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The advanced seminar is aimed at the analysis of the spin coherence generation, 
manipulation and detection processes in semiconductor quantum dots by means of 
optical pulses. 

The following problems will be addressed: 
1. Selection rules and basic principles of optical orientation in semiconductors and 

semiconductor nanostructures. 
2. Optical transitions in quantum dots: two-level model, transformation of electron 

wavefunction by the optical pulse, Rabi oscillations. Impact of selection rules: 
quantum disks vs. spherical nanocrystals.  

3. Optical control of electron spins in quantum dots.  
4. Spin Faraday, Kerr and ellipticity effects in quantum dots. Role of ensemble 

inhomogeneity. 
5. Electron spin precession in the external magnetic field. 
6. Spin accumulation caused by the train of pump pulses. Resonant spin 

amplification and mode-locking of electron spin coherence. Nuclei-induced 
electron spin precession frequency focusing. 
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