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POLARISATION OF LIGHT 

Polarisation: It is the phenomenon by which the vibrations in a transverse wave are confined to one particular 

direction only. 

Polarisation is a phenomenon exhibited only by transverse waves. As light can be polarized, the phenomenon 

confirms transverse nature of light. 

 

In ordinary light (unpolarised) travelling in + X-direction, the oscillations can be in any direction in YOZ plane. 

However, when light is passed through a polaroid; the oscillations are confined only along the pass axis of the 

polaroid. The light transmitted by ‘A’ is called polarised light. A polaroid allows only a part of light to pass through 

it. If I0 is the intensity of unpolarised light incident on a polaroid, it allows I0/2 intensity to pass through itself as it 

polarizes light. 

Test for polarisation : Observe the light through a polaroid crystal. If rotation of the crystal (e.g. A in the diagram) 

results in continued unchanged brightness of field of view, then the incident light is said to be unpolarised. 

Pass polarised light through another polaroid B. Rotate B and study the intensity of the transmitted light. If the 

rotation alters the intensity of the transmitted light and at some stage there is total darkness, then light incident 

on B is plane polarised. 

The crystal A is called polarizer as it changes unpolarised light to polarized light. 

Crystal B is called analyser as it tests the light for polarization. 

It is however important to note that the two crystals are identical and can be interchanged. 

Polarization by reflection: 

Consider unpolarized monochromatic light incident on the surface PQ of a transparent refracting medium with 

refracting index µ. 

The electric vector in incident light has two components, one in the plane of incidence (represented by arrows) 

and the other normal to the plane of incidence (represented by dots). The components normal to the plane are 

always parallel to the reflecting surface PQ and hence their condition does not depend on the valve of angle of 

incidence. 
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However the components in the plane of incident (arrows) make different angles with PQ so their condition for 

reflection and refraction change.  

For ∠i = ip (called polarizing angle), these components are totally transmitted and hence the reflected light 

contains only the components normal to the plane of incidence. Hence the reflected light is completely polarized 

for an angle ip called polarizing angle given by 

µ = tan ip. 

As µ depends and λ,  ip also depends on λ. 

 

POLARISATION BY SCATTERING: The sunlight gets polarized by scattering as discussed below. 

 Polarisation of Sunlight: Consider unpolarised sunlight incident along Z-direction. Suppose the light falls on a 

scattering particle at O. The incident light has vibrations perpendicular to Z-direction i.e., along X or Y-direction. 

It has no vibrations along Z-direction. When the scattered light is observed along X-direction; it can have vibrations 

only along Y-direction ( because  the incident light has no vibration along Z-direction) and is hence plane polarised. 

Similarly scattered light observed along Y-direction has vibrations along X-direction only and is hence polarised. 

 

 

Malu’s Law: It states that when a completely plane polarized light of intensity I is incident on an analyser, the 

intensity of light transitted by the analyser is given by I cos
2
θ where θ is angle between polariser      
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Sample Problems: 

Q. 1. What is the direction of polarisation of the electric vector in ground wave propagation? 

Ans. Vertical direction. This is because of the fact that the horizontal component of the electric field attenuates 

due to short circuits when in contact with the earth surface. 

Q. 2. (a) What is linearly polarized light?  

Ans. (a) Linear polarisation of light is the confinement of the vibrating electric field vector to a single plane. 

 

 

Q.3.  Unpolarised light is incident on a polaroid. How would the intensity of transmitted light change when the 

polaroid is rotated? 

Ans.When unpolarised light of intensity I0 is incident on a polariser; it allows plane polarized light of intensity I0/2 

to pass through it with vibrations confined along the pass axis of the polariser as shown. 

A rotation of the crystal rotates the pass axis without affecting the intensity of the transmitted light. 
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Q. 4. unpolarised light is incident on the boundary separating the two transparent media, explain, with the help 

of a suitable diagram, the conditions under which the reflected light gets polarised. 

Hence define Brewster’s angle and write its relationship in terms of the relative refractive index of the two 

media. 

Ans. Try. 

Q.5.  Two polaroids ‘A’ and ‘B’ are kept in crossed position. How should a third polaroid ‘C’ be placed between 

them so that the intensity of polarized light transmitted by polaroid B reduces to 1/8
th

 of the intensity of 

unpolarized light incident on A? 

Ans.(b) 

 

Let the polaroid C make an angle Q with the axis of ‘A’. As A and B are in crossed position; its angle between the 

axis of C and B with be 90–Q. 

We have                       
 

 
                            [ A polarizer allows only half the intensity of unpolarized light to pass]. 

 

 

Q. 5. How does an unpolarised light get polarised when passed through a polaroid? 

Two polaroids are set in crossed positions. A third polaroid is placed between the two making an angle θ with 

the pass axis of the first polaroid. Write the expression for the intensity of light transmitted from the second 

polaroid. In what orientation will the transmitted intensity be (i) minimum and (ii) maximum? 
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Ans. A polaroid has a pass axis along which the transverse oscillations of light can pass through. 

 

Polaroids 1 and 2 are crossed and the pass axis of 3 has an angle θ with the pass axis of 1. When an unpolarised 

light of intensity I passes through polaroid 1 the transmitted intensity is I/2. When it passes through polaroid 3 at 

an angle θ the intensity becomes (I/2) cos
2
 θ. 

 

It has (i) minimum value when θ = 0 and maximum value when θ = 45º. 


