
Polariton condensates : interactions and superfluidity. 
	

Benoit	Deveaud,	EPFL,	Switzerland	
	

	
Polaritons	are	half-light	half	matter	quasiparticles	resulting	from	the	strong	coupling	of	
photons	confined	 in	a	microcavity	with	excitons	confined	 in	a	quantum	well.	Polariton	
condensates	may	be	created	both	spontaneously	through	a	“standard”	phase	transition	
towards	a	Bose	Einstein	condensate,	or	be	resonantly	driven	with	a	well-defined	initial	
phase,	speed	and	spatial	distribution.		
	
Thanks	 to	 the	 photonic	 component	 of	 polaritons,	 the	 properties	 of	 the	 quantum	 fluid	
may	 be	 accessed	 very	 directly,	 with	 in	 particular	 the	 possibility	 of	 detailed	
interferometric	 studies.	 This	 allows	 for	 example	 to	 probe	 the	 long-range	 coherence	
properties	 of	 a	 quantum	 fluid	 with	 unprecedented	 ease.	 This	 also	 allows	 testing	
superfluid	properties	with	great	precision	in	space	and	time.	
	
I	 will	 describe	 the	 static	 and	 dynamics	 of	 superfluid	 flow	 in	 polariton	 condensates,	
obtained	 with	 a	 picosecond	 time	 resolution,	 in	 different	 configurations,	 with	 in	
particular	 their	 phase	 configuration.	 I	 will	 show	 in	 particular	 the	 dynamics	 of	 the	
creation	of	dark	solitons	and	quantized	vortex	pairs.	
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Time	resolved	pump-probe	spectroscopy	of	polaritons	in	a	
microcavity.	


