


























Solar system

Our solar system
includes our own
personal star which we
call the Sun, and the
planets and other bits
that are flying round it.
(The word solar means
“to do with the Sun”.)
The Sun is only a
smallish star but don’t
be disappointed. If it
had been any bigger we would all have been frazzled
up eons ago.

Planets

Orbiting round our Sun
is a set of planets.
(We've just discovered
planets going round
some other stars, too.)
The Sun is far bigger
than all its planets
together, and also
planets do not generate
light, we can only see
them because the Sun
lights them up.

Satellites (or moons)

“Satellite” can mean all sorts of things but
basically it's a smaller thing that latches on to a
bigger thing otherwise it doesn’t know where to go.

10

pe.

i
1
i



(If ever you get to be a
big pop star you'll find
you have loads of
satellites, although they
call themselves public
relations executives,
agents and image
consultants.) Earth has
one natural satellite,
the Moon, which spins
round the Earth and so
wherever the Earth goes the Moon comes too.
Earth also has thousands of unnatural satellites;
these are man-made things like space stations
and satellite dishes and general space junk. Some
planets don’t have any moons, and some have a
lot more than their fair share, as you will see
later.

Comets

Comets are fab. While
everything else in the
solar system generally
toddles round keeping
out of everybody else’s
way, comets  hurl
themselves from one
side of the solar system
to the other and back
again. This is even
cleverer when you
know that your average comet is just a five-mile-
wide ice cube.
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Asteroids

These are lumps of rock
and metal flying about
in space. In the solar
system most of them
are in “The Asteroid
Belt” which runs
between Mars and
Jupiter. The biggest
asteroid in the belt is
1,000 km across, and
nobody knows how
small the smallest is because it’'s too small. (The
great thing about space is that there’s a lot of stuff
that nobody knows, so you can make something up
and nobody can definitely say you're wrong. You
could even say the smallest asteroid is made of jam
and speaks French and nobody could prove you
were lying.)

Meteorites
Nasty! These are Ho

- ~
generally runaway @ UNEXPECED
asteroids or comets
which come crashing < - h
down to Earth. They ;,,,fg’
get so hot that they 4/ & i =
burn up as they c—_,g W gy 8
plummet through the | \o u_ 1../4;,.9 \\\;
atmosphere and con- \ i 2,

sequently they are a lot
smaller by the time —
they hit the ground. That’s a relief because, to give
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507 You SOUTHIES NEVER
SeE CASSIOPEIA.

WHAT PoYou MEANYOUR

S T

DEAL! ‘You
Crea'f‘gaumﬁmo

iN JANUARY WE GET THE
BEST CONSTELLATION OF A
ORION THE HUNTER.

The brightness of stars
The brightness of a star as it appears to us is called
its MAGNITUDE. Funnily enough, it works the
wrong way round because the brighter a star is, the
lower the number.
Here are some typical magnitudes:
10 Extremely faint star, you’ll need a big
telescope.
6 The faintest stars you can see with the naked
eye.
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URANUS, NEPTUNE and PLUTO, the outer three
planets, come round about once a year, but you'll be
lucky to see them. In theory you should be able to
see Uranus using just your eyes, but at magnitude
5.8, it will be about the dimmest thing you will be
able to make out. Neptune is just too far away
unless you have a really good telescope, and as for
Pluto ... you may as well look for a fly’s footprint in
a coal cellar. (Mind you, later in this book we’ll take
you to Pluto and you’ll realize you aren’t missing
much.)

Do I need lots of posh gear?

Not really — apart from this book and your own eyes
all you need are THICK SOCKS and a WARM
COAT. (To get the best views you need to be outside
on a clear night, and it can get pretty chilly!)

ARE ‘You SURE
I DON'T NEEDANY
OTHER CLSTHES?
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... you might just see a faint smudge in the sky.

That’s it!

® Look for the Andromeda constellation (just below
Cassiopeia which is the big “W” shaped one), and
the galaxy is here:

———

CRSHSIOPEIA |

L

. + GALAXY

Red and blue supergiants!

