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Dynamical light-matter coupling

Emerging photon-induced density-
dependent gauge fields

In a cavity the back-action of the atoms on the light field becomes relevant. The system can
dynamically stabilize exotic states, as supersolids, quasi-crystals, superconductivity and

dynamical magnetic fields.

Objective: realization of

dynamical artificial gauge fields.
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Objective: realization of artificial gauge fields in the phase of two independent cavity modes.
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Physics in a nutshell:

1) Photons are delocalized within the cavity and mediate infinite long-range

interactions between atoms.

2) For attractive interactions two fermions near the Fermi surface can bound in a

Cooper pair.

Method development

Numerical development of
a Monte Carlo method for

boson-fermion model with

* Study of the two-body momentum correlation in 1D and entanglement properties

dissipation. of few fermions coupled to two degenerate mode of a ring cavity.

* Study beyond mean field of the competing order between spin waves and

superconductivity in a 2D Fermi gas coupled to the photon field of a ring cavity.
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