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  الآیة
  

  قال تعالى:

﴿ َ ن ِ م َ ا و َ انھُ َ و ْ ل َ ًا أ ِف تلَ ْ خ ُ اتٍ م َ ر َ مَ ھِ ث ِ ناَ ب ْ ج َ ر ْ خَ َأ ً ف اء َ ِ م اء َ َ السَّم ن ِ لَ م َ ْز ن َ ھَ أ َّ َنَّ الل َ أ ْ ترَ َم ل َ أ

 ٌ تلَِف ْ خ ُ ٌ م ر ْ م حُ َ ٌ و ِیض ٌ ب ددَ ُ ِ ج َال ب ِ ج ْ اال َ انھُ َ و ْ ل َ یبُ أ ِ اب َ غَر َ ِ 27سُودٌ (و ّ اب َ الدَّو َ ِ و َّاس َ الن ن ِ م َ ) و

 ٌ یز ِ َز ھَ ع َّ َّ الل نِ ُ إ اء َ َم ُل ع ْ هِ ال ِ َاد ب ْ عِ ن ِ ھَ م َّ شَى الل ْ َخ ا ی َ َّم ن ِ َ إ َلِك انھُُ كَذ َ و ْ ل َ ٌ أ ِف تلَ خْ ُ ِ م ام َ ع ْ ن َ ْ الأ َ و

وُر(  ﴾)28غَف

  فاطرسورة

 

 

 

 

 

 

 

 

 

 

Dedication 

 

To my mother………….My first teacher 



II 
 

To my father…………My hero 

 

 

 

To my brothers, sisters 

To my friends 

To all those unbelievable persons 

I am trying to say thank you 

 

 

 

 

 

 

 

 

 

 

 

 

Acknowledgments  

 



III 
 

I would like to express my gratitude to the supervision Assistant Profess. 

Dr. Abdalla Abdelrahman Mohamed for kind supervision and fruitful 

suggestions. 

Thanks also extended to Sudan University of Sciences and Technology, 

Graduate college, faculty of science and department of physics for 

enabling me to use their facilities to do this research. 

Special thank also Prof. Mubarak Dirar,..., and Dr.Ali 

Dr.Abdaltif…Dr.Nadr… and Dr.Gamar … Mr. Aiman,…Mr.Mohamed  

and  Mr.Sami 

…my colleagues in (SUST), for the special atmosphere of team work and 

all friendly collaboration and wonderful coffee sessions every morning 

especially boys and girls. 

 

 

 

 

 

 

 

 

 

 

Abstract 



IV 
 

The studies of zinc oxide doped by strontium were carried out using first 

principles calculations under the density functional theory(DFT), 

including the hybrid functional Beck's B3LYP functional  and was 

performed using CRYSTAL06 program. 

Initial investigation were made on the parent ZnO with supercell 2x2x1. 

The results calculations were found to agree with experimental data. 

Calculations have been made to study the electrical properties of zinc 

oxide when it doped with different percentage of strontium atoms.  

On substitution one Zn by Sr, we found that the band energy decreased to 

the value 3.28 eV which means improve in the electrical conductivity of 

the compound. We found also that when the dopant increases the band 

energy increases too. 

Finally, accordingly, we predict that this new compound will have many 

optical applications.  
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بالنسѧѧبة تشѧѧویب سترانیشومالاتشѧѧویب بالمѧѧادة دالعن الزنѧѧكلقѧѧد أجریѧѧت الدراسѧѧة علѧѧي مѧѧادة أكسѧѧید 

باستخدام حسابات المبادئ الأولیة التѧي تعتمѧد علѧي نظریѧة  8O8-XZnXSrمختلفة مكونة المركب 

  CRYSTAL06.برنامج  خدامبإستB3LYPالكثافة الدالیة متضمنة الدالیة المھجنة 

أظھرت أن النتائج الحاسوبیة متوافقة مع النتائج   ZnOالدراسات الأولیة علي المركب الرئیسي  

  التجریبیة مع ھذا المركب.

تقѧل فجѧوة %12.5اسة خواص الكھربائیة ولقد وجد أن عند نسبة التشѧویب أجریت الحسابات لدر

بزیاد نسبھ التشویب تدریجیا مما یدل علي زیادة مقاومھ المادة داد تزوeV 3.28إلى قیمة   الطاقة

  مع التنبؤ بتغیر في الخواص البصریة للمركب المشویب .سترانیشومالاعند أضافھ التزاید لمادة 
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