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Outline

¶Applications ïis SANS for you? 

¶Comparison with microscopy and diffraction

¶Basic concepts of the technique

¶At the beamline ïSANS jargon

¶Some words on data analysis/interpretation
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SAS of x -rays, neutrons, laser light 

¶SAXS & SANS: structural information 1nm-
1mm

¶X-rays
-Rotating anode / sealed tube: ~ 400 k$

-Synchrotron: high flux, very small beams

¶Neutrons
- Isotope contrast, high penetration, magnetic 

contrast

¶Laser Light scattering
-Bench top technique, static and dynamic 

¶Applications in é 
- Important for polymers, soft materials, (biology)

-Particulate and non-particulate

-Pretty much anything 1nm-1mm éreally 

anything? 



SAS applications A to Z

Alzheimerôs disease, aerogel, alloys

Bio-macromolecular assemblies, 
bone

Colloids, complex fluids, catalysts

Detergents, dairy (casein micelles) 

Earth science, emulsions

Fluid adsorption in nanopores, fuel 
cells, food science (chocolate) 
FRIENDLY users! 

Gelation, green solvents

High pressure, high temperatureé, 
hydrogen storage, helium bubble 
growth in fusion reactors

Implants (UHDPE)

Jelly 

Kinetics (e.g. of polymerization or 
protein folding), keratin

Liquid crystals 

Magnetic flux lines, materials 
science

Nano-anything

Orientational order

Polymers, phase behavior, porosity

Quantum dots (GISAXS)

Rubber, ribosome

Soft matter, surfactants

Time-resolved, thermodynamics

Uranium separation

Vesicles, virus 

Wine science 

Xylose isomerase

Yttrium-stabilized zirconia (YSZ)

Zeolites

But what 

about SEM, 

TEM, AFM 

é?
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Neutron Scattering and Microscopy

¶Common features

-Size range 1nm-1mm

-Contrast labeling options (stains / isotope labels)

¶SANS practical aspects

-No special sample preparation such as cryo-microtome 

-Sample environments control (p, T, H)

-Non-destructive

- In-situ, time-resolved

¶Fundamental difference

-ñReal spaceò image with certain resolution

-Scattering pattern, averaged over volume

¶Complimentarity



Alzheimerõs Disease ðb-Amyloid

¶ Among leading causes of death

¶ Miss-folded peptides form hierarchical ordered fibril 

structures & plaques

¶ Structure established using synthetic model peptides and 

complimentary methods NMR, SANS, EM

¶ NMR

-b-fold

¶ SANS 

- Fiber shape

- Diameter

- 6 sheet stack

¶ EM 

- Overall 

morphology

- Twist

T.S. Burkoth et al. J. Am. Chem. Soc. 2000, 122, 7883-7889
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