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SANS: areas of applications

Complex fluids
(surfactant solutions,polymers, liquid crystals, sols andsuspensions

Biological macromolecules and membranes

Amorphous substancegcarbon, silicon, solid polymers, glasses, foams)
Polycrystalline and composite materials

Magnetic colloids

Long-period and macromolecular structures

Submicron and micron inhomogeneitieUSANS, SESANS)

Fraction of SANS experiments within User Policies
at neutron centers up to 50 % !



SANS: typical schematic
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Optimal configuration

Aperture R, Aperture R , Detector

J\I Sample

R,=2R,L,=L, Ddg~D U

Typical characteristics

Q-resolution: 5 - 30%, Extendedsample environment

Q-range: 0.01- 5 nn1?, system(T, p, H).
Automatic sample cartridge
(57 30 samples)

PSD (508 50- 1008 100cm,
resolution 0.5- 1 cm)

Dynamic range: 5- 100
Exposure timeof one curve 1- 100 min
Polarizer (optional)



Steadystate SANS

KWS-1 (MLZ, Garching): Principal layout

@ Neutron guide NL3
@ High-speed chopper
ANN=1%
@ Changeable polarisers
@ Spin flipper
@ Neutron guide sections 18 x 1m

https://www.mlz-garching.de/kws1

2m 20m

® MgF, focussing lenses
@ Sample position with magnet
*He spin filter
with reversable polarisation
(to be implemented)
@ Anger-type scintillation detector




Steadystate SANS

KWS-1 (MLZ, Garching): Technical data

Overall performance
A = 0.0007 i 05 ;1

Maxi mal {1l Bxem2aAsi5L 10
Aypi cal fA4necm 2 sigdolinttion
8 m,aperture30 x30 mml =5 7j)
Velocity selector }

MDornier, FWHM 10%, | = 45 i 12 ,
20

Chopper

Acor TOF-wavelength analysis, FWHM 1%

Polariser

ACavity with V  -shaped supermirror, all
wavelengths

Molarisation > 90 %, typical 95%

Spin-flipper
ARadio - Frequency (efficiency > 99.8%)

Neutron lenses

AVigF,, diameter 50  mm, curvature
20 mm

APacks with 4, 6, 16 lenses

Active apertures
A m4 m8 mi1ld m20 m

Aperture sizes
ARectangular1 x 1 mm27i 50 x 50 mm 2

Sample aperture
Rectangular1 x 1 mm27i 50 x 50 mm 2

Sample stage )
Adexapod, resolution better than 0.01 A
0.01 mm

Detector

Metection range: continuous 1.5 m i
20 m

ALi-Scintillator 1 ~mm

thickness + photomultiplier

Aefficiency >95 %
ASpatial resolution 5.3
A28 x 128 channels
Avax. countrate 0.6 MHz

(Ujong = 0.64 1'5)

X 5.3 mm 2,



Steadystate SANS

KWS-1 (MLZ, Garching): Sample environment

A Rheometer shear sandwich

A Rheowisfluid rheometer (max. shear rate 10G3)

A Anton-Paarfluid rheometer

A Stopped flow cell

A Sample holders: 9 horizontal3 vertical (temperature controlled) for standard
Hellmacells 404QX and 116QX

A Oil & water thermostats (rangd0i +250C), electric thermostat (RT
200C)

A 8-positionsthermostatedPeltier) sample holder40AC é +1504C)

A Magnet (horizontal, vertical)

A Cryostat with sapphire windows

A High temperature furnace

A Pressure cells (50far, 200tar, 500ar)



Steadystate SANS
KWS-1 (MLZ, Garching)
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KWS-1 (MLZ, Garching)
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Steadystate SANS

Cobalt ferrite nanoparticles in quartz matrix

K] dcm )

M-N mterference term, o2

| <1 Q < Q 5 a
ot g p—— om— asaad pros pa——
*

-
o

A 1) | mady)

§ "

! 2

[ gy
A

PR ARYT I M LANT LA LR
A

Momsentom wunsfer, g (A |

10



TOF-SANS at pulsed neutron sources

ISIS (3) J-PARC (1)
LOQ 1 standard SANS (nonpol) TAIKAN T SANSand WANS (pol)
SANS2di extended SANS (nofpol)
Larmor T SESANS IBR-2 (1)

YuMO i standard SANS (non-pol)
ISIS (1)
ZOOM 1 VSANS (pol) ESS (2)

SKADI T General Purpose SANS (pol)
SNS (2) LoKI T Broadband SANS (nonpol)
EQ-SANST extended SANS (nofpol)
USANS
LANSCE (0)
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ISIS TS2
3=10 Hz,qa = <50¢s

Sans2d  Time-of-flight SmallAngle Neutron Scatteringstrument(TS2)

Avide Q-range (0.02 < Q nm <20); most is accessible with one
instrument configuration.

