral resolution of edge state
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   Summary of Lecture 1
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‣ Zak phase for 1D bands ϕZak = ∫BZ
i⟨uq |∂q |uq⟩dq

• Introduction to Topological Band theory

‣ For sublattice symmetry                         and ̂σzĤ = − Ĥ ̂σz

ϕZak = − π × Nw

J < J′ 

Ĥq = − ( 0 J′ + Je−iqa

J′ + Jeiqa 0 )
‣ Symmetry protected topological state, has gapless edge state at 

Ĥq = Ĥq+G

e.g. Su-Shrieffer-Heeger model with

E = 0

J > J′ 





































































