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How it started
THE BIG BANG

The universe didn’t always exist. Once there was... 
what was there anyway? 
No one knows. But there are very different ideas about it. 
The most famous is that of the big bang. It was the priest 
George Lemaître who came up with the idea that there 
must have been an incredible explosion that could have 
caused our universe to emerge. Although ‘explosion’ isn’t 
really the right word. In other words, there was something 
that was pressed very close to each other at first, and 
when very quickly less close to each other was pressed. 
It’s confusing to think of something that starts small and 
quickly gets bigger. The universe did not get bigger in a 
room, it is the space itself that expands. You could say the 
same thing about time. The big bang was the beginning of 
time, so there was nothing before that. 
Or some other time. Maybe there are a lot of universes 
that pop out like bubbles in a glass of Coke...
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You may think “stargazing is simple: you wait until 
it gets dark, look up and see the stars.” That is 
correct and that is also incorrect. If you are in the 

city, and there are clouds, you will see no more than one 
or two stars. But if it is really pitch dark, and there is little 
‘leakage light’ of a city, and it is also a clear night without 
clouds, then you see with the naked eye a sky full of 
shining stars, planets, comets, the moon and maybe 
even the Milky Way. Under good circumstances you can 
see up to three thousand stars with the naked eye. But 
what exactly are stars?

Watching 
stars
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A star is born like a human being and, like a  
human being, dies again. It all starts with a cloud 
with gases and dust, the so-called nebula. The 

dust cloud grows larger and grows into a glowbule: a small 
isolated dark cloud that consists mainly of hydrogen 
atoms. From there, a star can arise. And that goes in this 
order:

Stages of life 
of a star
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H PHASE 1 H

Proto star
A star is born from a cloud of dust and gasses. How does that 
work? First there is only a collection of gasses (helium and 
hydrogen) and dust. They are becoming more and more, they 
are getting closer and closer to each other and the star is get-
ting bigger and bigger. During that gathering or growing, the 
star doesn’t burn yet. We call such a not-burning star a proto 
star.

Brown dwarf: if a protoster doesn’t grow big enough and therefore 
doesn’t shine, she’s called a brown dwarf. Brown dwarfs do have 
mass, but gravity is not strong enough to make the gases explode. So 
they can’t shine.
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H PHASE 2 H 
Shining star

The star is getting heavier because of all the material she col-
lects. At one point, she has collected so much material that 
gravity forces the gasses together. Under that pressure the 
gasses explode into a fire and the star starts to shine. The star 
now stops collecting material and from now on will burn its 
gasses. With some stars it will take billions of years and others 
only a few million years. How long a star burns depends, 
among other things, on the amount of material that it has col-
lected at an earlier stage.
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H PHASE 3 H

Giant star 
- BLUE, RED, SUPER GIANTS -

As stars grow older, they expand. So they are getting bigger. 
But they burn less brightly than the stars that were just born. 
They are then called giant stars. There are blue and red  
giants and super giants. A blue giant is a very hot and bright 
star, which is burning its gasses quickly, a red giant burns less 
brightly, but burns longer. A super giant is a mega-sized star, 
they can become a thousand times as big as our sun. When a 
super giant dies, she leaves a black hole. More about black 
holes on page xx.
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H PHASE 4 H

The end 
- WHITE AND BLACK DWARFS, SUPERNOVAS -

At the end of a star’s life, most stars get smaller. We call them 
white dwarfs. The star has then burned out almost all fuel. 
When all the fuel is used up, she no longer radiates and we call 
her a black dwarf. Some very big stars do it differently. They 
do not shrink but go out with a “bang”; they explode. We call 
such an exploding star a supernova. They usually only burn 
for a few weeks and are very rare.

Our galaxy – the Milky Way – consists of red dwarfs (65%) for more 
than half. a small number of white dwarfs (15%) and 15% of the stars 
look like our sun and is therefore an ‘ordinary’ radiant star. You can 
see them with the naked eye the best because they’re so big.
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WE ARE STAR DUST

As you probably know, our body is 70% of water and 30% of other 
substances, such as carbon. But did you know we were made up of 
stardust?

The universe once started with the big bang or big bang (see p. xx). 
There was a huge explosion and the universe began to form hydro-
gen. That 
hydrogen clumped together in stars. The pressure in the inner part of 
a star is getting so high that nuclear fusions took place: hydrogen 
becomes helium and a huge amount of energy is released. The  
helium atoms merge again to even heavier atoms. That went on until 
iron originated in the inside of a star. 

Then the system stopped working. With the heavier elements, such 
as the atoms of iron, gold and silver, the squeeze no longer  
ensures that energy is released. As a result, the energy
the result is that the star is 
each other was splashing and she blasted all her elements into the 
universe. 

