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Introduction

HPGe detectors are widely used for y-ray spectroscopy, mostly due to their high resolution. Within the present study, HPGe
detector with relative efficiency 100% was characterized. The efficiency of the detector was experimentally determined at
two source to detector distances by using a Eu-152 calibrated point source. Following the experimental peak efficiency, a
Monte Carlo simulation for the same geometry was implemented using the Geant4 simulation package, reproducing the
experimental results for two distances and for the characteristic y-rays of the Eu-152. Through the successful modelling of
the detector with respect the point sources, the absolute peak efficiency for extended sources can be accurately estimated
and self attenuation effects can be taken into account for the actual sample measurements. As to characterize the simulated
detector, many trials were performed by using slightly different detector geometrical characteristics. After numerous trials
and by comparing the experimental efficiency with the simulated one, the full characterization of the detector was achieved.

Some trials

Using as a starting point the specifications given by the
manufacturer, with respect the nominal values extensive trials
and tests were performed towards to the optimum
characterisation of the detector, by changing, in a consistent
way, the front dead layer, the crystal radius and the distance of
the crystal from the entrance window of the detector.

The visualization of the
HPGe detector
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‘The experimental and the simulated spectrum
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1200 Using the Geant4, In every trial, the recommended dimensions

provided by the manufacturer reproduced fully the experimental
results, with respect the efficiency of the detector in the energy
range 100 keV-1500 keV for the two different detection geometries.
Accordingly, the detector was successfully modeled, which means
that the present Geant4 application can be used for the specific
200~ | ] | needs of data analysis, as well as for optimization of future
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