PHYS 321
Chap-4 Homework-1
Name:_________________________________
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4.1  Calculate the fraction of atom sites that are vacant for lead at its melting temperature of 327°C (600 K).  Assume an energy for vacancy formation of 0.55 eV/atom.

4.3  Calculate the activation energy for vacancy formation in aluminum, given that the equilibrium number of vacancies at 500(C (773 K) is 7.57 ( 1023 m-3.  The atomic weight and density (at 500(C) for aluminum are, respectively, 26.98 g/mol and 2.62 g/cm3.

4.5  For both FCC and BCC crystal structures, there are two different types of interstitial sites. In each case, one site is larger than the other, and is normally occupied by impurity atoms. For FCC, this larger one is located at the center of each edge of the unit cell; it is termed an octahedral interstitial site. On the other hand, with BCC the larger site type is found at 0 
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  positions—that is, lying on {100} faces, and situated midway between two unit cell edges on this face and one-quarter of the distance between the other two unit cell edges; it is termed a tetrahedral interstitial site. For both FCC and BCC crystal structures, compute the radius r of an impurity atom that will just fit into one of these sites in terms of the atomic radius R of the host atom.
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