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Figure 2 | Superfluid regime. (See Supplementary Videos S1 and S3.) Observation of polariton fluids created with a low in-plane momentum of
�0.337 µm�1 (excitation angle of 2.6 �) and an excitation-laser blue-detuning of 0.10 meV with respect to the low-density polariton dispersion (point A in
Fig. 1b). a, Experimentally observed (solid points) and calculated (open points) transmitted intensity (proportional to the mean polariton density) as a
function of the excitation power. b, Relative scattered polariton intensity as a function of excitation density, as calculated (open points) and measured
experimentally (solid points), in an area in momentum space indicated by the yellow rectangle in c-IV, which drops by a factor of four at the onset of the
superfluid regime (red line). c-I–III (c-IV–VI), The experimental near-field (far-field, that is, momentum-space) images of the excitation spot around a
defect for the excitation densities marked in a by coloured rectangles. At low power (c-I) the polariton fluid scatters on the defect, giving rise to parabolic
wavefronts and a corresponding elastic scattering ring (c-IV). At high powers the emission patterns are significantly affected by polariton–polariton
interactions (c-II) and eventually show the onset of a superfluid regime (c-III). In momentum space, the approach and eventual onset of a superfluid
regime is demonstrated by the shrinkage (c-V) and collapse (c-VI) of the scattering ring. d, The corresponding calculated images. Solid dot in c-IV and
d-IV: momentum coordinates of the excitation beam.
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Increasing pump power

Polariton : matter/light quasi particles, raising 
from strong coupling between cavity light mode 

and quantum well excitonic transition

Transmitted light: 
flowing through a 

potential barrier, from 
standard fluid 
scattering to 
superfluidity

Pump
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Resonant driving inhibits the formation of turbulence 
⇒  Phase pining of the superfluid
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Resonant driving inhibits the formation of turbulence 
⇒  Phase pining of the superfluid
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Transmitted light: From high speed and density vortex 
stream to no vortices

Increasing support power
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