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33-3 Radiation Pressure

When a surface intercepts electromagnetic radiation, a force and a pressure 

are exerted on the surface.

If the radiation is totally absorbed by the surface, the force is

in which I is the intensity of the radiation and A is the area of the surface 

perpendicular to the path of the radiation.

If the radiation is totally reflected back along its original path, the force is

The radiation pressure pr is the force per unit area:

and
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33-4 Polarization

Electromagnetic waves are polarized if their electric field vectors are all in a single 

plane, called the plane of oscillation. Light waves from common sources are not 

polarized; that is, they are unpolarized, or polarized randomly.

If the original light is initially unpolarized, the transmitted intensity I is half the original 

intensity I0:

If the original light is initially polarized, the transmitted intensity depends on the angle u 

between the polarization direction of the original light and the polarizing direction of the 

sheet:













33-5 Reflection and Refraction

(a) A photograph showing an 

incident beam of light reflected 

and refracted by a horizontal 

water surface.

(b) A ray representation of (a). The 

angles of incidence (θ1), 

reflection (θ’1), and refraction (θ2) 

are marked.

Law of reflection: A reflected ray lies in the plane of incidence and has 

an angle of reflection equal to the angle of incidence (both relative to the 

normal). In Fig. (b), this means that

When a light ray encounters a boundary between two transparent 

media, a reflected ray and a refracted ray generally appear as shown in 

figure above.



33-5 Reflection and Refraction

(a) A photograph showing an 

incident beam of light reflected 

and refracted by a horizontal 

water surface.

(b) A ray representation of (a). The 

angles of incidence (θ1), 

reflection (θ’1), and refraction (θ2) 

are marked.

Law of refraction: A refracted ray lies in the plane of incidence and has an 

angle of refraction θ2 that is related to the angle of incidence θ1 by

Here each of the symbols n1 and n2 is a dimensionless constant, called the 

index of refraction, that is associated with a medium involved in the 

refraction.





33-5 Reflection and Refraction

1. If n2 is equal to n1, then θ2 is equal to θ1 and refraction does not bend the 

light beam, which continues in the undeflected direction, as in Fig. (a).

2. If n2 is greater than n1, then θ2 is less than θ1 . In this case, refraction 

bends the light beam away from the undeflected direction and toward the 

normal, as in Fig. (b).

3. If n2 is less than n1, then θ2 is greater than θ1 . In this case, refraction 

bends the light beam away from the undeflected direction and away from 

the normal, as in Fig. (c).


