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CURIOSITY HAS STARTED ITS JOURNEY

GEMINID METEOR SHOWER THIS MONTH

NASA’s Mars Science Laboratory (MSL) Curiosity has started
its journey of exploration across the surface of Mars. The
image below shows how far Curiosity had travelled in the first
56 days of its journey.

In the middle of this month, around 6th to 19th December, there
will be a meteor shower known as the Geminid shower. The
best time to watch for the meteors will be from 18:30 on 13th (at
19:00 the shower should be at its peak) through to the morning
of 14th December. There will be no Moon so conditions look
good, weather permitting.
The type of meteor that occurs in showers usually originates
from a comet and is much more common than the ‘Fireballs’
that originate from asteroids. The Geminid shower is thought to
originate from an asteroid known as 3200. This means the
meteoroids (the particles moving through space) are probably
made of rock or metal so they often survive quite a long time
when they enter Earth’s atmosphere.
The Geminid meteors also enter the atmosphere comparatively
slowly at about 35 km/second compared with other showers that
enter at over 75 km/second. As a result of this slower entry and
a more robust make up the Geminid meteors tend to appear
slower and their trails across the sky last longer.
Because the constellation of Gemini is above the horizon from
early evening, the meteors can be seen for most of the night and
in almost any part of the sky. By midnight the constellation will
be almost due south and high in the sky. See the chart below.

The Route Curiosity is taking imaged by the MRO
The landing site is shown at the left end of the track where the
dusty surface has been disturbed by the sky crane rockets as
Curiosity was lowered to the surface. The Blue tinted (false
colour) area around the Bradbury Landing Site clearly shows
the area disturbed by the rockets.
Curiosity is heading to the central mountain area in the crater
where it landed. Some of the hills at the base of Alolis Mons,
the central peak, show signs of stratification which on Earth is
mostly the result of the buildup of deposits laid down by water.
Curiosity is heading for one of the hills called Mount Sharp so
that it can examine and sample the layers of rock.

Weather permitting, the Geminid shower should be worth
waiting up for if the sky is going to be clear. If you are
intending to have a look remember to wrap up warm before you
go out because you will soon feel very cold and that will spoil
your enjoyment of the shower. Make yourself comfortable in a
garden chair and spend at least half an hour looking. There
might be up to 100 per hour if we are very lucky.
Mount Sharp imaged by Curiosity
One of the instruments on Curiosity is able to sample the
atmosphere of Mars. It has been taking samples since landing
and has been used to look for traces of the gas Methane.
Previous probes have, on occasions, detected small traces of
Methane. This is particularly interesting because methane is
mainly produced of life but so far none has been detected.

NEWBURY ASTRONOMICAL SOCIETY MEETING
7th December
Astrophotography – Nik Szymanek
Website:
www.newburyas.org.uk
THE NEXT NEWBURY BEGINNERS MEETING
19th December
The Star of Bethlehem
Website:
www.naasbeginners.co.uk.

1

THE MOON OUR CONSTANT COMPANION

The Full Moon Showing the Seas (Maria) and Large Craters
For a beginner to astronomy, the Moon is an excellent place to
start. It is large, bright, easy to find and covered in interesting
things to see. It may still be necessary to locate the Moon
using the finder but a seasoned observer may be able to find it
straight away without using the finder. The full Moon is most
impressive to the naked eye but is probably least rewarding
through a telescope. At full Moon the Sun is shining straight
down on the surface and casts very few shadows. The best
time to see specific features is as the terminator (the line
between light and dark) passes over those features. The full
Moon is so bright that it may be uncomfortable to the eye in a
telescope. Filters can be bought and attached to the eyepiece
to reduce the brilliance and improve contrast. A cheaper
option is to make a cardboard mask to cover the end of the
telescope tube. Into this mask a hole of about 30 to 50mm can
be cut to reduce the amount of light entering the telescope.
Depending on the conditions, high magnifications can be
used. First centralise the object or region of the Moon to be
observed using a low power eyepiece then carefully replace
the eyepiece with a higher magnification (shorter focal length)
eyepiece and refocus if necessary.

