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The promise of a fractional quantum Hall effect without Landau levels
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Chern imsulators in the solid state

Doped topological insulators
C. Z. Chang Science (2013)
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Chern insulators in synthetic matter
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(Floquet) Chern insulator with ultra cold bosons
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(Floquet) Chern insulator with ultra cold bosons
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How does one know 1t 1s a Chern insulator?

Wave packet motion
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Can we distinguish a fractional Chern insulator by looking at edge state dynamics?



Fdge state dynamics of a Chern insulator
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Density Matrix Renormalization Group

Matrix-Product State representation of the ground state
M. Fannes et al Comm Math. Phys. 92, Schollwoeck Ann. Phys.’11
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2D physics at cost of long-range interaction in 1D representation
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Static ground state: fractional Chern insulator at 1/8 filling

Its been a while...
[Hafezi et al.’07; Méller and Cooper '09; ...] Ju” .
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Static ground state: fractional Chern insulator at 1/8 filling

Its been a while...

[Hafezi et al. '07; Mdéller and Cooper '09; ...]

Quantized Hall conductivity

Ogy = 1/2

Gapless edge states
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Time evolution

Hamiltonian expressed as a sum of local terms H — E - H$

Expand U = exp(—itH) for t < 1:

U(t):1+tZH$ | ;tQZHa;Her---

LY

Compact Matrix Product Operator (MPO)
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Dynamical signatures of the FCI phase

Dynamical correlation function
G(z,t) = (b(z,1)b'(0,0))
/

T T
o0 1T 1T 1 1 1 1 71




Dynamical signatures of the FCI phase

Dynamical correlation function
G(z,t) = (b(x,)b'(0,0))
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Dynamical signatures of the FCI phase

Dynamical correlation function
G(z,t) = (b(x,)b'(0,0))
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Dynamical signatures of the FCI phase

Fourier transformation of the density evolution
following local quench:
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Dynamical signatures of the FCI phase

Fourier transformation of the density evolution
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Dynamical signatures of the FCI phase I3

The time evolution of the imbalance: | —= Np — N 99 ?\?J? 09
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Dynamical signatures of the FCI phase I3

The time evolution of the imbalance: | —= Np — N 996 ?k?/? 000

Single particle FCI




Edge state dynamics of a quantum Hall edge

Kdge state spectral function knows about fractional excitations
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Edge state dynamics of a quantum Hall edge

Kdge state spectral function knows about fractional excitations
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Dynamical signatures of the FCI phase

The edge does not behave as an isolated Luttinger liquid:
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Dynamical signatures of the FCI phase 0

The edge does not behave as an isolated Luttinger liquid: 2 1

Single particle FCI




Harper-Hofstadter

Edge state dynamics of a bosonic fractional Chern insulator

is chiral but not that of an 1solated Luttinger liquid.

Itis insensitive to the strength of a perturbation, unlike the insulator
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Dynamical signatures of the Chern insulator
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