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Alternatives for spontaneous coherence in solids

Excitons in a 25 nm GaAs QW in a field-effect device:
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Alternatives for spontaneous coherence in solids

Superradiance = spontaneous and self-organized build up of
coherent radiation within an ensemble of quasi-degenerate
emitters [M. Gross and S. Haroche, Physics Reports 93, 301
(1982)]. It was first noted by R. Dicke back in 1954 [Phys. Rev.
93, 99 (1954)] that, with increasing their density, the collection of
N emitters starts to radiate much faster and stronger comparing to
spontaneous emission of individuals or their diluted ensemble. More
precisely, when packing up N identical emitters into a volume of
size much smaller than the radiation wavelength, instead of
observing isotropic and exponentially decaying emission, one
produces a fierce, directional radiation blast, having a lagged peak
intensity scaling like N?> and N-times reduced duration with respect
to the spontaneous emission.
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Emission Structure vs. Power vs. Polarization
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Spontaneous Build-up of Linear Polarization
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Origin of the Linear Polarization
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Spatial Coherence
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Nonequilibrium Polariton Condensation
Non-resonant, Pulsed Excitation
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Transition Characteristics
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What Can We Learn From the Photon Statistics

2nd Order Coherence Function
g(7) o (I(t) - 1(t +7))e
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Intensity Correlation Experiment
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What Do We Expect ?
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Summary
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Interpretation

P/Py,, < 1 - Thermal Source

1 < P/P;, < 2 - Coherent Source

P /P, > 2 - Decoherence - Interaction Within the
Condensate
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Speed Up of the Relaxation
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CW Measurements
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CW Measurements
Reduction of bunching < Build up of the 2" Order Coherence
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Polariton Condensation in CdTe Microcavities
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Transition Towards Weak Coupling Regime
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Transition Towards Weak Coupling Regime
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Transition Towards Weak Coupling Regime
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Polariton Lasing versus Photon Lasing

High finesse microcavity + QW Exciton = Strong Coupling
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Strong coupling at room temperature
Nonlinearities not observed
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Strong coupling at room temperature

T=300K, sample 24QW
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Stimulation on the Ring of Excited States
Spot Size ~ 3um - Strong Localization
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Stimulation on the Ring of Excited States
Non-dispersive Bar-Geometrical Artefact
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Stimulation on the Ring of Excited States
Speckled Emission Above Threshold
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Stimulation on the Ring of Excited States
Transverse Field Interferometer - Principle
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Stimulation on the Ring of Excited States
Transverse Field Interferometer - Principle

Interference Zone in

Microscope .
Objectivg Half'lej‘s 1 Fourier Plane Image
A

Fourier v
Plane Half-lens 2

Sample Sample

Image



Appendix

Stimulation on the Ring of Excited States
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Build-up of Coherence - Further Proofs
Enhancement of Contrast x4
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Stimulation on the Ring of Excited States
Spotsize Dependence, explained in Phys. Rev. B 77, 115340 (2008)
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