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Deadtime Correction of Several in-situ HPGe y Spectrometers

CHEN Wei, FENG Tian-cheng, YAN Lin, SU Chuan-ying,
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(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: Deadtime corrections of three in-situ HPGe y spectrometers were studied by
experimental method of interference-method with strong y source. The linear relation-
ships between the percent deadtime and the correction coefficients were fitted by the
least-square-method. The comparisons between the experimental results and the auto-
matic correction values of full-energy-peak count rates were performed. The results
show that the maximum deviation of the automatic correction values relatively to the
experimental results is less than 4. 4%. It indicates that in the deadtime range of
1.13%-52.95%, the automatic correction results of deadtime by these spectrometers
themselves are exact and the deadtime correction techniques of modern y spectrometers
are efficacious, which can be used in the data analysis of y spectra.
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Table 1  Parameters of HPGe detectors
TR 2% 7 5 TERES L "%
1 FWHM,2.2 keV@1 332 keV; FXF 5%, 45% CANBERRA
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3 FWHM, 1.8 keV@1 332 keV; XTI 202 . 25. 7% ORTEC
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Deadtime correction coefficients of full-energy peaks of No. 1 to No. 3 spectrometers

AR SE I [0 2 1E R 7 F

ARG [Ep AT V7
121. 8 keV 344. 3 keV 778.9 keV 1112.0 keV 1 408.0 keV

1% 0.99 1. 00 1. 00 1. 00 1. 00 1. 00
1.13 1. 00 0.99 1. 00 0.96 1. 00

2.67 0.98 0.98 0.98 0. 96 1. 00

5.73 0.95 0.96 0.95 0.92 0. 96

15. 88 0.85 0. 81 0. 83 0. 90 0. 86

33.13 0.68 0. 61 0.58 0.78 0. 67

43. 41 0.56 0. 45 0. 40 0.69 0.55

52.95 0.47 0.35 0.49 0.57 0.48

25 0.98 1. 00 1. 00 1. 00 1. 00 1. 00
2.02 0.99 0.98 0.98 0.99 0.99

5.24 0.95 0.95 0. 96 0. 96 0. 96

10. 07 0.89 0. 89 0.92 0.92 0.91

20.68 0.79 0.77 0.83 0.79 0. 80

30. 96 0.70 0.68 0.72 0. 68 0.70

40. 06 0.61 0.57 0.61 0.59 0. 60

51.46 0. 49 0. 45 0.52 0.49 0.49

63.08 0.37 0.33 0. 40 0. 38 0. 38

35 0.94 1. 00 1. 00 1. 00 1. 00 1. 00
2.01 0.99 98 0.97 1. 00 1. 00

4.43 0.97 0.97 0.98 0.98 0.99

10. 90 0.92 0. 94 0.92 0.94 0.93

19.73 0.81 0. 84 0.81 0. 84 0. 85

24. 88 0.76 0.76 0.75 0.79 0.79

29.55 0.71 0.72 0.69 0.72 0.75

39.75 0.62 0. 60 0. 60 0.63 0. 64

49. 71 0.52 0.50 0.50 0.51 0.53

60. 46 0. 40 0. 38 0. 38 0.41 0.42
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Table 3  Deadtime correction coefficients of No. 1 to No. 3 spectrometers
H Ay SERE] /% BIEHT F
1 534 2 kY 3 Sk 1 5% 2 kY 3SR
0.99 0.98 0.94 1. 00 1.00 1.00
1.13 2.02 2.01 0.99 0.99 0.99
2.67 5.24 4.43 0.98 0. 96 0. 98
5.73 10. 07 10. 90 0. 95 0.91 0.93
15. 88 20. 68 19.73 0. 86 0. 80 0. 83
33.13 30. 96 24. 88 0.67 0.70 0.77
43.41 40. 06 29.55 0.56 0. 60 0.71
52.95 51.46 39.75 0.47 0.49 0.61
63.08 49.71 0. 38 0.51
— — 60. 46 — — 0.39
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Fig. 2 Relationship between F and D/R

