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Abstract

A new formula for determining the incident angle for which the light will be totally reflected from the prism is obtained here.
That is, it can be estimated for what conditions we will get total reflection from any isosceles prism. There are some limitations in
diversion angle of the prism in this formula, but more or less this formula is applicable for all type of isosceles prisms.
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INTRODUCTION

When light is incident upon a medium of lesser index of
refraction the ray is bent away from the normal, so the exit
angle is greater than the incident angle. Such reflection is
commonly called “internal reflection”. The exit angle will then
approach 90° for some critical incident angle 8. and for
incident angles greater than the critical angle there will be total
internal reflection, (Francis Jenkins and Harvey et al., 1981)
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In prism two surfaces are inclined at an angle a.

Its refraction at the second surface as well as first surface
follows Snell’s law (Francis Jenkins and Harvey, 1981), so
mathematically it can be expressed as:-
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The angle of deviation in first surface =01 — 62 and the angle
of deviation in second surface= (84 — 63). Now let divide the
one surface of the prism in two halves from middle. Consider
the upper half as positive and lower half as negative portion.
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Now let consider the ray of light falls on the “Positive” side of
the prism in one surface. And let consider that the light falls on
the base of the prism at an angle greater than critical angle. So
“Total reflection” will take place from the base of the prism.
And it will be diverted toward the second surface of the prism.
So, by this way total reflection of light in any isosceles prism
can be obtained.

Theory

®

Now, ZABC AND 2ACB are same. A ray of light falls on Q
in the considered positive side of the prism. Let, the incident
angle is i;and refractive angle isry. The two surfaces are
inclined at an angle A.

sini;

sinry K
sin iy

»osinry =

Now, D= (r;+1,)
i1 =i

AQOR = ASOR
~ QR =RS

Now, RS || AB and QR cuts these two

~ £QRS = LRQB

~ 21, =90°—n;

& 21y + 1 =90°

~2(D—n)+r =90°

22D —90°=r

~ sinry; = sin(2D —90°)
sini; |

. P sin(2D —90°)

~ sini; = psin(2D —90°)

o iy = sin™[usin(2D — 90°)]

=sin"1[usin(180°— A4 — 90°)]

=sin™1[u cos A]

This formula is only valid for 90° < 4 < 48.2°
[For u = 1.5]

CHART (For p = 1.5)

Graphical Representation
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Table 1. Diversion Angle vs. Incident Angle
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Thus by this formula the incident angles for which the ray of
light will get totally reflected from the prism can be measured
easily with some limitation. This formula will be helpful for
any isosceles prism. This formula may be involved in future
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