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Abstract of thesis 

 

 خصائص نقل الإلكترون لكيوبج مقترن بترانزستور الإلكترون المفرد

دُسِسد فً هزا اٌعًّ دٌٕاٍِىٍح ٔمً الإٌىرشوْ خلاي ٔظاَ ِىىْ ِٓ وٍىتد )ٔمطرٍٓ وٍّرٍٓ ِمرشٔرٍٓ( ِمرشْ ِع ذشأضسرىس الإٌىرشوْ         

اٌّفشد )ٔمطح وٍّح ِمرشٔح اٌى لطثٍٓ(.  إر اسرخذاَ اٌهاٍِرىًٔ اٌّعرّذ عٍى اٌضِٓ اٌزي ٌصف طالح إٌظاَ اٌزي ٌرضّٓ الألرشاْ 

وسراذٍىً تٍٓ اٌىٍىتد وذشأضسرىس الإٌىرشوْ اٌّفشد.  ذُ اشرماق ِعادلاخ اٌحشوح اٌّعرّذج عٍى اٌضِٓ ٌىً ِؤثشاخ اٌهذَ واٌخٍك ٌىً الأٌىرش

اجضاء إٌظاَ ورٌه تأسرخذاَ ذّثًٍ هاٌضٔثشن ٌغشض اٌحصىي عٍى ِعادلاخ اٌحشوح اٌرفاضٍٍح اٌخاصح تاعذاد أشغاي إٌماط اٌىٍّح ٌٍىٍىتد 

ىس الإٌىرشوْ اٌّفشد وِعادلاخ اٌحشوح اٌخاصح تذواي اٌرثادي اٌّشذثطح تها ووزٌه اٌصٍغح اٌخاصح تحساب اٌرٍاس اٌزي ٌٕفك ِٓ وذشأضسر

ٌضح اٌمطة الأٌسش عثش إٌمطح اٌىٍّح اٌراتعح ٌرشأضسرىس الإٌىرشوْ اٌّفشد.  ذُ ِعاٌجح ٔظاَ ِعادلاخ اٌحشوح تأسرخذاَ ذمشٌة اٌحضِح اٌعش

وىذا ِٓ اٌذسجح اٌسادسح إر ذُ ذعٍٍٓ ٔسثح اٌخطأ فً اٌطشٌمح عٕذ وً خطىج صٍِٕح. تالأسرفادج ِٓ حً ٔظاَ -تأسرخذاَ طشٌمح سأج وحٍها عذدٌا  

اٌى اٌّعادلاخ اٌرفاضٍٍح ذُ حساب أعذاد أشغاي إٌماط اٌىٍّح اٌخاصح تاٌىٍىتد ووزٌه ذشأضسرىس الإٌىرشوْ اٌّفشد وذاٌح ٌٍضِٓ, تالأضافح 

 اٌزي ٌٕفك ِٓ اٌمطة الأٌسش اٌى إٌمطح اٌىٍّح اٌراتعح ٌرشأضسرىس الإٌىرشوْ اٌّفشد وذاٌح ٌٍضِٓ .اٌرٍاس 

The Electron Transport Properties of Qubit Coupled with SET 

     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. 


