
6). Excitons in the presence of electron gas (2h)
(bound states - trions, triplet and singlet trions, unbound states, 
combined exciton electron processes; manifestation 
of exciton electron scattering in optical spectra)
7). Biexcitons (1h)
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EXCITONS IN 2DEG

Low electron density limit
• 1. Charged exciton-electron complexes (trions) 
• 2. Singlet and triplet trion states 
• 3. Modulation doped QWs 
• 4. Trions in optical spectra 
• 5. Action of magnetic fields on the trions 

High electron density limit
• 6. Combined exciton cyclotron resonance 
• 7. Combined trion cyclotron resonance 
• 8. Combined exciton electron processes in PL spectra 
• 9. Trion Zeeman splitting 
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From LOW density to HIGH density  

LOW 2DEG DENSITY 

Two electrons+one hole  states 

•Trions
•Trions in magnetic fields 
•Trion excited states in magnetic fields
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Experimental studies of trions
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Optical processes with the trion  participation 
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Trion states  in magnetic fields
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Singlet trion in magnetic fields
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The circular polarization of the trion 
absorption (reflectivity line ) in magnetic 
fields can be used to determine electron 
concentration by pure optical method 11
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EXCITON-ELECTRON 
SCATTERING

(excited states of a trion in magnetic 
fields)
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Exciton – electron scattering
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Combined exciton –cyclotron resonance ExCR
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With increase of the electron density there is redistribution of absorption from exciton to trion and ExCRС
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WHAT IS THE BURSTEIN-
MOSS SHIFT?
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Photoluminescence
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Conventional scheme of the B-M shift
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Where is the exciton here?
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“Recreation” of the exciton and trion lines in magnetic field 
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