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All answers should be given in eV or Å and related units where appropriate, and SI unless otherwise specified. All numerical answers should be given to 3 significant figures.

Show your work.


1.  Assume Xe atoms are used in a diffraction experiment. We want to probe crystal structures with spacing of ~4.00 Å. Find the energy (in eV) and speed (SI units) of the appropriate Xe atoms. 10




















2.  Consider a cubic sample of 1.00 micron on a side. The crystal is SC with atom spacing of 3.00 Å. Find the number of unit cells in the sample. Find what fraction of those cells are on the outside layer. 10

















3. You want to probe a crystal with lattice spacing of 5.00 Å using diffraction. Assume your probe beam has a wavelength of 1.75 Å. Find all the angles that will yield a diffraction peak. 20
















4.  Given plane with Miller index (010) referenced to the SC lattice, what would be the Miller indices referenced to the FCC and BCC lattice? (Refer to the lattice vectors given in Figures 10 and 11.) 10









5.  For a SCC lattice, using vector algebra, find the angle between planes of the following pairs: 10
a.  (200) and (110)
b.  (110) and (111)      









6. Use vector algebra to find the volume of an FCC unit cell. 10




















7. Assume a simple cubic lattice with sides a. To each atom, let’s add a 2nd atom 1/3 of the way along the body diagonal (in comparison, the BCC lattice has another atom at ½ the body diagonal). Find the packing fraction of this crystal. 10

















8.  For the above crystal structure, assume the atom at the vertex is A and the atom along the body diagonal is B. Write down the lattice vectors and basis in vector notation. 10













9.  For the above crystal structure, assume the form factors are fA and fB.
Find the structure factor of this lattice. 10













10.  Find the condition for which the structure factor is a maximum. 10












11.  Evaluate the Madelung constant for a 2D square lattice considering nearest neighbors and next-nearest neighbors only. 10










12. Find the total energy in eV per ion pair of RbCl in the CsCl structure.30
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