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Exciton-polaritons

Strong coupling hamiltonian
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Exciton-polaritons condensation
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Model for non equilibrium condensate

Mean- eld dynamics of the condensate described by generalized Gross-Pitaevskii equation:

. i~ .. i~
i~0: = Eer(K) > ep(K) +9j 12+2anR+?RnR +~

@ingr =P R +Rj J° nr

< Kinetic + 2 body interactions
(equilibrium BEC)
« losses gp(K) + driving Rng

e fluctuations (t;x), white noise with

amplitude = Rng: [ B Gty
| [ Gag goPly 20AS

((t,x)) =0 - ~

(€7 (1, x)&(t', X)) = 206(x — x")o(t — 1) s

Q. Fontaine et al., Nature 608, 687 (2022) 4



Non-equilibrium condensate: KPZ dynamics of the phase

Density-phase decomposition = IO*e‘
The dynamics of the phase = Arg( ) is mapped to the Kardar-Parisi-Zhang equation:
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rium condensate: KPZ amics of the phase

The dynamics of the phase = Arg( ) is mapped to the Kardar-Parisi-Zhang equation:
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The Kardar-Parisi-Zhang universality class (non-equilibrium rough interfaces, randomly
stirred uids, ... )
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Non-equilibrium condensate: KPZ dynamics of the phase

The decay of coherence displays the universal scaling behaviour of KPZ
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More non-equilibrium behaviours of exciton-polaritons

e Compact KPZ for discrete systems ) de-synchronisation instability: space-time vortices
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Arrays of coupled oscillators (in 1d and 2d) Space-time vortices in neq condensates
R. Lauter, A. Mitra, and F. Marquardt, Physical Review E 96, (2017) L. He, L. M. Sieberer, and S. Diehl, Physical Review Letters 118, (2017)
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e Instability and pattern-formation ¢ Complex Ginzburg-Landau Equation
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Spatio-temporal chaos in CGLE Space-time patterns in gGPE

V. Garcia-Morales and K. Krischer, Contemporary Physics 53, 79 (2012) N. Bobrovska et al., Physical Review B 99, (2019).



Study of the phase diagram of one-dimensional EP condensate
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Effect of the noise: space-time vortex activation

KPZ
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