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74 Chaptér4 Crystal Lattices

Wigner-Seitz cell, when translated. through all lattice vectors; will just fill space
without overlapping; i.e., the Wigner-Seitz cell is a primitive cell.

Since there is nothing in the definition of the Wigner-Seitz cell that refers to any
particular choice of primitive vectors; the Wigner-Seitz cell will be.as symmetrical
as the Bravais lattice.!? _

The Wigner-Seitz unit cell is illustrated for a two-dimensional Bravais lattice in
Figure 4.14 and [or the three-dimensional body-centered cubic and face-centered
cubic Bravais lattices in Figures 4.15 and 4.16.

Note that the Wigner-Seitz unit cell about a lattice point can be: constricted by
drawing lines connecting the point to all others'? in the lattice; bisecting each line

& Figure 4,14

The Wigner-Seitz cell for.a two-dimensional
Bravais lattice. The six sides of the cell bisect
the lines joining the central points to its six
nearest fieighboring points (shown as dashed
lites). In- two ‘dimensions’ the: Wigtier-Seitz
cell 1s always a hexagor unless the lattice is
rectangular (see Problem 4a).

L J

L

Figire 4.15
The Wigner-Seitz cell- for the body-centered cublc Bravais

lattice {a “truncated octahedron™). The strrounding cube is a
conventional body-centered cubic cell with a lattice point at
its-center and on each vertex. The hexagonal faces bisect the
lines joming: the central point to.the points on the: vertices
(drawn as solid lines). The square faces bisect the lines joining
the central point to the central points in each.of the six neigh-
boring cubic cells {not drawn). The hexagons are regular {see
Problem 4d).

anure 4.16
Wigner-Seitz cell for the face-centered cubic Bravais

lattice (a. “rhombic: dodecahedron”).- The surrounding
cube is not the conventional cubic cell of Figure 4,12,
“buit-one.in which lattice points are at the center of the
cube dnd at the center of the 12 edges. Each of the 12
‘(congruent) faces i§ perpendicular to 4:line joining: the
cenitral point to a point on-the center of an edge.

2. A precise definition of “‘as symmetrical as™ is given in Chapter 7. ‘
13 In practice only a fairly stoall nutnber of nearby poiits.actually yield planes that bound the cell.

.
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