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Title of thesis

Transient electron transport properties of multiple quantum dots systems

Abstract of thesis

We presented a theoretical study for the electron transport characteristic, within a system of multi-quantum
dots coupled to the three metallic leads (right lead as an electron reservoir and two left leads as an electron
source). We take into account two arrangements for the scattering regions, one composed of two quantum dots
and the other is composed of four quantum dots.

The study concentrated on the system parameters that has its effect on the characteristic of the electron transfer
process and how these characteristic are affect by the number of the quantum dots in the scattering region in
the both arrangements for the scattering regions.

The theoretical formulism depends on the one-electron model. Where, we assigning a single effective level
for each quantum dots and by taking the effects of the leads continuum levels into account which are show
within the wide band gap approximation to produce an imaginary quantity add to the energy levels of the
quantum dots, representing the broadening in each effective levels.

The related basic equation of motion for all the corresponding levels eigen function probability amplitudes
are solved analytically by using Laplace transform technique. We calculate the occupation probability for the
right lead, the instantaneous current and the average instantaneous current that passes through the right lead.
Our calculated results for the time-dependent dynamical electron transfer offered a general features that takes
into account the following effects:

e Energy levels position changes with respect to the lead Fermi level.

e A suitable applied bais voltage on the right and left leads.

e Changes of the coupling amount among the quantum dots levels and in between them and the leads

levels.

e Change of the leads temperature
The characteristic of the time-dependent charge transport in the system are shown through the relation
between the average instantaneous current passes the right lead and the applied bais voltage, which we show as
follow:

e For the case of the scattering region arrangement that compose of two quantum dots it is an Ohmic

behavior.

e For the case of the scattering region arrangement that compose of four quantum dots it is a non-linear

(non- Ohmic) behavior.




