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Quantum fluids of light in arrays of photonic resonators
Photonic resonators, coupled within periodic arrays, have appeared in the recent years as a
powerful synthetic platform to imprint on light some of the fascinating physical properties that
can emerge in condensed matter, or even to go beyond what exists in nature. For instance, light
can become superfluid, propagate like electrons in graphene or undergo spin-orbit coupling.
Such features are not only interesting from a fundamental point of view, but also inspire
innovative photonic devices.

Our group at C2N has developed a unique expertise in designing
photonic arrays of coupled non-linear resonators. We show, in
Fig. 1, some examples of assemblies of coupled microcavities
~ where light emulates the properties of electrons in a benzene
| molecule or in graphene [1].

Several recent theoretical proposals show the way to emulate the
Fig. 1: Scanning electron microscopy PHYSICS Qf charged partwlgs submitted to a magnetic with
image showing lattices of coupled photons in specifically designed photonic resonator arrays.
microcavities (diameter of each cavity Noyel conduction channels are predicted at the edge of the array,
is around 3.5 microns) emulating (left) . . . .. he chall
a benzene molecule, (right) graphene. @0d are immune to scattering by impurities. The cha enge we
propose to tackle in this Internship and PhD work is to
implement these ideas and demonstrate how these concepts of condensed matter physics can be
transposed to light.

The applicant will contribute to the exploration of new structures by realizing optical
spectroscopy experiments under cryogenic conditions (4 K) and magnetic field (up to 7T).
Analysis of the experimental data will be supported by theoretical modeling developed by the
applicant in collaboration with theoretician collaborators through our large network of
international collaborators.

We are looking for a candidate with skills and interest in experimental work, as well as solid
knowledge in quantum optics and condensed matter physics.
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