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It was with great sadness that we heard of the death of
Sir Patrick Moore on 9th December 2012 at his home in
Selsey, West Sussex. Through his presentation of the
BBC’s monthly astronomy programme ‘The Sky at Night’
and his many books (over 70), he provided the inspiration
that introduced so many people to astronomy. For most
people this was enough to encourage them to just look up
into the night sky and recognise some of the wonders
there. For others it introduced then to astronomy as a
much loved hobby and for a lucky few a career as a
professional astronomer.

Sir Patrick read his first book on astronomy at the age of
six and published his first paper on the topic at the age
of 13. He went on to win a Bafta for services to
television and was a member of the Royal Society. He
received a knighthood in 2001. Although often regarded
as a 'celebrity scientist', his past work represented
significant and serious progress in astronomy. His work
in mapping the Moon was used by NASA for the Apollo
landings and he created the ‘Caldwell catalogue’ of
galaxies and nebulae (named after the first and usually
forgotten part of his double-barrelled name).

He celebrated the 55th anniversary of the monthly BBC
programme ‘The Sky at Night’ in April 2012, when it
became the longest-running television series with the
same presenter. Sir Patrick had only missed one episode
since it began in 1957, when in 2004 he suffered a severe
bout of food poisoning that nearly killed him. Speaking at
a party to celebrate the 55th anniversary of The Sky At
Night, he said he hoped the programme would continue
indefinitely. He said: "I'm absolutely staggered. I never
thought when I began doing television shows that I'd be
on for another year, let alone 55 years. I didn't know if I
was going to be good enough or if the subject matter
would hold up”. Thankfully both were good enough.

On a local note Patrick was a Hon. Vice President of the
Newbury Astronomical Society since its foundation in
1981. Patrick was a great astronomical observer and a
much loved British eccentric. He will be sadly missed.
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NEWBURY ASTRONOMICAL SOCIETY MEETING
4th January
Members Evening
Website:
www.newburyas.org.uk
THE NEXT NEWBURY BEGINNERS MEETING
16th January
Gemini and Double Stars
Website:
www.naasbeginners.co.uk.

SOLAR ECLIPSE NOVEMBER 13th 2012
There was a total solar eclipse on 13th November 2012
across the south Pacific Ocean region. . The path of
totality (Umbra - the inner and darkest part of the Moon’s
shadow) crossed the South Pacific Ocean where it had
its only landfall in northern Australia. The chart below
shows the path of totality where the Sun will be
completely covered by the Moon (the blue line). To
each side of the line of totality are lines showing where
progressively less of the Sun will be covered by the
Moon as a partial eclipse (Penumbra).

One intrepid member of the Newbury Astronomical Society
journeyed across the world to see the event near Cairns.
Steve Knight flew for 22 hours to get to Sydney in Australia
he then waited for 6 hours in Sydney for another 2 hour
flight to Cairns. Steve arrived in Cairns at 15:30 and then
went to the eclipse briefing meeting at 18:30. He left the
hotel at 2 o’clock the following morning to see the eclipse at
05:45. Here are some of Steve’s pictures:

Total Eclipse showing prominences
Prominences are plumes of hot gas being ejected from the
Sun. They can only be seen as pink ‘flame like’ structures
around the edge of the Sun during a total eclipse.

The path of the Solar Eclipse
The first and only populated region in the path was along
the east coast of Queensland. Cairns is located about
30 kilometres south of the central line of totality. Its
residents and visitors enjoyed an early morning total
eclipse lasting about 2 minutes with the Sun just 14°
above the eastern horizon. Observers on the central
line saw another 5 seconds of totality but local weather
conditions played a far greater role in choosing a
cloudless viewing site than an extra few seconds of
totality as the coast was quite cloudy.

The Sun’s Corona only visible during eclipse
The Corona is the Sun’s atmosphere which normally can’t
be seen due to the overwhelming glare from the Sun.
During a total eclipse the Sun is covered by the Moon and
the Corona becomes visible.

