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The Basic Scattering Equation 

For an ensemble of identical, randomly oriented particles, the intensity of coherently, 

elastically scattered radiation is dependant only upon the magnitude of q, and can be 

expressed as: 

 

 

N =  molecules/unit volume 

V = molecular volume 

                                                   = contrast, the scattering density difference                         

                                                        between the scattering particle and solvent 

P(q) = form factor  particle shape  

S(q) = structure factor  inter-particle correlation distances 
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http://gr5.org/index_of_refraction/ 

http://gr5.org/index_of_refraction/


Analysis 

 Data Collection 

 Good plan, good sample preparation, best use of beamtime 

 Strategy  

 Data Reduction 

 Instrumental parameters 

 At facility 

 Data Analysis 

 Basic information 

 Software 
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Data Analysis 

 Scattering Length Density (SLD) 
 NIST Calculator  (https://www.ncnr.nist.gov/resources/activation/) 

 ISIS Biomolecular SLD calculator  (http://psldc.isis.rl.ac.uk/Psldc/) 

 Reading 
 NIST SANS tutorials  

 SANS toolbox 

 Analysis software 
 IGOR macros 

 SasView 

 ATSAS 

 SASfit 
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Typical Intensity Plot for SAS 

Porod Exponent 
D 

4 Particles with smooth surfaces 

3 Very rough surfaces, also "collapsed" 
polymer chains (in a bad solvent) 

5/3 "Fully swollen" chains (in a good 
solvent) 

2 Gaussian polymer chains or two-
dimensional structure (such as lamellae 
or platelets) 

1 Stiff rod (or thin cylinder) 

< 3 "Mass fractals" 

3  D  4 "Surface fractals" 



SAS Analysis 
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Data Fitting 

SasView 
 Download software from https://www.sasview.org/ 

 

 “SasView is a Small Angle Scattering Analysis Software Package, originally 
developed as part of the NSF DANSE project under the name SansView, 
now managed by an international collaboration of facilities. Feedback and 
contributions are welcome and encouraged”. 
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https://www.sasview.org/
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“Homework” 

 Send me your answers as private chat (in zoom).  

 Calculate neutron SLD and neutron transmission for the 
followings, (You need physical densities (google?). Samples 
are 1mm thick. Neutron λ=5Å) 

 D2O 

 C12H25NaSO4 (Extra points for the name, and use) 

 C16H34 and C16D34  

 SiO2 
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Questions? 


