NEWBURY ASTRONOMICAL SOCIETY
BEGINNERS MAGAZINE - MAY 2013
GOODBYE TO COMET PAN STARRS (C/2011 L4)
After its brief appearance in our sky from the middle of
March to the middle of April Comet Pan Starrs (C/2011 L4)
has now moved out of view. Astronomers around the
world have been watching it, imaging it and posting their
images on the internet. Local astronomers have also been
at work with their cameras and here are some of their
pictures:

Image by Stephanie Pike on holiday in Fuetaventura

Image by Steve Knight at Banbury

Image by Chris Hooker at Didcot

Image by Alan Dowdell
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Image by Kath Nurse at Kintbury
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CONSTELLATION OF THE MONTH – URSA MAJOR (The Great Bear)

Ursa Major, the Great Bear (sometimes called the Plough
or the Big Dipper) is one of the best known and most
easily recognised constellations. It is also the third largest
of all the constellations. Ursa Major does not remotely
resemble a bear and even the ancient drawings depicting
it as a bear had to result to giving it a long tail but bears
do not have tails. However the pattern formed by the
brightest stars does look remarkably like a saucepan.
The centre star of the three stars forming the handle of the
‘saucepan’ is a famous naked eye double star Mizar and
its companion Alcor. Viewed through powerful binoculars
or a telescope, Mizar itself can be seen to be a double
star. When the light from the two Mizar stars is split using
a spectroscope each star is found to be double thus
making this a five star system. These Mizar pairs are too
close to be separated using any amateur telescopes.

The two stars forming the pan farthest from the handle
are the ‘pointers’ to the pole star Polaris also known as
the ‘North Star’ in Ursa Minor (the Little Bear). Ursa
Major is a circumpolar constellation this means it can be
seen above the horizon all year although in the winter it
is less obvious close to the northern horizon.

The pointers show the way to the Pole Star (Polaris)
There are six Messier objects in Ursa Major although
one M40 is disputed and is in fact just a pair of bright
stars. M97 is the famous Owl Planetary Nebula. M81,
M82, M101 and M108 are all galaxies. The brightest
galaxy M81 is a beautiful spiral and is bright enough to
be seen using binoculars. Just off the end of the
‘handle’ in Canes Venatici is M51 the Whirlpool Galaxy.

The Double star Mizar (top) and Alcor (bottom)
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SATURN THE RINGED PLANET
Saturn, with its magnificent ring system, is surely the
easiest planet to recognise. Any poster or cartoon
depicting a space scene will almost certainly have a
planet with a ring system looking somewhat like Saturn.
All the large outer planets also have ring systems but
those are all feeble compared to Saturn’s.

Saturn imaged in 2003 with the rings wide open
Since the very early days of telescopic astronomy, Saturn
appeared to have something odd about it. Galileo
thought it sometimes looked as if it had ‘ears’ or handles
like a jug. His first telescopes in the early 1600’s were
too small and too primitive to see any detail.

Galileo’s sketch of Saturn with ‘ears’ 1610
In 1655 Christian Huygens recognised that Saturn had a
ring. It wasn’t until 1675 that Giovanni Cassini recorded
seeing the gap in the rings that is now named after him.
As the size and quality of telescope optics improved
more detail could be made out. We generally think of
Saturn as having ‘a ring’ but in fact it has a complex ring
system comprised of hundreds of rings. Until the planet
was visited by exploratory probes the finer details of the
ring system could not be fully appreciated.

The rings imaged by the Cassini Probe in 2005

It has not been conclusively established how the ring system
was formed. One theory is that a comet strayed too close to
Saturn and the enormous gravitational forces pulled the
comet apart. The lumps of water ice and dust were pulled
into orbit around the giant planet. Until recently it was a
mystery how the rings had lasted so long. Studies had
estimated that the rings had been in existence for at least a
million years and perhaps much longer. When the Pioneer II
probe passed close to Saturn in 1979 it imaged two moons
orbiting on the outside of the ring system. These moons
named Pandora and Prometheus were found to be moving
the particles in the rings and preventing them from straying
out of their positions and falling on to the planet.

