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Fig.3 Typical isotropic SANS data image!'®.
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Fig.4 Schematic layout of data averaging with
circular method.

ECREIR P 0 A 4 A 3 vy (23 S0 Y. O
O3)[FIIN £8 3 b 24 3 52 BRI G, 8 ) L AR R
BEE B vy B0, HS B Ay I EE B AR 228
o DR TS TR R G R B R I FER 22
L& ran 3 B, XVFHCGHATE A BB . 5
Ji ran 3 B BEERIERTT AN 3 43, Syl B
By 34y, RUA AR AR BT [ R s, Bt
23 T Q30 5 s &I LS HM T 0N
ML d2(0;)/dQ; R TR 13 T 0 Hr
S0 ISR RGO A S d2(0,)/dQ.

F5 PR IR REAN RN BTG TR T AN O
{EL, W L 0T U 5 P — A B e o — 4 d2(Q)/dQ
AET

33 ZEXBLHEMEH

I §2.4 AR R —FF 5 1 2 B S E
A3 MBEAT AL FEAF BT N 1H dE(Q)/dQ Hids . AT
ANE Q Ju, AHARPR R A=A Q Yall, 7E
WY N P B AH [R) O (DR Y ) it f AT AN TR
(R A G i P o 1R L L P i o o) e ot
LB RS, LUE o REUE IE— B8 T 4L
P S BUR R, B & ) AR5
Q BB . HvE T &I B Bl .



256 %

7N 33 %

SCRR[ 121324 1 L 7R ) 5 7 it 280 R 28 B 25
L 3R P S B . B4 Bl Li=6 m I3RS
(1) S50 Hi s iy 42 WA O Bl , K E A Lo=1.6 m Iy
oA Q Bl o NHRE— B B AT B, R T
N dZ(Q)/dQ Bl . 0% AE dX(Q)/dQ B i
AR AR R e e W M 25 i e B, e AT o il
IS SR BEL 424 8 2 J5 RN 2% 30 A7 B R Bl e
B, HARKIRE, 680 2 i 24 el
S

Bl & HBR e BRI R EA QT
Bl ZRE . B BRI R S 4 U R E, BN
LR S A BV 0%, ARSI R 1 E )
RECN 1, HTERAERE, SHRB /M,
1% O Bud AUt 43 9 R U0, A5 3R I 3 LS h
SNSRI LB R E, Tk

EEEN QVulW, O Bl SANECch N, L
L BB A O Bt A A e ot B o P U1 B0k BE
SR O BETX N AN AU e &R
o XHITA ELB RECR Y, 152G R AL
XPHTAA O BE AR HOoR LT3 Ll 22 5k, N
O Ml O M ERIE &I —EHHR (A 5).

1.0

—x—Low Q
0.5 —e—High 0
0 F
505
<
w10 | 3
=) >
- s
15+ 1‘,\
o f
20 %
-2.5
=22 =20 18 16 14 12 10 8 6 4

log @/ nm™

B 5 KoM QB F?
Fig.5 Combination of the low O and high O sets of data ['%.

4 B4Z5

SANS S50 75 BRI EAF i 110 48 06T 5o i 5
DMERE— D R ENFE S I S5 /M5 B . O T 15 2K
mh A O B, DA ZIAE AR I e NS R . R
i SRR S S U SR RE S R . AR
FF it SO o B RE S B A . O T INAHERE O i
PRI S IG5, DA 2 SEIR K, IR BB R4
AR S0V B0 TR — AR A BEA T 2 RSES, SRAFAN ]
O Ul 1) 2 £ S50 20 .

SANS  Ji ai £ s A 1AL 45 0TAE 5 0 o R U

SREEHEAT AR VA, o A S U SR . BRI T
RCREZIEIE,  DIRAGAURE bl (1 4850 H5C 5
X T 1] [ VR SO AR A, 3 R 20 B i R AT
lalEZRach Ve i PR C Sl R 13-/ € S SN E RS Bl O R S Te
) 2 B Kl LIS 2 B AT 98 O Vi I I gl - ik
ALBRIERE 20 (B 73 A TSR i 45 A8 A5 2 10
B

S 3k

1 Hammouda B, Krueger S, Glinka C J. Res Natl Inat Stand
Technol, 1993, 98: 31-46

2 Cooper S L, Miller J A. J Appl Cryst, 1988, 21: 692-700
Masaaki Sugiyama, Kei Hamada, Koichi Kato. Nucl Instr
Meth Phys Res A, 2009, 600: 272-274

4 Gomes S R, Margaca F M A. Nucl Instr Meth Phys Res B,
2008, 266: 5166-5170

50 TORE MRRE, ORGEHE, SE R B Jbat R
e AL, 2001. 784 ~791
DING Dazhao, YE Chuntang, ZHAO Zhixiang, et al.
Neutron Physics. Beijing: Atomic Energy Press, 2001.
784-791

6 B, IRV, A, SE R TRERHAECR, 1997,
31(2)s: 168-172
HE Jian, XU Yanping, YANG Tonghua, ef al. At Energy
Sci Technol, 1997, 31(2)s: 168—172

7 BER, EREE, U &, F EEOR, 2006, 2909):
713-718
WEI Zhiyong, ZANG Lihui, FAN Wo, et al. Nucl Tech,
2006, 29(9): 713-718

8 Iy, BRI, B I, . ZEOR, 2005, 28(8):
593-597
WANG Fangwei, LIANG Tianjiao, YIN Wen, et al. Nucl
Tech, 2005, 28(8): 593-597

9 Lindner P, Zemb Tz. Neutrons, X-rays and Light:
Scattering Methods Applied to Soft Condensed Matter.
Elsevier Science B.V. 2002. 2348

10 Hammouda B. Probing Nanoscale Structures The
SANS Toolbox. [S.l.]. 2006. http://www.ncnr.nist.gov/
staff/hammouda/the SANS toolbox.pdf

11  Biemann P, Haese-Seiller M. Physica B, 2000, 276-278:
156-157

12 Steven R K. J Appl Cryst, 2006, 39(6): 895-900

13 Chen S H. Ann Rev Phys Chem, 1986, 37: 351-399


http://www.ncnr.nist.gov/

BURAEE: P /R U S50 K 5 Bl 1) Ab B

257

Small angle neutron scattering experiment and raw data reduction

WEI Guohai' LIU Xiangfeng® LI Tianfu' ZHANGLi' WANG Yu' WANG Hongli'
1 ( Neutron Scattering Laboratory, China Institute of Atomic Energy, Beijing 102413, China )

2 ( China International Engineering Consulting Corp., Beijing 100048, China )

Abstract Small angle neutron scattering (SANS) technique is a powerful tool for nanometer structural analysis of
materials. The process of SANS measurement, and the raw data reduction, is relatively complicated. In order to obtain
the absolute SANS intensity, one needs to measure intensities of the incident and scattered beams, the sample
transmission, the background, the scattering and transmission of the empty cell etc. If a wide scattering vector range is
needed, one has to measure the same sample under different instrument configurations. Also, a large number of data
treatments are needed before one obtains the SANS data for further analysis. In this paper, after a short introduction to
the SANS basic theory and the experimental system, we focus on the raw data reduction method, in which the
averaging and the combination of the isotropically scattered data are discussed in detail.

Key words Small angle neutron scattering, Experiment measurement, Raw data reduction
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