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Abstract

Interacting many-particle systems driven away from the thermodynamic equilibrium exhibit a number of interesting
features both in the classical and quantum regime. Our understanding of such systems is limited by the fact that
nonequilibrium can emerge in a broad variety of forms, making difficult to develop an unitary picture. Arrays of coupled
QED-cavities offer a unique playground for the investigation of open many-body systems in nonequilibrium conditions
and they are particularly appealing from the condensed matter physics perspective since they allow the quantum
simulation of archetypal (interacting) lattice models [1]. In the work | will present [2], we have explored the physics of a
lattice of coupled resonators with giant optical nonlinearities where optical gain is provided by incoherently pumped
two-level systems. Within a Gutzwiller mean-field approach, we predict the existence of a nonequilibrium symmetry-
breaking transition from an incompressible localized phase of photons to a delocalized phase, which is akin to a
coherent laser of strongly correlated photons. Our work shows that incoherently excited photonic lattice systems
provides an enticing platform for the study of strongly correlated quantum phases and collective behaviors in driven-
dissipative systems.
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