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Optically Driven Strongly Correlated Quantum Systems

Abstract

Recent experiments [1] indicate that selective optical driving of phonons may generate or enhance ordered phases
in strongly correlated quantum materials. In this talk I will discuss toy-model quantum optically inspired schemes
that may help explain and engineer such phenomena.

[ will first describe a parametric cooling scheme, akin to laser cooling, for stacks of Josephson junctions which may
model bilayer cuprates [2]. The scheme exploits a c-axis vibrational mode as a transducer making the Josephson
plasma frequencies time-dependent. I will show how modulation at the difference frequency between the intra- and
interbilayer plasmon substantially suppresses interbilayer phase fluctuations, responsible for switching c-axis
transport from a superconducting to resistive state. Our calculations indicate that this may provide a viable
mechanism for stabilizing non-equilibrium superconductivity. This may be possible even above the critical
temperature, provided a finite pair density survives between the bilayers out of equilibrium.

I will then consider a driven one-dimensional fermionic Hubbard model in the strongly correlated limit [3]. I will
show how driving may lead to enhanced fermion pairing thus taking the system from a metallic to a
superconducting phase at zero temperature. 1 will also present results at finite temperature and discuss the prospect
of observing driven superconductivity out-of-equilibrium in this system.
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