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Calculation of Efficiency for HPGe Detector by Using GEANT
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Abstract

The efficiencies of HPGe detector were calculated as a function of 7 -ray energy by using
Monte Carlo method both in low energy range of 0.05 ~ 15 MeV and in wide energy range
of 0.06 ~ 11 MeV. GEANT simulation code was used for calculating the efficiency. Calculated
efficiencies were compared with measured for a p-type closed-end coaxial HPGe detector in
low energy range and for a n-type in wide energy range. In order to minimize difference
between calculation and measurement, geometric parameters like Ge dead layer thickness,
crystal diameter and crystal to window distance were finely tuned. The final calculated results
agreed with the measured within 6% for the low energy range and 10% for the wide enery
range.
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Table 1. Specification of the CANBERRA GCI1518 p-type HPGe detector.

crystal diameter : 50.5 mm

hole diameter : 7.5 mm

crystal length : 36.6 mm

hole depth : 22.0 mm

dead layer thickness : 0.5 mm

crystal to cap : 3.5 mm

Al cap thickness : 1.4 mm

Table 2. Specification of the ORTEC GMX30190-S n-type HPGe detector.

crystal diameter : 58.2 mm

hole diameter : 9.0 mm

crystal length @ 79.0 mm

hole depth : 70.2 mm

dead layer thickness : 0.3 mm

crystal to window : 3.0 mm

Be window thickness : 0.5 mm

Ge dead layer
Vi

Ge crystal

Al cap

Fig. 1. Schematic diagram of CANBERRA
p-type HPGe detector geometry.
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Fig. 2. Measured and simulated spectra 661.66 keV 7 —
ray from Cs-137.
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Fig. 3. Simulated spectrum of 1408.022 keV 7 -ray.
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Fig. 4. Calculated intrinsic efficiency curve.
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Fig. 5. Comparison between measured and calculated

efficiency.
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Fig. 6. Schematic diagram of ORTEC n-
type HPGe detector and shield geometry.
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Fig. 7. Comparison between measured and calculated

efficiency.
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Fig. 8. Comparison between measured and calculated

efficiency
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