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One of the most striking manifestations of quantum coherence in interacting boson systems 

is superfluidity [1, 2]. Exciton-polaritons in semiconductor microcavities are two-dimensional 

composite bosons (exciton-photon mixtures) which can manifest many-body quantum effects at 

elevated temperatures (5-300 K) due to their very light mass. Interestingly, polaritons are 

predicted to behave as particular quantum fluids due to their out of equilibrium character, arising 

from their reduced lifetime.  

Here we report the observation of superfluid motion of polaritons resonantly excited in a 

GaAs-based semiconductor microcavity [2]. Superfluidity manifests itself as the suppression of 

scattering from defects when the flow velocity is slower than the speed of sound in the fluid. 

Moreover, a Cerenkov-like wake pattern is clearly observed when the flow velocity exceeds the 

speed of sound.  

The observation of both the superfluid and supersonic regimes fulfills the criteria for the 

description of superfluidity according to the Landau criterion, originally developed to explain the 

observations in liquid helium and recently applied to demonstrate superfluidity of atomic Bose-

Einstein condensates. Our experimental findings are in excellent quantitative agreement with the 

predictions based on a generalized Gross-Pitaevskii theory [3], showing that polaritons in 

semiconductor microcavities constitute a very rich system for exploring the physics of non-

equilibrium quantum fluids. 

In addition, very interesting effects like hydrodynamic formation of vortices and solitons 

are predicted by recent theoretical studies as a result of the interaction of the polariton superfluid 

with a spatially extended defect [4]. Preliminary experimental data and progress on the 

measurements will be discussed.  
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