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  DQ – QW – QDي  وٌ خلال اننظاو اننانىننقم الانكتر فىتىٌ تعزٌز ان عنىاٌ انرسانت او الاطروحت :

 :أو الاطروحت  يهخص انرسانت 

ْٕ  حى اخزِ بُظش الاعخببس انزيخلال الاَظًت انُبٌَٕت. انُظبو  فً ْزا انعًم دسسُب حأثٍش انًجبل انكٓشٔيغُبطٍسً عهى انُمم الانكخشًَٔ 

انخصبئص  حى اشخمبق إًَٔرج َظشي نحسبة فً انبذء. ًُطمت فعبنت يحصٕسة بٍٍ لطبٍٍك َمطت كًٍت  –بئش كًً  –عببسة عٍ َمطت كًٍت 

ٔعشض بئش انكًٍت انُمطت كذانت نُصف لطش  طبلت انُمطت انكًٍت ٔبئش انجٓذ طٍف ٔحى احخسبة. نكخشٍَٔت نهُمطت انكًٍت يمخشَت ببئش هٓذالا

عهى انصفبث  اعخًبدا صٍبغت عُصش انًصفٕفت  نخفبعم الالخشاٌ  بٍٍ انُمطت انكًٍت ٔبئش انجٓذ  جنخٕانً، ٔيٍ ثى حًعهى ا نجٓذا

يعبيلاث انُظبو انخً  خبصٍت انخطٍت ٔحصبس كٕنٕو . حى فحصًْٔب ان I – eVbiasنهعلالت  ُْبنك يعهًٍٍ ٔظٍفٍٍٍ .الانكخشٍَٔت نهجٓبص

فًٍب  انجٓبص ٔ ٔظبئفّ . بخصبئص نهخحكى  بحٍث ًٌكٍ اسخخذايٓبضبظ يسخٌٕبث طبلت انُمبط انكًٍت  اٌضب حىٔ.  حعضص َفك الانكخشٌٔ

عهى انحذٔد انفبصهت بٍٍ  الأٔنى ٌخى حسهٍطٌّمت انطشٍ نخسهٍظ  انًجبل، طشٌمخٍ خبسهً، اعخبشَب انًجبل انكٓشٔيغُبطٍسً انٌخعهك بخأثٍش 

كزنك حى حسهٍطّ ٔ  عهى انُمبط انكًٍت حسهٍطّ يببششة   بًٍُب فً انثبٍَت ، حى ، انُمبط انكًٍت ٔالألطبة ٔكزنك عهى انحذ انفبصم الاًٌٍ

اسخُخجُب بأٌ حأثٍش انًجبل عهى  ،نحسببخُب مببً يٕسع نهكم انحبلاث . ٔطبحسبلذو إًَٔرج ٔيٍ ثىُ  عهى انُمطت انكًٍت انًٍُى فمظ ٔدساسخّ

لأٌ حأثٍشِ عهى  نخصبئص انفٍضٌبئٍت ٌٔعضص َمم الانكخشٌٔذل اانكًٍت ٌعُ  عهى انُمبط انخصبئص انفٍضٌبئٍت بًٍُب حأثٍشِ ذلانحذٔد انفبصهت ٌعُ 

 .لإنكخشٌٔا نُممانُمطخٍٍ انكًٍخٍٍ ٌٕفش لُٕاث اكثش 
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Abstract of thesis 

In this work , we study the effect of electromagnetic field on the electron transport through nanodevice 

systems. The system is coupled quantum dot – quantum well – quantum dot as an active region embedded 

between two leadsFirstly a theoretical modeling is developed to calculate the electronic properties for the 

quantum dot coupled to a quantum well . The quantum dot and quantum well energy spectrum are 

calculated as a function of the quantum dot radius and the quantum well width. Then the matrix element 

of the coupling interaction between the quantum dot and the quantum well is also formulated to depend 

on the electronic properties of the device . The transport properties are also calculated and discussed, 

They are found to depend on the electronic properties of the system. Two features are functional, I - eVbias 

linear relation and the Coulomb blockade. The device parameters that assist the electron tunneling are 

investigated. The quantum dots energy levels tunning is also investigated, it can be used to control the 

device features and functions. In concern to the effect of external electromagnetic field, we consider two 

methods to be applied the field. The first one is by applying it to the interfaces between the leads and the 

quantum dots,  the effect of the field on the right interface is also studied. While the second one is by 

applying it directly to the quantum dots, the field effect on the right quantum dot is also studied. 
According to our calculations, we conclude that the field effect on the interfaces can modify the device 

physical features while the effect on the quantum dots can modify the device physical features  and assist 

the electron transport, since the effect on both quantum dots provides more channels for the electron to 

transport. 