Planets of these are formed – including our Earth. You call that a 
“cosmic cycle.” The elements on Earth (hydrogen, oxygen, carbon, 
phosphorus, nitrogen, sulphur and calcium) formed the basis for the 
first living cell, from which eventually humans originated. 

The substances contained in our bodies, 
were part of a star once!  
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Our solar system consists of everything that revol-
ves around the sun. So all the planets that move 
inorbits around the sun, like our earth, but also 

dust particles. Our solar system was created more than 4 
billion years ago and part of a galaxy: the Milky Way. A 
galaxy is a large collection of stars that are close to each 
other.

The solar 
system
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OOur solar system has eight planets: Mercury, Venus, Earth, 
Mars, Jupiter, Saturn, Uranus, Neptune. It’s not unique. There 
are many more planets moving inorbits around a star. They’re 
called planet systems. So our solar system is a planetary sys-
tem. But the planetary system in which we live we call a solar 
system.

Like a sphere in orbit 
revolves around a star, 

it’s called a PLANET.

Like a sphere in orbit 
orbiting a planet, 

called that sphere a MOON.  
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Sometimes on a clear night you see a wide, little 
misty, blurry stripe. That’s our own galaxy: the 
Milky Way. The name comes from the ancient 

Greeks, who found it look like a fallen cup of milk. They 
called it galaxias kyklos: the slice of milk. The Milky Way 
is just one of perhaps 200 billion galaxies out there in the 
universe. And every one And every one galaxy has an 
average of about 100 billion stars. So great are a lot of 
stars, even more than there are grains of sand on earth.

The galaxy
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The Milky Way consists of 400 billion stars, of which our sun 
is one. With each galaxy – and therefore also with our Milky 
Way – gravity ensures that the stars stay together. The stars 
rotate around a point in the middle of the Milky Way. Stars 
close to that center rotate faster than the stars that are fu-
rther away. Our sun takes about 120 million years. 

First, something about the speed of light
Stars are so far away from us that it doesn’t make much sense to 
express that distance in miles. Then you should work with such big 
numbers. That’s why astronomers use light years. One light year is 
the distance that the light takes in a year. 
Light goes at a speed of up to 300,000 kilometers per second. 
One year has (60 seconds x 60 minutes x 24 hours x 365.25 days =) 
31,557.600 seconds. So you have to do that once 300,000 kilome-
ters, and then you come at 9,467,280,000,000 kilometers, so go, 
9.5 trillion kilometers. That’s the distance of one light year. 

1 light year = 
 9,460.730,472,580,800 meters 

(9.46 trillion kilometers)

The Milky Way is mega size. Actually, it’s so big that you can’t 
imagine it. At the widest point, the Milky Way measures about 
100,000 light years. If you were going from the sun to the 
center of the Milky Way, you’d take 28,000 light years. If you 
could look from top of the Milky Way, you’d see a round spiral 
disc. In the middle there is a giant clog of stars, there the Milky 
Way is a bit thicker, which is why it runs spiralularly. At the 
edges of the galaxy, on one of the poor, sits our sun and the 
Earth.
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The Milky Way 
is only one of the 

the as much as 200 
billion Galaxies in 
the be universe.
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Back in time
Because the light of a star takes a long time to turn our eye 

we don’t see things in the universe real time, but we look 
back in time as it were. 

We’re looking at something that’s happened a lot before. 
For example, if a star is born on 

twenty light years away from earth, 
We won’t see that until 20 years.

In other words, said: 
if we are now a star at twenty light years 

distance, we see the star 
as it was 20 years ago. 

Some of the stars we see don’t even exist anymore.
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The sun is a star closest to our planet. That’s why 
she seems so big. But there are stars in the  
universe that are much bigger than our sun. 

They’re just so far away that we see them like little  
asterisks. Compared to the earth, the sun is very large: 
the perimeter of the sun is more than a hundred times 
larger than that of the earth. The sun is 150 million kilo-
meters away from earth. The light of the sun takes about 
8 minutes to reach the earth.

The sun and 
the stars
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Astronomers assume that the sun has been burning for about 
4.5 billion years and that will continue to do at least 4.5 billion 
years. Because the sun is a star, she has the same cycle with 
life phases as other stars (see p. xx). When she comes to the 
end of her cycle, the pressure on the gases in the sun will in-
crease, which will make burning faster. The sun will become a 
red giant. 

About 1.1 billion years 
the sun will be 10% brighter 

and therefore also warmer than 
they are now. 

In 3.5 billion years
 the sun will be 40% brighter.

The oceans will start cooking and no one can live on earth 
anymore. After this period, the sun will shrink into a white 
dwarf and eventually die like a black dwarf. Fortunately, it’s 
going to take a while.