The object will appear larger and more detail will be seen. As
the magnification is increased the size of the hole in the mask
may need to be increased to allow more light into the telescope to
improve the contrast.
Maria (singular, mare) or seas are not seas at all, they are large
areas that have been covered by molten rock in the distant past
but later than the main crater forming era. To the naked eye the
maria appear as darker patches but through a telescope they are
seen as relatively smooth plains with a sprinkling of craters. The
Moon does not rotate, as seen from the surface of Earth, so keeps
the same face towards us. A terminator will therefore cross over
a feature twice every month (Sun set and Sun rise). On the
terminator it will be sunset or sunrise so the shadows of features
such as crater rims, mountains and valleys will be elongated.
This gives a greater perspective and contrast to the features so
they appear three dimensional and with much more detail. The
centres of craters are very interesting especially if they are the
type filled with lava. What appears to be a smooth surface is
actually rippled and fractured due to contraction as the lava
cooled. Many features seen on lava fields on Earth can be found
in these craters on the Moon.
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In the diagram above the mechanism that produces the phases
of the Moon is shown. To understand the diagram we must
imagine the Sun is positioned way off the top of the diagram.
The Sun will therefore be illuminating the upper half of Earth
and of the Moon. Now we must imagine we are looking at the
Moon from the surface of Earth (lower images). In the left
hand view the side of the Moon furthest from Earth is
illuminated by the Sun therefore the dark side will be facing
Earth and the Moon will not be visible. As the Moon begins
to move west to east around Earth, a small part of the bright
side will start to appear on the right of the Moon. This is
called ‘The New Moon’. Gradually more of the bright side is
revealed and the illuminated side appears as a wider crescent
shape. After about four days the Moon will look like the
second image at the bottom of the diagram.
When the Moon has reached approximately a quarter of the
way around its orbit then it will appear as the ‘Half Moon’ or
‘First Quarter’. After the first quarter the crescent shape gives
way to the shape known as the ‘Waxing Gibbous’ phase. This
phase is produced when the Moon is positioned in its orbit
where we can see between a quarter and all of the sunlit side
of the Moon. When the Moon is positioned directly opposite
to the Sun the whole of the sunlit side is visible and we see the
‘Full Moon’ as shown in the middle image.
As the Moon continues on its orbit around Earth the dark half
of the Moon begins to appear and the sunlit side begins to
move out of view. This is called the ‘Waning Gibbous’ phase.
After about 20 days, only the left half side of the Moon
appears illuminated which is called the ‘Last Quarter’. The
final phase is the ‘Waning Crescent’ as less and less of the
sunlit side is visible from Earth. Finally as the Moon moves
back into direct line between Earth and the Sun none of the
sunlit side is visible.
The Moon takes approximately one month to complete its
orbit around Earth; this is where the unit of time we call the
month was derived from. The Moon takes 27.32 days to
complete one orbit which is called a Sidereal Month.
However, because Earth is also moving around the Sun, the
Moon actually takes slightly longer to complete its cycle from
one new moon to the next new moon. The actual period it
takes is 29.53 days and this is called its Synodic Month or
Lunar Cycle.
The Orbit of the Moon is tilted at 5.14° so eclipses do not
occur every month. Most months the Moon passes above or
below the Sun and only occasionally passes in front of the
Sun. Solar eclipses always occur when the Moon is directly
between Earth and the Sun and the dark side of the Moon is
facing Earth. The opposite is the case for Lunar Eclipses.
These occur when the Moon is on the opposite side of Earth to
the Sun and passes through Earth’s shadow. The Moon will

always be full and Lunar Eclipses always occur at night. The
diagram below shows the relative tilts of Earth and the Moon. It
also shows the Earth – Moon average distance at 384,405 km
and the equatorial radii of the two bodies.

