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LIGHTLIGHT



A note from Dr R K Pachauri

Human society has made remarkable progress in the field of science 
and technology during the past century. We have crossed boundaries in 
space exploration and genetics, and have also made enormous strides 
in the development of technologies. However, some of these changes 
have brought with them problems that affect our natural resources. We 
have endangered our flora and fauna, polluted our water resources and 
contaminated the air we breathe. In order to reverse the damage to our 
environment, we must ensure that future developments in science are in 
harmony with nature. 

This series explores the fundamental scientific concepts of light, sound, 
energy, and electricity. For example, is light made up of waves or 
particles? How does noise pollution affect us? What are the different 
sources of electricity, and how is the power in our homes generated? 
These concepts acquire greater meaning in today’s world, where 
science and technology offer us ideal solutions to problems that have 
put our planet’s future at risk. 

I hope that those who read these books will not only enjoy them, but will 
also feel inspired to protect the beautiful world of science brought alive 
on these pages. Children, being the future custodians of Planet Earth, 
are in a unique position to create a beautiful, peaceful, and healthy 
future for the human race.

R K Pachauri
Director-General, TERI
Chairman, Intergovernmental Panel on Climate Change
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What is light? 
We can see only when there is light.  
During the day, the sun lights up the earth. 
But at night, even though the moon and 
stars come out, their light is not enough. 
That is why we need bulbs, tube lights, 
streetlights or torches to see in the dark. 

Two of a kind
Light is energy that comes from a source such 
as the sun or a bulb. It is made of tiny energy 
particles called photons.  Physicists who 
studied light in the 1700s and 1800s found that 
light is made of waves. These waves are similar 
to the ones seen when a stone is thrown into a 
pond or lake. 

So, is light made of particles or waves? The 
answer is both, even though, till today, scientists 
cannot understand how this is possible.  It is 
believed that photons travel from one place to 
another in waves. Nothing else, except light, is 
made of both particles and waves! However, 
this much is for sure—whenever light travels, 
it moves in straight lines. The path that light 
follows is called a light ray. 

Light waves are electromagnetic in nature, just 
like radio waves, infrared radiation, and x-rays. 
The speed of light is around 300,000 kilometres 
per second, or 186,000 miles per second. 
Nothing in the world can travel faster than light! 

Light source
A B C

LIGHT TRAVELS IN A STRAIGHT LINE
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It takes about 1.3 seconds for light 
to reach us from the moon. Do you 
know how long it takes light to reach 
the earth after it has been emitted 
from the sun’s surface? About eight 
minutes. Light takes four-and-a-half 
years to travel to the nearest star other 
than the sun, 100,000 years to travel 
across the Milky Way galaxy’s width, 
and 100 billion years to travel across 
the universe.
 

Mighty-lighty useful
Light helps us in many ways. Plants 
make their food using sunlight in 
combination with carbon dioxide 
and water. 

Sunlight keeps us warm. It is a 
source of vitamin D, and can be 
converted into electricity. A number 
of instruments use light to do their 
jobs.  Cameras and photographic 
fi lm need light to form images.  
Microscopes and telescopes help us 
to see tiny and distant objects clearly 
with the help of light. 

EN-LIGHT-ENING
LIGHT STUFF

John Tyndall, a brilliant scientist, 
was the fi rst to discover that tiny 

particles of dust that fl oat in the air 
bounce blue light more than red, 
yellow or green light. When this 
scattered blue light reaches our 

eyes, we see the sky as blue.  

Only 10 per cent of the electricity in a light 
bulb is turned into light. The rest is wasted 

as heat. CFLs, or compact fl uorescent 
lamps, use about 65 per cent less energy 
than ordinary bulbs and also last 10–20 

times longer!



Types of light
Broadly, light can be divided into two 
types: natural and artifi cial. The sun and 
stars are sources of natural light. The moon 
does not produce its own light but refl ects 
sunlight. Bulbs, fl uorescent tubes, torches, 
and candles produce artifi cial light.

Burning bright

The sun is our main source of natural light. It is 
made up of two gases—hydrogen and helium. 
Every second, 700 million tonnes of hydrogen 

is converted into helium ashes in the sun. 
This releases fi ve million tonnes of energy. No 
wonder then, a part of the sun as small as a 
postage stamp produces more light than 
500 bulbs! 

Most of the light around us comes from 
hot objects. This is known as warm light or 
incandescence.  The glowing part of a regular 
light bulb is made of a metal called tungsten. 
When electricity passes through, it becomes 
white hot and starts to glow.

Some incandescent lamps are fi lled with a gas 
called halogen.  Known as halogen lamps, they 
give off more light than normal incandescent 
bulbs. This  is because they operate at higher 
temperatures. Their light is also whiter due to 
the higher temperature.
 

Nature’s lanterns
Cold light or luminescence, is produced 
by chemical reactions and not by heating. 
Fluorescent tubes produce light through 
luminescence and do not heat up. Instead, a 
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threads of glass called optical fi bres. A
single laser beam can send thousands of 
phone conversations through a fi bre at the 
same time!

The term 
‘bioluminescence’ comes 
from the Greek word 
‘bios’ meaning ‘living’ 
and the Latin word 
‘lumen’ meaning ‘light’.

chemical coating inside these tubes glows 
when electricity passes through. Many 
animals and plants, including plankton, 
squid, fi sh, glow worms, fi re fl ies, and some 
fungi and bacteria, produce cold light. It is 
called bioluminescence. 

Strong light
Humans have created a special type of 
light called laser (Light Amplifi cation by 
Stimulated Emission of Radiation).  Laser 
carries so much energy that it can cut 
through very thick metal. Lasers are also 
used to send information using long 

LIGHT STUFF
In space, there are black holes 

that are so dense that they 
do not allow any light to pass 
through. Since nothing travels 
faster than light, nothing can 

come out of a black hole. 

EN-LIGHT-ENING
The hair of a polar bear is not white, but 

semi-transparent on black skin to absorb 
and preserve body heat. It looks white 

because the air spaces in each hair scatter 
light of all colours. When all of the visible 
wavelengths of light are refl ected back to 

our eyes, we see the hair as white.
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