
Unit V: Wave Optics

Electromagnetic nature of light



Definition and properties of wave front 

A wavefront is the locus of the particles of the

medium which at any instant are vibrating in the

same phase

Huygens Principle 
Wavefront Types

The path followed by the particles emanating from a

source determines the different types of wavefront.

Wavefront are of three types.

1. Spherical Wavefront: When the point source is an

isotropic medium, sending out waves in three

dimensions, the wavefronts are spheres centred on the

source, as shown in the figure. Such a wavefront is called

a spherical wavefront.

Examples of Spherical Wavefronts

 Electromagnetic waves in a vacuum form a spherical 

wavefront.

 The concentric circles’ formation when the stone is 

dropped in a water

 An army man patrolling the opposition on the radar 

through the camera positions the invader with the 

spherical wavefront symbol.

2. Cylindrical Wavefront: When the light source is

linear, we obtain a cylindrical wavefront. In a

cylindrical wavefront, all the points equidistant from

the linear source lie on the surface of a cylinder, as

shown in the figure.

The cylindrical wavefront appears like a cylinder.

However, if we draw the wavefront from one plane, we

obtain a concentric circle like a spherical wavefront.

Example of Cylindrical Wavefront

 When rays of light coming out of a lens fall on

another lens, they converge at a given point. As they

bend and converge at a point, it takes the form of a

cylinder.

3. Plane Wavefront: The wavefront will appear as a

plane when viewed from a considerable distance from a

source of any kind. Such a wavefront is called a plane

wavefront.

Moreover, the plane wavefront is obtained when the 

small part of the spherical or cylindrical wavefront 

originates from a distant source, like infinity.

Plane Wavefront Example

 Plane wavefronts are generated from a very distant 

source. A common example of the plane wavefront 

is the rays coming out of the sun.

Spherical Cylindrical Plane

Properties of Wavefront

 Wave front is defined as locus of all points having

same phase at a given instant of time.

 The shape of wavefront depends on the shape of the

source of disturbance.

 A wavefront is always normal to the light rays.

 A wavefront does not propagate in the backward

direction.

According to Huygens’ principle

Each point of a wavefront is a source of secondary

disturbance and the wavelets emanating from these

points spread out in all directions with the speed of the

wave. The envelope of these wavelets gives the shape

of the new wavefront.

Or in simple language a

Fig. 12.1: Different types of wavefront.



Temporal and Spatial Coherence 

Temporal Coherence 



Spatial Coherence 





References:

1. Optics, Ajoy Ghatak, 2017, Tata McGraw Hill


