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1-Important Properties of Light

• Following are the important properties of light –

• Light travels in a straight line.

• The speed of light is faster than sound. Light travels at a speed of 3 x 
108 m/s.

• Reflection of light

• Refraction of light

• Diffraction of light

• Interference of light

• Polarization of light



1-Important Properties of Light



Reflection is the change in direction of a wavefront at an interface between two different 

media so that the wavefront returns into the medium from which it originated.

Reflection

Types of Reflection of Light

Different types of reflection of light are briefly discussed 

below:

•Regular reflection is also known as specular reflection

•Diffused reflection

•Multiple reflection

Applications on the total reflection of light

1.Optical fibers( fiberoptics ) .It discusses applications of total

internal reflection using optical fibres, like medical uses and

communication. Endoscopes use optical fibres to produce an image of

inside the body. A doctor can insert a bundle of optical fibres into the

body.



Diffraction
Another property of a wave is diffraction. Diffraction is a bending that occurs as a wave 

travels past a corner. Unlike refraction, diffraction occurs in the same medium. For example, 

light in air will bend outwards around a corner but still in the same air. An opening as seen in 

the animation has two sides and bending would occur at both corners.



A diffraction grating ruled on a reflecting surface 

that reflects light and forms spectra. One of the 

most widely used gratings, featuring a surface 

that is usually coated with a layer of aluminum, 

silver, gold or other metals, or a multilayer 

dielectric high-reflective coating, for reflection.

Diffraction
1-Reflection diffraction  grating       2- Transmission diffraction grating



Interference
The phenomenon of non-uniform distribution of 

energy in the medium due to superposition of two 

light waves of same wavelength and nearly same 

amplitude is called interference of light.

Conditions for interference: The following conditions are needed to be fulfilled for 
interference

✓The two sources of light should be coherent sources.

✓The two sources should be very close to each other.

✓The amplitude of the two waves should be equal or nearly equal



Characteristics of Interference
✓ Interference is produced by light waves from two coherent sources superposed at a point in a 

medium

✓Normally the widths of the interference fringes are equal. Sometimes, they are unequal as well.

✓Distances between the bright and dark band are equal.

✓No light is found in interference fringes. They are always dark

✓ The intensity of all the bright fringes is equal.

What are coherent sources of light? 
Coherent sources are sources which emits waves of the same frequency and posses a 

constant phase difference (i:e phase difference remains constant with time).

Conditions:

(i) The sources should be monochromatic and originating from common single source.

(ii) The amplitudes of the waves should be equal.



Coherent Light

Light which consists of only one single frequency or very close to one

Examples: Light emitted by lasers and LEDs

Incoherent Light

Light which consists of many frequencies and wavelengths is known as incoherent light.

Example: Light emitted by Bulb

Difference between Coherent light and Incoherent light.



Difference between Coherent light and Incoherent light.



A light wave that is vibrating in more than one plane is referred to as unpolarized light. Light 

emitted by the sun, by a lamp in the classroom, or by a candle flame is unpolarized light.

It is possible to transform unpolarized light into polarized light. Polarized light waves are light 

waves in which the vibrations occur in a single plane. The process of transforming unpolarized 

light into polarized light is known as polarization. There are a variety of methods of polarizing 

light. The four methods discussed on this page are:

•Polarization by Transmission

•Polarization by Reflection

•Polarization by Refraction

•Polarization by Scattering

Polarization



Fresnel Biprism. Augustin-Jean Fresnel was a French physicist who 

contributed significantly to the establishment of the wave theory of light and 

optics. He gave a simple arrangement for the production of interference 

pattern.

1-Uses of fresnel's biprism(Objective):?

To determine wavelenghts and interference fringes

Experiment No. (6)

Fresnel's Biprism

https://math.answers.com/Q/Uses_of_fresnel%27s_biprism
https://math.answers.com/Q/Uses_of_fresnel%27s_biprism


Experiment No. (6)

Fresnel's Biprism

2-Apparatus : Sodium lamp or any monochromatic source, optical bench, adjustable

narrow slit(s), Biprism, convex lens of short focal length, eye-piece or vernier reading

microscope.



3-Biprism 

It consists of two thin acute angled prisms joined at the bases. It is constructed as a single

prism of obtuse angle of 179º. The acute angle  on both side is about 30´. A portion of the

incident light is refracted downward and a portion upward.

 

179º

Experiment No. (6)

Fresnel's Biprism

Q1)Why do you use biprism in fresnel biprism experiment?

To make two coherent source for interference .Biprism make two sources

http://scienceworld.wolfram.com/physics/Prism.html
https://math.answers.com/Q/Why_do_you_use_biprism_in_fresnel_biprism_experiment
https://math.answers.com/Q/Why_do_you_use_biprism_in_fresnel_biprism_experiment


The interference is observed by the division of wave front. Monochromatic light through a 

narrow slit S falls on biprism , which divides it into two components. One of these component is 

refracted from upper portion of biprism and appears to come from S1 where the other one 

refracted through lower portion and appears to come from S2. Thus S1 and S2 act as two virtual 

coherent sources formed from the original source. Light waves arising from S1and S2 interfere in 

the shaded region and interference fringes are formed which can be observed on the screen .

For measuring the distance between the sources we will use the lens magnification 

concept



4-Formula Used

λ= Wd/ D

where W= fringe width i.e., the distance between two successive maxima or minima of 

the fringes, d = distance between the two virtual sources (=S1S2), D = distance between 

the slit and screen or eye-piece where the fringes are observed and measured.

Measurement of d 

Without changing the position of the slit, biprism and the eye-piece; a convex lens is 

mounted on the optical bench between the latter two. The distances d1 and d2 between 

the well-defined images of the two virtual slits S1 and S2 are measured with the 

micrometer screw for the two positions of the lens as shown in figure above . Then the 

distance between S1 and S2 is given by d = √(d1d2) If the convex lens is not well chosen, 

the distance d2 between the images of the slit in the second case (giving diminished 

images) becomes very small and the measurement become too erratic

Experiment No. (6)

Fresnel's Biprism



Q2) In a biprism experiment, by using light of wavelength 5000oA.5 mm width fringes are 

obtained on a screen 1.0 m away from the coherent source. The separation between the 

two coherent source is

The correct option is D 0.1 mm

The fringe width is given as:

d=1×5×10−75×10−3

=10−4m=0.1 mm

A

1.0 mm

B

0.1 mm

C

0.05 mm

D

0.01 mm

Q3) In a Fresnel's biprism experiment, the two coherent sources are obtained by:

two slits      reflection Internal reflection       Refraction

λ= Wd/ D


