ER R #% # K NUCLEAR TECHNIQUES Vol.46,No.11
2023 411 A www.hjs.sinap.ac.cn November 2023

=197 #F R F AR SR 25132 L B - S Bt

FIREE = B JTEACY PR KBRS OE M 3
TR WHUKS A B W R
EFPE RO NS
LOERPN RS B0 450001)

20 EI R =B = R ERAT ST bR 100049)

SOZHARN FHEE & TR RO REF TR FE 330013)
AR IR ARG ZR5E 523803)

WE R T RURIE SO b E BRI TR R A L —, JEATHHRI &5 90° 73 X R ] °LiF/ZnS
T INBRIAIR I AR IR 2% o Dy SEILARI 25 B B 23 9F, St T RGUKH T F A M2 B 43
S A r B COVE AR 4 G R SR 5, TR T LT AR e AL E A D 28 A 5 1 L LB T R SO AR R
T AR =B 2B, B A D Re B8 IE € U 23 AR S E A B ORI B 20 5 R ZR BT T ARG ERE S
Feial, M R RN TR AR 2 AR 21 <0.95% , I 8] 73 HR 2954 12 nss BRI AL E 2 FE8 1 mm FRIEE Ny
65%@1.6 A, S5)iL BN T LR IR . AZFENLIR DA ] A e & 45 7% b7 AR AR SR IR I Fe 1 A3 iz B i
BET RS R AR R

KRR AWML, BT INSRRERIAS, ORI, AT EOVE, AT AR B4 (Field Programmable
Gate Array , FPGA)

FESES TLY

DOI: 10.11889/1.0253-3219.2023.hjs.46.110401

Development of readout electronics for high resolution neutron scintillator detector

ZHOU Shihui"** HUANG He’ WAN Zhiyong™* CHEN Shaojia>* ZHU Zhifu>* TANG Bin**
HUANG Chang** WANG Xiuku™ ZENG Lixin** YU Li** YANG Hao'** LIU Huiyin"**
YUE Xiuping>* ZHAO Yubin®* SUN Zhijia™*
1(Zhengzhou University , Zhengzhou 450001, China)
2(Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)
3(Engineering Research Center of Nuclear Technology Application (East China University of Technology),

Ministry of Education, Nanchang 330013, China)

4(Spallation Neutron Source Science Center, Dongguan 523803, China)

[ 5% B SRR} 2 5L 41 FFE 40 H (No. 11875273, No.61964001, No.12275049). |7 7548 L fik 5 7 FH FE R 70 3 42 75 H (N0.2020B1515120025)
T B A8 1o 2 2 A SR (N0.22A490001) Y7544 T AUF& TR0 H (N0.20212BBG73012) A% A B 407 0 L REWF 9T L TP 4
(No.HJS2021) %

HAEE FREEL &, 19974, 2023 4E T MRS IR 2400, BT A AREOA R IR

JEEEE: B, E-mail: sjchen@ihep.ac.cn

ks 9. 2022-12-25, &[T HI: 2023-05-16

Supported by National Natural Science Foundation of China (No. 11875273, No. 61964001, No. 12275049) and Foundation and Application of
Guangdong Province with Basic Research Fund (N0.2020B1515120025), Key Scientific Research Project of Higher Education Institutions of Henan
Province (N0.22A490001), Jiangxi Province Supported by Key Research and Development Program (No.20212BBG73012) and Open Foundation of
Engineering Research Center for Nuclear Technology Applications of Ministry of Education (No.HJS2021)

First author: ZHOU Shihui, female, born in 1997, graduated from Zhengzhou University with a master's degree in 2023, focusing on nuclear
detection technology

Corresponding author: CHEN Shaojia, E-mail: sjchen@ihep.ac.cn

Received date: 2022-12-25, revised date: 2023-05-16

110401-1


https://dx.doi.org/10.11889/j.0253-3219.2023.hjs.46.110401
mailto:E-mail:sjchen@ihep.ac.cn
mailto:E-mail:sjchen@ihep.ac.cn

¥ o KR 2023, 46: 110401

Abstract  [Background] The Energy Resolved Neutron Imaging Spectrometer (ERNI) of China Spallation
Neutron Source (CSNS) is in process of building, whose diffraction detector with ninety degree partition adopts °LiF/
ZnS neutron scintillator detector with a 90° partition as its detection equipment. [Purpose] This study aims to
develop the readout electronics for high position resolution neutron scintillator detector of ERNI. [Methods] Firstly, a
capacitive network combined with center-of-gravity of the induced charge distribution was adopted for the design of
readout electronics. Then, a prototype of the readout electronics system consisted of three parts: capacitive network
circuit, preamplifier board and digital readout board, was developed. After functional verification, the relevant
performance parameters of the developed prototype were experimentally tested in the laboratory and in the No.20
beam line of CSNS. [Results] The experimental results show that the integration nonlinearity of electronics is better
than 0.95%, the time resolution is about 12 ns, the position resolution is 1mm, and the detection efficiency is 65%@

1.6 A. [Conclusions] The prototype meets the design specifications of the project. The successful development of the

prototype provides a reliable technical support for the smooth development of the spectrometer experiment in ERNI

of CSNS in the future.
Key words

Capacitive network, Neutron scintillator detector, Silicon photomultiplier, Center-of-gravity of the

induced charge distribution, Field Programmable Gate Array (FPGA)
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