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a guide to THE SUN THE SUN - OUR NEAREST STAR 

The Sun is at the centre of the Solar System; all the other Solar System bodies revolve around
it in their orbits. It is also a star: a typical, average dwarf G star. Ninety-nine per cent of the
Solar System�s mass is accounted for by the Sun, and virtually all life on Earth is directly
or indirectly supported by it. The Sun consists of about 70 per cent hydrogen and
28 per cent helium. The remainder is mostly oxygen and carbon. As with all stars,
the Sun�s energy is generated by nuclear fusion reactions that take place under extreme
conditions in the core. Energy released from the core, which is about 250,000 miles
across, passes through the radiative zone, which is
nearly 200,000 miles thick, by a process of successive
absorptions and re-emissions. It then passes through
the 125,000-mile-thick convective zone to the
surface � the photosphere � from where it is radiated
into space. To put these figures in context, the Sun is
roughly 100 times the diameter of our planet and its
light and heat take around 8 minutes to reach us.
The Sun radiates as much energy in 15 minutes
as the entire human race consumes,
in all forms, during a year. 

SUNSPOTS & SOLAR FLARES
Sunspots are areas where the Sun�s light output is restricted to
a certain extent by magnetic fields at that point in the photosphere.
Sunspots emit a considerable amount of light, but in
comparison with the rest of the Sun�s surface they
appear dark. An individual spot has a dark centre,
known as the umbra, surrounded by a
lighter region, the penumbra. Spots often appear in
pairs or groups. Small ones may last for only an hour
or two, while bigger ones may last for weeks.
The Sun rotates every 27 days or so as seen from the
Earth�s point of view, so spots appear to move from
one side of the solar disk to the other, changing
day by day. The number of sunspots visible depends
on the stage in a solar cycle of roughly 11 years.
Solar flares � violent releases of magnetic energy in
the inner solar atmosphere above active regions �
are common at times of high sunspot activity. 

SOLAR ECLIPSES
A solar eclipse occurs when the Sun, Moon and Earth
are very nearly in a straight line. A total solar eclipse is
seen at places where the umbra of the Moon�s shadow
cone falls on and moves over the Earth�s surface;
at the same time the eclipse will appear partial to
observers on either side of the central track of
totality. The overall duration of a solar eclipse
can be as much as four hours, but totality only
lasts at most seven and a half minutes.
There are between two and five solar
eclipses each year. Even during a total eclipse,
it is vital that you never look directly at the Sun.

THE SOHO MISSION
SOHO (Solar and Heliospheric Observatory)
a joint European Space Agency and Nasa Mission,
was launched in 1995. It has made the largest and
most detailed database ever of solar surface
features, viewing and investigating the Sun from its
deep core, through its outer atmosphere - the
corona - and the the solar wind, the stream of
highly ionized gas that blows continuously outward
through the Solar System, out to a distance ten
times beyond the Earth’s orbit. Although not part
of its mission, it has become the most prolific
discoverer of comets in the history of astronomy. 

GLOBAL WARMING
Short-wave radiation from the Sun readily penetrates
Earth�s atmosphere to reach the ground. Radiation
re-emitted from the ground is trapped by atmospheric
constituents such as carbon dioxide, raising the planetary
temperature. This is the so called �greenhouse effect�.
The past 150 years or so has seen a significant increase in
levels of greenhouse gasses (such as carbon dioxide and
methane). If the proportion of solar energy trapped in
our atmosphere continues to rise, global temperature will
do likewise, with potentially catastrophic effects,
such as the loss of Polar ice.

THE SUN AND OUR HEALTH
Ultraviolet radiation from the Sun is the main cause of skin cancer,
which kills more than 1,000 Britons every year. Sunburn,
the first stage of UV damage, can result from
as little as 30 minutes of exposure to the Sun.
High exposure to sunlight can also increase
your susceptibility to cataracts � the world�s
main cause of blindness. On the postitive side,
sunlight is our most important source of
vitamin D, which helps strengthen bones
and muscles and boosts the immune system.
10 minutes of sunshine a day is sufficient
for most health needs. 

THE SUN�S VITAL STATISTICS
Mean distance from the earth: 92.95 million miles.

Diameter: about 800,000 miles.

Diameter of core: about 250,000 miles.

Rate at which mass is converted into energy: 4.3 million tons per second.

Surface temperature: 5,500 oC.

Core temperature: 15.6 million oC.

Approximate age: 4.57 billion years.
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