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Let’ s zoom!

MAGINE you can look down on the entire Universe. Through your viewfinder you can
see billions of galaxies, all clustered together. Now – zoom in. What can you see now?
Individual galaxies, some beautiful spirals, others just oval-shaped blobs... Zoom in some
more. Masses of stars and huge clouds of shimmering colour come into view. One of those
stars, a minute, insignificant pinprick of light
in your viewfinder, is, in fact, our own Sun. If
you zoom some more, you will start to
make out the planets of the Solar System,
one of which is our very own Earth.
Look for the viewfinder on each
illustration. Then turn the page to see
what you’ve zoomed in on next. It's
like a journey that begins with the
unbelievably massive and ends
with the incredibly tiny. On the
way, you visit the galaxies into
which all matter in the Universe is clustered,
the stars that make up
those galaxies, the family of
planets that surrounds very particular
star, Earth itself, the rocks that make up our
planet, and the atoms that make up those
rocks.

Universe

T

he Universe is everything we
know. All matter, from the tiniest
grain of sand to the most
gigantic star, belongs to the Universe. It
even includes empty space.
Scientists think that the Universe
began in an incredible explosion which
happened about 15 billion years ago.
During this event, called the Big Bang, all
matter, energy and space were created.
The Universe has expanded enormously
since the Big Bang.
Matter in the Universe is not evenly
spread, but clustered together in a netlike pattern. The “holes” are vast empty
spaces, known as voids. The dots of light
are not stars, however, but galaxy
clusters.

O

ur own galaxy, the Milky Way,
belongs to a cluster called the
Local Group. It consists of about
30 galaxies. The Local Group contains
different types of galaxies: spirals (like
the Milky Way), barred spirals (a little
different from the spiral’s catherinewheel shape), ellipticals (shaped like
ovals) and irregulars (no obvious
shape). The nearest galaxy to
Earth, the Large Magellanic
Cloud, is 170,000 light
years away.
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T

he Universe is made of billions of galaxies,
collections of stars. But galaxies are not
spread out evenly across space. In fact
they are clumped together in clusters, themselves
crowded into superclusters, giant “clouds” of
galaxies that span hundreds of millions of light
years. Superclusters tend to be stretched into
long “strings” that link together across the
Universe. In between the superclusters lie vast
empty spaces, known as voids.

Spiral

Galaxy

T

he Milky Way Galaxy is a huge, flat
spiral of stars. Named after the
misty band of stars in the night sky
(actually our side-on view of one of its
spiral arms), it contains about 200 billion
stars and measures about 100,000 light
years across. It spins at about 250
kilometres per second.
The Milky Way Galaxy has a bulge at its
centre, called the nucleus, where older, red
stars are concentrated. Four giant arms
spiral out from the nucleus. Younger blue
stars are found in these arms, along with
clouds of gas and dust, where new stars
are forming. About half-way out from the
nucleus are the middle-aged stars, mostly
yellow and orange.
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Stars

S

tars produce energy (including heat
and light) which they radiate in all
directions as they shine. These hot,
spinning globes of gas vary enormously in
size and according to the amount of energy
they give off. Many stars may have planets
orbiting around them — some perhaps
home to living things . . .
The shimmering, multi-coloured region
in this illustration is known as a nebula. It is
a vast cloud of dust and gas—the remains
of dying stars. Some of the Galaxy’s nebulae
take on spectacular shapes. Nebulae
provide the “raw material” from which new
stars begin to form millions of years into
the future.
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W

e have zoomed in on one of billions of stars
in the Milky Way Galaxy — the Sun. A relatively
small star, it is orbited by its family of eight planets,
which all travel around it in the same anticlockwise direction. The Sun
and planets make up the Solar System. Other members of
the Solar System are the dwarf planets
(including Pluto), moons, asteroids, comets,
meteoroids and vast amounts of dust and
gas. The Sun contains more than 99% of all
the matter in the Solar System.
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O

ne member of the Solar System is, of course, our own planet Earth.
It is the fifth largest planet (although much smaller than the fourth
largest, Neptune.) Earth is the only world in the Solar System known
to have life, made possible by the presence of liquid water, which
covers more than 71% of its surface. Earth is also neither too
close nor too far from the Sun, giving it a favourable
temperature. Its atmosphere shields it from the
Sun’s harmful rays, traps enough heat to
avoid extremes of hot or cold and
protects it from bombardment
by meteorites.

Earth’s surface is divided into giant slabs, called plates, that slide around
the globe – very gradually. These plate movements are responsible for
volcanic eruptions, earthquakes and, where two plate edges collide, the
crumpling up of land into mountains.
Wind, rain, frost, rivers, glaciers and the crashing of the waves all have a
part to play in shaping a landscape, carving out wide valleys, gnawing away at
cliffs and eventually reducing mountain ranges to level plains. Humans, too,
can change a landscape. Creating reservoirs, diverting rivers and quarrying
a mountain face are just some of the ways this can happen.