of three y spectrometers
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Table 4 Uncertainties of deadtime correction coefficients of full-energy peaks of No. 1 to No. 3 spectrometers

e /0
WA R G ER A Vs
121. 8 keV 344. 3 keV 778.9 keV 1112.0 keV 1 408.0 keV
15 0.99 0. 26 0.51 0. 94 1.12 0.75
1.13 0. 04 0.14 1. 93 1.87 1.52
2.67 0.05 0.18 1.97 1. 89 1.68
5.73 0.06 0.25 1. 95 1. 94 1.65
15. 88 0.10 0.70 2.10 1.92 1.53
33.13 0. 20 1. 91 3.01 2.19 1.47
43.41 0.39 5.29 4.28 2.47 1.65
52.95 0.65 11.88 3.53 3.00 1. 88
25 0.98 0.27 0.31 0.73 0.79 0.59
2.02 0.02 0. 05 0.45 0.62 0.39
5.24 0.02 0. 06 0. 44 0.61 0. 35
10. 07 0.03 0.10 0.47 0.67 0.39
20. 68 0.03 0.12 0. 45 0.63 0. 33
30. 96 0.05 0. 20 0.66 0.93 0. 39
40. 06 0. 04 0.18 0.61 0. 87 0.31
51.46 0.04 0.21 0. 80 1. 06 0.29
63.08 0.06 0.24 1.13 1. 44 0.32
35 0. 94 0.31 0. 35 0. 81 0. 87 0. 64
2.01 0. 04 0.10 0.85 1. 34 1. 14
4.43 0.03 0.10 0.69 1.05 0.81
10. 90 0. 04 0.15 0.74 1.22 0.97
19.73 0. 04 0.19 0.72 1.13 0. 80
24. 88 0.05 0. 26 0.78 1.25 0.82
29.55 0.06 0. 30 0. 90 1. 46 0. 85
39.75 0.06 0. 33 0.96 1. 37 0.76
49.71 0.08 0. 44 1.33 2.41 0. 86
60. 46 0.08 0.42 1.51 2.38 0.74
x5 1-3SENRERFEBEERFAHEE ur
Table 5 Uncertainties of deadtime correction coefficients of No. 1 to No. 3 spectrometers

[ER A Va7 e/ %

15384 2 SEAX 3 S 15384 2 S 3 Sk
0. 99 0.98 0. 94 0. 46 0.33 0. 37
1.13 2.02 2.01 0.76 0.22 0. 49
2.67 5.24 4.43 0.76 0.19 0.35
5.73 10. 07 10. 90 0.76 0.19 0.37

15. 88 20. 68 19.73 1. 36 0.17 0.31

33.13 30. 96 24.88 3.71 0. 26 0.33

43. 41 40. 06 29.55 4.82 0. 26 0.39

52.95 51.46 39.75 6. 65 0.34 0.45

— 63.08 49. 71 0. 50 0.70

— — 60. 46 — — 0.73
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Table 6 Relative deviations of full-energy-peak count rates corrected automaticly
to experimental values of No. 1 to No. 3 spectrometers
H st/ % e /%
1535 2 S 3 FiEA 15354 2 S 3 FiEAY
0. 99 0.98 0. 94 1. 00 0.99 0. 95
1.13 2.02 2.01 0.13 1.04 1.03
2.67 5. 24 4. 43 0.69 1.31 2.54
5.73 10. 07 10. 90 0.77 1.19 4.38
15. 88 20. 68 19.73 2.23 0. 86 3.40
33.13 30. 96 24.88 0.19 1.39 2.50
43.41 40. 06 29.55 —1.04 0.10 0.78
52.95 51.46 39.75 —0.11 0.95 1. 24
— 63.08 49.71 — 2.93 1.41
— — 60. 46 — — —1.37
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