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Calibration Method of Silver-Activated Detector
Working in Current-Mode

SONG Zhao-hui, GUAN Xing-yin, LI Gang, ZHANG Zi-chuan, LIU Jun-hong
(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: A silver-activated detector working in current-mode was designed in order to
measure the yield of a DPF pulsed neutron source. The detector was made up of neutron
moderating material, natural silvers, plastic scintillators and a photo-multiplier tube. The
detection sensitivity to a DPF pulsed neutron source was defined. The detector was calibrated
by a high voltage neutron generator. The neutron flux of this constant neutron source was
absolutely measured by associated particle method. When the detector was saturated irradiated,
output currents were recorded by the computer automatically. By analyzing the varied current
curve, typical parameters were deduced. When the silver-activated detector is 1 m far from the
14 MeV pulsed neutron source, the detection sensitivity is about 1.843x10° nA~'. When
coverage factor is 2, the expand measurement uncertainty is less than 17.5 %.

Key words: silver-activated detector; photo-multiplier tube; sensitivity; neutron source;
associated particle method
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Fig. 1 Sketch of sensitivity calibration for silver-activated detector
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Fig. 2 Output current as function of time
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Fig. 3 Decline curve at sensitivity calibration
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Table 1 Results of sensitivity calibration of silver-activated detector

FRAE YR 1,/nA I¢/mA IS/A to/s nafs ' g, /nA”!
81 IRERE 17.09+0.04 253.23+0.23 21.99+0.13 197.65 1082.28 1.867x10°
52 IRbRE 16.67+0.05 258.04+0.32 29.94+0.18 375.44 1081.85 1.831x10°
3 RhwE 16.38+0.04 250.62+0.23 21.2540.15 196.34 1050.05 1.830x10°
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Table 2 Uncertainty analysis of sensitivity calibration
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