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Exciton-polariton: 
Quasi-particle formed by  
strong coupling between  
exciton and photon.  
 
Polaritons have light  
effective mass 
high Tc  >10 K  
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cavity photon  
  QW exciton  
  cavity photon … 
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L1:removable lens 

Red line: Far-field (real space) imaging 

Blue line: Near-field (momentum space) imaging 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Experimental setup 

2. BEC-BCS crossover 
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1. Microcavity Exciton Polariton 
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5. Highly excited polariton BECs 

Pumping 

 Relaxation mechanism: 
E 

kll 

LP 

Polariton-Polariton 
scattering 

Bottle-neck 

Polariton-Phonon 
scattering 















































/2/2/2

0
†

0
†

0
†

)(ˆ

)(ˆ

)(ˆ

)(ˆ
ˆ

)(ˆ

)(ˆ

tεi

k

tεi

k

kpar

ktεi

k

etF

tF

etp

tp
M

etp

tp

dt

d
i

kk

Where 

Here, we use parameters from BCS model [2] in parametric 
scattering theory. 

Assume particles at condensate scatter into the positive and 
negative branches to conserve energy and momentum. 
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Applying the parametric theory [1] 
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Photoluminescence is then defined by 
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Negative mass  
dispersion! 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Energy dispersion 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Negative mas dispersion 
   due to quantum depletion 
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Critical temperature: 

Bose-Einstein distribution: 

Bose-Einstein condensation 
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