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ABSTRACT

Coincidence summing correction effects are known to be greater as the efficiency of the detector increases and
as the distance between the source and the detector increases. A point source(*’Co) was used to vary the distance
in the direction of the detector's center axis and in the radial direction to obtain the P/T ratio for Coincidence
summing correction calibration. In this study, values for coincidence summing corrected calibration of the values
in the central and radial directions were applied to the mixed volume source(450 ml CRM source) to compare the
overall peak efficiency change according to P/T with Geant4. In addition, the efficiency obtained from the
mapping method is applied to the seaweed, a marine sample, and the compatibility of the P/T ratio with the
detector and sample very dose together. The efficiency corrected to 1,836 keV was applied to the energy zone
affected by the efficiency of 500 keV and the relative error of the measured and corrected values was well
matcched by the 3.2 % peak efficiency correction. As with 450 mL CRM source, the larger the volume, the
lower the P/T ratio was by +5 %. This is due to the increased scattering of gamma-rays emitted as the source
becomes farther away from the detector, and this change in P/T has been confirmed to affect the Coincidence

summing corrected peak efficiency.
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(a) nuclear energy levels of beta-decay nuclides
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Fig. 1. Cascade coincidence summing among the

gamma ray emitted by beta decay of éX
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3. Geant4 of Monte Carlo Simulation

Geantd= C™ Z}7}9] 7|2 A=E T3l
Zkzkel Qo gk 7lsihs o8 & 9\)\71] o, 4
83 gE Jlss FME F de s M
F A HAH FhE 71652 Monte Carlo
Simulations ¢33t FX2AE st Vet 2 &=
2, A JAe deAg, ARt 54, A3}
QAT AES Ao e, AR AR we, Al
EAT I R S = | S Bt A ==
Monte Carlo Simulations ¢]3] Z &3k OjF-& 7|5

THPTHION g Ho] AL o =

E
2 ol &F 5 YES WEH O, Fig. 2004
HAE7] 72 Aagsade] dol, 474 9 o] &

gget 7atety e sES A4stel el
b Ta A Z:ARA AFs dlolE 5
Simulation®] %8 &} 3tz

Fig. 2. The source-detector geometry. The origin of (X,
y, z) coordinate system. Left is the top of view and
Right is Front of the HPGe.
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Fig. 5. Corrected efficiencies as a function of
gamma ray energy for 450 mL CRM source
geometry compared measured with Geant4.
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Fig. 7. Effect of solid angle on true coincidence
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Fig. 8. The gamma-ray energy spectra of a sea
mustard sample.
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