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Polariton BEC*

well established
(theory and experiment)

Polariton BCS**

mostly theory well established

Photon Laser

well established
(theory and experiment)

*BEC = Bose-Einstein condensate, **BCS = Bardeen, Cooper, Schrieffer



TM:   - the 'usual', first Mott transitions, then optical gain

TE:    - lasing threshold above Mott transitions inferred from TM, rules out BEC
- no jump of emission frequency to cavity, rules out photon laser

Comparison experiment vs. theory*

*Hu, Wang, Kim, Hui Deng, Brodbeck, Schneider, Hofling, Kwong, Binder, Phys. Rev. X 11, 011018 (2021)

- lasing in TE
- no lasing in TM
- same carrier distributions





Microscopic analysis: carrier distribution functions
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Photon laser model:
- Fermi degenerate distribution functions 
- can exhibit spectral hole

Ideal polariton BCS:
- no Fermi degeneracy in distribution functions 
- distribution functions not much larger than 0.5
- cannot exhibit spectral hole

Full calculation modeling experiment

Conclusion:     distribution functions are open-dissipative
system analog to ideal polariton BCS system

Hu, Wang, Kim, Hui Deng, Brodbeck, Schneider, Hofling, Kwong, Binder , Phys. Rev. X 11, 011018 (2021)
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