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Study on the cascade summing correction for high
efficiency HPGe detector
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Abstract - Cascade summing occurs when two gamma-rays emitted in the decay of a
single nucleus both deposit energy in a detector. The effect may cause systematic errors
that can reach levels of more than ten percent for some radionuclides. A method for
estimation of the effect of these coincidences was developed. It is based on direct
computation of the effect by means of peak to total ratio measured for the place around the
detector. It has been shown that the P/T ratio for the given energy in the working space
around the detector may not be a constant value and must use its mean value. Some results
from a peak to total calibration study in the presence of scattering materials are also given.
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Fig. 1.
detector.

Positions of the test points around a HPGe
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Fig. 2. Positons of the test points on the endcap
surface of the detector with absorber and reflector.
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Fig. 3. Peak to Total ratio at different points above the
endcap of the detector.

08—

ol M %
° o122
fid 04 —a— 391
£ — . e . |

Q24 ~ i & —— 1115

0 r
B c b E F

Test Position

Fig. 4. Peak to Total ratio at different points on the
endcap surface of the detector.
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Fig. 5. Peak to Total ratio at different height of water
on 3 mm from the endcap of the detector.
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Fig. 6. Peak to Total ratic for different points above the
endcap of the detector. U-8 vial was filled with water.
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Fig. 7. Measured and extrapolated Peak to Total ratio.
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Fig. 8. The sizes of cascade summing effect(%) in the

peak efficiencies for the gamma rays emitted from
®Co and ®Y in U-8 vial.
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Fig. 9. The ratio of corrected peak efficiency by JCAC
and this study.
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