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Neutron SAS instrument
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Compact accelerator
based neutron sources




Compact accelerator based
pulsed cold neutron source

Accelerator-driven laboratory-size neutron-source
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®* RFQ accelerator + DTL =3-11 MeV
® Lior Be target
® Combined with:
* many mfSANS modules,

* mini-reflectometers,
®* mini-powder machines??

| ey | Hokkaido Univ.
- Electron linac + mfSANS

* CPHS@Tsinghua Univ. China

* under construction

proton linac@Kyoto Univ.
* under construction

LENS @ Indiana Univ.
http://www.iucf.indiana.edu/lens/




Conceptual design of a compact accelerator
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* Compact accelerator/
o olla ,
pulsed cold neutron source KEC\i  cceleralor people
* instruments —
* Electron accelerator of ~40-60 MeV, 3-10 kW

* Cf. HU Linac: 35 MeV, 1 kW

poration with \

ompact neutron
celerator source

Compact instruments

Accelerator conceptual design

Kobayashi, Yoshioka, Matsumoto @kek
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Mini-focusing SANS @ JRR-3
using a focusing mirror

* Ellipsoidal mirror
* 2.5 Qc supermirror
e 2.5 m between focal points
* short radius 20 mm

L: 900mm
W: 20mm

/’ & Foclsing
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Ellipsoidal mirror focusing SANS

Kamada et al. (Hokkaido Univ.)
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* Ellipsoidal mirror Ellipsoidal
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®* The mirror is Alighment:
made of 3 pieces - Alignment in a few 10s of um

- Dusts really affect
- Very fine mechanical

Aperture alignment matters.
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The mirror is not perfect, but OK.
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Nano-precipitates in Steel
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* Nano-size inhomogeneities :
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Y. Oba, M. Ohnuma@NIMS




wider-angle scattering

---------------------------------------------------------------- 17+
* 48 Linear position sensitive Standard sample
detectors at higher angle pos. Glassy carbon
* 1/2 inch dia, 600 mm in length AT
. GE made |
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focusing SANS for low
power reactors
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® boundary conditions:
®* 1MW thermal, use 2.7 A
®* Ni guide exit
* Aim at Qmin<0.01 A"

KUR version of focusing SANS ,
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Focusing by a bent supermirror
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e
* Bent gently For reflector™ SANS
* Only a slight bending=120ym & K-B m’\rror Wp-e——-""“")
. 3 ‘ - 4 mm focusing
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<« -~ N. Yamada@kek, N.Torikai@Mie Univ.
T. Sugita@Hokkaido Univ.

Reaktor TRIGA PUSPATI (RTP), Malaysia
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®* 1 MW TRIGA reactor
* No cold source

Radial beam port
® Focusing SANS instrument under design: ‘V%smm beam spot

* =104n/s @ 4.5 A estimated 7 detector
* Reasonable Q-range pa
with 5mm beam spot
4 sample
e 2
Y 4
focusing mirror
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By Megat Harun modified by M.F.
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* Fully asymmetric
geometry
* 58A
* 0.5 mm thick Si
platesx30 plates
* Brighter than a PG
monochromator

0.5 mm thick Si plates
x30 plates




With and without the beam spreader
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* Estimated beam intensity at the mirror
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After correction

Deformed Si/Ge & Bent Si
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Nakajima&Hiraka@Kinken, K. Ohkubo@Hokkaido Univ.




Bent-Si/Deformed-Ge monochromator
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Multi-pinhole
scanning SANS
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SANS patterns
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Techniques for
compact neutron sources

Intermediate-angle scattering mstrument
@HU Linac

Intermediate angle scattering instrument
HU linac

* Very low angular-resolution
=highly efficient at an intermediate-q range

* Large sample size; up to 20 mm
° Reasonable Q-range; 0. 05 <Q=<2A"

Neutron beam

T. Miyata, T. Sato@Hokkaido Univ, -




* Steel sample "RS0O414"
* Measuring time = 1hr
* 1 kW beam power!

Enough for nanoscopic
structure study of alloy
samples

Intensity
1 05 L

1000¢

Test experiment using IANS@HU Linac
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