The designations of the main rings
Although the rings are permanent, at least in terms of our
lifetime, they do appear and disappear over a periods of
about 7½ years. This is because we on Earth view the rings
from different angles as we and Saturn orbit the Sun. In 2003
we were looking at Saturn when it was tilted with its south
pole towards us. (Shown at the extreme left position in the
diagram below). We were therefore able to see the ring
system tilted towards us. In this position we could see the
underside of the rings wide open, as shown in the image at
the beginning of this article.

After 7½ years Saturn will have completed approximately a
quarter of its 30 year long orbit around the Sun and will be at
the lower position shown in the diagram above. Therefore in
2009 we were looking at Saturn side on. As the rings are
very thin they disappeared almost completely for a few
months. Over the next 7½ years the rings will gradually open
out again until in 2017 we will see the top surface tilted
towards us as show in the position at the right of the diagram.
The closing sequence will then continue until 2025 when we
will again view the rings side on as shown at the top position
in the diagram. Eventually in 2032 Saturn will return the
same position it was in 2003 where the rings will be tilted
towards Earth and wide open again. The rings are looking
impressive again, even in a small telescope (100mm
aperture). Over the next 4 years they will appear to open out
fully. During 2009 and 2010 the rings were difficult to see
even using larger telescopes now they are easy to see.
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Saturn is the second largest planet in our Solar System
after Jupiter. The planet itself is 120,000 km in diameter at
the equator but is flattened to 108,000 km at the poles due
to its rapid rotation. Although Saturn is 10 times the
diameter of Earth it rotates on its axis (1 day) in only 10
hours 14 minutes. The rings are 275,000 km (170,000
miles) across but may be less than a hundred metres thick.
To put this in perspective, the ring diameter is almost the
same as the distance from Earth to the Moon.

Simulation of Saturn at the distance of the Moon
The rings are made up of millions of small pieces of mainly
water ice and possibly some rocks varying in size from a
few millimetres to a few metres across.

The sizes of the giant outer planets compared to Earth
Like Jupiter, Saturn is a gas giant planet. This means it has
no solid surface that a probe craft could land on. The
majority of the planet (96.3%) is made up of Hydrogen gas
with 3.7% Helium and traces of Ammonia and Methane.

Saturn’s ring system is now tilted with its north pole tilted
at about 18° towards us so the rings also appear tilted
towards us. The rings are now opened up to give us a
good view of the top of the rings. The image below was
taken this year and shows how the ring system appears
tilted much more towards us making the rings look wider
compared to the previous image taken in 2011.

Saturn imaged by Anthony Wesley NASA 13th March
On a really good clear night it is possible to see the
Cassini Division in the ring. This is shown as the dark
division in the rings in the image above. A smaller
telescope will probably be able to show the division to
the right and left of the planet but the portion to the front
of the planet may be difficult to see. This effect is
evident in the image below taken last year. This image
gives a good impression of what Saturn does look like
when seen through the eyepiece of a fairly large
telescope.

Despite being 1.4 billion kilometres from the Sun, huge
summer storms erupt in the hemisphere facing the Sun.
Two years ago the Cassini Probe observed a storm break
out and spread all the way around the planet. The cloud
markings are generally not as distinct as those on Jupiter
but the storms are just as violent.

Saturn imaged by Steve Harris in 2012
The Cassini Division can be difficult to see even in a
larger telescope when the seeing conditions are poor.
The three images above show the shadow of the planet
on the rings behind the planet. This is visible in a
medium sized telescope. Having said that last month
(April) the shadow had disappeared, this was because
Saturn was at opposition. Opposition occurred when
Earth overtook Saturn so that Saturn and Earth were
aligned with the Sun positioned directly behind Earth. At
this time light from the Sun cast Saturn’s shadow on to
the rings directly behind the planet so we could not see
it. It can be seen from the image at the top of this
column the shadow was still visible during March.

