JPRRC

g)= H 9 TAIKAN

J.Suzuki*, S.Takata, T.Shinohara, T.Oku, H.Kira, T.Nakatani, @)

Y.Inamura, T.lIto, K.Suzuya, K.Aizawa, M.Arai,
T.Otomo (J-PARC), M.Sugiyama (KURRI)
*CROSS

2@ EF/NARRELREIT AR K, Feb. 23, 2011, KURRI



Small-Angle Neutron Scattering Method

Analysis of microstructure and nanostructure
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[ Matter in Various Scientific Fields




Instruments which can measure small-angle scattering
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TAIKAN: SANS@J-PARC - Requirements -
Recent progress in nano science (nano structure and
electronic state) and research of multi-phase, multi-
component system and nonequilibrium system

— Efficient measurement with higher spatial resolution
and higher time resolution

4 : Properties
ex1. - ferromagnetism on surface i
. of nanoparticle
guantum size effect, surface effect
Mechanism of hydrogen inducing
ex?. brittlement in high-strength steels

which posing engineering problem
in the context of a hydrogen economy




Intensity (arb. units)

Success of upgrade, ...... and requirements

eX. Phase Transformation of Bainite Steel
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g Range and g Resolution Required
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d2/dQ(cm?tstril)
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dx/dQ for various systems

kind of nucleus: finite
— scattering length: finite
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Neutron Source

TAIKAN (BL15): Coupled Supercritical Hydrogen Moderator(+TOF method)
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Cold Neutron Sources
- J-PARC (1MW), Coupled moderator
- JRR-3 (20MW), Cold moderator
—e— ILL (57MW) 2nd cold moderator

Neutron Flux (n/cm?/sr/secleV)
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TAIKAN

- Beam Port: BL15 (Coupled Moderator)
- Wavelength: 4 =0.8(0.4)~7.8A
(1st frame, TO-chopper 25, 50Hz)

3D Layout of Detector
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Construction of TAIKAN




Construction of TAIKAN




Construction of TAIKAN

Optical devices




Optical devices in the beam line

five x-y slits
AN

spin flipper*

attenuator

——

collimatorl polarizer (supermirror)* : 8 guide coil2

polarizer (quadrupole)* guide coill+lens (sextupole)* J¥ lens (sextupole)*
collimator2 - i L guide coil3
98 \ —
disk chopperl disk chopper2 disk chopper3
TO chopper *polarizing and focusing devices

(2011/5~) (2011/10~)



Construction of TAIKAN

Inside of the shield
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R - B Small-angle bank
2 608 PSDs (8mm ¢, 0.6MPa)
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Utility ports

4-axes goniometer !,
X, ¥, Rx, Ry(=w)
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Sample environment

* Auto sample changer
10 samples,
T=%9—40-200°C

*1T magnet
*7T magnet+DR

10T magnet+

Furnace (T_.=1,200°C)

max

NEDO project on NdFeB “"“ |
(M. Takeda) T




Scattering pattern (Small-angle bank)
Nanoparticle (Radius=50A)
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Scattering pattern (Small-angle bank)

Magnetic scattering
Magnetic nanoparticle (Radius=50A)

Vortex lattice (B=1Tesla)
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Software for Data Analysis
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BEEBRHES2H, LDL-UDLERE

Pulse hight distribution
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