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A high-speed trip
— RIREDRAT
You are going on the trip of a lifetime! It's a trip across

part of our galaxy. You will see many stars. You will
also see Earth.

Have you ever thought about the stars you can see in
the night sky? Each one is a huge ball of gas like our
Sun. They look so tiny in the sky because they are
very far away.

We are going to take a trip from one of those stars
to Earth. The trip would take thousands of years
in a spacecraft. We need something a bit quicker.
We are going to follow a beam of light.

Light is a kind of energy. Light is like all
energy. It can make things change. Light
allows us to see things. We'll find out how
on our trip.
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W This is the Apollo 10. It is one of the fastest
spacecraft. Even in this spacecraft our trip would
take thousands of years. Light can travel a lot faster.
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You probably already know some things about W
light. Light always travels in a straight line
unless something makes it change direction.
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The fastest thing there is
I [ B R B IR

Why follow a beam of light? Because

it is the fastest thing there is. When we
switch on a lamp the light is just there. It
is all over the room, all at once. But light
does not really reach everywhere all at
once. It travels at a speed of about 300000
kilometres (186000 miles) each second!

At the speed of light you could get to the
Moon in just over a second. You could
reach the Sun in about 8 minutes. So
fasten your seat belt!
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Light fantastic
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¥ light is a kind of energy

x most of the light we get on Earth is from the
Sun

x some other light sources include light bulbs,
candles, fires, or other stars

» light beams travel in straight lines
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A star in the Swan
RISEM—F 2

Our light beam is starting from a star called Deneb. From Earth,
Deneb looks like a tiny point of light. In fact, it is 60 times bigger
than the Sun. It shines 60000 times more brightly. But it is more
than 100000000 times further away!

Deneb looks so small because it is so far away. It is
15200000000000000 kilometres (9400000000000000 miles) from
Earth. This makes it one of the furthest stars we can see. A light
beam is the fastest thing there is. But it still takes many years to
travel from Deneb to Earth. So we had better get going!
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V¥ Deneb is part of a constellation
called Cygnus, or the “Swan”. A
constellation is a pattern made
by stars in the sky.
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V¥ Deneb is much bigger
than our own Sun.
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Light years
XF

Kilometres or miles are too small for measuring

the distances in space. Instead scientists use a
measurement called a light year. This is the distance
that light can travel in 1 year. A light year is roughly
9500 billion kilometres (5900 billion miles).

ANEREIEALIZRNERTPHES LAELZRDT ., #
FRAE A — AP RS F S AE . R R AL R
HBWEE . \RFRAFTIASTIAE (559FLER)




Light beam from Deneb
RiZMAHN LR

The star Deneb is a huge ball of gas. It is hotter than any fire on
Earth. A star creates huge amounts of energy. A lot of this energy
is heat and light.

Deneb is always giving out light. The light shines out in all directions.
We are going to follow a light beam all the way to Earth. It must be
going in exactly the right direction. This is important because you
can’t steer a light beam. It only goes straight ahead!

OK, so we know the direction to Earth. Now we pick a light beam,
and off we go!
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This photo shows that the Sunisa p
swirling ball of gas, just like Deneb.
It creates light energy, too.
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Where are we going?
HE W2

Earth is part of a galaxy called the Milky Way. The
galaxy is very large. We are travelling 1600 light years
from Deneb to Earth. But we will cross only a small part
of this galaxy.

The Milky Way has a bright centre called the hub. The
hub is packed with billions of stars. Spiral arms spread
out from the hub. Our Sun is near one of these arms. It is
called the Orion arm. Deneb is near the Orion arm, too.

At the start of the journey we travel through empty
space. There is nothing to see. Then a big ball of rock
appears ahead. It’s a planet. It looks like we are heading
straight for it!
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Speedy  Scientist
KIRFFR
Albert Einstein was a famous scientist. He lived from
1879 to 1955. He started thinking about the speed of
light when he was just 16 years old. Later he worked
out that nothing could travel faster than the speed of

light.
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V¥ This picture shows what
scientists think the Milky
Way galaxy looks like.
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Planets and nebulas
FR5CSH

rMost of the time, light can travel through space without any
problem. Much of space is transparent. There is nothing
to stop light getting through. A planet is different. It is
opaque. This means it does not let light through.

We won’t make it to Earth if our light beam hits this ~
planet! You can’t steer a light beam. We can only wait
and see what happens. Luckily our light beam misses

the planet and shoots straight on.

Many other light beams from Deneb head straight
into the planet. Some of them are taken in by the
rocks. They are absorbed. Others are reflected.
They bounce off in all directions.
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Warming light

Remember that light is a kind of energy? The ‘

g1k
light beams that are absorbed by the rocks don’t
just disappear. They make something happen. The
light energy warms up the rocks.
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The surface of a rocky planet is rough.
Light beams bounce off in all directions.
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Some light
is absorbed.
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Some light
is reflected.
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Some light misses
the planet.
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Shining gas Clouds

RNBHSET

We are out into deep space now. There is nothing for millions of
kilometres. Far in the distance there is a fuzzy-looking light. As

we get closer we see that it is an enormous cloud of gas and dust.
It is a nebula. Parts of the nebula are glowing brightly.

This time, our light beam does not miss. It goes straight into the
nebula. Will it get through? Some light beams are taken in. They

are absorbed by the gas and dust in the nebula. The light energy 1
makes the gas glow. Luckily, our light beam gets through. It has
not changed.

ST AR A T FAL— A, A AR A A K
5 BAG—EEMAHELE-AHA AR LEAROMLIERGFH, XkAE
B =By A k.

Xk, RO KEERTES, mAABBAZEZY. £A1%
Gt Evmy AR KA, A B P 49 SR A R 3R TR

B R R R AR AR AL, FiEAE, RATEEAR
WA R T, AR E

Nebulas
-H
Nebulas are huge clouds of gas and dust. Different
things can make a nebula. Some nebulas are left over
from giant stars that have exploded. Others are “star

nurseries”, where new stars are being made.
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