“Red Giant” is the name for a gigantic old star, and
you'll find out why later on in the book. One of the
biggest is Betelgeuse in Orion, even with your own
eyes you should be able to see that it is orange-red
rather than white. While you are studying Orion
notice Rigel too, this is one of the biggest and most
powerful stars in the sky and is a “Blue Supergiant”.
(It is 57,000 times brighter than our Sun!) Other red
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it wrong and they often look fat and spotty. (The
models, not the nebulas.) One particularly good

nebula is called the Horsehead Nebula because in
photographs it looks rather like a horse’s head.

The Pleiades

This is a little bunch of stars nicknamed “The Seven
Sisters” even though there are a lot more than seven
of them. (A good test of your eyesight is how many
stars you can see. Most people can pick out four or
five, but the record is supposed to be 13!) They are
very young and hot and the cluster is especially
bright because of the nebula gas around them. With
binoculars you might notice they are a blue-white
colour, and many people think they are the prettiest
sight in deep space. The Pleiades are close to the
main stars in Taurus and look best around
December.
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Polaris
Polaris or the “Pole Star” or even the “North Star” is
not one of the bigger stars, but for many people it is
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often probe their noses with their fingers and have
to be told to stop it.) A space probe is very similar,
we're just sticking a rocket up in the sky to see what
we can find.

Some famous unmanned flights
Usually unmanned flights don’t even come back to
Earth and some have gone on right out of the solar
system! Here are just a very few of them and the
dates they were launched:

LUNA 2, September 1959. The first probe to reach
the Moon, in September 1959. What a pity - it flew
all that way then crash-landed.

T

VENERA 4, June 1967. The first probe to land on
Venus AND send back data to tell us about it (in
October 1967).

WEATHER 1S AWFUL,
WISH You WERE
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astronauts went up in the Space Shuttle Endeavour
and fixed an extra gadget into the HST to correct it.
This mission took 11 days and involved 5 space
walks and a LOT of nerve!

So much for unmanned flights, but now it's time
we got into space ourselves.

Before humans went up into space, all sorts of
animals including mice, dogs and monkeys were
sent up to see if they could survive the trip.

There is a story that one monkey called Beezer
actually made 5 space trips, and on the last trip a
man was finally allowed to accompany him. Once
the rocket had reached its parking orbit, both the
man and Beezer had envelopes to open.

Beezer opened his envelope and his instructions
read “Check height, altitude, speed and update
geospace position on computer gyroscope. Ensure
cabin life-support system is registering correct
temperature and pressure, and check air recycling
unit is functioning. Monitor fuel consumption and
check computer wave link to Earth base is open on
all channels.”
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The Asteroid game!

All the deep space probes so far have managed
to pass through the Asteroid Belt intact. This took
a lot of skill but also a LOT of luck! Here’s a game
to see if you can get through the Asteroid Belt.
To play you will need a normal six-sided dice.
You might like to challenge a friend and take
alternate turns.
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our moon does from Earth. (It’s the only moon in the
solar system that does appear bigger than ours from
the nearest planet.) Photographs of Io look a bit like
a pizza — but if you go there don't try it. It tastes
horrible.

EUROPA is 3,130 km across and like a big dirty
snooker ball. There are a few dark lines on it but no
decent hills or craters.

GANYMEDE is 5,268 km across, which is bigger
than the planet Mercury. Although it is the biggest
moon in the solar system, from Jupiter it only looks
half the size of lo because it’s a lot further away. It
i8 icy and has craters but no working volcanoes.
CALLISTO is 4,806 km across and again is icy with
craters, but in particular it has two strange “basins”
called Valhalla and Asgard. These are like massive
dents in the surface about 300 km across and each
is surrounded by a pattern of rings. Very odd.

The only weedy thing about Jupiter

Everybody knows that Saturn has a brilliant system
of rings round it, and you’ll find out all about them
soon. What most people don’t know is that Jupiter
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e Phoebe goes round backwards compared to all the
others. It probably used to be an asteroid that got
caught by Saturn’s gravity.

However, by far the biggest and most interesting
moon is...

Titan

Titan is larger than the planet Mercury and is
second only to Jupiter’s Ganymede in the “Biggest
Moon in the Solar System” competition. Best of all
there is an extra feature which for years has had
scientists jumping up and down in trouser-tiddling
excitement ... Titan has an atmosphere! We couldn’t
breathe it because it is nitrogen and methane, but
there’s enough of it to give a pressure about 1'/2
times Earth, which makes us start to seriously
wonder — could there be some sort of life?

