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Nonequilibrium BEC of polaritons
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Acoustic Lattices 

 -states vs. ground states in lattices

ZnO-wire on silicon grating 
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Modulated polaritonic wires 
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Dispersion relation 
(linear limit)

In form of Bloch waves
(linear limit)
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Nonlinear dispersion 
relation

I. Yu. Chestnov et. al., Phys. Rev. B 94, 094306 (2016)
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Nonlinear dispersion 
relation

I. Yu. Chestnov et. al., Phys. Rev. B 94, 094306 (2016)
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Nonlinear dispersion 
relation

I. Yu. Chestnov et. al., Phys. Rev. B 94, 094306 (2016)

Nonlinear Bloch waves
• current at BZ edges

• turbulent flow, soliton emission

Soliton profile
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K. Winkler, et al., “Collective state transitions of 
exciton-polaritons loaded into a periodic potential,” 
PRB 93, 121303(R) (2015)

Chain of coupled trapping potentials 
(GaAs/ AlGaAs)

spacer 

periodic potential:
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Incoherent pump 
(4m width)

K. Winkler, et al., PRB 93, 121303(R) (2015)

1[ m ]xk 

Photoluminescence

 spontaneous emission
 many-body effects (blue shift) 
 stimulated scattering
 spatial and temporal coherence 

1st band
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Experiment:
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band
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Bloch modes
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Below threshold

Incoherent pump 
(4m width)

K. Winkler, et al., PRB 93, 121303(R) (2015)
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threshold

Incoherent pump 
(4m width)

K. Winkler, et al., PRB 93, 121303(R) (2015)
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“” – states 
condensation

Incoherent pump 
(4m width)

K. Winkler, et al., PRB 93, 121303(R) (2015)

x
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Photoluminescence

 spontaneous emission
 many-body effects (blue shift) 
 stimulated scattering
 spatial and temporal coherence 

Experiment:
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Monte Carlo simulations of
Gross-Pitaevskii model 
with stochastic variables

Incoherent pump 
(4m width)

K. Winkler, et al., PRB 93, 121303(R) (2015)

Experiment:

1[ m ]xk  1[ m ]xk  1[ m ]xk  1[ m ]xk 
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Incoherent pump 
(2.5 x 36 m)

T. Gao, et al., PRL 117, 097403 (2016)

below threshold

0.75 thP

Bound states
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Incoherent pump 
(2.5 x 36 m)

T. Gao, et al., PRL 117, 097403 (2016)

0.75 thP

below threshold above threshold

2.5 thP
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Incoherent pump 
(2.5 x 36 m)

T. Gao, et al., PRL 117, 097403 (2016)

0.75 thP 2.5 thP

below threshold above threshold

5 thP2.5 thP

Peaks outside 
potentials

(out of phase)

Radiation in plane 
of the cavity

(Talbot patterns)
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William Henry Fox Talbot
(1800 – 1877) 

Talbot effect –
near-field (Fresnel) 
diffraction effect 
(observed in 1836)

diffraction grating

plane wave
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Theory:

T. Gao, et al., PRL 117, 097403 (2016)

Experiment:

chain
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- Process of spontaneous coherence formation of exciton-polaritons can be 
actively controlled by periodic structures

- Nonlinear superposition of Bloch modes may result in macroscopic oscillations or
nonlinear current states

- Controlled loading of the exciton-polaritons into different Bloch states has been 
demonstrated

- An interference between higher Bloch modes and free-propagating exciton-
polaritons may results in formation of Talbot patterns

-Thank you ! -


