Problem 8.18 For some types of glass, the index of refraction varies with
wavelength. A prism made of a material with

4 .
n=2171- 30 Ao (Agin um),
where)g is the wavelength in vacuum, was used to disperse white light as shown in
Fig. P8.18. The white light is incident at an angle of 5the wavelengtiiq of red
light is 0.7 um, and that of violet light is @ um. Determine the angular dispersion
in degrees.

Solution:
Figure P8.18: Prism of Problem 8.18.
For violet,
4 sin@ sin50
n=171-—x04=1.66 sSinB, = =
v 30" ’ 2= T, T 166
or

6, =27.48.
From the geometry of triangl&BC,

180° = 60° + (90° — 62) + (90° — 63),

or
63 =60°— 0, = 60— 2748 = 3252,
and
sinB; = nysinf; = 1.66sin3252° = 0.89,
or

6, = 63.18".



For red,

4
n=171- 2 x07=162

6, — sin [S'nw] _ 2822,

1.62
03 = 60° — 2822° = 3178,
0, = sin 1[1.62sin3178°] = 58.56°.

Hence, angular dispersion63.18° —5856° = 4.62°.




