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Classical experiments with polaritons
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Quantum correlations in semiconductor microcavities

Quantum model for confined polariton BEC A
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Weakly nonlinear open quantum systems
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Second order correlation function
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Optimal squeezing of a coherent state

Squeezed coherent state: |, &)

a = ae"
E=re"’

Second order correlation for 6 =2¢p =0
cosh 2r a’(1+sinh2r)
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In the limit ¢ — 0

lal=0 [¢]=0

M. A. Lemonde, N. Didier, and A. A. Clerk, Phys. Rev. A 90, 063824 (2014).
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The Kerr oscillator
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The polariton blockade

Two coupled oscillators: exciton-photons
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UPB in a weakly nonlinear 2 mode system

Coupled Kerr oscillators:

Unconventional Photon Blockade
(Quantum mterference)
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UPB vs Optimally Squeezed State
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UPB allows reaching the optimal squeezing condition!
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The unconventional polariton blockade?

Two coupled oscillators: exciton-photons

H = A, 4'8+ 4,50+ BB+ 3 (a5 +5'a)+ F (' +a)
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Measuring the antibunching
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Input-output tuning
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Tune the input
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Unconventional polariton blockade with polarization

Circular polarization basis:
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Unconventional polariton blockade with polarization

Single Micropillar
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Take to the Lab Message

* Nonclassical statistics accessible for U « k 1,

 Recipe c°
= 2 nonlinear modes coupled or not ®o
= Weak driving — n < 1 occupancies
= Properly mix the input/output fields

 Recipe with Polaritons
» Confined system (pillar, mesa...)
= CWdriving (ideally at A = 0)
= Linearly polarized laser
= Tune the output polarization .
= HBT setup e

= Single photon detector
V' Tres S 5Tpo; = 50 — 500 ps (e.g. superconductor) Substrate

v' High quantum efficiency (not a streak camera)
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