Phy 491
HW#5-Solutions
October 7-14, 2011

5.1

(i) BRAVAIS a, =a(1,0,0)ad, = a(%,%,OJ; a, =a(0,0,1)

(i1)) NON-BRAVALIS, 3 Atom basis
The primitive lattice vectors are: d, = a(l,0,0); d, = a(O,l,O)' a, = (0,0,1)
The basis vectors are: 7, = a(0,0,0); hL=a 1 ,0,— ! =a| 0, 1 l
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(iii)) NON-BRAVALIS, 4 Atom basis

The primitive lattice vectors are: d, = a(1,0,0); a, = a(0,1,0); a, = a(0,0,1)

The basis vectors are: 7, = a(0,0,0); = a(é,0,0J; i = a(O,%,OJ; T, = a(0,0,%)

5.2

(a) CsClI: Simple Cubic,

n = # of atoms/unit cell volume = —
a

(b) NaCl: Face Centered Cubic (FCC), 7,, = a(0,0,0); 7., = a[%,o,oj
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(c) CaF,: Face Centered Cubic (FCC), 7., = a(0,0,0); 7., = (Z’Z’Zj’ Py :“[Z’Z’ZJ
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(d) BaTiOs; Simple Cubic,
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j‘ o1~ G(E,E,OJ; o = G(O,E,EJ; Tos = G[E,O,EJ
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Py = a(0.0.0) 7, = [55
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In the reciprocal space the two primitive vectors are l;l and l;z which generate

. . 4
A 2d hexagonal lattice (net) with the sides of the triangle [ = %
a

The area of the 1* BZ is the area of the primitive cell in the reciprocal lattice

NERY =

space. This is given by A,, = 73 = 2—\/3 The area of the primitive cell in the
a
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direct lattice space is A =a’——. Thus we find A,, =
2



