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 دراسة نظرية وعملية للاشعاع الطبيعي مطبقة على منطقة مختارة من محافظة البصره ) الزبير(
 يهخص انشعبنخ:

 زمُٛخ انكأطٔرمذٚشالأثؼبد انُٓذعٛخ انًضهٗ ن CR39 ٔLR115 شف الاصشاإنٗ رحمٛك خًغخ أْذاف سئٛغٛخ:انٓذف  الأٔل ْٕ حغبة صبثذ انًؼبٚشح نكٕ ذساعخان ِٓذف ْزر            

رمٛٛى ؼبل نغبص انشادٌٔ. انٓذف انضبنش ْٕ يؼبيم الاَزشبس انف َٔظشٚب, ثبعزخذاو ػذح طشق  سٚبضٛخ. ٔانٓذف انضبَٙ, ْٕ رصًٛى ٔرصُٛغ غشفخ اَزشبس انشادٌٔ نمٛبط صبثذ انًؼبٚشح 

فٙ جُٕة انؼشاق )انجصشح(. ٔانٓذف انشاثغ ْٕ لٛبط صبثذ انزٕاصٌ نغبص انشادٌٔ ٔانضٕسٌٔ ثبعزخذاو  ٔيُبطك انًخهفبد انُفطٛخ فٙ يمبنغ انحصٗ ٔ انشيم يغزٕٖ الاشؼبع انطجٛؼٙ 
 ثبحزًبنٛخ اسرجبط ٔصٛك  ٚشرجظ يؼذل اَجؼبس انشادٌٔ يٍ انزشثخ ثًب اٌ رمٛٛى ضُبئٙ  نزمذٚشرشاكٛض انشادٌٔ ٔانضٕسٌٔ.ان كبط. ٔانٓذف انخبيظ ْٕاعزخذاو رمُٛخ يمٛبط انLR-115كبشف 

ْٕ حغبة صبثذ انًؼبٚشح نٓزِ انزمُٛخ بنٓذف الأٔل يٍ ْزا انؼًم ف نزا  ثبعزخذاو رفُٛخ الاعطٕاَخ انًغهمخ, CR39 ٔ LR115ثبعزخذاو كٕاشف الاصش  ػُٓب كشفٔان اَجؼبس جغًٛبد  انفب

حغبة يذٖ جغًٛخ انفب فٙ انٕٓاء ٔكٕاشف الاصش انًُجؼضّ يٍ انشادٌٔ ٔانضٕسٌٔ, حٛش ٔجذَب اٌ رى ثبعزخذاو ْزا انشثُبيج يغ طشق انزحهٛم انشٚبضٙ . SRIM2013ثبعزخذاو ثشَبيج 
خ جذٚذح نجغًٛبد انفب. رى حغبة الاحزًبنٛخ انكفبءِ ثبعزخذاو ػذح طشق ْٙ يَٕذ كبسنٕا ٔانضأٚخ انحشجخ نكلا اعزخذاو ْزِ انُغخخ انجذٚذح يٍ انجشَبيج ٚؼطٙ لٛى نًذٖ ٔاحزًبنٛ

. حغبثبرُب LR115ٔرأصٛش عًك انطجمخ انًمشٕطخ ػهًٛٓب ثبنُغجخ نهكبشف  CR39صبثذ انًؼبٚشح ٔانكفبءِ ثبنُغجخ نهكبشف ػهٗ  ثزذائٛخرأصٛش انطبلخ أنفب الا اظٓشد حغبثبرُب  انكبشفٍٛ.

يٍ يشرٍٛ اكجش  الاعطٕاَخهؼًم انزجشٚجٙ, ٚجت أٌ ٚكٌٕ َصف لطش ن اَّ  أ٘ ,cm5.1ْٕ  اعطٕاَخَصف  َصفأفضم ٔ cm 5.1كبشف ْٕ ٔ لطش  أٌ أفضم َصف اظٓشد اٚضب
رى     , يٍ انجشيجٛبد.SRIM1992 ٔSRIM2013أنفب ٔاحزًبلاد انكشف نٛغذ ٔاحذح فٙ َغخزٍٛ,  خجغًٛ نًذٖزجٍٛ أٌ انمٛى انًحغٕثخ كًب اظٓشد انُزبئجَصف لطش كبشف. 

