Exanple21 Cdculate the maximum fraction of the volume in asmple cubic

Solution

crysta occupied by the atoms. Assume that the atoms are closdly
packed and that they can be treated as hard spheres. Thisfraction
isaso cdled the packing density.

The atomsin asmple cubic crystd arelocated at the corners of
the units cdll, a cube with Sde a. Adjacent atoms touch each other
so that the radius of each atom equals a/2. There are eight atoms
occupying the corners of the cube, but only one eighth of eachis
within the unit cell so that the number of atoms equas one per unit
cdl. The packing dengty isthen obtained from:

Zord Zp(B)3
Voume of aoms  _ 3P :3p 2 _P _5ro
Volume of the unit cdll 33 a’ 6

or aout haf the volume of the unit cdl is occupied by the atoms.
The packing density of four cubic crystdsislisted in the table
below.

Radius Atomg/ Packing density
unit cdl
Smple cubic a 1 P oo
2 6
Body centered cubic 2
@ @ =68%
4 8
Face centered cubic 4
V/2a & =T74%
4 6
Diamond 8




