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Abstracts of Thesis:

In this study, we introduce a model calculation for the electron transport through a system
consists of two quantum dots coupled serially, embedded between two nonmagnetic leads (source
and drain), due to the importance of this kind of systems in many academic and experimental
applications. In our treatment, the time independent Anderson-Newns Hamiltonian model is
considered as a basis to study the system dynamics and then to derive spin-dependent analytical
formula to calculate the occupation numbers of the quantum dots energy levels, the
corresponding quantum dots energy levels and the molecular virtual energy levels, as a function
of bias voltage. And as the efficiency of electron transport through coupled quantum dots
depends on the system parameters such as the energy levels position of each quantum dot, the
Coulomb repulsion energy on each quantum dot, the effective exchange energy, the tunneling
coupling between the dots and leads and the coupling energy between the two quantum dots, all
these parameters are studied and investigated in details and the role of all these parameters in the
tunneling current and the differential conductance calculations is presented. We also apply our
treatment to two kinds of systems, when the quantum dots are symmetric and when they are
asymmetric. Our treatment is utilized to study the following:
1- Two regimes are studied, the first is the strong coupling regime and the second is the weak
coupling regime.
2- The role of the spin exchange interaction in determining the type of  interaction (if it is
attractive or repulsive) between the quantum dots.
3- The role of the spin exchange interaction between the quantum dots in determining the
coulomb blockade in the strong coupling regime.




