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SANS-J-II & PNO Spectrometers!

Before 2005!

After 2005!

Complimentary Use of !

 Double Crystal Type (PNO) & Pinhole Type (SANS-J-II) !

Current Status of Ultra-Small-Angle Neutron Scattering !

at JRR-3, Tokai, Japan!

Gap in q!

SANS-J-II!PNO!



Before 2005!

After 2005!

Focusing USANS!Tandem Analyzer!

Complimentary Use of !

Pinhole Type (SANS-J-II) & Double Crystal Type (PNO)!

Current Status of Ultra-Small-Angle Neutron Scattering !

at JRR-3, Tokai, Japan!

10 m! 10 m!

Available q is  0.003>q>0.2 (0.4)A-1!

Monochromator: !Velocity Selector (Hungary)!

! ! !!=6.0A (4000 rpm) , "!/ !=8#13%$

Collimation: ! !S1=20 & S2=8 mm% !(106 /cm2/sec @sample)!

Detector : ! !3He Position Sensitive Detector (RISO, Denmark)!

! ! ! 60cm Diameter & 5 mm resolution!

! ! !Beam Stopper 40mm%!

Camera Length:! !1.3m ~10m !

SANS-J     since 1991 !
C-3-2 (Cold Neutron)@JRR3  (108 /cm2/sec)!

Wide-Angle !
3He Detector!

T-shape Collimator!

High-Resolution!

Photomuliplier!

SANS-J-II  since 2005!
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C-3-2 (Cold Neutron)@JRR3  (108 /cm2/sec)!

10 m! 10 m!

T-shape Collimator!

SANS-J-II  since 2005!

Neutron lens!
Biconcave &Spherical ! MgF2 "!
 designed by RISO !

30mm%!

70 pieces for 6.5 A!

LS=9.6m!

Radius of Curvature 25mm%!

Beam Stopper !

40mm%!

Flagging !

USANS (~ 10-4 A-1)!

Here!!

High resolution 2D detctor!
3He Detector!

60 cm Size!

5mm Resolution!

Cross-Wired Position Sensitive !

Photomultiplier R3239!

!HAMAMATSU Photonics Co. Ltd" !
+!

ZnS/ 6LiF Scintillator (0.2mm thickness)!

5 inch Size,  0.5 mm Resolution!

Simultaneous !

Measurement Mode!

Construction collaboration (J. Suzuki, H. Iwase & T. Oku) !

ICNS 2005@ Sydney !

2010, May!



Velocity Selector!

1st Bank: 4.9 m!

2nd Bank: 2.63 m!

3rd Bank: 1.84 m!

Ni Guide Tube!

Polarizing Supermirror!

& Flipper!

Solenoid Coil!

1!
4!

1.26 m!

2.57 m!

0.94 m!

MgF2 Lens!

2! 3!

Sextupole!

Permanent!
Magnetic Lens!

(T. Oku & J.Suzuki)!

T-Shape Collimator!

Quadrapole Magnet!

Polarized Neutron !

Focused Neutron!

Aspherical Lens: H. Frielinghaus et al.  J.Appl. Cryst. 42, 681–690 (2009). !

Spherical lens: Eskildsen, M. R. et al.  Nature vol.391, 5, 563-566 (1998). !

Before 2005!

After 2005!

Focusing USANS!Tandem Analyzer!

Complimentary Use of !

Pinhole Type (SANS-J-II) & Double Crystal Type (PNO)!

Current Status of Ultra-Small-Angle Neutron Scattering !

at JRR-3, Tokai, Japan!



Tandem Ananlyser Bonse-Hart USANS Spectrometer !

PNO  @JRR3 3G!

Perfect silicon is transparent for neuron!!

ICNS2005 Sydney !

D. Yamaguchi and S.Koizumi !

 Phys. B, 385-386, 1190（2006）.!

Measurement Time ~20 hours!!

On-Bragg 

Off-Bragg 

Perfect silicon is transparent for neuron!!

Measurement Efficiency: Double !! 5~6 hours!
Standard measurement time!



!=2'$

!=6'$

Two Spectrometers Shear Same Sample Environments !!

Common Auto Sample-changers!

On Bonse-Hart USANS (PNO) 

Common Sample Holders 

Sample thickness: 0.5 ~ 10 mm !

5~6 hours!

3~4 hours for focusing USANS !

0.1~2 hours for pinhole SANS!

User Request!

Better to be in a same beam hole!!

Standard measurement time!

1! 2! 3! 4! 5! 6!
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II. USANS  on Living Cells (Invivo) !

Acetobactor Xylinium !

Hierarchical Structure in Biology !

T. Kondo, Y. Tomita. !

Agriculture Center, Kyusyu Univ.!

H. Iwase (Cross)!

Collaboration with!

Synthesizing extra cellular Cellulose!
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Acetobactor Xylinum, producing Cellulose!

Growth Rate: 2.6µm/min  (at 28C)!

5000 glucose/min (100glucose/sec)!

cited from Chapter 5, !

“Biosynthesis and Biodegradation of Cellulose”!

Edited by C. H. Haigler and P. J. Weimer. (1991)!

Sub-Elementary Fibril!

Microfibril!
Ribbon!

Bacterium!

100nm!

Eur. Phys. J. E 26, 137–142 (2008). !

USANS Study on Hierarchical Structure of Microbial Cellulose: !

5µm !

Prokaryote, Gram-negative Bacterium !

Polymerization-induced Self-assembly!

14!
USANS from Bacterium !

Bacterium(H)!

+Cellulose!

Bacterium(D)!

Bacterium(H)!

9-order of magnitude!

4-order of magnitude!10µm! 1nm!

Precise Neutron Optics!

Spectrometer!

PNO!

Focusing&Polarized Neutron!

Ultra-Small-Angle Scattering Spectrometer!

SANS-J-II!
Difference Appears at High q!

Fine Structure!

!Cell Wall & Membrane"!

2H=10µm!

   2R=1µm!

-1.0!