29 



30 



31 



Pla
netsPART

2 

SO M
UCH FOR THE THEORY. T

HEN G
O 

W
E ARE N

OW D
OIN

G SOME P
RACTIC

E: 

STARGAZIN
G!

32 



DEEL 2 
Sterrenkijken

Steelpan
Poolster 

Kleine beer
Grote beer

Orion
Sterrenkaarten

Pla
nets H 

 WHAT ARE PLANETS?
MERCURY

VENUS 
EARTH 
MARS

JUPITER
SATURN 
URANUS

NEPTUNUS
PLUTO

THE MOON
HSO M

UCH FOR THE THEORY. T
HEN G

O 

W
E ARE N

OW D
OIN

G SOME P
RACTIC

E: 

STARGAZIN
G!

33 



Mercury: stony 4878 km 
Venus: stony 12.104 km 
Earth stony 7,000 miles 
Mars: stony 6788 km 
Jupiter: gas 142,893 km 
Saturn: gas 120,000 km 
Uranus: gas 50,800 km 
Neptune: gas 48,600 km 
Pluto: stone/ice 2280 km
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N ot all the celestial bodies you see shine are stars. 
Some ‘radiators’ are planets. Sometimes it seems 
like they’re giving light, but they’re not like that: 

they reflect the light of the sun. That is the first big diffe-
rence between the stars and planets: a star gives light 
and a planet doesn’t. 
Okay, so a planet doesn’t give light, but how do you know 
if a celestial body is a planet? That was not always clear 
and that is why the International Astronomical Union 
(IAU) invented in 2006 when something is called a planet 
and when not. You can call something a planet like: it  
moves into orbit around a star, it is shaped around thanks 
to its own gravity, and it has taken all sorts of junk into its 
orbit. 

Planets
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With these rules we get a row of eight planets that move inor-
bits around our sun: Mercury, Venus, Earth, Mars, Jupiter, Sa-
turn, Uranus and Neptune. “Where’s Pluto?” Pluto does not 
comply with all the rules for a planet, which is why we call it a 
dwarf planet. Taken. 

Mercury, Venus, Earth and Mars mainly consist of stone and 
are probably closest to the sun. Jupiter, Uranus and Neptune 
are large gas bulbs. The dwarf planet Pluto consists of a mix-
ture of stone and ice. Pluto probably didn’t originate near our 
solar system. 

These are “our” planets. But in the universe, there are hund-
reds of perhaps thousands of other planets. The planets  
orbiting another star in other planetary systems are called 
“exoplanets.” Some of them look a little like the earth. That 
could be possible for life.
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Mercury is closest to the sun of all planets. The 
distance fluctuates between 46 and 70 million 
kilometers. In the universe, those are chicken 

distances. Mercury is also the smallest planet in our solar 
system. He looks like our moon. 

Mercury has no atmosphere. An atmosphere is a thin layer of 
gases that hangs around a planet. The earth’s atmosphere is 
called atmosphere. Our atmosphere stops the largest radiati-
on from the sun, so it can’t get so hot. An atmosphere also 
retains heat from the planet, so it cannot just escape to the 
universe. 
Because Mercury has no atmosphere, all solar radiation 
warms up the stones immediately, and it is also very close to 
the sun, so the radiation is very strong anyway. It’s extremely 
hot, as much as 426 °Celsius. But because Mercury can’t hold 
heat without an atmosphere, it’s freezing in the shade, it can 
even freeze to minus 173 degrees Celsius. 

In 88 days Mercury makes his job 
to the sun. Compared to the earth, he is a fast 

jelle, because it takes 365 days. 
But in 59 days he revolves around his own ashes, 

the earth does so in 24 hours.

Mercury is difficult to find with the naked eye because it is so 
close to the sun and the sunlight makes the look more diffi-
cult. You are most likely to be shortly after sunset or shortly 
before sunrise, if the sunrays can’t bother you.
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VVenus is one of the brightest three celestial bodies in 
our solar system. The other two are the moon and 
the sun. As with Mercury, you have the most chance 

to see her in the morning shortly before sunrise and in the eve-
ning shortly after sunset. That’s why Venus is also called the 
Morning or Evening Star. 

Although Venus is also close to the sun, she is easier to find 
than Mercury because she is so bright. She’s even so bright 
that some people confuse her with a UFO. If Venus has been 
well seen, the number of UFO notifications will immediately 
increase. 

On Venus there are all volcanoes and thick waves flow lava 
over the surface, with nowhere a drop of water. Venus has a 
thick atmosphere that holds a lot of heat. All that heat can’t 
go through the thick atmosphere. It is therefore super hot on 
Venus, the average temperature at 462 °Celsius. Even hoter 
than mercury.

In 224.5 days Venus makes her job 
to the sun. In 243 days she turns around her 

axis, making Venus the slowest rotation of all 
the planets in the solar system.
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