The path of totality across northern Australia
After leaving Australia, the umbral shadow passed over
the Pacific Ocean undisturbed by further landfall for the
remainder of its track. The point of greatest eclipse
occurred in the South Pacific at 22:11:48 UT. At this
time the axis of the Moon's shadow passed closest to
Earth's centre. The maximum duration of totality there
was 4 minutes 2 seconds.

The ‘Diamond Ring’ effect
As the Sun is covered by the Moon during the total eclipse
the Corona can be seen with the naked eye or using
binoculars. However filters must be refitted before the edge
of the Sun reappears and creates the Diamond Ring effect.
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ORION AND HIS HUNTING DOGS

From the beginning of the new year through to late
spring, the southern sky is dominated by the beautiful
Constellation of Orion.

Orion is the most beautiful, noticeable and most interesting
of all the constellations. During January, February and
March it dominates the southern sky. Orion is named after
a hunter in Greek mythology. In the ‘stick figure’ chart
above, his skirt-like tunic is tied with a belt formed by three
stars: Alnitak, Alnilam and Mintaka, these three stars are
immediately noticeable. He has a sword hanging from his
belt made from a beautiful group of stars with Nair al Saif at
the tip (bottom) of the sword. The bottom of his tunic is
defined by the stars Saiph and Rigel. His shoulders are
marked by the stars Betelgeuse and Bellatrix. From
Bellatrix his arm is extended and he is holding a shield to
fend off the charging bull Taurus. Orion also has a club
held above his head defined by a line of stars to the north of
Betelgeuse. Orion is one of the few constellations that do
actually resemble the figure they are named after.

Orion is often shown as facing the attack of a Taurus the
bull yet there are no myths in Greek mythology telling
any such tale. The constellation of Orion has its origins
in Sumerian mythology specifically in the myth of
Gilgamesh. Sumerians associated it with the story of
their hero fighting the bull of heaven represented by
Taurus.
When describing the constellation, the Greek
astronomer Ptolemy describes the hero with a club and
lion’s pelt, both of which are usually associated with
Hercules but there is no evidence in mythology books of
a direct relation between the constellation and Hercules.
However since Hercules, the most famous of Greek
heroes, is represented by the much less conspicuous
constellation of Hercules and since one of his tasks was
to catch the Cretan bull, there are at least hints of a
possible connection between the two.

The whole area around Orion is filled with nebulosity and
most of Orion’s stars are actually grouped together. They
are largely comprised of young stars formed from clouds of
gas and dust clouds distributed around the whole area of
Orion. This area is like a stellar nursery, where new stars
are forming about 1,300 light years from us.

Orion is depicted in modern star charts as facing up to
the charging Taurus with his club above his head and a
shield held out in front of him to fend off Taurus. The
stick figure in the chart above does show some
resemblance to this. Orion is followed by his hunting
dogs Sirius in Canis Major and Procyon in Canis Minor.

The stars of Orion are physically located in the next spiral
arm out from where our Sun is located in our galaxy the
Milky Way. The position of our Sun is indicated by the
arrow on the artist’s impression of what our galaxy is
thought to look like, on the next page.
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RIGEL is the bright white star at the bottom right of the
figure of Orion. It is another giant star but is at a very
different phase to Betelgeuse. It is a young ‘B’ type star
about 18 times more massive than our Sun. With a surface
temperature of about 9,000oC and an absolute magnitude
of -8.2 it is 120,000 times brighter than our Sun. It is a giant
blue / white star which because of its huge mass and strong
gravity is consuming its Hydrogen fuel at such a ferocious
rate that it has become hyperactive.
Rigel will be short lived and burn itself out very quickly,
probably in just a few million years. It will quickly (in stellar
terms) develop into a red giant like Betelgeuse and end its
life by destroying itself in a massive supernova explosion.
Rigel is so massive that it will be able to process the Helium
produced from the fusion of Hydrogen in its core into
heavier elements. It will create a layered core of heavier
elements until the centre is full of Iron.

