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Résumé / summary
Semiconductor microcavities are an excellent platform to study non-linear optical
phenomena and the quantum fluid properties of boson condensates. The eigenstates of this
system are polaritons, half-light/half matter particles arising from the strong coupling
between excitons and photons confined in an optical cavity. Thanks to their very light mass
(10-4 times the electron mass) these bosons can form Bose-Einstein condensates at
temperatures much higher than in atomic gases (10K for polaritons vs 100nK for atoms).
Bose condensation is at the origin of fascinating phenomena like superfluidity, or the
formation of quantized vortices and solitons, which we have recently demonstrated with
10 ηm
polaritons (see references below).
The technological facilities available at Laboratoire de Photonique et de Nanostructures
(LPN) allow fabricating microcavities in almost any given geometry. In the framework of Hexagonal microstructure
this internship (and follow-up thesis) we propose to study polaritons in a honeycomb lattice. (bottom) that will be used
as building block for the
The honeycomb lattice is a hexagonal structure present in materials such as graphene.
honeycomb lattice. The
Graphene is a carbon structure that has revolutionized the transport of electrons thanks to its upper structures are other
extraordinary properties. Some of them are a linear dispersion resembling that of relativistic systems to study coupled
massless particles or ballistic transport immune to disorder. These effects are very hard to polariton condensates.
study in transport experiments of electrons in graphene sheets. With polaritons in a
honeycomb lattice, we will study these exceptional properties with photonic particles and directly visualize them by
looking at the light emitted from the structure. In the internship/thesis we will study ballistic transport of photons and
polaritons in a graphene-like lattice, new types of photon tunnelling phenomena, and superfluidity effects.
The internship will be experimental and it will involve work in an optics microscopy laboratory at cryogenic
temperatures. We are a very dynamic team including international PhD students and post-docs. Our studies will be
performed in closed collaboration with theoretical groups in the framework of several national and European projects.
- “Superfluidity of polaritons in semiconductor microcavities”, A. Amo et al., Nature Physics 5, 805 (2009)
- “Spontaneous formation and optical manipulation of extended polariton condensates”, E. Wertz et al., Nature Physics 6, 860
(2010)
- “Polariton superfluids reveal quantum hydrodymic solitons”, A. Amo et al., Science 332, 1167 (2011)
- “All-optical control of the quantum flow of a polariton superfluid”, D. Sanvitto et al., Nature Photonics 5, 610 (2011)
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