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PA R T  2



The cosmos is made up of much more than 
galaxies filled with stars and planets. In fact, 
most parts of our universe are completely invis-
ible. This means there are invisible forces and 
invisible particles, invisible light and events that 
happen at invisibly far distances from us. They 
are all important.  They determine a great deal.  

If we want to know how our universe was created, 
we must first get to know the rest of the cosmos 
– it holds the key to a huge amount of informa-
tion about the history of our universe. 
 

PA R T  2







T H E  WO R L D  O F  G R E AT  T H I N GS 

How can we find out about the origin of the universe? We cannot look back more than  
380,000 years from the beginning, so how do we uncover the secrets? Maybe by looking 
properly and thinking logically. Look around you. Where do the things surrounding you 

come from? The wooden table is made from a tree, which comes from the seed from an earlier tree.  
The material your jeans are made of comes from a cotton plant. The rubber sole of your trainers  
comes from a rubber plant. If you look properly and take a moment to think, you can figure out  
where things come from. Can you also apply this to the universe?

 –  A  J O U R N E Y  T H RO U G H  T H E  U N I V E R S E   –



The first thing we come across in space is our moon. 
A moon is a globe that orbits a planet. We are not the 
only planet with a moon. Venus and Mercury don’t 
have any. But all the other planets in our solar system 
have several. The most interesting one is probably 
the moon Europa, which orbits Jupiter. Europa has 
a small amount of oxygen and liquid water, meaning 
life could exist here...

When it comes to other planets, there are two types. 
Planets made from rocks, such as Mars, Mercury and 
Earth, and planets mainly made from gases, such as 
Jupiter and Saturn. We would never be able to survive 
on the last two planets. If you tried to land on them 
with a spaceship, you would fly straight through the 
clouds. Then you would sink into molten liquids. 
Finally, you would come to an even hotter core, if you 
hadn’t already been burnt to a crisp by this point.

Next, we come to our Sun. It is essential to life 
because otherwise, Earth would be a barren, icy 
planet. However, compared to other stars, our Sun 
is nothing special. It can be categorised as a yellow 
dwarf. It is average sized. Many stars are smaller; some 
are considerably bigger. The biggest star we know of is 
UY Scuti. If you compare the size of this star with our 
Sun, our Sun is merely a grain of sand on a tennis ball.

In addition to the sun and planets, our universe also 
contains dwarf planets. The most well-known dwarf 
planet is Pluto. For many years, Pluto was categorised 
as a planet, but this was becoming more difficult to 
justify. Proper planets exert such a strong gravitation-
al force that they attract almost every heavy object 
in their trajectory. Pluto is too light to do this. Plus, 
we have discovered many more larger dwarf planets 
around the Sun. So, if Pluto is classified as a proper 
planet, all the other tiny planets need to be as well. 
That would cause too much hassle for everyone, 
which is why Pluto is no longer known as a planet.

 – PA R T  2  –

When our solar system was formed, not all of the 
construction material was used up. There are still 
roughly 300,000 rocks and stones orbiting the Sun. 
Some measure thousands of kilometres in size. How-
ever, the majority of these asteroids are smaller than a 
pebble. Sometimes they enter the Earth’s atmosphere 
and you see a falling star. They usually burn up in the 
atmosphere before they reach the ground.

Gigantic balls of ice also orbit the Sun. These are 
called comets. They usually have long tails of matter 
and gas trailing behind them. The comet’s tail is pro-
duced by the Sun melting ice particles and these then 
become dislodged from the comet. Sometimes the 
comets enter our atmosphere as they move around the 
Sun and you can see them with the naked eye. Some 
people predict that this means the world will end, but 
they have been wrong so far. 
We have now examined the most important aspects of 
our solar system. However, there is much more to dis-
cover and that is why we need to travel further away. 
There are different types of stars. This is partly due to 
the life stages the stars go through. Suns are created 
from matter and gasses that are released from the 
residual material of supernovas. It takes hundreds of 
thousands of years before this type of star is formed.

