Presentation for the WPEC-2014 meeting
15-16 May 2014 Paris, France

! ! /
f i /
/
/
/
/ /
/
/

GE Zhigang RUAN Xichao

China Nuclear Data Center(CNDC)

China Committee of Nuclear Data(CCND)
China Institute of Atomic Energy(CIAE) =
P.O.Box 275-41,Beijing 102413, P.R.China PSS s s
E-Mail:gezg@ciae.ac.cn




Presentation for the 24" Meeting of the NEA WPEC
24-25 May 2012 Paris, France

L dusiiiiss Iyulys 1 sz il
IS5 B2 T1f B

h [F & F GERL S 55 b .Excitation function, FY, gamma prodL_Jction
( TE OF ATOMIG ENERGY yields, DX and DDX, benchmark experiments,

CHINA INSTITUTE OF ATOMIC ENERGY
etc
S X @ ’
S 2 |
_ Z]t )f.'}'. %" (n,LCP) reaction
Iso PEKING UNIVERSITY

Excitation function around 14 MeV

I‘%jm;y%

N &l = 0510 4 18 0 75 P ADS related (proton induced)

mpP I:
Institute of Modern Physics, Chinese Academy of Sciences

/? FHHEELELD W ER LT Th-U cycle related

SINAP Shanghai Institute of Applied Physics, Chinese Academy of Sciences

Integral experiments

N
I\

in

A [E T2 )3 <P

CHINA ACADEMY OF ENGINEERING PHYSICS

2

£
L[
\Ill
(s




VIO

WPEC ™
S o

Neutron sources in China

Facilities Neutron energy |Intensity (1/s/sr)
reactor thermal 1014 n/cm?/s
8-26 MeV (d+D) 108
HI-13 Tandem
4-23 MeV (p+T) 107
22-42 MeV (d+T) 106
3-6 MeV (d+D) 10°
2x1.7 MV 14-20 MeV (d+T) | 108
Small tandem 0.07-2.0 MeV (p+T) |10°
0.03-1.3 MeV (p+Li) | 108
Neutron generator | 2.5, 14 MeV 108, 10%
Neutron generator 2.5 14 MeV (DC) 101

in LZU

Other facilities in china will not exceed this list in neutron

energy and intensity
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Measured results. All data are normalized to 4°Ba(5.8%)

6.18 6.21 6.20 0.30 4.8%
0.30 0.30
6.00 6.12 6.06 0.25 4.1%
0.25 0.30
5.86 6.24 6.05 0.25 4.1%
0.25 0.30
3.36 3.29 3.33 0.12 3.6%
0.12 0.15
5.8 5.8 5.8 0.0%
2.39 2.30 2.35 0.10 4.3%
0.09 0.10
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Measure the neutron
leakage spectrum
from slab samples for
different angles with a
14 MeV d-T neutron
source
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2011-2012, experimental system improved
2013, data taken for Be, Ga, "@Fe and liquid Pb-Bi alloy

2014, Th and W
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Verify the experimental system with a PE sample
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Iron sample
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Ga sample
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(n,X) measurement at Peking University

The reaction cross sections of >Fe(n,a)**Cr and %Cu(n,a)°Co were measured with
the 4.5 MV Van de Graaff accelerator of Peking University at 5.0, 5.5, 6.0 and
6.5 MeV. Alpha particles were detected with a double-section gridded ionization
chamber having two back-to-back samples attached to the common cathode.
Absolute neutron flux was measured using a small 238U fission chamber and
monitored by a BF3 long counter. The measured results were compared with
TALYS calculations, evaluated data and other measurements.

ETP,E ‘Fe
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N/ Deuterium

\ 1/ gas target
BI:.‘F; ]L‘!Ilg I\I.'I E_
counter Deuteron

beam

Twin gridded
ionization chamber

Experimental apparatus of (n,x) measurement at Peking University.
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v China Spallation Neutron Source (CSNS)

¢ LINAC at SINAP

v PISA at IMP

CHINA CENTER
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The back streaming neutron source of CSNS
The CSNS P ,

2001: Proposal t un

2001-2004: CD ;

2005-2011: TD
2011.9-2018.3: Construction
2018.3: CSNS-| finished

White neutrons

Viedium-energy protons

® Space radiation
® Detector test
® Proton therapy

® Nuclear data

measurement
Back-n

Muon tarpt High-energy protons

Neutron scattering
® Multi-disciplinary —
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Schematic for CSNS multiple platforms
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Shutter &
primary ¢

Endstation 1: 55 meters
Endstation 2: 80 meters

Collimator 2

Neutron stop

Preparation

Collimator 1
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The CSNS parameters

