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Neutron scattering and spallation neutron sources

WANG Fang-Wei'! YAN Qi-Wei' LIANG Tian-Jiao' YIN Wen' ZHANG Pan-Lin'
FU Shi-Nian? TANG Jing-Yu? FAN Shou-Xian? ZHANG Zong! ZHANG Jie!
1 Institute of Physics Chinese Academy of Sciences Beijing 100080 China
2 Institute of High Energy Physics Chinese Academy of Sciences Beijing 100049 China

Abstract Neutron scattering as a probe of microscopic structure and dynamics is a powerful tool for research
in a wide variety of fields and an accelerator-based spallation neutron source can supply high flux pulses for
neutron scattering. The characteristics of neutron scattering the principle and development of spallation neutron
sources and their advantages in multidisciplinary applications are summarized. In the proposed project of the
Chinese Spallation Neutron Source the target station will consist of a piece — stacked tungsten target a Be/Fe

reflector and an Fe/heavy concrete bio-protected shelter. The pulsed neutron flux will be up to 2.4 x 10'n/

em?/s under a nuclear power of 100 kW. Five neutron scattering instruments a high flux powder diffrac-
tometer a high resolution powder diffractometer small angle diffractometer multi-functional reflectometer and
direct geometry inelastic spectrometer will be constructed as the first step to cover most neutron scattering ap-
plications.

Keywords neutron scattering spallation neutron source target station neutron instruments

* KJIXC2-SW-
wo7 2002CB913903
10375088
2004 —10 -28 2005 -01 -06
T . Email fwwang@ aphy. iphy. ac. cn

34 2005 10 - 731



IrFE) /s

20

- 732-

10¢

102 |-

104
10-%
108
10-10
10-12
10-14
10-16

B+ A4T #HE

FlitmE w7
R R

ypke
i

iz
et
MRED
ABFES

EF4Tia
EeI AL
Erinsh

]
101 1% 10%
%) /m

1
104

1
102

10°

ha

RS A/10-2em

=

-1

0.7 6.5cm

100



'H -0.374 x .
10 “Zcm ’H ) U

0. 667 x 10 " cm ) 180MeV
20
ILL Grenoble ~1.5 x 10" n/
4 cm’/s.
X Q
3d
Jahn-Teller
3
5
T-PARC
pSRISIS. aije ESY
" MRT NRUHFIRTLLY R FOR 57 SN%SNS
- 100 - NEX [} TTFBRZTNG:_P' NS IRR-3M
oA X-10 = KENS
- 4 ZING-P
6 X »g g CP-2
"
ﬁrﬁ 53 BE RKELEY 37 INCH
CY CLOTRON
Re-Be o [ Rk
SIIEE v BUHEEE R
! CH:ADWICK 1 1 1
1930 1940 1950 1960 1670 1980 1990 2000 2010
A
1936
3 1
GeV
Clifford
G. Shull Bertram N. Brock- 4
house
‘s 20—40
1994
3 ~45MeV .
// S T
e D A Y
s : i ﬁ@m&gﬁ" 4
300K
100K 20K S
2000K .

34 2005 10 - 133



KENS KEK W/Ta 50 Hz 0.5 GeV 3 kW 1980
IPNS ANL U 60 Hz 0.5 GeV 6 kW 1981
LANSCE LANL W/Ta 60 Hz 0.8 GeV 80 kW 1985
ISIS RAL W/Ta 50 Hz 0.8 GeV 160 kW 8 x 102 /cm?/s 1985
SNS ORNL Hg 60 Hz 1.0 GeV 1.4 MW 1 x10"7/em?/s 2006
JSNS Hg 25 Hz 3.0 GeV 1.0 MW 1.2 x107/em?/s 2007
ESS Hg 50 Hz 1.0 GeV 5.0 MW
CSNS W/Ta 25 Hz 1.6 GeV 100 kW 2.5x10"%/em?/s | 2010
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