Chinese Physical Society
Mﬂﬁﬁ Acta Physica Sinica

€D Institute of Physics, CAS

FEBHNPFRERABXTTFRASHHNSNE

s TRARE KRB RJ7R EA EF RAHAE KO 23t 9T §-F BEE RS Es Enk HE S

FAZEE IRRE HRM HTA WER kR TAE g K% gk FE5E Sam inda #ih )

FhE ORE EAE 2R FH Fb FE& FR FM S R AMH NET ZEK TEFE ZMRE FRR
RYPE Fhix Fhugla FhE5 & BRRK ERT EWRE LAE THR LIHF £ LK B4 XFTR

At Rk M FRMG BR S TH AE TR KEE KA KRR RAE RER KRTH4 K2R
RER Rl FR JFEE KM AHE Kb

Experimental result of back—streaming white neutron beam characterization at Chinese spallation neutron source

Bao Jie ChenYong-Hao Zhang Xian-Peng  Luan Guang-Yuan RendJie Wang Qi Ruan Xi-Chao
Zhang Kai An Qi BaiHuai-Yong CaoPing Chen Qi-Ping Cheng Pin-Jing  CuiZeng-Qi  Fan Rui-
Rui  Feng Chang-Qing Gu Min-Hao  Guo Feng-Qin  Han Chang-Cai  Han Zi-Jie  He Guo-Zhu He
Yong-Cheng  He Yue-Feng  Huang Han-Xiong  Huang Wei-Ling  Huang Xi-Ru  Ji Xiao-Lu  Ji Xu-Yang

Jiang Hao-Yu Jiang Wei  Jing Han-Tao Kang Ling Kang Ming-Tao  Lan Chang-Lin LiBo LiLun

LiQiang LiXiao LiYang LiYang LiuRong LiuShu-Bin LiuXing-Yan MaYing-Lin  Ning

Chang-dun  Nie Yang-Bo QiBin-Bin  Song Zhao-Hui SunHong Sun Xiao-Yang  Sun Zhi-Jia  Tan
Zhi-Xin  Tang Hong-Qing  Tang Jing-Yu  Wang Peng-Cheng  Wang Tao-Feng  Wang Yan-Feng  Wang
Zhao-Hui  Wang Zheng Wen Jie  Wen Zhong-Wei  Wu Qing-Biao  Wu Xiao-Guang  Wu Xuan  Xie
Li-Kun  YangYi-Wei YangYi YiHan Yuli YuTao YuYong-Ji Zhang Guo-Hui Zhang Jing
Zhang Lin-Hao  Zhang Li-Ying  Zhang Qing-Min  Zhang Qi-Wei  Zhang Yu-Liang  Zhang Zhi-Yong
ZhaoYing-Tan  Zhou Liang  Zhou Zu-Ying  Zhu Dan-Yang Zhu Ke-Jun  Zhu Peng

515 &, Citation: Acta Physica Sinica, 68, 080101 (2019) DOI: 10.7498/aps.68.20182191
TEZL I View online: https:/doi.org/10.7498/aps.68.20182191
MHANZE View table of contents: http://wulixb.iphy.ac.cn

LT RGN HAN SO

Articles you may be interested in

R P TSR D o 0 T A
Application and evaluation of Chinese spallation neutron source in single—event effects testing

WIFEAEAR. 2019, 68(5): 052901  https://doi.org/10.7498/aps.68.20181843

FT Hh B HCR R TR 22 DI RE SR S U 22 22 1 L2 4R 2 A AT o

Development of high—pressure multi—wire proportional chamber neutron detector for the China Spallation Neutron Source

multipurpose reflectometer

PPz 2018, 67(7): 072901 https://doi.org/10.7498/aps.67.20172618

BT y bR BOR AR A 2 1 D7 1
A novel method to measure prompt fission neutron spectrum based on fission y tagging technique

YrE2EdE. 2018, 67(21): 212501  https://doi.org/10.7498/aps.67.20180563

AR & I B O b1

Laser fast neutron measured by bubble detector


http://wlxb.xml-journal.net
https://doi.org/10.7498/aps.68.20182191
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.68.20181843
https://doi.org/10.7498/aps.67.20172618
https://doi.org/10.7498/aps.67.20180563

YrEEEdE. 2018, 67(22): 222101  hitps://doi.org/10.7498/aps.67.20181035

FLT°3.5 Me VR H3 DU 571~ I a0l vh 5~ AR R B RO B IR B

Design of beam shaping assembly based on 3.5 MeV radio—frequency quadrupole proton accelerator for boron neutron capture therapy

YyFiEAR. 2018, 67(14): 142801  htips://doi.org/10.7498/aps.67.20180380

PR BEARRL DL AT 5 S g 0k
Simulation analysis and experimental verification of fast neutron radiography

YrE2EdE. 2015, 64(19): 198702  hitps://doi.org/10.7498/aps.64.198702


https://doi.org/10.7498/aps.67.20181035
https://doi.org/10.7498/aps.67.20180380
https://doi.org/10.7498/aps.64.198702

) 32 Z 3R Acta Phys. Sin. Vol. 68, No. 8 (2019) 080101

HERRPFERABERFRRESH
Bl ="

BAD  KRAREDI KEREY XSEY HEAY E:mD RHaY
KLY ZHY g ED EFEID O RHEEY BERY EHHED
om0 HEF BMEHY) FAED HLMY HTAY
WERYD kR MRS HmHRED FEHRD EH KO
ZHBEYD FEEIY TEWD HEYD) RWFEEDD RRDY
R FEDD =K FEDD FRDY FED) FRIY FE)
ZAEYY X EY XMW X EFY F NI g ED
ZMHY  FHEORY  REFEY PP AN 3K F I
ERHY EHRRY ERFY ZEEY THEED TR
THED EAAED XAY EBFHEY RFRDP XBAY XE
RSO0 FREY gEY ZEYY THYN KRB FARDY
KEED  KEDD  KAAEDD KA KFERY  KFMHEY
KERDD KIS AN RBEW FR FHMAEXD KAMEY
RFED) KB