A storm appeared on Saturn in 2011
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OBSERVING SATURN
Saturn is one of the most beautiful and impressive objects
to look at through a telescope and really does have the
‘wow!’ factor, when seen using a larger telescope. For
many people their first sight of Saturn was the thing that
encouraged them to buy their first telescope.
During the first quarter of 2013 the sky has been graced
with the magnificent views of Jupiter the ‘King of the
Planets’. In some ways our expectations of observing
Saturn could be diminished by the stunningly bright and
colourful views of Jupiter that we have been accustomed to.
Jupiter is much more impressive than Saturn for a number
of reasons.
Jupiter is first of all bigger than Saturn. Jupiter is 142,984
km in diameter and Saturn is 120,536 km but this is not the
full story. Saturn is also about twice as far away from the
Sun compared to Jupiter. Jupiter orbits at 778 million km
whereas Saturn’s orbit is 1429 million km from the Sun.
This means that Saturn receives only a quarter of the
amount of light, per square metre, that Jupiter receives.
The greater distance of Saturn also means that the amount
of light that we see reflected back from Jupiter is four times
that reflected by Saturn. In total this means that Saturn not
only appears much smaller but is also more than 16 times
fainter than Jupiter. So that is the bad news but this is
compensated for by the magnificent views of Saturn’s ring
system that can be seen even in smaller telescopes.
Saturn can be seen in a smaller telescope of the sort that a
beginner to astronomy might have been advised to buy as a
first telescope by experienced astronomers. This sort of
telescope would be a 100mm refractor or a 150mm reflector
with a focal length of about 1000mm. A high magnification
must be used and on a good clear and still night the view
will be very rewarding. The picture below shows the sort of
image that can be expected in one of these first telescopes
along with an example of the view through a larger aperture
telescope and with a longer effective focal length.

As with all targets, finding Saturn with a telescope starts
with locating the planet with the finder. Next use a low
power eyepiece (e.g. 25mm) and centralise Saturn in
the field of view of the main telescope. Carefully remove
the low power eyepiece and fit a high power (10mm)
eyepiece into the focuser. Again centralise the planet
and adjust the focus until the image is as clear as
possible. If Saturn is observed earlier in the evening the
image may be difficult to focus due to air turbulence
close to the horizon or above roofs of nearby houses.
The image should improve as Saturn rises higher in the
sky and as the telescope cools.
If the seeing conditions are good it may be possible to
remove the high power eyepiece and fit a Barlow Lens
into the focuser and then fit the high power eyepiece into
the Barlow. The focuser will need to be moved in about
a centimetre to compensate for the Barlow then refocus.
The Barlow will have the effect of doubling the
magnification of the eyepiece and therefore double the
size of Saturn.
Up to six of Saturn’s moons may be visible, distributed
around the planet. The largest moon Titan is the easiest
to see. Some of the others may be difficult (but
possible) to see in a smaller telescope. On a good clear
night it may be possible to see Titan and two or even
three others in a 90mm refractor or a 113mm reflector.
The other two may need a larger telescope to see.

Saturn’s Moons on 15th May 2013
Like Jupiter’s moons the moons of Saturn can be seen
changing position from night to night. Titan is the
brightest moon and easiest to track. The chart below
shows the position of Titan on each day of the month.

The view through a 150mm and a 200mm telescope
The cloud features on Saturn are much more subtle than
those seen on Jupiter. A larger telescope is required to see
any features at all on the planet and even then it does
require a good clear night to see them. There are cloud
bands and these can be seen in the images shown on the
previous page. Although these features are difficult to see
visually they do show up on images as can be seen on the
image by Steve Harris on the previous page.
Although seeing features on the planet is difficult seeing the
ring and the moons is possible with most telescopes.
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The position of Titan from night to night during May