Back-n: The most intensive neutron source
- )
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Comparing with CERN nTOF:
1. Source intensity and energy range: the CSNS is good
2. Resolution: not good but acceptable
The CSNS can provide two special operation modes to get better
resolution .
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The following neutron cross section measurements are
planed at CSNS

(n,t): neutron total cross section

(n,f): fission cross section

(n,y): neutron capture cross section

(n,x): neutron induced charged particle emission
PENS: prompt fission neutron spectra

(n,n’y) and (n,2ny): inelastic scattering and gamma
production cross sections from neutron induced
reactions
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Progress

Civil construction undergoing

Physical design of the neutron beamline, shutter,
collimator and beam dump finished. Technical design
started

Design of the detectors started

Hope the source and the detector systems can be ready in
RTBT tunnel WNS tunnle

...........
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ILStudy of the Th/U Cycle
~Nuclear Data in TMSR
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The LINAC at SINAP
D The Important PIO g.l'CSS - 15MeV Photon-neutron source I
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Neutron target system Design
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Comparison with other neutron source
facility based on the electron LINAC

ORNL IRMM ELBE ELBE Osaka PAL SINAP SINAP
ORELA GELINA -SRF KURRI PNF I 11
Average Current
0.045 0.065 0.125 1 0.13-0.22 0.0005-0.1 0.5
JmA
Electron Energy
180 110 40 40 46 60 15 100
INMeV
Beam Power
8 7 5 40 6-10 0.2-7 0.0075-1.5 50
TkW
BE Ta U Pb Pb Ta Ta Ta, W Ta
Pulse frequency 6 s
500 800 1.6<10 510 300 12 10-266 1500
/Hz ;
Pulse Width
=4 =1 =<0.4 =<0.4 2 1500 3-3000 3-3000
/ns
TOF path/m 40 20 4 4 5-22 5.4 1-5 20-30
Resolution
=<1 =<2 =1 =1 - - <1 <1
(@1MeV) %
Neutron flux
El El 5 & s 6
-1 -2 =10 410 410 3x10 - - 1<10 5=<10
/s ecm
Neutron vyield
13 -1 2.2 3.4 1 1 2.0 0.2 0.4 1.0
10 [s
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Neutron & photon flux (n/s/cm?) at 90° direction
relative to electron beam

15MeV Electron(2kW )+W 0.5m/(n/s/cm2) 5m/(n/s/cm?2)
Neutron 1.51E+07 1.43E+05
Photon 1.81E+10 1.64E+08

Planed measurements:

Th/U cycle related materials
1. Transmission measurements

2. Capture measurements
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ADS related nuclear data
measurements for spallation
target at IMP,CAS

Zhigiang Chen
ADS Nuclear Data Laboratory

Institute of Modern Physics,
Chinese Academy of
Sciences(IMP,CAS)

20115 L4 C.ie
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SSC(K=450) SFC (K=69)

U100 AMeV (H.L), 110 MeV (p) 49 Apev (H.1), 17~35 MeV (p)

......

e .-],. !
’p|3A ‘)Droton Z‘SGeV

A,' 4 ~_’

CSRm
1000 AMeV(H.1.), 2.8 GeV(p)

PISA terminal is used for ADS Nuclear data -
measurements. T




Nuclear data measurement facilities

Remote control
target system LCPs TOF spectrometer

PISA (Proton Induced SpAllation) Nuclear data measurement facility Neutron activation method

Neutron
shielding wall
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Experiments performed in recent years

= 2012:
« 400 AMeV 1°C + Pb (thick targets,naked targets)
* Neutron activation method
2013:
« 400 AMeV '2C + Pb/W (thick targets, targets in water
tanker)
* neutron activation method
« 165-350 AMeV *?C + H,0
« LCPs detector tests
2014
« 250 AMeV H,* + Pb/W (thick targets)
* Neutron activation method
« 400 AMeV 160 + Pb/W (thin,thick targets)
* Online measurement detectors and DAQ system test
 BC501A neutron detectors for neutron measurements
* Plastic + CslI(Tl) detectors for LCPS.

inJd



400 AMeV 160 + Pb/W experiments

Experimental setup

LCPs detection
Plastic+CsI{TI) 76cm,49°

O@ 131cm,32°
BM /éi—/:\?Q 116cm,15° -

Beam Pipe

154cm,26°

~
Ty
~ 143cm,43°
/

~ 135¢m,59°
VETO+BC501A

neutron detection

Electronics and DAQ
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Results for neutron and LCPs measurements

Counts
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400 AMeV 12C + Pb experiment
(neutron activation method)




Results for radioactivity

Activation foil arrangement MCNPX simulation
[ 1. EEE: 400MeVA CF; ) /rkiﬁ%: & 120en, $%m, B0l | - 1000 -
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