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Outline:

➢ Interferences

➢ Atomic Condensates

➢ Phase locking in momentum (& real) space

➢ Temperature dependence
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Interferences
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Description of  the sample
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high-quality AlGaAs-based microcavity
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1st Observation of phase-locking in momentum

space between polariton condensates

50 mm

Experimental results
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1st Observation of phase-locking in

momentum space between polariton

condensates
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Full observation of the phase-locking in momentum

space between polariton condensates
d = 70 mm
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d

x = 0 x
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Left propagating wave-trains

Interferences!
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Full observation of the phase-locking in momentum

space between polariton condensates

(I) Initial acceleration, t =35 ps(III) Mutual overlap in real space, t =66 ps(II) Stopping at the exciton barriers, t =108 ps
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(I) Initial acceleration
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(I) Initial acceleration
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[III] Checking the origin of  interferences in k-space
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[III] Checking the origin of  interferences in k-space
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[III] Checking the origin of  interferences in k-space
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[III] Checking the origin of  interferences in k-space
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[III] Checking the origin of  interferences in k-space
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(II) Stopping at the barriers

Time = 108 ps
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(III) Mutual overlap in real space
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(III) Mutual overlap in real space
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(II) Mutual overlap in real space
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What fixes the phase  in a multi-shot experiment?
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2 2
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2 1 cos( )

cohcoh
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…..radiative coupling caused by the interference of the light emitted by different centers

…for two spatially separated condensates the dissipative coupling leads to the phase locking, 

either in-phase or out-of-phase, between the condensates

PHYSICAL REVIEW B 85, 121301(R) (2012) 

PHYSICAL REVIEW X 6, 031032 (2016) 
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Conclusions:

➢ Remote phase locking in momentum space

➢ Temperature dependence of  phase transition
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