LOCATING SATURN IN SOUTHERN SKY THIS MONTH

Chart showing the sky looking south at about 22:00 BST
Saturn is quite easy to find, just inside the border of the
constellation of Libra. The borders of the constellations
are not shown on the chart above because they are not
really important for finding the way around the night sky.
In fact because of the way Earth is overtaking Saturn as
the planets move around their respective orbits, Saturn
will actually briefly slip back into the constellation of Virgo.
It will then continue its movement eastwards back through
Libra.
Saturn rises over the eastern horizon and follows the
‘Ecliptic’ (the line along which the Sun, Moon and planets
appear to move across the sky) shown diagonally from
lower left to upper right on the chart above. So Saturn will
rise over the horizon almost due east at about 6:30 and
will have reached the position shown by 10:00. The
lowest point of the Ecliptic will be positioned in the east as
Saturn rises but the ecliptic line will move further south as
the evening progresses. The point where the ecliptic
touches the horizon can be seen to have moved to the
South East by 10:00 as shown in the chart.
The bright star Spica in Virgo looks close to Saturn in the
chart but in the sky they look further apart. The two are
the brightest objects in the area and look similar in
brightness but Saturn looks more ‘cream’ coloured than
Spica and is of course the one further to the east (left).
Do not look too high in the sky at a bright object on its own
this will be the bright red giant star Arcturus in the
constellation of Boötes.
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Saturn will appear slightly brighter than Spica to the naked
eye and a pair of binoculars will show Saturn looking a bit
different to Spica but the ring will not be visible in the
binoculars. A telescope will of course show the ring.
If a telescope is used first locate Saturn using the finder.
Release the drive clutches and move the telescope until
Saturn is visible in the finder a then lock the clutches. A
red dot finder will be simple to use. Just position the red
dot over Saturn making sure the telescope is pointing
towards Saturn and not Spica. Using a small telescopic
finder Saturn will look obviously more ‘yellow’ than Spica
but the ring will not be visible.
Centralise Saturn in the finder and using your lowest
power eyepiece (marked 25mm or something close to
this) in the main telescope focuser, centralise Saturn in
the eyepiece. Use the focusing knob to obtain the
clearest view of Saturn the ring should just be visible.
Centralise Saturn in the main eyepiece and carefully
change the eyepiece to a higher power such as a 10 mm
and refocus. The ring should now be clear to see but the
planet may still appear quite small in a smaller telescope.
Saturn will be observable all night as it moves from east to
west along the ecliptic and will set in the east at about
05:00. The very best views will be obtained from around
11:00 through to about 03:00. However Saturn will still
look very impressive through the telescope before and
after these times.

EXPLORING THE NIGHT SKY THIS MONTH

The chart above shows the night sky, looking overhead,
at about 21:00 (9 o’clock p.m.) around the middle of
May. 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).
The beautiful constellation of Ursa Major (The Great
Bear) is almost directly overhead. It is immediately
noticeable as a large saucepan shape but as can be
seen in the chart above the constellation extends much
further than just the saucepan shape.
Our start point for exploring the sky can be the distinct
features of Ursa Major which also features as the
constellation of the month on page 2. It is the third
largest constellation in the sky with its borders extending
far beyond the familiar ‘saucepan’ asterism (see the
chart above), particularly to the south (below).
To the south of Ursa Major are the constellations of
Canes Venatici and Leo Minor both of which are small
and insignificant. Further to the south are the more
familiar constellations of Cancer, Leo and Coma
Berenices. By following the arc of the ‘pan handle’ of
Ursa Major to the south east for a distance of about two
‘pan handle’ lengths the bright orange star Arcturus in
the constellation of Boötes can be found.
Boötes has a shape that resembles a triangular ‘kite’
with Arcturus at the lower point of the kite where the tail
would be fixed. There are no bright interesting objects in
Boötes but Arcturus a Red Giant star does look beautiful
through binoculars or a telescope.
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To the north (above) Ursa Major is the tail of Draco (the
Dragon). Draco’s long winding body is interesting to trace
as it loops around the polar constellation of Ursa Minor
(the little bear) look at the chart on the last page to see
the path that the body of Draco takes. Draco’s tail can be
seen between Ursa Major and Ursa Minor above.
Ursa Minor is not a very impressive constellation but
never the less it is very important because it has the north
pole of the sky within its bounds. We are very fortunate in
the northern hemisphere that we have a fairly bright star
close to the northern pole. This star is Polaris ‘the Pole
Star’ sometimes called ‘the North Star’.
Polaris is located about 44 minutes of arc away from the
point in the sky where the axis of rotation of Earth points.
The full Moon is about 30 arc minutes in diameter. This
means if we were to point a fixed camera in the direction
of Polaris and leave the shutter open all night, all the stars
recorded on the camera would trace arcs around a point
close to Polaris. The arc formed by Polaris would be just
88 arc minutes in diameter.
Ursa Minor (or rather the ‘dot to dot’ asterism of the
brighter stars) that form the shape of a smaller saucepan
similar to that of Ursa Major. Polaris is located at the end
of the ‘handle’ which curves in the opposite direction to
Ursa Major. As Earth rotates the night sky appears to
rotate around Polaris. Therefore the ‘bowl’ of the little
saucepan (little Dipper in the US) appears to rotate
around Polaris. Over 12 hours Ursa Major appears to
rotate 180° around the Pole Star.

