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Outline

1. General Features of Scattering from Dilute, Uniform Particles

- Oriented Particles

- Randomly Oriented Particles

2. Monosized, Uniform Particles

- Guinier approximation

- Molecular weight determination

- Form factors for various particle shapes

- Effect of polydispersity on Rg

- Determination of particle shape: P(r)

3. Compound Particles

- contrast matching

4. Non-Uniform, Monosized, Particles

- contrast variation methods



SANS from Dilute (i.e. Independent) Particles

"Dilute" means:

� no correlation between positions or orientations of particles

"Particle" means:

� any discrete submicron scale material inhomogeniety

Simple (uniform) Particles
- macromolecules, e.g., proteins, polymer chains
- single phase precipitates in metal alloys
- voids, pores, microcracks, etc.
- simple colloids, e.g., latex

Compound (non-uniform) Particles
- DNA/protein complexes, viruses, etc.
- block copolymers
- particles with labelled subunits

Consequences:

� No interparticle interference effects 

� Total scattered intensity is the sum of scattering from individual 
particles









































Summary

�Average Particle Size (Rg)

� Molecular Weight [I(0)]

� Surface Area (I ~ S/Q4)

� Volume Fraction (Invariant)

� Particle Shape [P(r)]

� Internal Structure (contrast variation)

� Size Distributions

Easy

More
Difficult