Stars such as our Sun burn out very slowly. Towards 
the end of their life, they swell up to a ginormous size 
like a balloon. Our Sun will then develop into a red 
giant. It will become so big that it will swallow nearby 
planets. Mars and Mercury will definitely disappear 

werkelijke verhouding van de afstand tussen de planeten
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in this way, maybe Earth as well. Don’t panic, it will 
be five billion years before this happens. Before then, 
you’ll already be living with your children on planet 
Wukwuk 7.

The next stage involves the star expanding and con-
tracting a few times. During this period, the star loses 
a lot of matter, which is blown into space. Finally, 
the remaining matter forms a red-hot white dwarf. 
This is a star that is roughly as big as Earth, but red 
hot. A white dwarf slowly cools down and ultimately 
becomes a black dwarf. The cooling-down period 
takes billions and billions of years. It takes so long 
that there probably aren’t any black dwarfs in our 
universe at the moment.

Large heavy stars don’t live as long as our Sun. These 
stars undergo the same process as one of the ‘mother 
stars’ of our Sun, which you read about a few pages 
ago. When this type of star explodes, it turns into a 
supernova. The giant star Betelgeuse in the constel-
lation of Orion can be found roughly 640 light years 
away from us. Orion is named after a Greek hunter 
and it slightly resembles him. Betelgeuse is at the end 
of its life and may explode at any moment – or it has 
already exploded and the light hasn’t reached us yet. 
When this happens, we will have just as much light 
as a second full moon in the sky for weeks. Our night 
sky will then go back to normal. Well, maybe not 
normal...Orion will suddenly have lost a shoulder!

 When a supernova forms, the outer layer of a star 
explodes like a giant bomb. The residual material will 
then form a neutron star. Stars orbit on their axis, just 
like Earth, even when they shrink. What happens to a 
figure skater as she spins in a circle and makes herself 
smaller? She starts to rotate faster. The same thing 
happens to this type of star. That is why it can spin so 
incredibly fast.

A spinning neutron star is called a pulsar. A pulsar 
doesn’t emit light, but it does emit dangerous radi-
ation. This radiation is emitted from the two poles, 
so that it looks a bit like a revolving lighthouse. 
However, it is possible for life to exist on a pulsar. For 
living creatures to survive on this type of planet, it 
must look completely different to Earth. For exam-
ple, it must be much bigger and be surrounded by a 
thick atmosphere. In this case, the atmosphere would 
absorb the deadly rays and convert them into heat 
and light - creating conditions where life could exist. 
There are roughly 200,000 pulsars in our Milky Way 
alone, so who knows what else is out there...

The biggest stars shrink and become even heavier, so 
that they end up as a black hole. A black hole is a few 
dozen kilometres big at most and is usually as heavy 
as a few suns. And one thing I forgot to mention: it’s 
completely invisible. The only way we can detect a 
black hole is by looking at the surroundings. Imagine 
that the Sun was invisible. You would still be able to 
see from the trajectory of the planets that they were 
orbiting around something. The same applies to black 
holes. Only we won’t see any planets orbiting it, only 
stars.

The biggest black holes can be found in the centre 
of the galaxies. They weigh more than one hundred 
million suns put together. They swallow up so many 
suns, gas and material that a portion of matter shoots 
out from the core at rapid speed. This is almost at the 
speed of light, the highest possible speed that exists. 

 –  A  J O U R N E Y  T H RO U G H  T H E  U N I V E R S E   –
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This produces the brightest light that can possibly 
exist. In times gone by, astronomers thought that 
this light came from stars located quite close to us. 
Now we know that it is a ring of stars that is orbiting 
around a super massive black hole. This is known as a 
quasar. Quasars are massive bright light sources that 
are extremely far away from us and therefore very old.

There are more types of stars, such as red dwarves, 
orange dwarves, blue giants, supergiants. If you put 
them all together, the Milky Way contains more fairy-
tale characters than your average enchanted forest. 
Then there are also other types of stars we have never 
come across, but that also probably exist. For example, 
blue dwarves may be created from red dwarves. If 
that is true, then as an astronomer, I would like to call 
them smurfs.

 – D E E L  2  –

 
Our Milky Way is a galaxy. A spiral of a hundred 
billion stars (or maybe more, it’s hard to count) in the 
shape of a fried egg: the sphere is in the middle orbit-
ing that massive black hole; further on, everything 
rotates like a flat plate around the centre. A light ray 
takes 120,000 years to travel from one side to the 
other. Of course, the Milky Way isn’t the only galaxy 
that exists. Nowadays, we believe that there are pro- 
bably two thousand billion galaxies in the universe.

