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Efficiency calibration and coincidence factor measurements for well HPGe detector

YU Guobing'" XIANG Yunxiang® GU Xianbao' LIUYi' HE Xu' ZHANG Wenliang' WANG Jinlong'
1(Anhui Radiation Environment Supervision Station, Hefei 230071, China)

2(Anhui Fusion New Energy Ltd., Hefei 230000, China)

Abstract  [Background] Well-type HPGe detectors have the advantage of high detection efficiency and are
commonly used for measuring small-sized samples. Coincidence correction is necessary in the measurement process,
but such measurement data are rarely reported. [Purpose] This study aims to determine the detection efficiency curve
and coincidence correction factors of well-type HPGe detectors. [Methods] Firstly, monoenergetic y-ray nuclide
standard sources including *'Am, '”Cd, “’Co, °Ce, *'Cr, '*Sn, *Sr, *'Cs, *Mn, “Zn, and *K were used to calibrate
the full-energy peak detection efficiency of well-type HPGe detector in both top-mounted and in-well measurement
modes. Then, standard sources of “°Co, *Y, "*'I, *'Cs, 'Eu, and '**Ba with known activities were prepared to measure
the coincidence correction factors. Finally, the relationship between coincidence correction factors and sample height
as well as sample activity was investigated. [Results] The efficiency value obtained using '*’Ce differs from the
numerical fitting result by up to 49%. The activity measurement results are significantly influenced by the

coincidence effect with smaller sample heights resulting in larger coincidence correction factors. When the sample
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height is 0.5 cm, the coincidence correction factors for the 563.23 keV and 604.70 keV y-ray full-energy peaks

emitted by "*Cs reach 8.00 and 3.01, respectively. When the sample activity exceeds approximately 1 000 Bq, the

contribution of random coincidence to the total coincidence correction factor gradually increases, and the coincidence

correction factor for the 80.19 keV y-ray full-energy peak increases by 10% when the activity of "'l increases from

1 300 Bq to 6 300 Bq. [Conclusions] For well-type HPGe detectors with high detection efficiency for low-energy

photons, '’Ce should be used with caution in efficiency calibration due to potential X-ray and y-ray coincidence

effects. Coincidence correction is essential for accurate activity measurements in well-type HPGe applications,

particularly when measuring cascade-decay nuclides with small sample geometries or high activities. The

measurement data provide practical guidance for selecting appropriate calibration sources and establishing correction

procedures.
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Table 1 Measurement results of coincidence correction factors for each nuclide

(¥ Ae LT IES FHNBCEMFSBIER T RIEBCEMAFSBIER T
Nuclide Energy / keV Emissivity / % In-well coincidence correction factor ~ Surface coincidence correction factor
“Co 1173 99.97 1.67 1.09

1332 99.99 1.77 1.12
sy 898 93.7 1.59 1.09
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284 6.14 2.32 1.08

364 81.7 0.99 1.00
HCs 563 8.38 3.38 1.17
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779 12.96 2.43 1.11

964 14.34 4.24 1.15

1 086 9.92 1.53 1.01

1112 13.55 3.44 1.11

1408 20.87 3.97 1.18
"“Ba 81 34.06 3.85 1.23

276 7.16 5.42 1.21

303 18.00 4.08 1.14

356 62.04 3.05 1.11

384 8.94 1.23 1.02
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