
Fig 1: a) Schematic of microcavity consisting of Bragg mirrors 
and quantum wells in the antinodes. b) Diagram of polariton 
condensation in k-space. c-d) Vortex in polariton condensate 
shrinking with pump power. e-f) Images of polariton soliton 
propagating along X taken at 7 ps (e) and 34 ps (f) after 
initialisation. 
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Microcavity polaritons are composite bosons and arise from strong exciton-photon coupling in 
semiconductor microcavities. They exhibit very interesting phenomena, like superfluidity [1], 
parametric scattering and spontaneous condensation. 

We investigate quantized vortices in the spontaneously formed polariton condensate, which is a 
characteristic property of a quantum fluid [2]. We demonstrate that vortices can be created in a 
controlled way using a weak external imprinting beam. We find that the vortex core diameter or the 
healing length is determined by polariton-polariton interactions and show that these lead to a decrease 
of the diameter with increasing particle density (Fig.1 c-d). Importantly, healing length is inversely 

proportional to sound velocity of 
condensate excitations[1]. The low 
polariton mass plays an important role 
enabling us to observe in situ the 
vortex profile and its density 
dependence, unlike in atom Bose-
Einstein Condensate experiments.  
            We also probe interactions 
between polaritons of different spin. 
Polaritons with the same spin repel, 
whereas spin-up and spin-down 
particles attract. When the polariton 
branch (LP) at k=0 is resonantly 
pumped, both its inner polariton 
population and polariton polarisation 
degree exhibit bistable behaviour as a 
function of pump power due to spin 
anisotropy in polariton interactions. 
We observe formation of spatial spin 
patterns and reveal the influence of 
polariton diffusion and incoherent 

excitons on its properties. 
 Finally, we observe formation of polariton solitons (Fig.1 e-f), which are nondispersive strongly 
localised wavepackets supported by bistable behaviour of resonantly pumped polariton modes. We 
show that solitons with the size down to 2-3 microns (of the order of λ) can be excited on a ps 
timescale and propagate over distances ~50-100 μm. Spatial spin patterns and polariton solitons may 
lead to novel optical/spin-based devices such as fast spin switches and polariton logic elements 
(polariton neurons) [3]. . 
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