The Milky Way with the position of our Sun arrowed
BETELGEUSE is the bright red star at the upper left (left
shoulder) of Orion. It is thought to have been created in
the Orion nebula but has subsequently moved closer to
us and is now only 650 light years away from Earth.
Betelgeuse is a Red Giant star about 900 times the
diameter of our sun and appears distinctly orange, even
to the naked eye. It is so large that the orbits of all our
planets out to and possibly beyond Mars would fit inside
it. Betelgeuse is so large it is the only star to have had
an image built up of its surface showing some features.

The build up of heavier elements in a giant star
When the central core of Iron has been produced, the star
will not be able to produce any further heavier elements.
The process to fuse lighter elements into Iron consumes
more energy than is produced by the fusion process. With
the radiation energy being produced in the core not being
sufficient to counteract the force of gravity in the star it will
suddenly collapse and destroy itself in a Supernova
explosion. At this moment all the elements heavier than
Iron are created by the tremendous pressure and heat of
the supernova explosion.
Rigel is in fact the largest of a system of three stars, all
orbiting each other. The second brightest member of this
group, which is a double itself, is visible using a modest
telescope but is small and faint compared to its big brother
Rigel. The stars in the Rigel system are true members of
Orion and are located about 900 light years away us.

Betelgeuse imaged by ESO’s VLT.
Betelgeuse is a star approaching the end of its life and
has become bloated and unstable so that it pulsates and
throws off huge plumes of gas and dust (image above).
Having used up most of its Hydrogen fuel it struggles to
continue its existence. Eventually, sometime in the next
million years or so it will finish its phase as a red giant.
Betelgeuse will destroy itself in what is known as a
‘Supernova’ explosion. The outer layers will be thrown
off into space and the core will implode to form a
Neutron Star. This is a type of star remnant that has
been crushed by its own gravity until much of the space
between the atoms has been closed up and all the
Protons have been changed into Neutrons. Neutron
stars are typically about 25 kilometres in diameter (about
the size of the M25 motorway) but have the mass of a
giant star. Often these stars spin very fast and have jets
of energetic particles beaming from their poles.

Another star that has special interest is Alnitak (the eastern
or left star in Orion’s belt). Alintak is a triple star system
with two of the stars separated by 2.6 arc-seconds and the
third star 57.6 arc-second away from the pair.
What about Orion’s faithful hunting dogs? See Page 6.
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Messier 42 (M42) The Great Orion Nebula
The crowning glory of the constellation of Orion is When a photon of ultraviolet light from the powerful young
undoubtedly Messier 42 (M42) the great Orion Nebula. stars hits a gas atom it causes an electron to jump from its
It can be found below the line of three stars of his belt normal orbit to a higher orbit. After a very short time the
where there is a vertical line of stars forming his sword electron jumps back to its original orbit and emits a flash of
(hanging from his belt). About half way down the line light. The colour of this light is unique to the type of atom
of stars making up Orion’s sword is a hazy patch that that has emitted it. For example Hydrogen always emits
can be seen with binoculars or even with just the red light as can be seen in the image above.
naked eye on a clear night. The hazy patch is a
The Trapezium is a group of four very bright and powerful
nebula (a vast cloud of gas and dust).
young stars along with smaller stars that produce most of
The Nebula is a gigantic cloud of Hydrogen gas mixed the radiation to illuminate the nebula. They are located in
with other gases and dust from which new stars are the bright area at the centre of the picture above. A small
being formed. Through a pair of binoculars the nebula telescope will show the Trapezium as a small square of
looks like a small fuzzy patch in the line of stars. Seen stars and will show some of the detail in the cloud. A larger
through a telescope the cloud like structure can been telescope will bring out more of detail in the cloud.
made out. Swirls of gas and dust can be seen, some
are lit up but some are dark and silhouetted against
the illuminated clouds behind.
The main cloud is actually illuminated by the young
stars forming in it. Most of the energy illuminating this
nebula comes from a group of 4 stars known as the
Trapezium. These stars have formed quite recently (in
stellar terms) out of the gas and dust in the nebula;
they are young, hot and very active.
Much of the gas and dust in the nebula shines by
reflecting light (mainly ultraviolet) from the very young
stars of the Trapezium in the centre of the nebula.
Some gas also produces its own light because the
radiation energy from the powerful young stars excites
the gas atoms causing them to glow somewhat like a
M42 as it may be seen through a telescope
fluorescent light.
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ORION’S DOGS – SIRIUS AND PROCYON