Is that everything? Have we now covered the entire 
universe? No, there is still more to come. We are now 
going to look at the way the galaxies are spread across 
the cosmos. Are they spread at random? In groups? 
A mixture of both? Yes, to an extent. When you look 
at images of the universe, then you will see that they 
appear in clusters. In strings, clumps and strands with 
empty spaces between them.
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 – E E N  RO N D J E  H E E L A L  –

Another thing you need to know is that the galax-
ies are always moving apart from each other. The 
majority of galaxies move away from us. The further 
away each galaxy is from our Milky Way, the faster 
it appears to be moving. As if they don’t know how 
quickly they need to get away from us...

So, that is what our universe, our cosmos, looks like. 
Is that it? Have we covered everything? No, probably 
not! I am saving what else I have to tell you about for 
later...

There are probably two thousand billion galaxies in 
the cosmos. In turn, these galaxies contain dozens or 
hundreds of billions of stars and a large number of plan-
ets orbit these stars. This is such an incomprehensible 
number of planets that there is a real chance that life can 
be found on the distant planets. Maybe there are more 
intelligent beings out there compared to those currently 
living on our planet. The chance that we will contact 
extra-terrestrial life forms is tiny. The journey time to this 
type of planet travelling at the speed of a normal space-
craft would take billions of years. And if one of these 
faraway planets discovered us today and wanted to send 
us a message, then it would take a few centuries before it 
reached us.

a moment to stop
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2  GA L A X I E S ,  1  C O L L I S I O N 

But, where was I? Oh yes, the majority of galaxies 
appear to be flying away from us. Note the emphasis 
on the word ‘appear’, because the reality is different. 
To be exact, almost everything is moving away from 
each other. Therefore, these other galaxies move just 
as far away from each other as they do from us. If 
you live in the galaxies such as the Whirlpool galaxy 
or the Sombrero Galaxy, you will see other galaxies 
travelling just as far away from you as from the Milky 
Way. Our universe is getting bigger. That is why the 
spaces between the galaxies are also getting bigger.

THE BLUEBERRY CAKE UNIVERSE
Our universe is similar to a blueberry cake that is ris-
ing in the oven. As the cake bakes, the space between 

Why do all the galaxies flee from us? Have we done something wrong? Does our Milky Way 
reek a bit? Hmm. Of course, there are definitely places in our Milky Way that smell atro-
cious, but that is not the reason that everything flies away from us so swiftly. Plus, there 

are a few galaxies on our side. We will collide with one of these, Andromeda, one day. This sounds 
more dramatic than it is, two galaxies made up of hundreds of billions of stars bumping into each 
other. In reality, these galaxies are so empty, and the stars are so far apart, that there is a large chance 
that no star will collide with another. The trajectories of all the planets and stars will have stretched 
apart considerably by this point. But this will still take a few billion years. And in any case, the Sun 
will have destroyed Earth long before this happens...

the blueberries gets bigger. The blueberries themselves 
don’t grow. The same way Earth and the Sun don’t 
grow. Even the Milky Way stays roughly the same size. 
Only the space between the blueberries increases. But 
if you are a blueberry in the cake, then the furthest 
blueberries move the quickest away from you because 
the space in the cake also spreads. Some galaxies move 
even faster than the speed of light away from us. We 
can still see these galaxies at the moment, but they 
won’t be visible in the future. Other, further galaxies 
are already invisible and will never be seen.

But...if nothing can travel faster than light...how...can 
it be possible...that these galaxies travel faster than 
light away from us? Well. It sounds contradictory, 
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but that isn’t the case. Because no single galaxy moves 
faster than light through space. We don’t and the very 
far ones don’t either. It is space itself that spreads. 
This pushes the galaxies further apart from each other 
and the space between them grows enormously. As a 
result, the distance between two points in space grows 
faster than the speed of light, whereas no single point 
moves at superspeed through space.

