
1) (40 points)
Consider the 2-dimensional crystal shown here, with A, B, and C atoms situated as
shown (A !=B !=C).
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a) Which of the following constitute a correct set of primitive lattice vectors?
(i) a1 = ux̂, a2 = vŷ.
(ii) a1 = 2ux̂, a2 = vŷ.
(iii) a1 = ux̂, a2 = 2vŷ.
(iv) a1 = ux̂, a2 = ux̂ + vŷ.

b) How many atoms of each kind are there per primitive cell?
c) Find the primitive reciprocal lattice vectors, and sketch the Brillouin zone, show-

ing the primitive reciprocal lattice vectors on your sketch.
d) Note that My would naively seem to be a symmetry operation when viewed from

atom B, but not when viewed from atom A. So, is My a member of the point
group, or not? Add a sentence or two of explanation, using the terminology of
“symmorphic/non-symmorphic.”

e) List all the symmetry operations of the point group for this crystal.
f) List a few space-group operations, specifying your choice of origin.
g) Sketch the irreducible Brillouin zone for this crystal, and explain whether consid-

erations of time-reversal symmetry made a difference to your answer.
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