Orion the Hunter and his dogs: Sirius and Procyon
Following Orion across the sky are his two hunting dogs, In the last few years special optical techniques have been
Sirius (the large dog) to the south east and Procyon (the used to reduce the glare from stars to enable planets and
little dog) to the east.
companion stars to be seen. These techniques have
Sirius is the brightest star that can be seen from the UK. been used to reveal the white dwarf companion to Sirius.
It is very easy to find as it sparkles low in the east. When As Sirius is known as ‘the ‘Dog Star’ the smaller
it is seen using binoculars it appears to flash many companion has become known as ‘the Pup’ but its correct
different colours, white, red, blue and even green. The scientific name is Sirius ‘B’ with Sirius itself being called
star itself does not change colour, it is caused by the Sirius ‘A’.
turbulence in the atmosphere close to horizon. Stars
positioned higher in the sky twinkle less and when directly
overhead hardly twinkle at all.
Not only is Sirius the brightest star in our night sky it is
also the closest star that we can see, from the UK, at just
9 light years distance. As if this was not interesting
enough Sirius has another hidden secret. It is in fact a
double star but its companion cannot be seen because it
is a white dwarf star.
Sirius has been studied for many years and it had been
noticed that it appeared to wobble in the sky but no
reason for this could be found. As instruments improved
and our knowledge of stars grew the cause of the wobble
became apparent. It has a companion which must be
nearly the same mass as Sirius but the companion must
also be very small and close to Sirius. The candidate type
of star was thought to be a collapsed dead star which was
now only about the size of Earth. Strangely, Procyon the
little dog also appears to have a white dwarf companion.

6

Sirius ‘A’ with Sirius ‘B’ (the Pup) bottom left

EXPLORING THE NIGHT SKY THIS MONTH

The chart above shows the southern sky at about 22:00
(10 o’clock p.m.) around the middle of January. At the
beginning of the month the positions of the stars will be a
bit further to the left (east) and at the end of the month
they will be further to the right (west).
Dominating the sky at this time of the year is the beautiful
and very interesting constellation of Orion (The Hunter).
The distinct line of three stars that represent Orion’s Belt
are easily recognisable as is his sword hanging from his
belt. Orion is depicted in mythology as fighting the great
fierce Bull Taurus. The figure of Orion in the chart above
depicts him with a club above his head and a shield held
out to defend himself against the charging Taurus who is
located above and to the west (right) of him.
Follow the line of stars in Orion’s belt up for about five belt
lengths and you will come to a bright orange looking star,
this is Aldebaran the brightest star in Taurus. Taurus was
the constellation of the month last month (December).
To the north east (above and left) of Taurus is the
constellation of Auriga the Charioteer with its brightest star
Capella almost directly overhead at this time of the year.
Auriga has three open clusters that can be found using
binoculars these are M36, M37 and M38. Open clusters
are true groups of between a few tens and a few hundred
of stars. The stars would have formed from the gas and
dust in a nebula in the same way as we see can see stars
forming now in Orion’s sword.
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To the north east (above and left) of Orion is the
constellation of Gemini the twins. The noticeable bright
twin stars Pollux and Castor are at the north eastern end
of Gemini. Two lines if fainter stars make up the rest of
the recognisable figure of Gemini. Castor is a very nice
double star with a third component a little further away.
Gemini has a very nice open cluster Messier 35 (M35) just
to the north west of the end the upper line of stars.

