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Name: 


For Credit: __Yes   __No

If you do not have the IGOR Pro software package installed on your PC, download the free demo version from http://www.wavemetrics.com/.  Choose Igor 7, support, demo. 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. Make sure to extract all files in a folder first then install. Open Macros, Show NCNR Analysis Macros. Scan through some of the models, read some Function Help files. 
QUESTIONS

1. Find the Guinier-Porod model in the SANS Toolbox. What chapter and section? Find the original paper (hint: published in 2010) that introduced this model in the published literature. Read and understand that paper.
2. Use the IGOR SmearedGuinierPorod model to fit the 0.5% P85/d-water data at 40 oC (SANS data set 1).  Click the “Use Cursors” check box. Set the upper cursor to 0.075 Å-1. At first, fix the dimension variable to s = 0 (globular object) and the Porod exponent to m = 4 to help the fit. Then, let them float. Include the fit results as well as the fitted curve; i.e., produce a “report” and “save it” then cut-and-paste your answers. Comment on the final dimension variable and Porod exponent results. What is the radius of gyration?
3. Find the form factor for a uniform sphere in the SANS Toolbox. What chapter and section? Write it down. 
4. Use the IGOR Sphere model 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. What is the result for the sphere radius? 
5. What is the relationship between the sphere radius R and its radius of gyration Rg? Compare the sphere radius obtained in Question 4 to the radius of gyration obtained in Question 2 above. 

6. What is the uncertainty in the SANS intensity (column 3) for the 0.5% P85/d-water data at 40 oC. Plot the intensity and its uncertainty (columns 2 and 3) vs Q on the same graph (log-log plot). 
7. What is meant by instrumental smearing? Inspect the SANS data file for the 0.5% P85/d-water data at 40 oC (SANS data set 1). Inspect column 4 representing the standard deviation of the instrumental resolution. Plot it as function of the scattering variable Q (log-log plot). Can you identify points corresponding to different instrument configurations? 

8. Use the IGOR SmearedSphere model to fit the 0.5% P85/d-water data at 40 oC (SANS data set 1).  Report the results as in item 2 before. Discuss the effect of instrumental smearing. 
9. Why is smearing more of an issue in SANS (neutron scattering) data compared to SAXS (x-ray scattering) data? What are the beam sizes and wavelength spreads characterizing these two techniques? 
10. What are the advantages and disadvantages of the SANS and SAXS techniques? 

