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TAIKAN - Requirements for performance -

*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

polyhedron = sphere
ferromagnetism on surface
quantum size effect, surface effect

Mechanism of hydrogen inducing
brittlement in high-strength steels
which posing engineering problem
in the context of a hydrogen
economy
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- Scattering angle range (E—LXFEFEDHER)
INFS: 20=0.2~12.5[°], S 20= 11.5~25[°],
=18 20= 23~50[°], EM@: 20= 141~165[°]
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X[m]

Concepts of detector arrangement

1. spatial restriction
under the q resolution less than 2%

without a dead (blind) scattering angle
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Installed optical devices

R L l rﬂ P&Iarlzer ‘a “‘ \j e
Moderator Super-mirror Guide Tube ﬁ IH:_.. '
Spin-Flipper Spin-Flipper h
* Slits : for beam shaping
* Super-mirror guide tubes : for high intensity neutron transport
* Duct-collimator : to shield unnecessary neutrons
* Polarizer+Spin-Flipper  : for magnetic scattering measurements
* Focusing device - for high resolution at low g and to expand g,
* TO chopper : to remove fast neutrons and to use shorter wavelength neutrons
« Band-definition choppers : to eliminate frame overlapping
Choppers : : F& &

Two kinds of choppers are placed upstream SuPer'm'rror Guide Tubes il

10 hppe of sample. A TO chopper is used to remove  3Qc guide tubes were mstalled in the shutter and the biological shield.
high energy neutron back ground and to : _‘-H Guide Tube of Biological Shield
use shorter wavelength neutrons efficiently. : 4" 3
Three disk choppers are used to define the
bandwidth. Especially, the contamination
from the higher order frame is successively
removed by 2nd-and-3rd choppers.

%97I/—A$'C“$FWLL!




Polarizer Design

* Transmission type

: same trajectry with the unpolarized neutron beam experiment

« Wide wavelength range : applicable wavelength A > 2~3 A

* Large cross-section
* High polarizability

: covering 40mm x 40mm beam size in a short length
: P> 90 % for long wavelength neutrons

—> Multi-channel V-shaped magnetic super-mirror cavity

Spin-up neutron

Spin-down neutron

V-shaped polarizing super mirror

Holder 095—

Polarization .

Polarization

:NEWS
S high reflectivity m
I hlgh polanzatlon

http://www.swissneutronics.ch/

03
Tilt angle o o

m-value

Tilt angle « (mrad)
— 900

supermirrors 098

Polarization over 0.90 C
is achieved at A > ~4 A,

i
B Wavelength (A)
5 .

P S PRRC

McStas simulation results

m=3 for up-spin neutrons
Reflectivity = 0.99

o1t Transmission -
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Tilt angle dependence is large near the critical wavelength.

25~60 % at A = 2A




P

P S PRRC

Pulsed Field §

-

Aperture=20mm-¢ Aperture=45mm-¢ Super-conducting magnet

Permanent magnet ’ . Pulsed electromagnet
Magnet length=2m Magnet length=0.3~2m Magnet length=2m
Aperture=46.8mm-¢ Aperture<25mm-¢ Aperture=22mm-¢

Pulsed neutron focusing -> chromatic averration should be suppressed.

Multiple sextupole magnet system T
Sextupole magnet g 10 " 2 b
I Quadrupole Sextupole-1 Sextupole-2 £
Neutror bear’] = S /., & * 5 — i
y ____/FLMO — > — %
oo 1 . — : < |
\_l—»_ (a) Positively polarized case SpinFlipper-1 SpinFlipper-2 5 °
SpinFlipper-1:0FF s e | E
. Defocus /
— SpinFlipper-1:ON
(b) Negatively polarized case SplnFleper—ZON /., "/ Defocus “/ /" Focus /., %.0 6.5 7.0 75 180 85 9.0 95

Wavelength (A)

Turning ON/OFF spin flippers synchronously with neutron TOF, REIE~20%
pulsed neutrons can be focused with small chromatic aberration.

For the magnetic lens system, the polarization degree is crucial to the focused beam quality, because negative polarized neutrons
spread out and cause broadning of beam spot . Quadrupole magnet as a high performance polarizer and two sextupole magnets
with spin flipper system is suitable for Focusing TOF-SANS instrument.




BELBR IZRERBR
TAIKAN - Efficiency of measurements -

Small-angle bank Medium-angle bank
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Relative Intensity

time-resolved measurement of
soft matter, etc. with high-d/dQ




TAIKAN - Shield, background -

PHITS simulation (with T, chopper) — data analysis

1000 1000

0.1msec<t<10msec
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