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Abstract. The corrections for true-coincidence effects in HpGe detector are important, especially at low source-to-
detector distances. This work established an approach to calculate the true-coincidence effects experimentally for HpGe 
detectors of type Canberra GC3018 and Ortec GEM25-76-XLB-C, which are in operation at neutron activation analysis 
lab in Malaysian Nuclear Agency (NM). The correction for true-coincidence effects was performed close to detector at 
distances  2 and 5 cm using 57Co, 60Co, 133Ba and 137Cs as standard point sources. The correction factors were ranged 
between  0.93-1.10 at 2 cm and 0.97-1.00 at 5 cm for Canberra HpGe detector; whereas for Ortec HpGe detector ranged 
between 0.92-1.13 and 0.95-100 at 2 and 5 cm respectively. The change in efficiency calibration curve of the detector at 
2 and 5 cm after correction was found to be less than 1%. Moreover, the polynomial parameters functions were simulated 
through a computer program, MATLAB in order to find an accurate fit to the experimental data points. 

INTRODUCTION 

This paper presents a simple method to calculate the true-coincidence effects of two HpGe detectors available at 
Malaysian Nuclear Agency. A true-coincidence effect occurs when multi-gamma radionuclides are utilized by a 
detector in gamma-ray spectrometry. At the same time, source of error also results within the resolving time of the 
spectrometer, from the cascade of γ-rays emitted by radionuclides with complicated decay scheme. Correction 
factors must be calculated from full energy peak. Areas under full energy peak depend on the geometry and reach a 
high value for close source-to-detector geometries [1-5]. If the efficiency of the detector is determined as a function 
of energy by means of a set of standard or multi-gamma sources, then true coincidence corrections needs to be 
applied[1]. No corrections have to be applied if a sample is measured relative to a standard of the same radionuclide. 
However,  

The true coincident effect is independent of the γ-ray activity of the sample measured and is proportional to the 
detector’s efficiency of each γ-ray in coincidence. Corrections for coincident gamma are necessary for close source-
detector distance. In this work, correction of true coincident effect was made using the method proposed by 
Montgomery [2]. The correction factor Cc is the multiplicative factor to convert measured gamma-ray efficiency 
with summing effects on efficiency. The coincidence summing correction factor can be estimated from the 
following equation: 
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