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Persistent currents and quantized vortices
in a polariton superfluid
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After the discovery of zero viscosity in liquid helium, other fundamental properties of the
superfluidity phenomenon have been revealed. One of them, irrotational flow, gives rise to
quantized vortices and persistent currents. Those are the landmarks of superfluidity in its
modern understanding. Recently, a new variety of dissipationless fluid behavior has been found
in microcavities under the optical parametric regime. In this paper, the authors report the
observation of metastable persistent polariton superflows sustaining a quantized angular
momentum, mh, after applying a 2-ps laser pulse carrying a vortex state. The latter was prepared
by diffraction of an input Gaussian beam on suitable holograms specifically developed in CNR-
SPIN. Different holograms were used for injecting different values of angular momentum m, or
to obtain more complex superposition states. In all cases, the authors observe a transfer of
angular momentum to the steady-state condensate, which then sustains vorticity for as long as it
can be tracked.

The stability of quantized vortices with m = 2 was also
investigated. The appearance of secondary vortices of
various signs around the injected vortex was finally
observed and explained (in follow-up studies) thanks
also to theoretical insights from researchers of CNR-
SPIN. All experiments were analyzed using a
generalized two-component Gross—Pitaevskii
equation. These results demonstrate the control of
metastable persistent currents and show the peculiar
superfluid character of non-equilibrium polariton
condensates.

False-colors image of a metastable polariton superfluid
vortex. The “x” labels the vortex core.