Physical data of the Moon and Earth
We can only see one side of the Moon from Earth because the
rotation of the Moon has been locked due to the gravity of Earth.
However the Moon does rotate, once every Month, when seen
from outside the Earth / Moon system. A number of factors
enable us to actually see about 59% of the surface of the Moon in
a process called ‘Librations’.
The major part of the effect is due to the orbit of the Moon being
slightly elliptical (oval). As the Moon passes through the major
axis of its orbit (most distant) it moves slower around the orbit.
This is rather like throwing a ball high into the air. As the ball
rises it slows at the top of it arc then begins to accelerate as it
falls back to Earth. The Moon slows as it moves further from
Earth then accelerates as it moves back towards Earth. However
the 27.32 day rotation does not change causing the Moon to
appear to rock back and forth as it moves around its orbit.
Other minor effects that allow a little more of the ‘far side’ of the
Moon to be seen are due to the relative tilts in the orbits of Earth
and the Moon. This allows us to see a little further over the poles
of the Moon. Another effect that helps at the poles is the 23.44º
axial tilt of Earth. Somewhere like the UK has a variation in
‘relative height’ of about 4000 km due to the change of position
on the sphere of Earth from summer to winter.
Many astronomers enjoy the challenge of looking for features
that are normally hidden just over the edge of the Moon when
they briefly appear thanks to the librations.
The ‘far side’ of the Moon had never been seen until early space
flights took cameras around the Moon and transmitted the images
back to Earth. Strangely the far side looks quite different to the
near side. The far side has almost no Maria (seas) but does have
an enormous multi ringed crater that looks like an eye. It is
interesting to wonder what our ancestors would have made of this
eye looking down from the sky if it had been on the near side.
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Overview of the Moon showing the Maria (seas) and some prominent craters
A telescope will enable features on the Moon to be studied in Other features to look for are double and even triple crater
much more detail. Craters, mountains, cliffs and ravines are systems. The image above shows the names of some of the
especially spectacular on the terminator because sunlight will more famous craters and other interesting things to look for. It
illuminate the outside of one side and the other side of the should be realised that the Moon image used is a composite
feature will be in shadow. Some craters have a central peak produced using images that were taken at times other than full
and may have terraced walls. Other craters have radial lines Moon when the features were displaying shadows. At full
called rays stretching for many hundreds of miles where Moon most of the craters and mountains would be difficult to
debris was thrown out by the impact of the meteorite.
see. The triple crater system, just below centre and the
Other interesting things to look for are craters inside larger Apennine mountain range, just above centre, have obvious
craters and impacts that have created craters on top of earlier shadows so they were imaged when close to the terminator.
craters. It can be very interesting to pick out the chronological Maria are useful for getting bearings and starting a search for a
sequence of the formation of the craters. This is quite easy to particular feature but they also have exciting things to see.
do by simply looking for craters that cut into other craters. Some have mountains protruding through the smooth larva
The one that has been cut into must be older than the one that making them look like islands. There are also ridges in the
has cut into it. There are some craters that appear to have surface caused by expansion and contraction of the surface and
been filled with lava and have smooth dark floors.
smaller craters in the maria often look spectacular.
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Some areas of the Moon are more cratered than others. There are
large areas that have so many craters that there appear to be no
smooth areas at all. Other areas have almost no craters.

A heavily cratered area near the terminator image Mike Bilton
There are also mountain ranges that are often named after
mountain ranges on Earth. Many of these mountain ranges
appear to be the walls of vast craters that have all but disappeared
due to the erosion caused by the deluge of later meteor impacts.
There are however some natural mountain ranges.

Craters are especially spectacular on the terminator because
sunlight will illuminate the outside of one wall and the inside of
the wall on the other side of the crater, with the opposite side of
each wall in shadow (see Plato below). Some of the larger craters
may have terraced walls both inside and outside the main rim.
There may even be smaller craters on the floor of the large crater
or another crater may cut through the wall of a large crater.

