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11. Summary of the new findings of the thesis

- Studying the Hall effect in semiconductor quantum wells and superlattices using a quantum theory (quantum kinetic equation) when the specimen is subjected to a crossed dc electric field and magnetic field in the presence of an electromagnetic wave.

- Establishing quantum kinetic equations for electrons in quantum wells and superlattices subjected to a magnetic field, a dc electric field, and an electromagnetic wave.

- Obtaining analytical expressions of the conductivity tensor, the magnetoresistance, and the Hall coefficient for two kinds of interaction: electron – acoustic phonon interaction and electron – optical phonon interaction. They depend on external fields and characteristic parameters of materials..

-  Analytical results are numerically evaluated, plotted and discussed for GaAs/AlGaAs parabolic quantum well, GaAs:Be/GaAs:Si superlattice and GaN/AlGaN square quantum well. Our numerical results are in good agreement with other theoretical and experimental results.

12. Paratical applicability, if any:

The results are new and can be applied to explain mechanisms of processes involving the electron - phonon interaction in two-dimensional semiconductor systems under the influence of external fields.  Also, the results show the possibility of application of the effect in experiment to obtain information of the structures such as the electron effective mass, distance between energy levels and density of carriers, etc. This is a basis of nano devices design

13. Further research directions, if any

The effect can be further studied in some cases: the magnetic field is applied along arbitrary direction, the phonon confinement is taken into account, the multi-photon processes are considered and so on.
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