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Name: 
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If you do not have the IGOR Pro software package installed on your PC, download the free demo version from http://www.wavemetrics.com/. Download and install the SANS and USANS Data Analysis macros from the following NCNR webpage http://www.ncnr.nist.gov/programs/sans/data/red_anal.html. Open Macros, Show NCNR Analysis Macros. Scan through some of the models, read some Function Help files. 
QUESTIONS

1. Find the formalism for the core-shell sphere model in the SANS Toolbox. What chapter and section? Understand the various terms in this model. Name the three regions. 
2. Use the IGOR CoreShell model (SmearedCoreShellSphere function) to fit the 0.5 % P85/d-water data at 40 oC (SANS data set 1). Fix the scattering length density for the solvent (D2O) to 6.4*10-6 Å-2 in this as well as in subsequent fits. Include the fit results as well as the fitted curve in this as well as all subsequent cases.
3. What is sample polydispersity? What is a monodisperse sample?
4. Use the IGOR PolyCoreShellRatio model to fit the 0.5 % P85/d-water data at 40 oC (SANS data set 1).  Discuss the effect of polydispersity. 
5. Define the structure factor. When are structure factor effects important? 

6. What is the Ornstein-Zernike equation? What is the Percus-Yevick closure for that equation? What inter-particle interaction potential does it assume?

7. Use the IGOR PolyCoreShellRatio_Sq model to fit the 0.5 % P85/d-water data at 40 oC (SANS data set 1).  Use the hard sphere (SmearedPolyCSRatio_HS) structure factor. Discuss contribution of the structure factor for this dilute sample. 
8. Write down the scattering cross section for a concentrated solution of hard spheres. It is given in what units? Define the various terms. 

9. Use the IGOR PolyCoreShellRatio_Sq model to fit the 10 % P85/d-water data at 40 oC (SANS data set 2).  Use the hard sphere (SmearedPolyCSRatio_HS) structure factor. Discuss contribution of the structure factor for this dilute sample. 

10. What method is used to rescale SANS data to an absolute cross section (units of cm-1)? 
