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[n,n,n;] - a specific crystal direction

. . . a,
<n,n,n;>— a family of crystal directions

Reuprocal Lattice Vector:
= n'b +n, b +1, b




Example 2.1

Determine the basic reciprocal lattice vectors for orthorhombic and hexagonal
lattice.

Orthorhombic:
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Hexagonal:
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Miller Indices

h, k, | are three integers that determine the reciprocal lattice vector,
which is orthogonal to a specific crystal plane.

H ) = b, + kb, + 1o,

—h=h

(hkl) - a specific crystal plane
{hkl} — a family of crystal planes



To determine Miller indices (hkl) of a plane, take the
following steps:

1.Find the intercepts on the three axes in multiples or
fractions of the edge lengths along each axis.

2.Determine the reciprocals of these numbers.

3.Reduce the reciprocals to the three smallest
integers having the same ratio as the reciprocals.

4.Enclose these three integral numbers in
parentheses, e.g.,(hkl).



Example 2.2

Determine the Miller indices for the planes shown in the following unit cells:
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B—(230); A—(111) A —(220); B—(122) A —(211); B —(021)



Miller Indices for Hexagonal
(hkl) wes) (hkil), i = -(h+k)

Example 2.3

Determine the Miller indices for the planes shown in the following unit cells:
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Angle Between Two Planes

COS = —E-I:I}
H[H,
Example 2.4

Calculate the angle between hexagonal (100) plane and (010) plane :
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d - Spacing

(001) Plane referenced to
the origin at point O

Other equivalent
(001) planes

d — spacing is the shortest distance between to equivalent planes

1 1
dhkl — —

Hy| /(hb, + Kb, +Ib,) - (hb, + kb, + Ib,)




Example 2.5

Develop the expression for d —spacing of hexagonal crystal.

dHeX . 1 . 1 .
" |Hu|  /(nb, +kb, +1b,)- (hb, + kb, + Ib,)
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