Acive 2 m guide sections with variable collimation apertures.

Arwo moveable 1 m2 detectors giving the most detector area on any
SANS instrument in the world and almost 77,000 pixels.

Adigh-flux at sample (3-10 times on TS1, depending on Q-range).

ASmall sample size/volume (<15 mm diameter or only 0.3-3 ml).
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http://www.isis.stfc.ac.uk/instruments/loq/

Sans2d

Time-of-flight SmallAngle Neutron Scatteringstrument(TS2)
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I(Q)/cm™

Sans2d  Time-of-flight SmallAngle Neutron Scatteringstrument(TS2)

Micelle T Vesicle transition
in real time

t~10s

Q/A~7 |
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J-PARC/J-SNS pulsed neutron source
3=25Hz

TAIKAN Small and Wide Angle Neutron Scattering Instrumen t

Moderator Coupled hydrogen moderator

Neutron 0.050.8 nm(unpolarizecheutron)
wavelength band

Q-range 51 10°-100 nm* (unpolarizecheutron)
Beamsize 10 mm 10 mm(Typical)

Auxiliary Sample changer

equipment and (10 samples, T =25.. +125AC),
sample 4K cryostat, 1Tesla electromagnets.

environment
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L2= 5.65 m
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IBR -2 reactor
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YuMO small-angle diffractometer

17 power modulator;

21 reactor core with moderator;
31 background chopper,

47 first aperture (pin-hole);

51 vacuum tube;

61 secondaperture (pin-hole);
71 thermostate;

81 sampletable;

91 goniometer;

10-117 V-standards;

127 ring-wire detector;

137 position-sensitve detector ;
147 direct beam detector.
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YuMO small-angle diffractometer

Neutron flux at sample place
Neutron wavelength band
g-range

g-resolution

Dynamic g-range (9,,,,/dmi, iN one
measurement)

Beam size at sample place
Detectors

Detector of direct beam
Detector PSD

Number of samples in
automatic cartridge
Temperature range

Sample environment

1-4310’ cm?2 st
05T 8
0.0077 051
51 20 %
up to 100

A 14 mm
Two-detector system, He3, ring wire detectors,
no-radial sensitivity
6Li-convertor
PSD, 3He, 603 60 cm?, resolution 535 mm?
25

+4°C 6 + 70°C
(standard quartz cells)
-20°C 0 + 130°C
(requires special sample holder)
Electromagnet 2.5 T, (p, V, T)-cell
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YuMO small-angle diffractometer

Detonation nanodiamonds
In aqueous dispersions
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CONCEPT OF SMALL -ANGLE DIFFRACTOMETER IN CLASSICAL
CONFIGURATION AT THE CRYOGENIC MODERATOR OF IBR -2 REACTOR

Beamline 10A

32m

T=100 K
Spectrum calculations

Tm+1m

Total flux calculations

—med2 (1) 3,09 (flux density on moderator 102 cm2 s?)
mod3 (1m) 5.55 107 n/(s" cm’z)
mod4 (1m) 4.34

o1 1.08 4.3e8 1.8e8
3.9e8  8.5e7 1.4¢7
0.01
—— mod2 1.49 2.368 5.6e7 1.0e7
——mod3 2.70 5 5B
1E5 — mmod4 4.72 10" n/(s” cm™)
—— mod5 36.2
T T " T 1 " T T I I 7.466 2.7e6 7.2e5
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
X, nm
T . A Flux
= . s"\(’ A mod1 . . . . .
g | " Al e distribution 30 K i working mode (flux at sample > 10cm?2 s?)
006 O T AT AR =i B . .
o _///4_2_9»5 M\ W 300 K mode for high-scattering systems
4 4 (flux at sample > 16 cm?2 s?)
T Lt 28 AP’“T"‘-\" ; SRR e
Y,cm
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