 / Tr.cm-2فٙ ٔحذح  لغى انفٛضٚبء ٔرنك نغشض يؼبٚشح كٕاشف الاصش فٙ اًَبط يخزهفخ جبيؼخ انجصشح فٙ انشادٌٔ فٙ انًخزجش انزهٕس انجٛئٙٔصُبػخ غشفخ اَزشبس انشادٌٔ ,رصًٛى 

Bq.m-3.d .نهكبشفانًؼبٚشح  ذصبث CR-39 51 اثؼبدْب خعطٕاَلأcm  7طcm ْٕ 0.557 ,55 ٔصبثذ انًؼبٚشح لاعطٕاَخ اثؼبدْبcm 7cm  ٌنزمُٛخانًؼبٚشح  صبثذٔكبٌ  0.5.5كب 
ٕضغ هن 0.050ٔ خنٕضغ يششح 0.055, خنٕضغ الاعفُج 0.050 ٔجذَبِ LR-115يغ انكبشف ايب انكأط انضُبئٙ CR-39 ٘ يغ كبشفٕضغ انؼبسهن ..0.5ٔ  0.1888 7 انكأط

يغ يؼبيم اَزمبل  m2 /sec 13- 10*7سق انزششٛح نٕٔ%89.5يغ يؼبيم اَزمبل  1mm  ْٕ 4*10-9 m2/secيغ عًك  خيؼبيم الاَزشبس انفؼبل نهغبص انشادٌٔ نلالاعفُج ,ٔانؼبس٘
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Abstract of thesis 

 
  The present work aims to achieve five main objectives: The first one is to calculate the calibration factors for SSNTDs and estimate the 

optimum diffusion chamber dimensions, theoretically by different mathematical methods. Secondly, is to design and fabricate a new radon 

chamber for radon the measurement of calibration factor and measure the effective diffusion coefficient of radon. The third aim is 

determination of the activity concentrations of radon and naturally radionuclides occurring in gravels and sand quarries in south of Iraq 

(Basrah). The fourth is to measure the equilibrium factor for radon and thoron by using LR-115 detector.  The fifth is the twin cup solid state 

nuclear track detector dosimeters technique used for estimating radon and thoron gases.  Numerical assessments of radon exhalation from 

soil samples together with the detection probability of alpha particles by CR39 and LR115 detectors were the first objective of this work 

with demonstration of how radon propagates through various media using the most recent SRIM2013 software. The analytical approach was 

developed to estimate the values of range and detection probabilities in SSNTDs of alpha particles emitted from radon gas and progenies. It 

was found that the new version of SRIM2013 produced a deviation in stopping power, alpha range and detection probability for both alpha 

detectors.  Mathematical calculations were carried out to find the efficiency and calibration factor for CR39 detector. The software 

employed is the latest version of Monte Carlo code and SRIM2013. The result shows the influence of the initial alpha energy on the detector 

parameter. Our calculations also show that, the best radius of detector is 1.5 cm and the best radius of the dosimeters is 3.5 cm for any 

experimental work, i.e. the chamber radius should be as twice in size as the detector radius.  The SRIM2013 technique has been applied to 

calculate the energy dependent of alpha particles registration probability for both detectors. It is found that the calculated values of alpha 

particle ranges and detection probabilities are not the same in two versions, SRIM1992 and SRIM2013, of software. Radon calibration 

chamber was designed and build in the environmental pollution laboratory University of Basrah. Different types of calibration data were 

achieved by using this design in unit Tr.cm-2/Bq.m-3.d. The calibration factor of CR-39 used in cylindrical can 25cm x 7cm was found to be 

0.227. While, calibration factor for 11cm x 7cm was 0.343 and the indoor calibration factor using cup technique 6cm x 7cm was 0.1888 and 

0.384 for bare mode. For LR-115 twin cup 5.5cm x 9cm we found, 0.020 for sponge mode, 0.021 for filter mode and 0.029 for bare mode. 

The effective diffusion coefficient of radon for sponge with thickness 5mm and filter paper are 4.6x10 -9 m2/sec and 7.1x10-13 m2/sec with 

transmission factors 91%, respectively.  

 


