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Excitation function, FY, gamma 

production yields, DX and DDX, 

benchmark experiments, etc 

(n,LCP) reaction 

Excitation function around 14 MeV 

Th-U cycle related 

I. Institutes involve in nuclear data measurement in China 

Integral experiments 

ADS related (proton induced) 
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China Institute of Atomic Energy 

Highlights: 
 
1. Nuclear data integral experiments 

Be, Ga, W, Pb-Bi, ThO2 finalized 
2. Fission fragments measurement system R&D 
3. CSNS back-streaming neutron beam construction 
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Nuclear data benchmark experiment 
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The collimator system 
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Result of Be 

•  In general JENDL-4 agree with the measurement best, 

•  All underestimated at low energy region at 120 degrees. 
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Result of Ga (collaborate with IMP) 

http://arxiv.org/abs/1411.0403 
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http://arxiv.org/abs/1411.5937 
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Pb and Pb-Bi alloy (collaborate with INEST) 
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Fission fragments detection system R&D 

中子源

裂变靶

飞行时间起始

信号探测器
飞行时间停止

信号探测器

电离室

飞行距离1500mm

t11 t12

Ek

分压环 

M,Z

SiN入射窗

X射线探测器

TOF-E system, at this moment use Si as E 

detector, plan to develop gas detector later on   
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The prototype 
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Time resolution tested 

with alpha source; 

Better than 200 ps; 

Test run with Cf source 
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Preliminary result 
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CSNS back-streaming neutron beam line 

Highlights: 
 
1. The tunnel civil construction finished 
2. The beam line design (shutter, collimator, neutron 

dump, etc.) finalized. Some equipements under 
fabrication. 

3. Detector system under design and waiting for 
funding approvement. 
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Layout of the CSNS back-streaming neutron source 

15 

CSNS layout 
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The shutter and the beam window under fabrication 

16 

Main features: 

•Stress analysis 

•Magnetic fluid transmission 

•Vacuum sealing 
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Peking University 

Submitted to PRC 
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2015/5/21 

ADS related nuclear data 

measurements at IMP,CAS 

(2014) 

  Zhiqiang Chen 

ADS Nuclear Data Laboratory 

 Institute of Modern Physics, 

Chinese Academy of 

Sciences(IMP,CAS) 
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HIRFL-CSR Complex in Lanzhou  

 PISA terminal is used for ADS Nuclear data 

measurements.  

Proton:2.5GeV 
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400 MeV/u 16O + Pb/W Experiments (TOF methods) 

Electronics and DAQ 

systems 

400 MeV/u 16O on 
natW 

400 MeV/u 16O on 
natPb 

Light charged particles 
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250 MeV p + Pb/W/Cu Experiments  (water-bath activation) 

Experimental setup Water-bath device Hp-Ge detector 

Neutron flux distribution for Pb 

target 

Neutron flux distribution for W 

target 
Spallation products for Pb target 
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钍基熔盐核能系统 

Reactor Physics Division, 

Center for Thorium Molten Salt Reactor System, 

SINAP,CAS 

The Study of the Th/U Cycle 
Nuclear Data in TMSR 
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Experiment 
The neutron beam test 
ThO2 integral experiment (CIAE) 

 

Data evaluation(CNDC) 


6Li data improved 


6Li(n,2np)α, 6Li(n,nα) 


232U data improved, (n,f), (n,non) and (n,n′) 


232Th covariance data 

232Th covariance matrix 

  MT= 001   1—111 

  MT= 016   112 —134 

  MT= 018   135— 234 

  MT= 102    235—345 

Leakage spectra from ThO2 

Benchmark testing show that these 
data can satisfy the 1st step 

engineering design! 
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TMSR 15MeV e-LINAC test running 

 

TOF spectrum 

Neutron Energy： 

0.025eV~ 10eV 

thermal neutron 

TOF detector：EJ426HD2(6LiF·ZnS(Ag) Size 50mm×0.5mm ) 

 PSD- QDC 2D spectrum for n/ Discrimenation Neutron Experimental Facilicity 
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• 吸收片测量结果 

n 

γ Flash 

 WaveForm of TOF Detector 

2.5 us 

Some test measurements performed for the source 

intensity, detector and electronic system, DAQ, etc. 



