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Microcavity Exciton-Polaritons

» Strong Coupling between cavity photons and quantum-wells

» Direct Access to polariton dynamics with leaked photons

Snoke, Littlewood, Phys. Today (2010)

Deng, Haug, Yamamoto, Rev. Mod. Phys. (2010)
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Duality: Particle & Wave
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Microcavity Exciton-Polariton Condensation

Macroscopic Occupancy in the zero-momentum ground state
Momentum space narrowing
Spectral line width narrowing
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Microcavity Exciton-Polariton Condensation
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Open-Dissipative Condensates
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Stronger Honeycomb Lattice Potential
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equivalently, photonic fraction |IC|* € {0.18,0.92}
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Band Structure - Honeycomb lattice
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Nearest-Neighbor Hopping Integral f vs A
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Microcavity Exciton-Polariton Graph Network

node = condensate spin-polarized condensate
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Operation Principle

N N
H=- Z Z Jijcos(6; — 0;)

i=1 j=1
Stage 1: Below threshold

phase of coherent
center

Kalinin and Berloff, NJP 20, 113023 (2018)
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Operation Principle

N N
H=- Z Z Jij cos(6; — 0;)

i=1 j=1
Stage 1: Below threshold

phase of coherent
center

Stage 2: Above threshold

Macroscopic coherence maximizes gain (the total # of particles)
and minimizes the Hamiltonian depending on phases

min H

Kalinin and Berloff, NP 20, 113023 (2018)
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