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Title of thesis

The Electron Transport Properties of Qubit Coupled with SET

Abstract of thesis

In this work, the dynamics of electron transport through a system consists of qubit (two coupled quantum
dots) electrostatically coupled with single — electron transistor (quantum dot coupled to leads). The time-
dependent Hamiltonian, that is used to describe the system energy, includes the electrostatic coupling
between the qubit and the single — electron transistor. The time — dependent equations of motion for all the
creation and annihilation operators are expressed in Heisenberg representation to derive the differential
equations of motion for the quantum dots occupation numbers of the qubit and the single electron transistor,
the related equations of motion for the correlation functions and also the formula that calculates the current
which tunnels from the left lead to the single — electron transistor quantum dot. The system of equations of
motion are treated by using the wide band approximation, and are solved numerically by using six order Runge
— Kutta method, where the error is calculated at each step of time. By getting use of the system of differential
equations solutions, the qubit and the single — electron transistor quantum dots occupation numbers are
calculated as a function of time, in addition to the current that tunnels from the left lead to the single electron

transistor quantum dot as a function of time.




