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Experimental research on performance of Nal(Tl) scintillation detector with
temperature change
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Abstract: In this paper, the effect of temperature change on the performance and energy spectrum
measurement of Nal(Tl) scintillation detector was investigated by high and low temperature test method.
The energy spectrum was observed on the basis of 25 U as a benchmark. The calculated values at 25 <C
include the characteristic peak path address of *'Cs in 0.662 MeV, ®°Co in 1.173 MeV and 1.332 MeV,
and the total peak counting rate of Gamma rays, energy resolution. It comes to a conclusion that the
characteristic peak path addresses of **'Cs in 0.662 MeV, ®°Co in 1.173 MeV and 1.1332 MeV were
consistent at 0 C-20C, while gradually decrease at 20 C-45<C. Total peak counting rate of Gamma rays
in 0.662 MeV and 1.173 MeV were consistent within the range of #5.19% and ##4.48% respectively. The
three corresponding energy resolutions were consistent with the temperature changes within the range of
#4.3%, It can be seen that it is feasible to use the y-ray as a stable peak source.
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Fig.3 Peak position of 0.662 MeV of **'Cs source changing with temperature
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Fig.4 Peak position of 1.173 MeV of ®Co source changing with temperature

%] 4 °°Co J§ 1.173 MeV W& A7EhEFlijE A5 1k

535 52012 53029 550 53004 3000
o 526.07 3 2900
80 5 ggg zs.97$ $ $ 521.80 5 \§- 2800 2658 2630 2696
©2 5 § o 53 21000 280 as ‘o e o ®
82 515 $ w0500 €2 7500 . . .
T8 510 : 29 2400
< 505 i £ S 2300
B e 3.2 2200
= 495 1 1 1 1 1 1 1 1 | °© gégg ] 1 ] 1 1 1 1 1 1 ]
0 5 100 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
temperature/C temperature/ C

Fig.5 Peak position of 1.332 MeV of *°Co source changing with temperature
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Fig.6 0.662 MeV all-energy peak count rate changing with temperature
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Fig.7 1.173 MeV all-energy peak count rate changing with temperature
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Fig.8 Energy resolution varing with temperature
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