Land

E

arth’s landscape appears permanent and unchanging,
but it is, in fact, changing all the time. Sometimes this
happens quite quickly, for example, when part of a cliff
falls into the sea, or when a volcano erupts. Usually it is a
very slow process.

Observatory
(houses telescope)

T

here are three types of rock in the Earth’s
crust. Sedimentary rocks are made from
cemented rock fragments such as sand, gravel,
mud, or the remains of living things. Igneous rocks are
formed when magma, molten rock from the interior,
cools and solidifies. Metamorphic rocks are formed
when rocks are subjected to great pressure and heat.

Rocks

E

arth is one of four planets that are chiefly
made of rock. The gas giants, Jupiter, Saturn,
Uranus and Neptune, have relatively small
rocky cores with thick gas or liquid outer layers. Like
Mercury, Venus and Mars, Earth has a metal core
with rocky outer layers. Its thin, outer shell is called
the crust. Below that is the mantle, the upper region
of which is partly molten. The mantle surrounds the
core, made mostly of iron. The outer core is liquid,
while the inner core is solid.

Atoms

R

ocks are made of minerals, naturally occurring
chemical substances, such as quartz, feldspar and
biotite. Minerals, themselves, consist of a
combination of elements, such as silicon, oxygen, sodium
or magnesium. Elements are different kinds of atoms. All
matter in the Universe is made of atoms. They are so tiny
it is impossible to see them. A speck of dust consists of a
thousand billion atoms!

W

hat makes atoms different
from one another — resulting in
distinct elements — is the
number of particles they each consist of.
Hydrogen atoms are extremely light because they have
just two particles, whereas lead atoms are so heavy
because they consist of many particles.
In a mineral, atoms of different elements are
bonded to one another, forming molecules. The
molecules are packed closely together, so
that minerals, and the rocks they make up,
are dense solids.

Glossary

Meteorite A meteoroid that falls from space to
land on to the surface of a planet or a moon.

Asteroid A rocky body that orbits the Sun.
Asteroids range in size from tiny specks to just
under 1000 kilometres in diameter.

Meteoroid Fragments of rock that orbit
the Sun. Many were once parts of
asteroids. When a meteoroid
burns up near Earth it is known
as a meteor.

Neptune

Atmosphere The envelope of gases that surrounds
a planet, moon or star.
Atom A basic building block of matter. Elements,
naturally occurring substances like hydrogen,
carbon or gold that cannot be broken down into
simpler substances, are each made up from atoms
of the same kind.

The Sun, showing interior

Big Bang The origin of
the Universe, which
took place in a gigantic
explosion from an
incredibly hot and
dense state about 15
billion years ago.

Black hole A region of space from which nothing,
not even light, can escape. Its force of gravity is
much more powerful than any normal star.
Comet An object made of dust and ice that
orbits the Sun. On nearing the Sun, it develops two
immensely long tails streaming away from
the Sun.

Constellation A group of stars forming a pattern
in the night sky.
Crater A saucer-shaped feature found on the
surface of many moons and asteroids, and some
planets. It is formed by the impact of meteorites.
Eclipse The passage of one planet or moon in
front of another, totally or partially obscuring it
from an observer. In a solar eclipse, the Moon
passes between the Sun and Earth, blocking out
the Sun’s light.
Galaxy An enormous cluster of stars, planets, gas
and dust. Galaxies may contain billions of stars.
They are, themselves, gathered together in
clusters of up to a few thousand.
Light year The distance that light, which goes at a
speed of about 300,000 kilometres per second,
travels in one year. Astronomers use light years
to measure the immense distances between
objects in space.

Molecule A combination of atoms
Mars
bonded together. A molecule is the
smallest part of a substance that can exist by
itself and still possess its chemical properties.
Moon A smaller object that orbits a planet, also
known as a natural satellite.
Nebula A cloud of gas or dust in space.
Orbit The circular or elliptical (oval-shaped) path
followed by one object round another. The Moon
orbits Earth, while Earth orbits the Sun.
A star being sucked
into a black hole

Particle, subatomic
The constituent parts of
an atom. They
include electrons
and the protons
and neutrons
found in the
atomic nucleus
(centre).

Planet A world that orbits a star. Planets do
not radiate their own light, but reflect it from
the star. There are eight major planets and
three dwarf planets (including Pluto) in the
Solar System.
Plates, tectonic The large slabs into which
Earth’s surface is divided.
Quasar The centre of a very violent galaxy.
Solar System The Solar System consists of the
Sun, together with the nine planets, their
moons, comets, asteroids, meteoroids and a
mass of gas and dust that all circle around it.
Solar wind A stream of subatomic particles
flowing away from the Sun.
Space probe An unmanned spacecraft guided
from Earth. Some have, for example, passed
close by, or landed on the surface of other
planets and moons.
Star A globe of gas that produces heat from
nuclear reactions inside its core and radiates
light from its hot surface.
Supernova The massive explosion of a
supergiant star.
Universe All matter and space.

