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Abstract 

    Ionizing radiation has been utilized in different medical fields such as 

diagnosis, treatment of diseases and scientific researches based on the induced 

effect that occur in different types of human cells; no doubt or debate, it could 

induce certain effect in many applicable medical materials and even the 

materials used for radiation measurement and detection. 

    In radiation therapy, for the high secured accuracy of radiation therapy dose 

should not exceed ± 5% of the prescribed tumor dose. To achieve that goal, an 

effective tool should be used for analyzing and mapping the radiotherapy 

treatments for cancer patients. So polymer-gel and film dosimeters have been 

introduced and considered depending on physical and chemical changes that 

occur in the polymer after irradiation. 

    The aim of the current study was to synthesize polyvinyl alcohol cuprous 

oxide composite films (PVA/Cu2O) for radiation detection depending on optical 

changes. 

  

    The method adapted from solving of 5% PVA in hot (80 ˚C) stirred water and 

after cooling to ambient temperature a 0.5 gram of Cu2O dissolved and stirred 

for 2 hours. The films were made by casting in petri dishes contained 20 

ml/each. 

    The pealed films were enveloped after drying and receiving radiation doses 

of 1, 2, 4, 6 … 12 Gy. The analysis revealed a gradient change in color of films 

from light pink to dark brown with absorption peaks at 215 and 415 nm through 

entire doses which were increase as dose increment. 

  

The optical density of films increases linearly and significantly (R
2
 = 0.9) as the 

dose increases from 0.06 (arb. unit) at 1 Gy to 0.4 (a u) at 12 Gy with sensitivity 

at 0.06 mGy.  

 

The energy band gap of the film decreased as the radiation dose increases from 

3×10
-12

 to 2×10
-12

 eV. 

  

   Conclusively; the feasibility of utilizing PVA/Cu2O composite films as 

radiation detector and personal dosimeter would be applicable in rural sectors 

and low economic countries. 
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 الخلاصة

اظتتتمخان ااعتتتمبي الىتتتمجً تتتتط الىاتتتباف التشختتتة الىخممرتتتة  م تتتخخ  ْ تتتلا  ااوتتتسا  اي           

 متتط وتتب جثانتتُ وتتً انتتس تتتط الخلاجتتب الثختتة بىخممتت  آٌا ّتتب  اعتت   جقتتٓنبباضتتبتة لمشثتتٓع الممىختتة  

أي ٌرتتتط ِتتترا اانتتتس  جى تتتً اضاانتتتُ  متتتط بمتتتي الىتتتٓات التشختتتة المتشخقختتتة ْضمتتتط  متتت  المتتتط  عتتتمخان 

 ْال     ٍُ   لقخبض ااعمبي 

% وتتتتً  متتتت  الىٓصتتتتٓتة  5± تتتتتط المتتتتلا  بباعتتتتمة جاتتتتة اا  ممتتتتا  الاس تتتتة الملا ختتتتة            

لمتتتتٓزن  لمثقختتتته ِتتتترا الّتتتتاي جاتتتتة اظتتتتمخاان ْظتتتتخمة تمبلتتتتة لمثمختتتت  ْ ختتتتتخ  المتتتتلا  ااعتتتتمب ط 

لىسضتتتتتط العتتتتتستبي   مختتتتتُ  تتتتته  اّختتتتتص وس شتتتتتبف الشتتتتتٓلخىس ْا مشبزِتتتتتب ا مىتتتتتبتا  متتتتتط الم ختتتتتساف 

 ئخة ْالرخصجبئخة الٍب اة لممسضّب للاعمبي  ال خىخب

ا عتتتتخا  وضتتتتبي الختتتتُالشٓلخىس  ثتتتتٓ  ِتتتتاته ِتتتترَ الازاظتتتتة التتتتط ا تتتتاات  اتتتتتلان وتتتتً وس تتتتة          

ا مىتتتبتا  متتتط الم ختتتساف الىسئختتتة المتتتط الىتتتمجً  لم  تتت   تتتً ااعتتتمبي تتتب ّص  ْاظتتتمخااوّب الٍثبظتتتٓش 

 جثانّب ااعمبي 

تز تتتة  08تتتتط وتتتب) ضتتتبز   الشتتتٓلخىس  ثتتتٓ  وس تتتة% وتتتً 5ابتتتة ذببَ ااتتتتلان ر تتته ا تتتاات ِتتت           

ا الخمتتتخ  بمتتتا  شسجتتتاَ رلّتتت تتتسان  وتتتً ا عتتتخا الٍثبظتتتٓش  5 8اضتتتبتة , وئٓجتتتةت ْ ثسجتتت  الخمتتتخ   ختتتاا

َ ااتتتتلان باتتتة الخمتتتخ   متتتط ر  تتت   ِتتت  تز تتتة ضتتتساز  ال ستتتتةت ْا تتتبت   ثسج تتتُ لىتتتا  ظتتتب مخً 

      عثة ااتلان وً    تشه بما  ارخ  الخمخ و  ل    08اتشبق بمس  بٓاقع 

َ ااتتتتلان لاس تتتبف اعتتتمة ر متتتسجي ِتتت ، ْوتتتً نتتتهْاقختتتة ضتتتا الضتتتم تتته ْضتتتع ااتتتتلان تا تتت   تتتسْي 

 قسا   60      6,0,2,1قبوب  مساْح وً 

للاعتتمبي   خختتس تتتط لٌّٓتتب ومتتاز  وتتً المتتٓي التتٓزت  َ ااتتتلان بمتتا  مسضتتّب رأ ّتتس  ثمختت  ِتت         

 تتتلا   تتت  الاس تتتبف  ٌتتتبٌٓوخمس 265ْ 065زْاف اوماتتتبن  ٍتتتا ذالرتتتب ل التتتط الشٍتتتط ال تتتبوه وتتتع 

   صتات ببشتجبت وقااز الاس ة

R)َ ااتتتتلان  تتتصتات  تختتتب ْبٓضتتتٓح رال ثبتتتتة الضتتتٓئخة  لّتتت  ىتتتب اي          
2
 ٍتتتا اشتجتتتبت  (0.9 = 

قتتتسا  وتتتع  60  ْضتتتا  وتمقتتتةت  ٍتتتا  2 8قتتتسا  التتتط  6 ٍتتتا    ْضتتتا  وتمقتتتةت  81 8الاس تتتة وتتتً 

   81 8ضعبظخة  ٍا 

 

10×3لمرمتته جقتتت  ببشتجتتبت الاس تتتة ااعتتمب خة وتتً  تبصتت  ضصوتتتة التبقتتة اجضتتب  
-12

10×2التتتط     
-12

 

 ال مسْي تٓله

خا الٍثبظتتتتتٓش جى تتتتتً اظتتتتتمخااوّب  ماتتتتته ِتتتتتاَ الازاظتتتتتة التتتتتي اي اتتتتتتلان وس تتتتتة الشٓلخىسوتتتتتع ا عتتتتت

تتتتتط الىٍتتتتبته السجرختتتتة ْالشمتتتتااي  اّتتتتبش قختتتتبض عخاتتتتط لماس تتتتة ااعتتتتمب خة  ٓاعتتتت  اعتتتتمب خة اْ  

 الٍبوخة 

 


