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SMALL-ANGLE NEUTRON SCATTERING
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The NG3 SANS Instrument
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3. SANS INSTRUMENT COMPONENTS

Small-Angle Neutron Scattering
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4. TYPICAL SANS SPECTRA

Poly(ethylene oxide)/d-water

Polystyrene-Polyisoprene
T

Diblock Copolymer

Scattering Variable Q (™)

Complex Fluid

Scattering Variable Q (™)

Silica Particles

10 ¢ —— S 20 \ w \ \ \
— —_— o a0
" 8 c 'c —20°
£ 65 °C S 15 — 0% i
En e 2 —40°C
‘0 (%)
%)
c 1 - . co c
2 ’ 25 © S ol —60°C ]
c —10°% =
= > —70°C
o
= =
£ 5
= = 5L _
S 3
N 01} )
o . L 0 I ! ! | | |
0.01 01 0 00l 002 003 004 005 006 007
. . - . . _1
Scattering Variable Q (A™) Scattering Variable Q (A™)
Polymer Solution Copolymer
P85/d-water Silica Particles/d-water
100 ¢ 1000 =
= —
€ ‘= 100 - -
g 15
2 10 2
0 r f
c (72} 10 - E
:
E C
3 =
o 1L o o
= £ [} Data
< = Model Fit
@ S
@ o1t ]
[¢]
0.1 . — 0.01 . . ~
0.01 0.1 0.001 0.01 01




@NS MODELI@

[ ] ]
@CROMOLECU@ < PARTICLES>
] 1

FORM

FORM STRUCTURE

STRUCTURE

FACTOR FACTOR FACTOR FACTOR
P(Q) S|(Q)
Random Phase Approximation Ornstein Zernike
dx(Q) _( N,

(—j(pA —Pg )2 VAZP(Q) S| (Q)

dQ V
structure
factor

| 1]

Cross number contrast particle
section density factor volume




5. SANS RESEARCH TOPICS

A - Polymer Solution
B — Pressure Effects
C — Crystalline Lamellae

D — Protein Complex



A - Polymer Solution
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B — Pressure Effects

Pressurizing Fluid
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Transition Temperatures (°C)
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C — Crystalline Lamellae
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Crystalline Lamellae
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Lamellar Stack Model

Lamellar stacks volume fraction ¢g = 0.36
Lamellae radius R = 10,757 A

Thickness of the amorphous region L, = 3 A
Lamellar thickness Lg = 50 A

SLD of the amorphous region p, = 4.15*106 A2
SLD of the crystalline region pg = 7.67*107 A-2
SLD of the d-ethanol region rg = 6.07*106 A-2
Number of lamellae per stack N, = 6.86
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D — Protein Complex
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6. GALLERY OF SANS DATA IMAGES



Sheared Multilayer Vesicles
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The Butterfly Pattern
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Packed Spheres
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Kangaroo Tail Tendon
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Twinned Crystal
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Peptides Oriented
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7. SANS USER STATISTICS

SANS PROPOSALS

Year 1999 Year 2003 Year 2007
B Polymers
B Complex Fluids
Bl Biology
B Materials Science
SANS PUBLICATIONS B aerais

Year 2001 Year 2003 Year 2007



FINAL WORDS

THE SANS PROGRAM AT NIST
200 experiments per year
15 theses per year
70 publications per year

OTHER CHARACTERIZATION METHODS
Small-Angle X-Ray Scattering
Electron Microscopy
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PROBING NANOSCALE STRUCTURES —THE SANS TOOLBOX

http://www.ncnr.nist.gov/stafffhammouda/the  SANS toolbox.pdf




