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Summary of the status of
MISANS @JRR-3/JAEA
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Monochromatic neutron
focusing SANS

. iquitous
Many SANS instruments anywhere UPa"! |
y y instrument__J

¢ Combined with:
* many mfSANS modules,
mini-reflectometers,
mini-powder machines??

® RFQ accelerator + DTL =3-11MeV

® LiorBe target
RR-3 J PARC, ~AMW reactor,
JRR-3, J-

v
small accelerel®
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Collaborators
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Focusing = compact > many SANS instruments

SANS-U@JRR-3: 32 m
SANS-J: 20 m

Focusing = compact

mfSANS@JRR-3: 2.5 m

Ellipsoidal
Mirror

Sample

* Focusing:
° Not for gain
* Not for low-Q —.. L

* Conventional Q-range, Fq F2
with compact instrument Shielding plate

25~ 4dm—

Prototype focusing SANS@JRR-3
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° 2.5 m between focal points
* short radius 20 mm "Deféctor
* 2.5 Qc supermirror coating o [

° =1/6 of an arc (66 deg)




. - ninal data
Ni powder 20nm #™*"
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* Qmin = 5x108 A1 using 2mmg aperture.
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pretiminary

wider-angle scattering
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° 48 Linear position sensitive
detectors at higher angle
° 1/2 inch dia, 600 mm in length
° GE made
° 2 noisy detectors

Bent Si monochromator
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Micro-phase separated block
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mfSANS

Bovine bone, cross section SANS
preliminary analysis
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Radial ~ okkaido UnV:
10E01 T ———— Electron linaC _
S 1()=g3
e e w MISANS@HU.
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1.0E-03 ~ 0.003 A1 10802 Q(A?) 1.0E-01
OKkusawa et al

How to branch beam?
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° Velocity selector:
° O ! High intensity « AMA = 5-20 %

* x : Needs guide-end.

PG: Not good for high-intensity low-angular divergence.
° Bent Si monochromator

° resolution too high, ANMA = 1%

° strongly bent, ANA = 3%7?




New concepl}
"Focusing concept" to phase space™ailoring
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A<Ao
Ao=5.8A
A>Ao 2
. N
Matching
beam divergence

to lattice plane angles

First generation bender
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Bent perfect Si crystal (111)

‘ * FAD (fully asymmetric diffraction geometry)
Crystal Bender & * 5.8A

" R=2m?
* usually R=10~20m
* Extremely small bent radius
* 120 mmx 20 mm x0.5 t x30 slabs,

* Low performance; why?

Four rods to
bend Si slabs

Neutrons from
cold guide

Ao=5.8A

AN/A= 2.6% obtained as expected; TOF at Hokkaido Linac
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Diffraction 07 ]

Transmission |y os

Detector  |& °*

Neutron +10mrad 03
! . 02
=] 01
Bent Si (111) o

0.5 mm x 30 plates

R=2m

7| Anm by tof]

B From effective mosaicness
NA=2.6% is expected

B Convoluted by emission time

- AA/A=4.0% .
pand sgread is as exgec\e :

" s | ANA=4.0%

35%

Transmission

A nm by tof

AN vs bent radius R; Preliminary result
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Bent perfect cry.stal p— K= )
+ Large beam divergence 7 \

Gide BB

AL/A
0.05 20 wf};..‘ ]
0.04m™M

\ \58 mm beam irradiation

0.03
2.6 %
ANA 0.02 beam divergence limit?
=1% +
\0.01 - ~—_  *10mrad

- - P

0'000 2000 4000 6000 8000 1065%[ ml

Bent radius mm

Peak reflectivity of Six100% at 5.8 A
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In theory: Peak

Reﬂfchvily
* Peak reflectivity ~ 100% e
at5.8A AN
~ 0.4
bent R ~ 1m or more. o I~
* absorption: 120 mm 005330 "/A UM
= 30% - } Peak
peak reﬂectw\\\/“'f‘t \ fe ﬂ:;?/
eqmE\ 8 10— ] .
- 0.8 S~
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02FR = 2m
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Stacking of crystals: no good?

bulk  slabs
d-spacing change

by crystal deformation
Bulk crystal
16 } ! case

T | |
©
£ 14 //Slab crystal
< 12 +— Rally2j = cases
o 1 = . .
8 os = Discontinuous
e = d-spaci h ?
§ 06 pacing change
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Beam path length mm




SANS; when crossing boundaries

° SANS effects along the crystal plates

° SANS effects across the crystal plates

neutron

Summary
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° Current status of mfSANS
° Good performance achieved . wion! 4
’ ction!
* except for monochromator performance Future d(;;z\b-\“ﬂes‘
° Bent crystals for high-intensity monochromator m’e\n—v,[)

° Large beam divergence = large AN/A = high intensity
* Supermirror deflector to enhance beam divergence

° Poor performance of the stacked bent silicone monochromator

° bent locally by the bending rod; solved.
* stacking of crystals???

* deformation of slabs; repeated d-spacing variation

* lead to poor performance

* SANS when crossing slab surfaces
* Solution

* new stacking method?

New monochromator with a beam deflector
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Improved monochromator being testeduFocus.mg.. to toring’
Large AMA W, Pin hole a«——g—k

sohase space !

+10mrad
-

-10 mrad ~
+80 mrad

neutrons

—_——————————————

neutron mirrors

Bent Perfect Si monochromator