Titan looks solid enough, so let’s land and have a
look round.

To start with the sky is obliterated by orange
clouds, so sadly we won’t be able to see Saturn or the
rings. Furthermore, if it rains DO NOT DRINK IT!
This is because the rain will not be water but liquid
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craters, ice cliffs, valleys, plains and everything else
to make scientists go all soppy when they look at it.

YouRE So BEAUTIfUL ,PLEASE LET'S
GETMARRIED . I'M SURE WE'I] WoRK
SOMETH . |

Uranian rings

Yes, there are some thin spooky black rings but after
Saturn they aren’t really worth a look. The lowest
moons, Cordelia and Ophelia, keep them in place,
which is just as well because nobody else would
want them.

The Uranian creature

If you can’t find Uranians at first, look in the rivers
of methane. To conserve even the tiniest amount of
body heat, the Uranian will have to be MASSIVE
like a giant whale, and will need to live in the sea to
stop itself falling apart. It will come up to breathe
hydrogen through its blow-hole. Even the Titanic
Penguin would be spooked out by the Uranian.

















































gather, together with space dust which has come
from old stars that have been and gone. (These
clouds are billions of kilometres across.) A cloud like
this is called a NEBULA and it acts as a nursery for
raising baby stars.

To begin with all stars form the same way. The
effect of gravity gradually causes the particles in the
nebula to move in closer to each other. As they do so,
a lump forms which keeps getting bigger and
thicker and the lump’s gravity gets stronger and
stronger. As the particles in the middle start to get
squashed, the lump gets hotter and hotter and
gradually it turns into a baby star. What happens
next depends on how big the baby is. BIGGER
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The rest of our galaxy

e Our galaxy is about 100,000 light years across and
contains about a million million stars, one of which
is our Sun.

e Our galaxy is in the shape of a flat spiral which is
spinning round.

e Our Sun is about 30,000 light years from the
centre of the galaxy and it takes about 225 million
years to spin right round it once.

e All the stars you can see from Earth are the very
nearest neighbours to us in our own galaxy.

e From Earth the only way to see the rest of our
galaxy is to look up at the Milky Way, but we only
get a sideways on view. It's a bit like trying to
watch a football match while lying at the side of
the pitch.

If our super rocket takes us above the galaxy, we

will be able to look down and see the spiral shape.
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In the middle are a mass of old red giants, and out
along the two arms are a mixture of old and new
stars. We (on Earth) are about halfway along one of
the arms.

Our galaxy is one of a small local group which
contains about 20-30 galaxies all within a few
million light years of each other. Our galaxy and the
Andromeda galaxy are the two biggest.
® Andromeda is also a spiral galaxy, but there are

other types, such as elliptical and irregular. (Mind

you, spiral galaxies are definitely the coolest
looking galaxies to be living in.)

Clusters and super clusters

Groups of galaxies bunch together to form “clusters”
which can contain thousands of galaxies. Our local
group is on the outskirts of the Virgo cluster, the
middle of which is about 60 million light years away.



















CAN You SEE WHERE

“THE NORTHERN CORSTELLATIONS
%% ARE ONTHIS MAP?
y 4 Ny _

ONCE ‘Yw\E SEEN
THE MAIN (CoNSTELLATION S
A FEW TIMES You WiLL FIND
YoUCAN SPoT THEM IMMEDI ALY,
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CAN You SEE WHERE
THE SOUTHERN CoNSTELLATIONS
ARE ONTHIS MAP?
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First there was the Big Bang

Then our galaxy was born
Now we're all hurtling through space at the speed ol
light, along with billions and billions of other planets
stars. satellites, meteors, comets, asteroids, meteoriic

.i[l(l _;'tu)dllu;\x HH]\ L.Iin'-.'x s whal l!.

This gobsmacking guide gives you mind-boggling

information about our galaxy and bevond. Jump up
and down with excitement as you're whisked away on a
grand tour of the solar system where you Il go sking on
Mars and meet the sad creature from Pluto. Gasp at somx
incredible facts about red giants, white dwarves and
h
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