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Bose-Einstein condensates in semiconductor microcavities
Luis Viña
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Atomic BECs

T
http://jilawww.colorado.edu/bec/Cornell group (1995)
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Light in cavity
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Low polariton mass
“S” shaped dispersion

Momentum trap
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Semiconductor microcavities
Strong exciton confinement

Enhanced electromagnetic field

Strong light-matter coupling

Rabi splitting

New eigenstates
POLARITONS
ˆ ˆ ˆ
UPBQ c P d X= × + ×

´
ˆ ˆ ˆ
LPBQ d P c X= - × + ×
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polaritons

New eigenstates
POLARITONS
ˆ ˆ ˆ
UPBQ c P d X= × + ×

´
ˆ ˆ ˆ
LPBQ d P c X= - × + ×

photonic content very low mass

High condensation temperature
10 K -300 K
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Kasprzak et al. Nature 443, 409 (2006)

5 KExcitation CW laser 1.755 eV

BEC of  polaritons
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Polariton condensates transistor switch
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Momentum Space Interferences 
as an Evidence of  

Remote Quantum Coherence of  Condensates

17
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Full observation of the phase-locking in momentum
space between polariton condensates

d = 70 µm
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Full observation of the phase-locking in momentum
space between polariton condensates
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Full observation of the phase-locking in momentum
space between polariton condensates

(I) Initial acceleration, t =35 ps

A B
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• Affirmative answer to the Anderson´s question: Dynamical observation
(picosecond scale) of the mutual coherence in momentum space of
polariton wave trains that have never been in contact.

• Generation of ultrafast-propagating condensed polariton wave
trains in quasi-1D microcavities.

21

(v) Conclusions

• Semiconductor microcavities: 
ideal scenario to observe Bose-Einstein condensation.

• Fabrication of all-optical devices based on polariton condenstes.
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