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Homework problems 10- – due 10/27/04

10. Construct the l = 0, 1, 2…. layers of the reciprocal lattice for a crystalline material which is P tetragonal with a = 4.42, c = 2.93 Å.  There are no extinctions (systematically missing reflections). Show only the portions of the layers for which all Miller indices are ≥ 0.  Also, show only those lattice points for which reflections can be observed with CrK radiation (2.2910 Å).

11. a) For a very thin specimen (reciprocal lattice “points” are rods), show below how the specimen must be oriented wrt the x-ray beam in order to observe a symmetrical and periodic pattern of more than 2 or 3 reflections in the small angle region.  Explain.

b) This material shows periodicity in only one direction in the plane of the specimen.  If the periodic spacing of the layers is 240 Å, show, using the Ewald construction, to scale (CuK radiation), where the reflections would occur on our infamous 20 mm x 20mm area detector located 100 cm from the specimen.

12. Below is a saxs pattern of a partially crystalline copolymer. The copolymer, called polystyrene-b-polyethylene oxide (PS-b-PEO), is made of polystyrene (PS), an amorphous polymer with a glass  transition temperature of 100° C, and polyethylene oxide (PEO), a crystalline polymer with an equilibrium melting temperature of 69° C. Because of their distinct chemical nature, PS and PEO strongly segregate from each other, so, after the PS matrix  glassifies, the crystallized PEO blocks are completely confined within the nanospaces of the copolymer. Attempt to construct a reasonable model of the organization of the copolymer from the scattering pattern.  Present a sketch of your model.
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