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 اىخلاطت
 

بخقْٞت  ػيٚ ق٘اػذ صجاجٞت  (CdO)حٌ حذضٞش أغشٞت اٗمسٞذ اىنادًٍٞ٘  فٜ ٕزٓ اىذساست

ٗبأصٍاُ حشسٞب ٍخخيفت  , (Nd:YAG)ٝاك  -ىٞضس ّٞذًٍٞ٘  (PLD)اىخشسٞب باىيٞضس اىْبضٜ 

ٗدسسج اىخظائض اىخشمٞبٞت ٗاىبظشٝت  ٗبذسجت دشاسة اىغشفت, دقٞقت  (20,15,10,5)

 بإصٍاُ اىخؼشع ٗحأثٞش اىبلاصٍا اىباسدة ٗاىنٖشبائٞت ىلأغشٞت اىَذضشة مذاىت ىضٍِ اىخشسٞب

اىَذضشة أُ  (CdO)لأغشٞت  (XRD)الأشؼت اىسْٞٞت  طٞفٗاظٖشث ّخائج , دقٞقت  (60,30)

ٗأُ ,  (Cubic)ٍِٗ اىْ٘ع اىَنؼب  (Polycrystalline)حشمٞب الأغشٞت ماُ ٍخؼذد اىخبي٘س 

ٗحبِٞ , ىلأغشٞت اىَذضشة قبو ٗبؼذ اىخؼشع ىيبلاصٍا اىباسدة  (111)الاحجآ اىَفضو ىيَْ٘ ٕ٘ 

بشنو قيٞو  اىذٞ٘دقيو ٍِ شذة قٌَ  (Nd:YAG)ٝاك  –اُ بضٝادة صٍِ اىخشسٞب باىيٞضس ّٞذًٍٞ٘ 

ػْذ  (XRD)ئج دٞ٘د الأشؼت اىسْٞٞت حبِٞ ٍِ ّخا ٗ ,(220)  , (200),  (111)   جذاً ىيزسٗاث

ظٖش ٗ, اىَشسبت ىيبلاصٍا اىباسدة لا حؤثش ػيٚ طبٞؼت اىخشمٞب اىبي٘سٛ  (CdO)حؼشع أغشٞت 

فٜ شذة قٌَ اىذٞ٘د بشنو قيٞو  ) قيو ( اُ بضٝادة صٍِ اىخؼشع ىيبلاصٍا اىباسدة ادٙ اىٚ اّخفاع

ْخائج  اُ اى ٗاظٖشث, ىذساست ط٘ب٘غشافٞت اىسطخ  (AFM)اسخخذاً ٍجٖش اىق٘ة اىزسٝت ٗ, 

غٞش ٍْخظَت الا أُّ بضٝادة صٍِ اىخؼشع اىخغٞش فٜ ٍؼذه اىجزس اىخشبٞؼٜ ىخشّ٘ت اىسطخ 

ّٗلادع صٝادة اىَؼذه  ,فٜ ٍؼذه اىجزس اىخشبٞؼٜ اىٚ دذ ٍا ٍْخظٌ ىيبلاصٍا اىباسدة ٝظبخ اىخغٞش 

 بضٝادة صٍِ اىخشسٞب .

 ٍطٞافجٖاص  شٝت ٍِ خلاه قٞاط الاٍخظاطٞت ٗاىْفارٝت ب٘اسطتٗدسسج اىخظائض اىبظ

               ضَِ ٍذٙ الاط٘اه اىَ٘جٞت (UV – VIS)  ف٘ق اىبْفسجٞت   –الأشؼت اىَشئٞت 

(310 – 1100) nm ,  ٗحبِٞ ٍِ خلاه اىْخائج أُ الاّخقالاث الاىنخشّٗٞت لأغشٞت(CdO) 

ّ٘ع فج٘ة اىطاقت ٕٜ فج٘ة طاقت ٍباششة   دذدٗ ,اىَذضشة ماّج ٍِ اىْ٘ع اىَباشش اىَسَ٘ح 

ٝاك ٗمزىل حقو بضٝادة صٍِ  –حقو بضٝادة صٍِ اىخشسٞب باىيٞضس ّٞذًٍٞ٘  (Eg)فج٘ة اىٗاُ قَٞت 

ٗحبِٞ اُ بضٝادة صٍِ اىخشسٞب باىيٞضس حقو الاٍخظاطٞت قبو اىخؼشع , اىخؼشع ىيبلاصٍا اىباسدة 

