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Abstract - The energy spectra in the air and water of several y-ray sources such as Cr-
51, Cs-137, Mn-54, Zn-65 have been investigated using the Nal(Tl) scintillation detector.
General response functions, which can curve fit the measured spectra, have been constructed.
We have found that the constructed response functions can successfully represent the
measured spectra in the water as well as in the air. It is possible, by comparing the relevant
parameters of the response functions, to quantitatively characterize the changing features
of the measured spectra as obtained with varying the water depth. Of the response function
parameters, those which affect the shape of the full-energy peak have most notably changed.
Besides, those parameters which affect the shapes of the flat continuum, the Compton
continuum and edge have also shown slight changes with varying the water depth. -
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Fig. 1. Arrangement of the Data Acquisition System

for Gamma-ray Energy Spectrum.

Table 1. Used y-ray Sources.

Sources Energy of Photons(MeV) Half-Life

Cr-51 0.32008 27.71 day
Cs-137 0.66166 30.17 year
Mn-54 0.83484 3125 day
Zn-65 1.11555 2439 day
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Fig. 2. Detector Arrangement Shieled with Lead Bri-

cks for Measurement in the Air.

Fig. 3. Detector Arrangement with Arcryl Water

Tank for Measurement in the Water.
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Fig. 4. Curve Fitting of Gamma ray Energy Spectrum for Cr-51 (0.32 Mev).
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Fig. 5. Curve Fitting of Gamma ray Energy Spectrum for Cs-137 (0.662 Mev).
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Fig. 6. Curve Fitting of Gamma ray Energy Spectrum for Mn-54 (0.835 Mev).
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