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An Analysis of Y-ray Energy Spectrum Using
the Nal(T1) Detector in the Air and Water

Eun-Sug Kim' and Jae-Woo Park™

ABSTRACT

This is a study carried out for analyzing the energy spectrum of the Y-rays emitted from the
sources in the air and water using Nal(T1) scintillation detector. The main purpose of the study
is to apply the theoretical response functions, that are constructed by simplifying the response
functions proposed for high-purity germanium detector, to generating the Y-ray energy spectrum
of the scintillation detector. Experiments have been carried out to determine the empirical
parameters constituting the response functions as function of Y-ray energy. For the Y-ray
sources, Cr-51, Cs-137, Mn-54, Zn-65, and Na-22 are used in this experiment. The empirical
parameters of the response functions determined for the Y-ray sources both in the air and water
are compared and analyzed. It is concluded that the functional form of the parameters of the
response functions and the method used in this study to determine the empirical parameters can

be effectively applied to predicting the energy spectrums of various Y-ray sources.

Key words ; Nal(Tl) scintillation detector, Y-ray spectrum, response functions
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Fig. 2 Experimental setup of measuring
conditions in air (a) and water (b)

Table 1 Monoenergetic Y-ray sources
Sources PhEort]srrlgs)(/MC:V) Half-Life
Cr-31 0.32008 27.71 day
Cs-137 0.66166 30.17 year
Mn-34 0.83484 3125 day
Zn-65 1.11555 243.9 day
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Fig. 5 Mn-54 Y-ray energy spectrums,
in air (a) and in water (b)
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Table 2 Response function parameters
determined by CURCON program

EnergyiMeV) | 0.32008 0.662 0.8348 1.115

_ | Air | 00856597126 | 00131875384 | 00113058532 | 0007933874
S PR PyeSeren P m— Fyp— py——
Air | 0.0002565835 | 0000111163 | 00000850858 | 00000760785
Water | 00011890749 | 0.0002076384 | 00001344788 | 0.0001094271
Air | 00005012590 | 0.0003016527 | 0.0002661872 | 0.0001811489
Water | 00027398411 | 00004819006 | 00003670841 | 0.0002112323
Air | 0011706356 | 00188578979 | 0.02151 13875 | 0.0248196963
Water | 00117762038 | 00185145278 | 0.0212895740 | 0.0246037340
A | 01670104215 | 04512730628 | 06081337360 | 0876120779
Water | 01040830185 | 0.3502420200 | 06517729524 | 06770463518
Air | 0.00376%59 | 00263733224 | 0063918512 | 00396480965
Water | 0.0542304818 | 0.0925771211 | 01418679651 | 0.19926172%

Aj

Ay

B,

B

B,

Table 2= 2ol A4d Zrid o]
tslA CURCON EZ 218 o]R3o ZAG
295 AFFLE 2dF 1 Ao A= Hd
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