THE SOLAR SYSTEM THIS MONTH
MERCURY is just observable in the twilight at the end of
this month as it follows the Sun down over the western
horizon.
VENUS will be joining Mercury and Jupiter just above
the western horizon at the end of the month and could
make a nice photo opportunity. Venus will be the
brightest of the trio and will be easiest to see in the glare
of twilight. Over the next few months Venus will be
moving away from the Sun into a much better position.
MARS has moved well away from Earth and appears
close to the Sun so it will not observable.
JUPITER will be setting over the western horizon at
about 11 o’clock. It will be very close to Mercury and
Venus on 28th May but a clear view of the western
horizon will be required to see the trio.

URANUS is close to Mercury low in the east just above
the horizon and is also not observable.
NEPTUNE rises at about 02:45 but is very close to the
eastern horizon and is not easy to observe this month.
THE SUN
The Sun rises at 05:30 and sets by 20:30 at the beginning
of the month and rises at 04:50 and sets at 21:00 by the
end of the month. However it will not be fully dark until
about an hour after these setting times.
The Sun should be approaching its period of maximum
activity but it has been quite disappointing. However
there were some rather nice sun spots last month.

THE MOON PHASES MAY 2013

th

Mercury, Venus and Jupiter at 09:45 on 28 May
SATURN rises over the eastern horizon at about 19:30
in the beginning of the month and about 18:00 by the
end of the month and is located in the constellation of
Libra. It will be due south by 02:00 and will set in the
west by about 05:00. The ringed planet will be in a fairly
good position to start observing as soon as it is dark.
The ring system is opening up and is looking quite
impressive this year see the image below.

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 – 7th and 13th – 23rd.

MINOR METEOR SHOWER
There will be a minor meteor shower called the Eta
Aquarids which is active between 19 th April and 26th May
th
with an expected peak in the early hours of 6 May. The
radiant point is close to the eastern horizon at dawn so
the meteors are likely to be difficult to see.

One more picture of Comet PAN-STARRS

Saturn at opposition 28th April 2013
The image above was taken at 12:00 GMT (01:00 BST)
th
on 28 April when Saturn was very close to opposition
(the time when it was closest to Earth and due south).
Unfortunately the seeing was very turbulent resulted in a
poor image.
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Comet PAN-STARRS by John Napper near Didcot

THE NIGHT SKY THIS MONTH

The chart above shows the night sky as it appears on 15 th May at 9 o’clock in the evening British Summer Time (BST). 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 month.
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 BST at the beginning of the month and at 8 o’clock BST 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 some
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 directly overhead. Look
for the distinctive saucepan shape, four stars forming the bowl and three stars forming the handle. Follow an imaginary
line, up from 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 hold the chart above your eyes.
Planets visible this month: Jupiter and Saturn.
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