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The staggered honeycomb lattice
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Topological Origin of Zero-Energy Edge States in Particle-Hole Symmetric Systems
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Phys. Rev. Lett. 89, 077002



The valley Hall effect in condensed matter

Valley-Hall current measurements
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Photonic valley Hall insulators

In coupled waveguide arrays
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Jiho Noh, et al., Observation of Photonic Topological Valley Hall Edge States.
Phys. Rev. Lett. 120, 063902 (2018)
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In photonic crystals
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Can we get to the eigenvector structure ?



Engineering the photonic wavefunction

Experimental setup

cryostation
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cryostation

Engineering the photonic wavefunction cco
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Engineering the photonic wavefunction

... And finally lattices
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Engineering the photonic wavefunction

... And finally lattices
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. Valley Hall insulator in exciton-
polaritons lattices

How to probe the eigenvector structure of a polaritonic platform ?
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Polariton honeycomb lattices
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The bloch’s eigenvectors are encoded in a
sublattice pseudospin:
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ing the eigenvector structure
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Experimental
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Upper band
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Berry curvature computation

k,/(2/3a)

Lower band

0.0100

0.0075

0.0050

- 0.0025

- 0.0000

- —0.0025

ky/(2m/3a)

» Berry curvature of opposite sign in both valleys
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1. Outlook: The Z-topological

insulator

Resolving the band inversion in a 4-band system
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Tunable spin-orbit coupling
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Polariton Z Topological Insulator
A. V. Nalitov, D. D. Solnyshkov, and G. Malpuech
Phys. Rev. Lett. 114, 116401 (2015)

Klembt, S., Harder, T.H., Egorov, O.A. et al. Exciton-polariton topological insulator.
Nature 562, 552—-556 (2018)



Optical Zeeman splitting
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Polariton Z Topological Insulator
A. V. Nalitov, D. D. Solnyshkov, and G. Malpuech
Phys. Rev. Lett. 114, 116401 (2015)
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