WPEC-2015, 21-22 May 2015, Paris, France 

China Academy of Engineering 
Physics (CAEP) 
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 U&Th Integral Experiment with D-T Neutrons 

2   

3   

4   

5   

6   

Prliminary work 

• Design and construct  the 

integral setups of U&Th 

• Develop the measurement 

technique 

• Measure 238U(n,γ), 238U(n,f), 

238U(n,2n), 235U(n,f) 

reaction rate 

• Measure 232Th(n,γ), 

232Th(n,f), 232Th(n,2n) 

reaction rate 
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外 

与球心间距/
cm 

贫铀塞块 19.40-19.88 

铀活化片1 19.88 

贫铀塞块 19.90-21.88 

铀活化片2 21.88 

贫铀塞块 21.90-23.93 

铀活化片3 23.93 

贫铀塞块 23.95-25.93 

铀活化片4 25.93 

贫铀塞块 25.95-27.98 

铀活化片5 27.98 

贫铀塞块 28.00-29.48 

铀活化片6 29.48 

贫铀塞块 29.48-30.00 

通道中由内到
外 

与球心间
距/cm 

聚乙烯塞块 11.10-19.40 

贫铀塞块 19.40-19.88 

铀活化片1 19.88 

贫铀塞块 19.90-21.88 

铀活化片2 21.88 

贫铀塞块 21.90-23.93 

铀活化片3 23.93 

贫铀塞块 23.95-25.93 

铀活化片4 25.93 

贫铀塞块 25.95-27.98 

铀活化片5 27.98 

贫铀塞块 28.00-29.48 

铀活化片6 29.48 

贫铀塞块 29.50-30.00 

聚乙烯塞块 30.00-35.00 

PE 

 

DU 

 

Fe 

 

C 

Tritium Target 

DU sleeve 

通道中由内到外 与球心间距/
cm 

贫铀塞块 13.10-14.96 

铀活化片1 14.96 

贫铀塞块 14.98-16.98 

铀活化片2 16.98 

贫铀塞块 17.00-18.53 

铀活化片3 18.53 

贫铀塞块 18.55-19.08 

聚乙烯塞块 19.08-20.38 

贫铀塞块 20.38-20.90 

铀活化片4 20.90 

贫铀塞块 20.92-22.93 

铀活化片5 22.93 

贫铀塞块 22.96-24.57 

聚乙烯塞块 24.57-26.67 

贫铀塞块 26.67-27.17 

铀活化片6 27.17 

贫铀塞块 27.20-29.22 

铀活化片7 29.22 

贫铀塞块 29.25-31.27 

石墨塞块 31.27-36.27 

PE 

 

DU 

 

Fe 

 

C 

DU sleeve 

Tritium Target 

通道中由内到外 与球心间距/
cm 

贫铀塞块 11.43-12.04 

铁塞块 12.04-14.04 

贫铀塞块 14.04-14.87 

铀活化片1 14.87 

贫铀塞块 14.89-16.92 

铀活化片2 16.92 

贫铀塞块 16.94-18.47 

铀活化片3 18.47 

贫铀塞块 18.49-19.00 

聚乙烯塞块 19.00-20.30 

贫铀塞块 20.30-20.81 

铀活化片4 20.81 

贫铀塞块 20.83-22.83 

铀活化片5 22.83 

贫铀塞块 22.85-24.25 

聚乙烯塞块 24.25-26.30 

贫铀塞块 26.30-26.82 

铀活化片6 26.82 

贫铀塞块 26.85-28.85 

铀活化片7 28.85 

贫铀塞块 28.89-30.89 

石墨塞块 30.89-35.89 

铁塞块 35.89-36.39 

• Determined the reaction rates 

in different integral setups 

• Calculated using Monte Carlo 

method and primary nuclear 

database 

• These data was provided to 

the designer of Fusion-Fission 

Hybrid reactor 
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Thank you for your attention ! 


