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a guide to THE STARS WHAT IS A STAR? 

A star is basically a globe of hydrogen gas which shines because of nuclear reactions at its heart.
These consume hydrogen, converting it to helium and releasing energy in the process.
These reactions don�t occur in hydrogen gas in normal conditions on Earth as very high pressures
and temperatures are needed to start them. The controlling factor in the the life of a
star is its mass. Low mass stars, a tenth or so of the mass of the Sun, are very dim and red and last
for billions of years. Those of high mass (which could be up to about 100 times that of the Sun )
shine brilliantly with a strong bluish light, but last only a few million years. 

Stars are categorised based on their temperature.
The sequence starts with type 0 stars, which are the
most massive, hottest and bluest, and runs through
type B and type A, then F and G (yellowish), K (orange),
and M (orange-red). Within these classifications there
are also giants and dwarfs, but these terms refer
merely to the star�s diameter compared with
others of its type, not to its actual mass. 

Only about 6 per cent of the stars in the sky are as
bright as the Sun or brighter, yet these are the ones
that we see and, as a result, the ones that
we consider typical. About 70 per cent of the stars in the Galaxy are red dwarfs,
like Proxima Centauri, the nearest star of all, which can only be seen with a telescope.

THE LIFE AND DEATH OF OUR SUN
The Sun, like all stars, is powered by hydrogen.
In about 5 billion years, when its fuel
runs low, it will expand to become a red giant.
It will then have a cooler outside temperature
with a bright core. Eventually the outer layers
are lost. When the Sun can no longer support itself
through nuclear energy, a planetary nebula is left
� a gas shell surrounding the dying star. When the gas
blows away, the core of the old star is left as a white
dwarf, an enormously dense star  (around the size of
the Earth but with the mass of the Sun).
Over time the white dwarf will cool
down to leave a cold, dark object. 

LIGHT YEARS AWAY...
Even if you could travel at the speed of light, it would
still take you 13.7 billion years to reach the edge of the known
universe. A light year is a measure of distance, not time.
It is the total distance that a beam of light, moving
in a straight line, travels in one year. As light travels
at 186,000 miles per second, a light year is a long way!
...Nearly 6 trillion miles. Knowing the distance that
light travels in one year means we can calculate the
distance between objects in the universe. Proxima
Centauri, the closest star to us, is 4.37 light years
away - around 24 trillion miles. 

BLACK HOLES
A black hole is a region of space in
which gravity is so powerful not even
visible light can escape.

The term comes from the fact that
the absorption of light renders the
black hole�s interior invisible and
indistinguishable from the black
space around it.

Despite the interior being invisible,
a black hole may be detected through
interaction with matter that lies in orbit
outside an area called the event horizon,
for example, tracking stars that orbit
around its centre.
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GALAXIES 
A galaxy is a huge assembly of stars, dust and
gas, an example of which is our own Milky Way
Galaxy. There are three main types, Elliptical
galaxies are round or elliptical systems,
showing a gradual decrease in brightness
from the centre outwards. Spiral galaxies
are flattened, disk-shaped systems in which
young stars, dust and gas are concentrated
in spiral arms coiling out from a central
bulge, the nucleus. Barred spiral galaxies
are distinguished by a bright central bar
from which the spiral arms emerge. 

THE HUBBLE TELESCOPE
The Hubble Space Telescope was launched in 1990.
Because it orbits outside the Earth�s atmosphere, It can see
much further than ground based telescopes and has helped
determine the age of the universe, the identity
of quasars and the existence of dark energy.
Hubble has sent back some stunning
images. For example, the Sombrero
galaxy. 50,000 light-years
across and 28 million
light-years from Earth.
There are about 800
billion suns in this image.

STAR CLUSTERS 
Star clusters may contain anything
from several dozen to several
hundred stars. Globular clusters
are symmetrical systems containing
up to a million very old stars in
the halo of our Galaxy.
They are typically 50 to 150 light
years across and at least 20,000
light years away. The best-known
open cluster is the Pleiades, or
Seven Sisters, which is visible
to the naked eye.
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