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d=i+te—-Awhered=r+r,
When A4 and i are small

- 8=(u-1)4
In a position of minimum deviation, § =, i = ¢, and
VTR
+ 2
g i=(£76l and r=;
o The refractive index ofthe material of the prism is
_[(4+8,)]
sin 4 3n)
. sin (é)
2

This is known as prism formula

where 4 is the angle of prism and § is the angle of
minimum deviation.

DISPERSION OF LIGHT

e [t is the phenomenon of splitting of white light into its
constituent colours on passing through a prism. This is
because different colours have different wavelengths
(A, > X,). According to Cauchy’s formula

B C

pu=A+ ;:2— + I‘;
where 4, B, C are arbitrary constants. Therefore, p of
material of prism for different colours is different
(u,.> w,). As & = (u— 1) 4, therefore different colours tum
through diffierent angies on passing through the prism.

This is the cause of dispersion.

Angular dispersion
e The difference in deviation between any two colours is
known as angular dispersion.
Angular dispersion 6, - 8,= (1, — W, )4
where u and p, are therefractive index for violet and red
rays.
Mean deviation, 6 =§’——-42.—5—R.
angular dispersion (8; —85)
mean deviation ()
o=tv_"Hz
(n-1)

Dispersive power, ® =

|
|
|
|

Wy + B

+ ..
where p = - =mean refractive index

Dispersion without deviation

e Suppose we combine two prisms of refracting angles 4
and A4’, and dispersive powers ® and ®” respectively in
such a way that their refracting angles are reversed with
respect to each other.

e For no deviation, the condition is
§+&=0

_w-na
(W' -1)

Under this condition, net angular dispersion produced

by the combination

=(8, ~8;)+ (8, —8%) =(ry —ng) A+{n} —np) &

Deviation without dispersion

(M- A+@W-1)4'=00r A'=

The condition for no dispersion is

v —pdA
(™Y

Under this condition, net deviation produced by the

combination is

=3+ =(u-14d+n-1)4"

(o — ) A+ (py —pp) A =001 A'=

llustration 11

A ray of light is incident on one face of a prism at an
angle of 60°. The refractive index of the prism is 1.5 and
angle of prism is 60°. Find the angle of emergence and
the angle of deviation.

. smi  sin60° 3
Soln. : sin 7| = " = T1s T a5
ry = sin™ (0.577) = 35° r, = 4 — r, = 60° — 35° = 25°
sin e = | sin r, = 1.5 sin (25°) = 1.5 x 0.423
sin e = 0.634 = e = sin™* (0.634) = 39°
Now,i+e=4 + 0
=0d=i+e—-4=060°+39 —60°=39°

Hllustration 12

What is the required condition, if the light incident on
one face, does not emerge from the other face?

= 0.577

Soln.: For no emergence, r, > 6,
A-r >80,
sin (4 — r)) > sin O,

sin 4 cos r, — cos 4 sin ry > f==
n

. sin { 1
sin 4 [cos r;] — cos A4 [-—} > =
u

2r, —cos Asini>1

=> 1 sin 441 —sin



