
 
SPECTRUM 

 
 

Dispersion 

 

The phenomenon due to which a polychromatic light, like sunlight, 

splits into its component colours, when passed through a transparent 

medium like a glass prism, is called dispersion of light. Rainbow is 

the natural phenomenon in which dispersion takes place. The cause of 

dispersion is that sunlight consists of seven constituents (colours 

namely violet, indigo, blue, green, yellow, orange and red, popularly 

referred to as VIBGYOR) that have different refractive index with 

respect to a medium. The dispersion of white light occurs because 

colours of white light travel at different speeds through the glass 

prism. The wavelength of each colour is different and this causes the 

difference in velocity of the corresponding light when passing from 

one medium to another. 

 

 
 

 

This phenomenon can be observed in a lab environment using a 



triangular glass prism. A prism is a solid structure having three 

rectangular and two triangular surfaces. Any two rectangular faces are 

the refracting surfaces and the third one is the base. The angle 

between the refracting surfaces is the angle of the prism or refracting 

angle. The edge formed by the two refracting surfaces is the refracting 

edge. When a light ray enters one refracting surface of the prism, it 

bends towards the normal and when it emerges out of the other 

refracting surface it bends away from the normal. The angle between 

the incident ray and the emergent ray is the angle of deviation. 

 

The band of colours obtained on the screen, when polychromatic light 

splits into component colours is called a spectrum.  

 

 
 

 

Rainbow Formation 
 

The formation of a rainbow involves a series of physical phenomena 

- reflection, refraction, dispersion and total internal reflection.  The 

occurrence of each of these is due to the interaction of light with air 

and water and the boundaries between them.   As light enters the 

raindrop, it is refracted (the path of the light is bent to a different 

angle), and some of the light is reflected by the internal, curved, 

mirror-like surface of the raindrop, and finally is refracted back out 

the raindrop toward the observer. Conditions necessary to observe a 

rainbow: (1) The Sun should be behind us. (2) It should have rained 



and the Sun should be present. 

 

 
 

 

Scattering of Light 

 

Scattering of light means to throw light in various random directions. 

Light is scattered when it falls on various types of suspended particles 

in its path. Depending on the size of particles, the scattering can be of 

white sunlight or of the component colours of sunlight. The sky 

appears blue during a clear cloudless day because the molecules in the 

air scatter blue light from the sun more than they scatter red light. 

During sunrise and sun set the sky appears red and orange because the 

blue light has been scattered out and away from the line of sight.  

 

Tyndall Effect 
 

The scattering of light by particles in its path is known as Tyndall 

effect. Tyndall discovered that when white light consisting of seven 

colours is passed through a clear liquid having small suspended 

particles in it, then the blue colour of sun light having shorter 

wavelength is scattered much more than the red colour having longer 

wavelength.  

 

http://www.learnnext.com/nextgurukul/wiki/concept/ICSE/X/Physics/Dispersion-and-Scattering-of-Light.htm


When a beam of sunlight enters a dusty room through a hole, then its 

path becomes visible to us. This is because the tiny dust particles 

present in the air in the room scatter the beam of sunlight all around 

the room. When this scattered light enters our eyes, we can see the 

beam of light. Tyndall effect can also be observed when sunlight 

passes through the canopy of dense forest. Here tiny droplets of water 

in the mist scatter sunlight.  

 

Clouds are White 
 

Clouds are white because their water droplets or ice crystals are large 

enough to scatter the light of the seven wavelengths the component 

colours of white light (i.e red, orange, yellow, green, blue, indigo, and 

violet), which combine to produce white light. 

 

 

DISPERSION AND RECOMBINATION OF WHITE LIGHT 

The splitting of white light into its constituent colours is called 

dispersion. When light passes through a prism, it deviates. 

 

The angle of deviation depends on the angle of incidence, the angle of 

the prism, the colour of the light, and on the material of the prism, i.e. 

on the refractive index of the material of the prism. When white light 

passes through a prism, a band of seven colours is obtained, which is 

called the spectrum. The seven colours in the spectrum are violet, 

indigo, blue, green, yellow, orange and red. 

 

A spectrum is produced because lights of different colours are 

refracted through different angles when they pass through a prism. 

 

A rainbow is formed by the dispersion of light by water drops in the 

atmosphere. A rainbow is always formed in the direction opposite to 

that of the sun. When light enters a water droplet, it is first refracted 

and dispersed into its constituent colours, then gets totally internally 

reflected at the water-air interface, and emerges from the water drop, 



thus forming a rainbow. 

 

Sir Isaac Newton was the first to use a glass prism to obtain the 

spectrum of sunlight. Newton split the colours of the spectrum of 

white light further by using another similar 

prism. But he could not get any more colours. He then placed a 

second identical prism in an inverted position with respect to the first 

prism, as shown in the following Figure. 

 

  

This allowed all the colours of the spectrum to pass through the 

second prism. He found a beam of white light emerging from the 

other side of the second prism. This observation gave Newton the idea 

that the sunlight is made up of seven colours. Any light that gives a 

spectrum similar to that of sunlight is often referred to as white light. 

 

ELECTROMAGNETIC SPECTRUM 

 

The waves travelling with the velocity of light and consisting of 

oscillating electric and magnetic fields perpendicular to each other 

and also perpendicular to the direction of their propagation are called 



electromagnetic waves. 

 

The arrangement of electromagnetic waves in accordance with their 

increasing or decreasing order of frequency or wavelength is called 

the electromagnetic spectrum. 

 

The electromagnetic spectrum broadly contains seven different kinds 

of electromagnetic waves. In the increasing order of wavelength, the 

waves are: 

• Gamma rays, 

• X-rays, 

• Ultraviolet rays, 

• Visible light, 

• Infrared waves, 

• Microwaves, and 

• Radio waves 

  

The classification is based on the production or detection of these 

waves, as otherwise there isn’t a sharp distinction between the 

different kinds of waves. 



 

 

 

Wavelength range, frequency range, production, detection, and uses 

of electromagnetic waves 

 

  
 



The electromagnetic spectrum broadly contains seven different kinds 

of electromagnetic waves. 

Wavelength range, frequency range, production, detection and uses of 

all the seven kinds of electromagnetic waves are as shown in the 

table. 