Messier 35 (M35) Open Cluster in Gemini

THE SOLAR SYSTEM THIS MONTH
MERCURY is not observable this month as it will be too low
in the evening twilight.
VENUS is very low in the evening twilight and will not be
observable this month.
MARS has moved well away from Earth and is not
observable.
JUPITER rises at 13:23 at the beginning of the month, 12:40
mid-month and 12:00 by the end of the month. Jupiter is
now an early evening object located in the constellation of
Taurus. It is perfectly positioned in the south at its highest
altitude by 9 o’clock. The planet is well worth looking out for
even with a pair of binoculars. The four brightest moons can
be seen moving around the planet. Sometimes it is possible
to watch as the moons appear and disappear behind or pass
in front of Jupiter. Features in the cloud belts can be clearly
seen in the image below taken from his home near Didcot by
Newbury Astronomy Society’s John Napper.

A computer generated image of Saturn in January 2013
URANUS is still in a good position for observation this
month. It is observable in the west as soon as it is
dark. Uranus is located on the border between Cetus
and Pisces. It is quite low but should appear as a
‘fuzzy’ blue star in a 100mm refractor or a 150mm
reflecting telescope. It will be setting over the western
horizon by about 22:30.
NEPTUNE Is observable as soon as it is dark in the
constellation of Aquarius. It will look rather like a
smaller and fainter version of Uranus but will be setting
in the west by 19:30.
THE SUN
The Sun rises at 08:15 and sets by 16:00 at the
beginning of the month and rises at 07:50 and sets at
16:30 by the end of the month. However it will not be
fully dark until about an hour after these setting times.

Jupiter and Ganymede by John Napper on 14th November
SATURN has emerged from behind the Sun and is
observable before sunrise in the south. It is well positioned
high in the south for the early rising observer. See the chart
below. The rings are beginning to open up now and are
starting to look even more impressive. The image in the next
column shows how Saturn should look through a telescope.

To see what is happening on our closest star in real
time visit the website for the Solar and Heliospheric
Observatory (SOHO) at http://soho.nascom.nasa.gov/.
This is NASA’s space observatory that has instruments
continuously watching the activity on the surface of the
Sun.

THE MOON PHASES JANUARY 2013

The best views of the Moon are obtained when it is not
full and the terminator is crossing the surface so the
best times to observe it are: 1st – 9th and 14th – 24th.

Saturn in the south at 06:00 in the morning
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THE NIGHT SKY THIS MONTH

The chart above shows the night sky as it appears on 15 th January at 9 o’clock in the evening Greenwich Mean Time (GMT).
As the Earth orbits the Sun and we look out into space each night the stars will appear to have moved across the sky by a small
amount. Every month Earth moves one twelfth of its circuit around the Sun, this amounts to 30 degrees each mo nth. There are
about 30 days in each month so each night the stars appear to move about 1 degree. The sky will therefore appear the same as
shown on the chart above at 10 o’clock GMT at the beginning of the month and at 8 o’clock GMT at the end of the month. The
stars also appear to move 15º (360º divided by 24) each hour from east to west, due to the Earth rotating once every 24 hours.
The centre of the chart will be the position in the sky directly overhead, called the Zenith. First we need to find so me familiar
objects so we can get our bearings. The Pole Star Polaris can be easily found by first finding the familiar shape of the Great
Bear ‘Ursa Major’ that is also sometimes called the Plough or even the Big Dipper by the Americans. Ursa Major is visible
throughout the year from Britain and is always quite easy to find. This month it is to the west of overhead. Look for the
distinctive saucepan shape, four stars forming the bowl and three stars forming the handle. Follow an imaginary line, up fro m
the two stars in the bowl furthest from the handle. These will point the way to Polaris which will be to the north of overhead at
about 50º above the northern horizon. Polaris is the only moderately bright star in a fairly empty patch of sky. When you have
found Polaris turn completely around and you will be facing south. To use this chart, position yourself looking south and ho ld
the chart above your eyes.
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