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                                                                                        Grade____________________/100

MAT SC 530

Final exam – 2005

The rules:

Allowed – all books, notes, computer, calculator, web info, conversations with Ryba

Not allowed – conversations with anyone else

Electronic submission OK

1a) (25)What is the most prominent instrumental problem in a conventional, well-aligned powder diffractometer?  Discuss, with drawings, what step(s) may be taken to suppress this problem (ignore multilayer optics).

1b)  What is the most significant experimental error in powder diffractometry?

1c)  What experimental checks on the operation of a conventional powder diffractometer are carried out in many diffraction laboratories?  Describe each briefly.

2. (25)An unknown structure was determined from high quality single crystal x-ray diffraction data and refined by least squares.  The atom positions and isotropic temperature factors were determined to high precision, but it was felt that the final residual R could be somewhat lower.  

In order to determine what step should be taken next, a difference Fourier map (Fo – Fc ) was prepared.  A number of the atoms showed contour configurations like that shown below.  The figure below is much larger than it would normally appear on the D map; the distance across the figure is only about 1 Å, and the atom position is at the center.  The dotted contours indicate negative differences in electron density, while the solid contours are for positive differences.  

What should be done next in the least squares refinement?  Explain by interpreting the contour configuration in the figure.

[image: image1.wmf]
3. (25)Measure the appropriate quantities on the diffractometer pattern below to get an estimate of the per cent crystallinity for this polymer.  Explain your procedure.  (I have a neat magical mechanical device in my office which you may wish to borrow for this problem.)  It may help to expand the size of the figure.

[image: image2.jpg]=]
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4.  (25)A tiny cubic crystal, with a = 5.4450 Å, is mounted in a four-circle diffractometer, and two reflections are observed at the following settings.  Write the orientation matrix; show, with drawings, how you obtained your result.  Time to get out your trusty cube model?




























