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 يهخض انشسانت :

شبّ انًٕطم . اػخًذث انذساست ػهى  QDLفً ْزا انبحث , حى َظشٌاً دساست ػلاقاث ػذٌذة ٔيًٓت ضًٍ خظائض نٍضس انُقطت انكًٍت          

ٌؼًم بطٕل يٕخً    GaInAsP/InPيٍ َٕع  QDLيؼادلاث إًَرج َظشي يشخقت يٍ يؼادلاث انًؼذل. طبقج انًؼادلاث ػهى ثٕابج ػًهٍت نـ 

1.55µm  , يسخًش , نهحظٕل ػهى يحاكاة َظشٌت نخظائض ْزا انُٕع يٍ انهٍضساث .حى دساست حأثٍش دسخت انحشاسة ػهى انخسائش انذاخهٍت

د خسائش الايخظاص انذاخهٍت ػشضج انُخائح ضًٍ حانخٍٍ : الأنى ػُذ ػذو ٔخٕ QDٔحأثٍش ْزِ انخسائش فً ححذٌذ دسخت انحشاسة انًًٍضة نـ 

 . QD  ٔOCLٔانثاٍَت ػُذ ٔخٕد ْزِ انخسائش .دسط حأثش دسخت انحشاسة ػهى دسخت انحشاسة انًًٍضة نكم يٍ 

قذ دسسج ضًٍ حانخٍٍ ػُذ انخحكى فً انكثافت انسطحٍت نهُقاط انكًٍت , ٔػُذ انخحكى بًقذاس انًقطغ انؼشضً نهخسائش  QDطاقت الاثاسة انذٍَا نـ 

يٍ خلال انخحكى فً انؼذٌذ يٍ يؼايلاث انُظاو ٔانسٍطشة , حى دساست ْزِ انًؼايلاث ػهى خًٍغ انؼلاقاث , انًؼايلاث انخً دسسج فً  ذاخهٍت .ان

انكثافت انسطحٍت نهُقاط انكًٍت , يخٕسط حدى انُقاط انكًٍت , يؼايم انحظش انبظشي , سًك طبقت انحظش انبظشي , انثابج  -ْزا انبحث ًْ : 

انُسٍت , طٕل انخدٌٕف , خسائش  QD, صيٍ اػادة الاححاد انخهقائً الاشؼاػً , اندزس انخشبٍؼً نًخٕسط حقهباث حدى  OCLالاشؼاػً فً يادة 

 ٔاظٓشث احفاقاً خٍذاً يغ ْزِ انُخائح . QDLانًشاٌا .قٕسَج بؼض انُخائح فً ْزا انؼًم يغ َخائح انؼًهٍت نباحثٍٍ نًُارج يٍ 
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Abstract of thesis 

        

In this work, we have studied important theoretical relationships in Semiconductor Quantum Dot 

Laser (QDL) Characteristics.  

The study is based on theoretical model equations that are derived from the rate equations. The 

equations were applied on experimental parameters of continuous-wave QDL GaInP/InP at 1.55µm 

wavelength to get theoretical simulation of the characteristics of this laser type.  

 We also studied the temperature effect on the internal losses and the impact of these losses 

in determining the characteristics of the temperature of QD. The results were presented within two 

cases; the first is when there are no internal absorption losses and the second where there is no 

existence of these losses. Also, we studied the effect of ambient temperature on the characteristics 

of temperature for each of QD and OCL. 

The lowest excitation energy of QD has been studied in two control cases: with surface density of 

QD and with cross-section of internal losses. 

 Throughout changing many systems and control parameters, the effects of these parameters 

have been studied according to the different kinds of relationships. In this research, we have studied 

the parameters: Surface density of QD, mean size of QD, optical confinement layer, radiative 

constant for OCL material, spontaneous radiative recombination time, root mean square of QD size 

fluctuations, cavity length and mirrors reflectivity. 

 Some of the results in this work were compared with other experimental results of other researchers 

who applied the QDL model and showed a good matching. 

 


