Exercises for Physics 560A

Problem Set 2; Due Friday, September 10

1) Marder 3.1
2) Marder 3.2

3) Interplanar separation. Consider a plane hkl in a crystal lattice. (a)
Prove that the reciprocal lattice vector G = hby + kby + (b3 is perpendicular
to this plane. (b) Prove that the distance between two adjacent parallel
planes of the lattice is d(hkl) = 27 /|G|. (c¢) Show for a simple cubic lattice
that d®> = a?/(h? + k% + [?).

4) Volume of Brilloin zone. Show that the volume of the first Brillouin
zone is (27)3/V,, where V, is the volume of a crystal primitive cell. Hint:
the volume of a Brillouin zone is equal to the volume of the primitive par-
allelepiped in Fourier space. Recall the vector identity (c x a) x (a x b) =
(c-axb)a.



