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Fig. 1 Waveform of diode voltage Fig. 2 Schematic of short pulse gamma-ray source
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Table 2 Critical current of MITL under different voltage
MITL UM /MV I”/kA IM //kA B
1 1.5 558.4 600~780
I 1.5 34.5 600~780
Fig. 4 Schematic of plasma guns pulse power source
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Table 3 Parameters of diode
number current /kA radiation area/cm? pulse duration/ns dose rate/(Gy + s~ ') non-uniformity
1 145 2~3 15~20 10"
2 125 30 15~25 0.7X10" 2.9
3 120 100 20~25 10% 2.3
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Research on source of high dose rate gamma-ray with short pulse duration

KUAI Bin'*, QIU Ai-ci"?, ZENG Zheng-zhong®, CONG Pei-tian’, WANG Liang-ping”, LIANG Tian-xue’
(1. School of Electrical Engineering » Xi'an Jiaotong University, Xi'an 710049, China;
2. Northwest Institute o f Nuclear Technology, P.O. Box 69-10, Xi'an 710024, China)

Abstract: One of the important building blocks on Qiangguang- 1 accelerator is the short-pulse high dose rate gamma-ray
source, which is mainly used to generate short pulse intense bremsstrahlung. In this paper, the process of generating high dose
rate gamma-ray with about 20 ns pulse duration on Qiangguang- I accelerator was introduced. The insulating characteristics of in-
sulator and MITL of short-pulse high-impedance intense electron beam diode were analyzed in detail. The characterization of plas-
ma opening switch(POS) was presented. The design approach for diode operating parameters including the diode impedance, cath-
ode and anode was described. The experimental results show that the pulse duration of bremsstrahlung is about 20 ns, and the
dose rates at areas of 2,30 and 100 cm® are 10", 0. 7X 10" and 10" Gy/s respectively.
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