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. ¢! s . don’t know how big the universe is, but they guess it contains
3 o about 2,000 billion galaxies! This immeasurable space is full
b . % : of amazing sights and mysteries yet to be discovered...
§ 7 gD . . Turn the pages and lift the flaps to explore the
e o . Y o wonders of space, revealing layer after
- . .

layer of incredible facts.
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THE
SUN

A huge, hot ball of glowing gas,
the Sun is in fact our closest star.
It is so huge that Earth could fit inside
it over 1 million times!

The Sun’s immense
from reactions deepinside its core.
Here, intense pressure makes
hydrogen atoms fuse together to
make the gas helium:j, releasing
huge amounts of enejrgy‘
The Sun has been shir‘ﬁng for
4.6 billion years and will keep
shining as long as it has hydrogen
in its core. However, onje day
this fuel will run out. When this
happens, the Sun will expand into
a red giant star, then collapse
make a dead star called a white
dwarf. There’s no need to worry,
though - that won’t happen for

another 7 billion years or so!

Parker Solar Probe
NASA’s Parker Solar

to ‘touch’ the Sun.

Warning!
The Sun’s light is so bright
that it can harm your eyes
~ even through sunglasses!
It’s advisable to never look
directly at it.

' where the Sun’s magnetic
* field is especially strong.
e -

op of gas above the
Sun’s surface. Some are
* as long as the distance
from Earth to the Moo

‘Sunspots are dark areas on
the surface of the Sun, which
are cooler than the region
around them. They occur

o
cuilh ML 2
Solar flare 3
A solar flare is an explosx;-,
of energy on the Sun's
surface. Some are so intense

 that they can interfere with .
radio communications on Earth

" Sometimes the Sun's surface
is calm, and other times o
‘itis very active. This Sun ,'
weather, called the solar
cycle, peaks every 11 years.
PN X N
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Wide, dork lunar plains were

fits surface

Cratered surface

The Moon’s dry, dusty

: s i " surface is covered in valleys
After the Sun, the r and craters, caused by

in our skies. Ho > u asteroid impacts. @

In fact, it works a bit like a huge

e of the Moon.
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reflect any of the Sun’s heat.

mirror

The

xgadfifg Bt Sun's light bac

amount of the Moon visible to us

ich the Sun’s light hits

on the angle at This means temperatures in
the Moon’s surface. the day soar to 130°C,
then drop to -110°C
' at night.
o
o

Apollo 11

I space craft have

Y51
ahehiag! Ehredy







L = i
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White

dwarf

Whits Barf
*Thes all, dim star
 together eventually ¢
by gravity. They shine because they emit light lfandibacy

P b e Life cycle of a star
and heat as they burn fuel in their core. When ko
a star eventually runs out of fuel, it will die, WA diseran ot

Y of a Sun-lik

often in a huge explosion.

Stars can burn for billions of years,
-nding on how big they arse

The littlest sERr{a)WDINASe=tn2ller

Red supergiant . \ Black hole

Neutron o

Massive star
Neutronstar

Making energy

Al star I .
gravity pulls Red giant or supergiant

balanc \ tarts to swell when it runs

out ragenenity d
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A galaxy is a huge group of stars, dust and gas, all
held together by gravity. There are around 2,000 billion

galaxies in the universe, which mostly fall into one of three
different shapes: elliptical, spiral and irregular. The smallest

have a few million stars, but the biggest have around a trillion!

Our spiral-shaped galaxy is called the Milky Way. On a clear
Right, we can see part of it from Eagth, w% E¥8@t band of pearly
white light. The Milky Wayliatdeast 100,000 light years across

and thought to contain 200 billion stars. Around three new stars are

- born inside it every year. . '

@
.
Crash
’ Galaxies are not stationary.
they are moving through spage’
- all the time. Sometimes they/ .
crash together, and merge to
Irregular galaxy make an even bigger galaxy!
+ Irregular galaxies don’t have any
obvious shape. They usually contain
. lots of gas and dust, and are the B

: 5

birthplace for many new stars.

) Galagntivsters
/ - . Galaxies gather in clusters, held

together by gravity. The cluster
of galaxies around ours is known
as the ‘Local Group.

Spiral galaxy
Spiral galaxies have flat, pin-wheel
shapes. At the centre is the bulge,
surrounded by spiral structures
called arms, where stars are
constantly being born. Spirals are
the most common type of o3laxy= .

