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Fig. 1. #®Ra radioactive decay chain [7].
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Table 1. Energies and Emission Rates of Photons Emitted in
Radioequillibrium State of ?*Ra and its Decay Products.

Ener Photons per Emitted

(ke\?)y 100 diS::I)']t. Photon Nuclide
186.211 3.56 Gamma 26Ra
241.997 7.27 Gamma 2ipp
295.224 18.41 Gamma 2ipp
351.932 35.60 Gamma 24pp
609.312 45.49 Gamma 2B
768.356 4.892 Gamma 24
934.061 3.10 Gamma 24pj
1120.287 14.91 Gamma 2B
1238.111 5.83 Gamma 24
1377.669 3.97 Gamma 24
1764.494 15.31 Gamma 24
2204.210 491 Gamma 2B
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Fig. 2. Check source with soil.
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Fig. 3. Gamma energy spectrum of the check source.
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Fig 4. 1,173 keV gamma ray peak (A) of calibration source and 1,120 keV gamma peak (B) of check source.

Table 2. Peak Count Rates (c s) and FWHM (keV) Measured Once Every Months from 1 January to 30 November 2012.

Charateristics Energy Month Avg. Rel. Dev.
(keV) 1 3 5 7 9 11 (%0
77 1.34 1.86 1.75 1.68 1.70 171 1.67 14.3
186 1.29 1.29 1.29 1.25 1.26 1.28 1.27 12
295 2.54 2.54 2.54 2.50 2.50 2.54 2.52 0.8
352 421 4.25 421 4.16 4.10 423 419 1.2
Net Area
) 609 2.70 2.73 2.70 2.69 2.69 2.73 2.70 0.5
767 0.23 0.23 0.23 0.23 0.22 0.23 0.23 18
1119 0.52 0.52 0.52 0.51 0.51 0.52 0.52 1.0
1764 0.42 0.42 0.42 0.41 0.42 0.42 0.42 1.2
2202 0.11 0.11 0.11 0.11 0.11 0.11 0.11 1.9
77 0.93 0.92 0.91 0.93 0.95 0.95 0.93 5.1
186 1.14 1.16 1.16 1.16 1.18 1.17 1.16 17
295 1.06 1.08 1.07 11 111 1.11 1.09 2.6
352 113 115 1.15 1.16 1.16 1.17 1.15 17
FWHM
(keV) 609 1.30 1.31 131 1.33 1.34 1.33 1.32 16
767 1.39 1.44 141 1.44 1.45 1.44 1.43 1.2
1119 1.61 1.62 1.62 1.64 1.64 1.64 1.63 11
1764 1.95 1.97 1.97 1.98 1.99 1.98 1.97 0.8
2202 2.16 2.15 2.19 2.22 2.14 2.19 2.18 12
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Zobrist, Factor, Sigmund Malinowski,

Development of a simple laboratory-made radioactive source to check the
integrity of a gamma spectrometry system with HPGe detector

Lee Mo Sung
Cheongju Univ

Abstract - A simple laboratory-made radioactive source to check the integrity of a gamma spectrometry system with HPGe

detector was developed. The check source consists of radium-riched soil which was ground in size of less than 0.154mm

and contained in air tight cylinderical vial, and provides photons with 12 distinct energies. The spectra of the check source

were measured once a month during one year, analyzed the charactreictics of their peaks. When the gamma spectrometry

system was in normal state, the areas and FWHMs of the gamma rays with more than 3% gamma emission rate in radium

and its decay products was constant within standard deviation 2% and 3%, respectively, except 77 keV peak. And it was

found that this check source can play a sufficient role to check the integrity of a gamma spectrometry system using 10 peaks

in the range of 77 to 2202 keV.
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: HPGe detector, Detector calibration, Calibration source, Check source, 2Ra
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