1) (MW ERF AR, BEdE B AR, U 102413)
2) (hEREEE E AEFATSTHT, dLaT 100049)
3) (FREEFFRIFHL, KRIE 523803)
4) (VEALHARDFFEIT, PU% 710024)
5) (BRI 5% i 24 I K R SR =, JEaT 100049, A8 230026)
6) (FERHEHAR K EERYER, A8 230026)
7) (B SEEARERE IR, LY B, dLsT 100871)
8) (T AR ERI ST Be A P B 5 k2R ST T, 48BH 621900)
9) (RAfRR2%, fiffH  421001)
10) (‘T ERFFHARAR S TR SN HYHEA, GIE  230026)
11) (PYLASMARE, Vi 710049)
12) (dbmsfizs i KR, dbat 100083)
13) (CEMIRFERIE SHARERE, 20 730000)

(2018 4F 12 J 12 A®)]; 2019 4F 2 H 17 AUEER)

* ERE SR R R (HEHES: 2006 YFA0401601) ., B A ARFF2EFE 4 ('S 11790321, 11805282) FliH: ik e S PR IR AL
S0 R 5 T SR PO R ST (IS SKLIPR1515, SKLIPR1516) %8 B A i
+ MfEVE# . E-mail: chenyonghao@ihep.ac.cn

©2019 FEYEFES Chinese Physical Society http://wulixb.iphy.ac.cn

080101-1


mailto:chenyonghao@ihep.ac.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 68, No. 8 (2019) 080101

i E B P TR (CSNS) & T 2018 4F 5 A g e 58 1, B 5 64T Tl 47. K iy /M Fot s 7R
(Back-n) A ] T 7 A B i . Hp 1 BRAVE S R 1 AR L 45 22 077 T 99 52 36 AR SCHRGE X 32 1 SRR it ot
SR i S R LA S e A SR R S R R T RAT IR L, R 20, 23U AR AN OL-Si R A
DT RE S A P T R, ORI N AR A - EL b 3 8 SR A 2 S AR PRI AR G I 1 vh 3 ARBRE RS ) TT 74 2
T AR LRRL S I AR b PO TR AR RE IR I e V100 MeV, 45 T AN E LT 45 il
TR AR P SE ST B AW SR g T FDE R AR AR 60 mm A0 T B9 A REIXRBE. 18 i 5 A
ORIV T L SR A BRI, DR SR N T e TR X S S 2 5 D DL R 4 A K )

TR RE SR B T LA

KR PEBEH T, A FDEP T, BT T, RIS AL

PACS: 01.52.+r, 29.25.Dz, 28.20.-v, 28.20.Pr

1 5 =

th [E H 24 b F Ui (China spallation neutron
source, CSNS) & & [E — /> KB Hp 7B} 22 5L 55
£, T 2018 4 5 A # 58 T HIA B e SR DR,
It T 2018 4F 8 J 1E =il i B 58 5 Wi 2 A Al
CSNS EZEASESR A TN 100 kW, FE A
KNy 25 Hz, BT FHIEAEE N 1.6 GeV, T1F =4
22 x 10'/s, WHEIR A 10 kW. h T 550 &%
CSNS M/ER, & T — &L R 7R -0
AT b 2 T AHICREAE 1 ke 1) i 2L T
s, Pt HEE X m s AGeR L E MeV
MR, HomBEERCR, Al T A A i |
T PRSI AT R BRI . AR SC B X S A
FOEH IR S8 PR REFEA TIN5

A DGR 2 S S T AN 1 . A
PR R N R S T S ik s 2 T
FA A BRLT . e R AR SR — i A

Pl 1 CSNS %A g M A ot
Fig. 1. Arrangement of back-streaming neutron beam at
CSNS.
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Fig. 2. Two kinds of operation modes.
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Fig. 4. The multi layer fission chamber.
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Fig. 5. The output signal of MSI-8 module.
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Fig. 9. Neutron time-of-flight spectrum.
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Fig. 12. Neutron profile measurement equipment.
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Fig. 13. Timing-serial of neutron profile detection.
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Fig. 14. Neutron profile distribution and grey scale information on z and y axis.
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Fig. 15. Simulation of neutron profile in 60 mm diameter.
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Experimental result of back-streaming white neutron beam
characterization at Chinese spallation neutron source”
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Abstract

The Chinese spallation neutron source was completed in May 2018 and then subsequently commissioned.
The Back-streaming white neutron beam line can be used in neutron nuclear data measurement, neutron
physics research, and nuclear technology. In these experiments, it is necessary to know the neutron energy
spectrum, the neutron flux, and the neutron beam profile of the neutron beam. In this paper, we present the
preliminary measurements of these parameters. The neutron energy spectrum and neutron flux are measured by
the time-of-flight method with a fission chamber equipped with U and ?*U samples and a °Li-Si detector. The
neutron beam profile is measured by a scintillator-CMOS detection system. The preliminary experimental
measurements of the beam line are obtained. Among them, the energy spectrum measurement range of white
neutrons is from eV to more than 100 MeV, which also gives an uncertainty analysis; the neutron fluence rate
gives the full power value of the two experimental halls; the collimated white neutron beam spot is given under
a diameter of 60 mm. The future plan is also given. The results of these experimental parameters can serve as

the foundation for the future nuclear data measurement and detector calibration experiments of the beam line.

Keywords: China spallation neutron source, back-streaming white neutron, neutron time-of-flight method,

neutron beam characterization
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