Elliptical galaxy
Elliptical galaxies have squashed, egg-like
N shapes. They are full of old stars, and have
little gas and dust to form newysfamst
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Space walk
/ Astronauts sometimes leave
/ thespace station to carry out
/ experiments or repairs. These trips
outside are called ‘space walks’.

. SPACE STATION

It’s only been nearly 60 years since we sent the first people into space, but in that
time we've landed humans on the Moon, sent probes to the most distant corners

of the solar system and built entire laboratories in space. The International |
~ Space Station (ISS) is the largest of these space labs, orbiting Earthata |
| height of around 400 km and completing one orbit every 90 minutes. |
The ISS as a football field. Astronauts from 19 different
d and lived there, usually spending around six
at a time. Experiments conducted on the ISS
how humans survive in space, and could:
aluable information for our future.

Space stations
The first space station,
Salyut 1, was launched
in 1971 by Russia. The
ISS was launched in
1998. Each of its parts
had to be taken up in
a spacecraft and fitted
together by astronauts.

// Getting into space

Travelling into space
requires a huge amount of
energy to overcome Earth’s
gravitational pull. Rockets
achieve this by burning fuel
to make hot gases, which
push the rocket upwards.
At the top is the payload,
containing the rocket’s
cargo, passengers and
navigation systems.

Solar arrays

Solar cells collect the Sun’s
energy and turn it into
electricity to power the station.
‘Extra’ energy is stored to be used
when the ISS is not in direct sunlight.

B




MARS BASE

Getting there The red planet Mars is more like Earth than any other planet in
fJt shares certain features with Earth, whighfhean
nans might be able to live orjscdok Sufface.

At the moment, we're a long way from having the technology
we'd need to live on Mars. First off, we'd need special spacesuits to protect
humans from the harsh conditions. Then, if we planned to stay for long,
we'd need to find a way of making drinking water, growing food and producing
enough oxygen to breathe. These are just some of the challenges scientists are
working to solve.

Getting by
We couldn’t carry
everything we'd need to live
on Mars. Solar panels could
help provide energy.

Life on Mars?

Water once flowed across
Mars - we know this from
the channels carved in its
surface. Wherever there

is water on Earth, there is
life, so scientists think there
could be life on Mars. The
search is still underway...

Radiation danger
vnlidM TR
FPm¥Enetic field, meaning
it's exposed to high levels of
radiation from the Sun.

Olympus Mons

Mars has the largest volcano in
the solar system. Callsd Olympus
Mons, it is more than twice the
size of Mount Everest on Earth.

Humans will have to
in protective struct

2

.. Suited up
Martian astronauts will have-
Qﬁrspsiallpdu’gmi? s
to protect them from ivﬁz >
[rovide the air they need
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GLOSSARY

Atmosphere

ol

from the Sun’s harmful rays.

Axis )
An invisible line running through the middle ofa ., *
planet, around which it rotates. The tilt in Earth’s

axis means the northen hemisphere tips towards .
the Sun, creating seasons.

NN
BONNIER
area where the force of gravity
is so strong that nothing can escape it, not even

light.

Black hole

A concentrate

Climate
The weather over a long period of time.

Core

i:.ﬁ@ﬁ?gi Ellﬁlayer. The outer core is %W‘ER

molten iron. The inner core is a ball oft
at temperatures hotter than 6,000 °C.

Environment

The surrounding conditions in which living things
exist. This includes air, soil, water and climate,

as well as plants and animals.

Martian ; S
The name for ammlgo‘rzélien from the
planet Mars.

NASA

NASA is an acronym for National Aeronautics
and Space Administration. Based in Washington
D.C. in the United States, NASA conducts space
research and organises space travel missions.
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An unmanned spacecraft that explores space and . SN .' AL S LT |
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Radiation . . 2 % o nY 55 . ooe bt
A type of energy, such as heat or light that is . 7 ‘. e R IR i v ® + &
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atellite v =
An object in space that orbits a celestial body, A .
s .
such as a planet or star. 2 \ »

Solar eclipse -
A naturally-occurring event whereby the Moon
partially obscures the Sun, creating a shadow over

Earth. R

E
Spacecraft BONN\
A vehicle or type of machine designed to travel in
space.

Supernova o

Created by a powerful stellar explosion,

a supernova is a star that emits material,
ily ing the star’s brigh
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