
Q The smaller 
a star is, the 
dimmer and 

cooler it is. Imagine 
if our Sun was a bit 
smaller than it is – 
how would this affect 
Earth? Or on the 
otherhand imagine it 
was larger and brighter 
– what would Earth be 
like then? It is a good 
topic to discuss with 
your friends, parents 
or teachers! 
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Stars are just like people. Well, ok, maybe not exactly like people, but stars 
are born, they live and they die, just like people do. Our Sun is a star, and 
although it seems constant and unchanging in our sky, rising in the east and 
setting in the west every day, one day it will grow old, and die. But don’t 
panic! Our Sun still has plenty of life left in it: it should survive for another four 
or fi ve billion years!

Like people, stars are not all the same. There are big stars and small stars, hot 
stars and cool stars, bright stars and dim stars, even twins and triplets! Each 
star’s life is a little bit different, and we’ll meet lots of different types of stars 
as we explore their fabulous lives. So the next time you are out underneath 
a starry sky, look up and think about what all those tiny little points of light 
really are!

Live the life of a star!

A star is born
It is quite incredible how stars are made, or ‘born’. Scattered throughout 
the Galaxy are huge clouds of gas, which we call nebulae. You may have 
heard of the famous Orion Nebula, for example. These nebulae (it is a 
Latin word, and in Latin they sometimes stick an ‘e’ on the end instead 
of an ‘s’ when talking about more than one of something) are huge, so 
big that it can take years for something moving at the speed of light 
to get to one side from the other. Inside these nebulae, pockets of gas 
begin to grow denser, attracting more and more gas to them through 
their gravity. Eventually, so much gas will have built up that at the 
centre of each pocket the temperature becomes hot enough for nuclear 
reactions to begin, which creates energy. This is the energy that we see 
coming from the Sun today. At this point, a star is born! Hundreds of 
thousands of stars can be made inside each nebula. 

Starstuff
Star death isn’t the end of the story though. Gas and dust from supernovae and red giants ends 
up in space, eventually fi nding itself inside another nebula. There it becomes part of the next 
generation of stars, and any planets that are around those stars. 
     Hold up your hand in front of you. Almost every atom in your hand was made inside a star. 
How cool is that?! We are literally made of ‘starstuff’ that has been recycled into our bodies, 
and everything on our planet. When our Sun dies in the far, far future, its leftover material will 
one day help form a new star, with new planets, and maybe even new alien life! When it comes 
down to it, a large chunk of the story of stars is all about recycling material – just think of that 
the next time you throw some paper into the recycling bin!

Growing up
Our Sun is a grown up star. It is sometimes 
described as being in middle age. All stars are 
made mostly of hydrogen gas, and during this 
period of a star’s life the nuclear reactions in 
its centre are turning this hydrogen gas into 
helium gas. A star can live for as long as it has 
enough hydrogen inside it. The bigger the star 
is, the faster it uses up its hydrogen. But it is 
also creating more energy in the process, so the 
biggest stars are also usually the brightest. Our 
Sun is 4.6 billion years old, and will survive to 
twice that age; in comparison the most massive 
stars may only live for a few million years. 

The end is nigh!
What happens when a star runs out of hydrogen gas? 
Well, this all depends on how massive the star is. Stars 
like our Sun will begin to expand – they will swell up 
and grow in size a hundredfold, and become a red giant, 
swallowing up the planets closest to it: Mercury, Venus, 
and maybe even Earth! Then, its outer layers of gas will 
separate and blow away, creating a different kind of 
nebula – a pretty planetary nebula (which, despite the 
name, has nothing to do with planets!). At the centre of 
where the Sun once was will be a white dwarf. This is 
the super hot remains of the core of a star. 
     Bigger stars have even more dramatic deaths! You 
may have heard of them; these death stars are called 
supernovae. It involves the star literally exploding! 
This happens because, without the energy from the 
nuclear reactions, there is nothing to hold the star 
up. The star then collapses, and a shockwave bounces 
off its core and tears the star apart, destroying it. 
Supernovae are incredibly bright and we can see them 
from far, far away. 

The Sun

White 
dwarf

Planetary nebula
Did you know?
If you could place our 
Sun on measuring 
scales, it would weigh 
in at 1.98 million trillion 
trillion kilograms! (that's 
1.98 with 30 zeros after 
it). The most massive 
stars can weigh 100 
times more than that!
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Planetary nebulae ⇓
Did you know?
The brightest stars in our 
sky are not necessarily 
bright just because they 
are the biggest stars. 
Many of the bright stars, 
like Sirius, are bright 
because they are close 
by. But others, like Rigel 
in Orion, are bright 
because they really are 
enornous!