 جادخسبٗاٝضاً  ,ت بضٝادة اىخؼشع ىيبلاصٍا اىباسدة ىيبلاصٍا اىباسدة ٗىنِ حضداد الاٍخظاطٞ

ثابج اىؼضه  ٍٗؼاٍو اىخَ٘د  ٍٗؼاٍو الاٍخظاص  ٗاىث٘ابج اىبظشٝت )ٍؼاٍو الاّنساس 

 بجضئٞتِ اىذقٞقٜ ٗاىخٞاىٜ ( .اىنٖشبائٜ 

اىَذضشة حغٞش اىَقاٍٗت ٍغ دسجت  (CdO)ٗحضَْج دساست اىخظائض اىنٖشبائٞت لأغشٞت 

اىخ٘طٞيٞت اىنٖشبائٞت اىَسخَشة ٗطاقاث اىخْشٞظ  ٗادخسبْا, اىذشاسة ٗىذسجاث دشاسة ٍخخيفت 

حضداد بضٝادة دسجت اىذشاسة  (CdO)اُ اىخ٘طٞيٞت اىنٖشبائٞت اىَسخَشة لأغشٞت  ٗاظٖشث اىْخائج

اىثاّٞت اىَٞناّٞنٞت الاّبؼاد اىذشاسٛ َٕٗا ٍٞناّٞنٞخِٞ ٗج٘د طاقخٜ حْشٞظ حشٞشاُ اىٚ ٗج٘د ,ٗ

ٗحبِٞ ٍِ خلاه قٞاساث دساست حأثٞش ٕ٘ه أُ , اىنٖشبائٜ  ىيخ٘طٞو (Hopping)طاقت اىخْطٞظ  

 قبو اىخؼشع ىيبلاصٍا اىباسدة (n-type) اىَذضشة ماّج ٍِ اىْ٘ع اىساىب (CdO)أغشٞت 
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Abstract 
 

In this research , the preparation and study of the structural , optical and 

electrical  properties of  ( CdO ) films on a glass substrate and prepared 

by using pulsed laser deposition method (PLD ) of ( Nd : YAG ) laser 

have been achieved .The deposition was at different times ( 5 , 10 , 15 , 

20 ) minutes and at room temperature . The effect of non-thermal plasma 

on the structural , optical and electrical properties of these prepared films 

has been studied at exposure time ( 30 , 60 ) minutes .  The results of X-

ray diffraction ( XRD ) of the prepared ( CdO) films showed that they are 

of polycrystalline structure and of cubic type . It was noted that the 

increasing of deposition time of ( Nd : YAG ) laser , reduces the intensity 

of diffraction peaks of ( 111 ) , ( 200 ) , ( 220 ) mildly . The results of 

(XRD ) have also showed that when the prepared ( CdO ) films are 

exposed to non-thermal plasma , their crystalline structure is not affected 

. The results of ( XRD ) also showed that the increasing of the exposure 

time to non-thermal plasma causes a mild decreasing of the intensity of 

the diffraction peaks . Atomic Force Microscopy   ( AFM ) has also been 

used to study the surface topography concerning homogeneity , roughness 

and roughness rate . The ( AFM ) results also showed that the changing of 

root main square ( RMS ) of the surface roughness is unsteady and it was 

found that the rate increases by increasing the deposition time .    

The optical properties have also been studied through measuring the 

absorption spectrum and transmittance spectrum using ( UV – VIS ) 

spectroscopy within range of wavelengths ( 310 – 1100 ) nm . The results 

showed that the electron transitions of ( CdO ) prepared films were of 

allowed direct transition type , and the type of optical energy gap was 

identified as a direct energy gap , and the optical energy gap value ( Eg ) 

decreased with an increase of deposition time of     ( Nd : YAG ) laser , 

and it also decreased with an increase of exposure time to non-thermal 
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plasma . It was also noted that absorption decreases with an increase of 

laser deposition time before the exposure to non-thermal plasma while 

absorption increases with an increase of the exposure to non-thermal 

plasma . Optical constants such as ( reflective index , absorption 

coefficient , extinction coefficient and both real and imaginary dielectric 

constants  ) have been calculated .  

The study of the electrical properties of the ( CdO ) films prepared  ,  has 

included changing the resistance and temperature and for different 

temperatures . The D.C. conductivity and activation energies have also 

been calculated and the results showed the existence of two activation 

energies showing the existence of two mechanisms they are thermal 

emission and hopping energy of electrical conductivity , the 

measurements of the study of  Hall’s effect showed that the ( CdO) films 

prepared were of n-type before and after the exposure to the non-thermal 

plasma . 

  

 


