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Can you imagine having no petrol for your car? Can 

you imagine no electricity to power your lights, 

fridge, and television? The fuels we use today 

are going to be over sooner or later. They are also 

causing pollution. We need clean and reliable 

sources of energy. This book takes a close look at 

nuclear power as a future source of energy.
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A note from Dr R K Pachauri

Human society has reached a stage of prosperity, which was not expected 
several decades ago. Yet, a large number of people live in poverty and are 
barely able to keep alive. It appears that they have not been touched by 
human progress at all. At the same time, what we regard as progress has 
resulted in damage and destruction of our natural resources and caused 
serious problems such as human-induced climate change, which threaten 
all forms of life in different parts of the world in the form of sea-level rise, 
heatwaves, floods, droughts, and melting of glaciers. 

All of this provides a strong reason for us to re-examine what we have 
mistakenly believed as human progress and change the way we have been 
pursuing human activities. For instance, we must now use renewable sources 
of energy and eco-friendly methods of production and consumption, make 
efficient use of water in every activity, and protect biodiversity. 

It is in the hands of the children to try to change their own lives towards 
greater protection of the environment and all our natural resources. They 
can also take active part in changing the thinking of adults. Children can 
take the lead in organizing actions, which support conservation of resources, 
recycling of waste water, and greater use of renewable sources of energy, at 
the community level. 

This series of children’s books is aimed at providing children with knowledge 
on what needs to be done in all these areas. I hope those who read these 
books will not only enjoy them greatly but also feel inspired to implement 
actions that are described in these pages, so that we 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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Element: A substance entirely made up of one type of atom    

All about atomsAll about atoms
Atoms are the basic building blocks of matter that make up the objects around us. A desk, 
the air, even you are made up of atoms! 

The atom’s family

Atoms are smaller than we can imagine. The hydrogen atom is only about ten millionth of a 
millimetre in diameter. But the atom is made up of even smaller particles—protons, electrons, 
and neutrons. Protons carry a positive charge; electrons carry a negative charge; while 
neutrons carry no charge. Protons and neutrons are found together in the central part of the 
atom, called the nucleus. Electrons spin around the nucleus, like planets around the sun.

� Different elements 
have different 
numbers of electrons, 
protons, and neutrons. 
Electrons are always 
whizzing around the 
nucleus.  

Electron

Nucleus

Nucleus

Electron



   � Radioactivity: The property of elements of spontaneously emitting particles of energy

Both Marie and Pierre 
Curie were captivated by 

radium. Marie always had 
a small vial of radium by 
her bedside which glowed 

in the dark. 

SUPERPOWERED

FACT
Smaller and smaller

Are there pieces of matter 
smaller than neutrons and 
protons? It may be diffi cult 
to imagine but there actually 
are! These are super-small 
particles found inside protons 
and neutrons. Scientists call 
them quarks. Machines 
called particle accelerators 
were used to discover these 
minute pieces of matter.

I have energy too!

There is enormous amount of energy locked inside 
the tiny atoms. Can this energy be released? Yes, 
the energy is released when the nuclei of atoms split 
or join. The energy from atoms is called nuclear, or 
atomic, energy. Atoms can release energy in two 
ways: nuclear fi ssion and nuclear fusion. 

� In 1903, Henri Becquerel, 
along with Marie and Pierre Curie, 
received the Nobel Prize for Physics 
for the discovery and research 
on radioactivity. 

Elements that glow

Some elements give off light naturally. Scientists 
Marie and Pierre Curie, along with Henri 
Becquerel, studied uranium for many years. 
Becquerel, a French scientist, discovered that 
pitchblende, the ore from which uranium was 
obtained, gave off radiation. Marie said that 
radiation came from inside the atom. She 
termed such elements radioactive and the 
process of emitting radiation as radioactivity. 
She discovered two new radioactive elements, 
which were named radium (after radiation) and 
polonium (after Poland).



Radioactive decay: The process by which an unstable atom    

Understanding nuclear 
energy

Understanding nuclear 
energy

The universe is made up of different elements. The atoms 
of all these elements have a certain number of protons, 
electrons, and neutrons. This number changes from one 
atom to another. 

Hey! I became an isotope

What happens if an atom has a neutron less or one neutron too 
many? It becomes an isotope. Isotopes are just a little different 
from an atom of the same element. For example, there are many 
carbon atoms in the universe. The normal ones have six neutrons 
and are called carbon-12. However, carbon-14 has eight 
neutrons. So, carbon-14 is an isotope of carbon.  

Returning to normal

Carbon-14 does not remain in that 
state forever. At some point, it loses the 
extra neutrons and returns to normal. 
Energy is given out during this process, 
which is called radioactive decay. 

Fission: the splitting of 
atoms

Imagine two hundred marbles 
arranged in a circle. What 
would happen if we take another 
marble and hit this circle with 
great speed? The marbles in the 
circle would go helter-skelter in 
various directions. Similarly, when 
a neutron hits the nucleus of an 
atom, it breaks into smaller atoms 
and energy is released. This is called 
nuclear fi ssion. A nucleus can also split 
on its own when it is unstable. This is called 
spontaneous nuclear fi ssion. 

� Nuclear 
fusion takes place 
at extremely high 
temperatures—
in the range of 
millions of degrees. 

A normal hydrogen atom 
does not have any neutron 
in its tiny nucleus. This tiny 
little atom (the tiniest of all) 
has only one electron and 

one proton. 

SUPERPOWERED

FACT

Nuclei 

Nuclei joining



   loses energy by emitting radiation � Spontaneous: Something that happens without any external force

Fusion in the sun

How does the sun shine so brightly? Hydrogen 
atoms in the sun fuse, or combine together, 
and form a heavier element called helium. 
A huge amount of energy is released in this 
process in the form of heat and light. This is 
called nuclear fusion. Stars shine because 
of the same reason. 

� During nuclear fi ssion, the sum of the 
masses of the smaller nuclei is less than 
the original mass. The ‘balance’ has been 
converted into energy.  

Kaboom! 

A lot of loose neutrons are 
produced during a nuclear 
fi ssion reaction. These can 
be used to bombard (hit) 
more atoms and produce 
even more neutrons and 
energy. This is called a 
nuclear chain reaction. 

� The heat and light energy of the 
sun are due to nuclear fusion. 

Unstable nucleus 
splitting

Single heavier nucleus

Neutron

Target nucleus

Smaller 
nucleus
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