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1.7 Assume the radius of an atom, which can be represented as a hard sphere, is » = 1.95 A.
The atom is placed in a (a) simple cubic, (b) fcc, (¢) bee, and (d) diamond lattice. As-
suming that nearest atoms are touching each other, what is the lattice constant of each
lattice?

a) simple cubic

For a simple cubic lattice, the lattice constant

a=r+r=2(1.95) = a=39A.

d=r+2r+r=4r=vJa’+a* =2a. Therefore, we get

a=4r/2=4(1.95)/2 — a=5.515A4A.

I For a bec lattice, the corner-to-corner diagonal is

d=r+2r+r=4r=+\Ja*+a*+a’ :\/ga.

Therefore, we get a=4r/3=4(1.95)/3 = a=4.503 A.

T For a diamond lattice, the corner-to-corner diagonal of the primitive

“z cellis a’zr+2r+r:4r:\/(a/2)2+(a/2)2+(a/2)2 =\/§(a/2).

Therefore, we get a =87 /3 =8(1.95)//3 = a=9.007 A.