FIVE PLUS FIVE EQUALS MORE THAN TEN
Imagine that you are walking on a gigantic elastic 
band that is constantly being stretched. You walk five 
kilometres an hour. Someone else is walking on the 
other side, also at a speed of five kilometres an hour. 
Then you are both moving more than ten kilometres 

an hour away from each other because the elastic 
band increases the distance between you. The further 
you are away from each other, the more important the 
role of the elastic band becomes. If you find this con-
cept difficult to grasp or boring, it doesn’t matter. It’s 
not important. The only thing you need to remember 
is that nothing can travel through space faster than 
light. This is important. We will talk more about this 
later.
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6,000,000,000,000,000,000,000,000 K I LO  E A RT H

Ok. What have we learnt from recent voyages into space? A great deal it would seem. It turns 
out that objects in the universe like to spin. The moon spins around Earth, together they 
spin around the Sun and the Sun spins around the centre of the Milky Way, which in turn 

also spins. Plus, stars and galaxies don’t like being alone. They are often found in groups. I admit, 
the majority are still billions of kilometres away from each other, but still. Planets are almost always 
found near to stars. The heavier an object, the more it attracts: black holes and big stars have an 
unbelievably strong power of attraction. That is why there has to be one force that brings everything 
together and allows it to rotate. There is no doubt you will have heard of this force: it is gravity.
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there was no longer any friction. The higher its speed, 
the longer the trajectory of the marble. The lower its 
speed, the greater the chance that the marble will float 
towards the bowling ball.

In our Milky Way, almost all the stars rotate in the 
same way around the centre. It isn’t a coincidence. 
Now imagine you have a large heavy ball in space 
and you throw marbles from both sides at it. What 
is going to happen? The marbles will collide. If you 
throw them separately, there will be more marbles on 
one side of the ball compared to the other. Imagine 
that the majority of marbles rotate counter-clock-
wise. In the event of a collision, the marbles change 
direction. Since the majority of marbles rotate 
counter-clockwise, the majority of oncoming objects 
will also be pushed into a trajectory that moves 
counter-clockwise. They don’t usually touch but they 
change direction because of the gravitational pull, 
until ultimately each marble rotates in the same direc-
tion. The same occurs in the Milky Way: it applies 
to the majority of stars. Very occasionally, a star still 
rotates in the wrong direction. An outlier like this is 
ejected from another galaxy and enters the new galaxy 
with a reverse direction.

THE REASON YOU NEVER FALL OFF EARTH
When you kick a football high into the air, it comes 
back down to earth because of gravity. This makes 
sense. The gravity keeps attracting the ball, that is why 
it reduces momentum, stops and falls back down. 
Imagine that gravity didn’t exist: then your first leap 
would send you up into the Earth’s atmosphere and 
you would end up in the universe. This is a great 
idea if you don’t want to go to school. But it would 
be quite problematic. The higher you go, the less 
oxygen is available. And at heights greater than ten 
kilometres, the temperature plummets to more than 
minus 60 degrees. So, all in all, gravity is great.

Lots of people imagine gravity to be like the invisible 
force of a magnet. But there are considerable differ-
ences. To start with, the force of a magnet is much 
greater. Hold a magnet above a nail. The small little 
magnet weighing a few grams will attract the nail and 
is therefore stronger than the gravity of six quadrillion 
(a six with 24 zeroes after it) kilos of Planet Earth! 
What’s more, a magnet can repel or attract other mag-
nets. Gravity only works one way: it always attracts. 
Another unique fact to mention: in the example 
above, Earth not only attracts the ball, the ball also 
attracts Earth. Every object with a weight has an 
influence on another object with a weight. Everything 
with a gravitational pull attracts each other.

BOWLING WITH EARTH
There is a better way to introduce you to gravity. 
Imagine a large sheet that has been stretched across 
a few poles. Place a bowling ball in the middle of the 
sheet. If you throw a marble onto the sheet at speed 
you will see that it rotates in a curve towards the hole 
in the bowling ball. Gravity works in exactly the same 
way. The bowling ball warps the surface the marble 
is rolling on. You can imagine that gravity warps 
space in this way. The marble naturally slows down 
because of the friction from the sheet and the air. 
Now imagine that there isn’t any sheet and air and the 
marble and the bowling ball floated in space. Then 
the marble would retain its speed and would happily 
keep going around in circles around the ball because 
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