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Research Activities

Current Interests:

+ ab initio study of electronic and optical properties of semiconductor clusters and quantum
dots;

» ab initio modeling of defects and doping in semiconductor nanostructures;

- spintronics and quantum computation;

« multi-scale modeling of coupled quantum dots in electric and magnetic fields, electron
addition spectra;

- electron-phonon interaction, bound polarons and polaron excitons in nanostructures.

Modeling and Methods:

« ab initio pseudopotential density functional theory (DFT);

» high-scale real space methods for pseudopotential DFT on parallel platforms;

- time-dependent density functional theory (TDDFT);

+ self-consistent solution of Poisson and Kohn-Sham equations for modeling of coupled
quantum dot circuits;

+ canonical transformation techniques for calculation of polaron (polaron exciton) energies.
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