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Introduction to polariton condensates
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1. Motivations




Motivations

On the polaritronic technology...

Bose-Einstein condensates as a tool for technological development

v Coherence \I/() (’f' ] t)

v’ Superfluid character

v Spin properties

Why use polaritons?

species atomic gases | polaritons
mass m*/my 10*
Bohr radius 10~1A 1042
A at Ty, 10°A 10%A
T, < 1pK




Motivations

On the polaritronic technology...
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Motivations
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Motivations
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Motivations

a Pump TE + probe ¢* b Pump TE + probe ¢*

v Spin—switches

Experiment
Experiment

n

Pump TE + probe o~

o

Pump TE + probe o~

Experiment
Experiment
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Motivations
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2. Samples
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Description of the samples

20 um

high-quality AlGaAs-based microcavities




Experimental set-up
2-ps-long light pulses every 12 ns
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Original work on transistor switch

P Tsotsis et al, New J. Phys. 14, 023060 (2012)
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Original work on transistor switch




Original work on transistor switch
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3. Devices

Transistor switch

T. Gao, ¢t. al., “Polariton condensate transistor switch”, Phys. Rev. B 85, 235102 (2012).
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C. Anton, et. al., “Energy relaxation of exciton-polariton condensates in quasi-1D microcavities”, Phys. Rev. B 88, 035313 (2013).
C. Anton, et. al., “Quantum reflections and shunting of polariton condensate wave trains...”, Phys. Rev. B 88, 245307 (2013).
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Experlments on tran31stor switch
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Experiments on transistor switch
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Simulations - Gross—Pitaevskii Equation




Polariton Condensate Transistor Switches
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Polariton Condensate Transistor Switches
—+ﬁ

Operation speed of the device with excitonic gates

Gate pump power dependence on the operation speed the device
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Polariton Condensate Transistor Switches
—+l—

Operation speed of the device with excitonic gates

Gate pump power dependence on the operation
speed the device

¥ Maximizing the ON/OFF ratioat C:~30%
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Polariton Condensate Transistor Switches
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Leakage effects
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Simulations - Gross—Pitaevskii Equation
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4. Experimental results
time-resolved (dynamics)

AND logic gate

PHYSICAL REVIEW B 88. 245307 (2013)

Quantum reflections and shunting of polariton condensate wave trains:
Implementation of a logic AND gate




A N D For ballistic propagation quasi-resonant excitation
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AND logic gate
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AND logic gate
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AND logic gate

Fig. 2 (b-3) 1.5400 eV
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5. Summary

* Generation of ultrafast-propagating condensed polariton wave
trains in quasi-1D microcavities =» devices

e Transistor switch
* AND optical gate
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