540 MILLER INDICES
.. Miller introduced a set of three numbers to designate a plane in a crystal
This set of three numbers are known as Miller indices of the concerned plane.

Miller indices is defined as the reciprocal of the intercepts made by the plane

on the crystallographic axes which are reduced to smallest numbers.

~ Explanation
The orientation of planes or faces in a crystal may be described in terms of
. their intercepts on the three axes.

For example, the plane ABC of Fig.(5.11) has intercepts of 2 axial units on X-
axis, 1 axial units on Y-axis and 1 axial units on 7.-axis.

In other words, the numerical parameters of the faces are 2,1 and 1. Hence

~ its orientationis (2 1 1)

Y

Z
Fig. 5.11 Different planes cutting crystallographic axes

Miller suggested that it is more useful to describe the orientation of a plane

by the reciprocal of its numerical parameters rather than by its linear parameters.
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Procedure for ﬁ"gzj Ti:,dices for a given plane, the following steps are to pg |
To find the e i s | |

pts made ‘by the plane along X, Y and Z axes are noted.

followed.
ted separately.

i.  The interce

ji. The co-efficients of the intercepts are no

iii. Inverse is to be _taken. ‘ | |

iv. The fractions are multiplied by LCM so that all the fractions become
iﬁtegers. : TR, R '

v. Write the integers within the parentheses.

Points to remember . :
‘While finding the Miller indices of a plane, following points should be kept in

mind. R

i.  The Miller indices should be enclosed only in this bracket (i.e.,) ( )

u There should not be any comma’s in between the numbers.

1i. If the Miller indices is say (2 6 3) means it should be read as two six

' three, and not as two hundred and sixty three

1v. Thedirection of Plane can be represented b losi iller indi
i y enclosing the Miller indices

quare bracket eg, [2 g 3]
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5.11 ‘d' SPACING (I - -
‘d’ spacing (or) interplanar distance

successive planes. ” X 5
Consider a cubic crystal with ‘a’ as lengt

of the cube edge and a plane ABC as show 1n

NTERPLANAR DISTANCE) IN CUBIC LATTICE

the distance between any

Fig.(5.13). Let this plane belong to a family of

planes whose Miller indices are (h k ). The
perpendicular OP from the origin of the _cube to é
the plane ABC represents the interplanar
spacing (d) of this family of pl_ane'. Vet A

The plane ABC makes OA, OB and OC as

V
intercepts on the reference axes OX, OY and 0Z C\ a

respectively. a, B and y are the angles bétWeen
reference axes OX, 0Y, OZ and OP respectively.

We know that Miller indices of ‘a plane are the smallest integers of the

reciprocals of its intercepts, Therefore the intercepts

may also be expressed ag reciprocals of Miller indices. |
B

(i) OA:0B:oc = L .1 .1

h k l

SihEa e

h  k l
OA-':E.;OB._.E . a g

h kandOC =_-l-

Fig. 5.13
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Crystal Physics

OP d dh

We have, Cosa = OA ——E-~a
h

OoP d dk

Cosp = OB "2 " a
-k

Oop _d _d

Cosy = OC a a
l

We know that, the law of direction cosines is
Cos?a +cos?B+cos?y = 1
Substituting the values, we have,

OECECEE

d2
== (h2+k2+12)= 1
a

d?2 = 2a2 2
(h?+k +l)

a

di s Vh? + k2 + 2

This is the relation between interplanar spacing ‘d’, cube edge ‘a’ and Miller

indices (h k ! ). Extending the planes to cut at 2a, 3a, ..... SO on
2a

We have A = acr
da

d3 = Jhriker
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