Copernicus showing the terraced walls and central peaks
Other craters have radial lines called rays stretching for many
hundreds of kilometres where debris was thrown out on impact
when these craters were created.

In the images above s a feature called The Straight Wall. This is
a common type of feature known as a ‘Rill’ and appears to be a
vast cliff face caused by a crack in the ground. In the left image
the Sun is shining from the top casting a shadow towards the
bottom but in the right image it is shining from the bottom so the
cliff face is illuminated and there is no shadow.
Crater Tycho showing the prominent ray structure
Other interesting things to look for are smaller craters inside larger
and impacts that have created craters on top of earlier craters.

The lava filled Crater Plato with the shadow of the rim

Cracks and rills on a smooth surface
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CONSTELLATIONS OF THE MONTH – TAURUS

Taurus (The Bull) is quite prominent in the east as soon as it is
dark. It is especially easy to find this month because the bright
giant planet Jupiter is located just about in the middle of the
constellation. Although Jupiter makes Taurus especially easy to
find, the brightness of Jupiter does rather diminish the prominence
of the brightest star in Taurus- Aldebaran. This star is bright
enough to normally make Taurus easy to find but it but does not
look quite so impressive next to Jupiter.
Aldebaran is sometimes referred to as the ‘Eye of the Bull’
because it is bright and reddish in colour. The redness is due to
Aldebaran being a ‘Red Giant’ star.

fuel and collapse to form a white dwarf. The outer layers will
drift off into space to form a beautiful ring shaped Planetary
Nebula and the star will shrink to the size of Earth.
There are the remains of another star in Taurus that ‘died’
about 7500 years ago in a much more violent way. It was a
much larger star than our Sun that exploded as a ‘Supernova’
when it died. The explosion was seen and recorded by
Chinese astronomers in the year 1054 after the light had
travelled for 6500 years to reach Earth. It was so bright it
could be seen in daylight for a few weeks. It can still be seen
as a faint fuzzy patch of light known as M1 the Crab Nebula.

Aldeberan located at the centre of the Hyades open cluster
Aldebaran is a star similar to our Sun but much older. It is
reaching the end of it life and has developed into a Red Giant. As
its Hydrogen fuel ran out Aldebaran expanded to about 30 times
the diameter of our Sun. It will eventually completely run out of

M1 the Crab Nebula in Taurus
The Crab Nebula can be seen using a 100mm telescope on a
good clear night in a dark sky location.
There are two naked eye Open Clusters in Taurus these are
the Pleiades and the Hyades. See Exploring the Night Sky.
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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 December. At the beginning of the
month the positions of the stars will be a 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.
Orion is depicted in mythology as fighting the great fierce Bull
Taurus. In the figure of Orion in the chart above he is shown with
a club above and a shield held out to defend himself against the
charging Taurus who is located above and to the west of him.
Now moving on to Taurus 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.

There are two open clusters in Taurus. The best is the naked eye
Pleiades (Seven Sisters) and the other is the older and more
dispersed Hyades. The Hyades is also naked eye and has a
noticeable ‘>’ shape around the bright distinctive orange star
Aldebaran. However Aldebaran is not actually part of the Hyades
cluster but is located about half way to the cluster and simply in
our same line of sight as seen from Earth.
The second cluster is the beautiful young Pleiades (Seven Sisters)
also known as Messier 45 (M45).

The Pleiades (Seven Sisters) open cluster
To the naked eye the Pleiades looks at first glance like a small
fuzzy patch of light but subjected to closer examination can be
made out as a group of 6 or 7 stars hence the name ‘Seven Sisters.
A pair of binoculars will show about 30 beautiful bright stars.

Aldebaran in the Hyades open cluster in Taurus
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THE SOLAR SYSTEM THIS MONTH
MERCURY is just observable low in the east before sunrise at the
beginning of the month. It will be best placed from 2 nd through to
10th after which it will be too low.
VENUS is an early morning object this month and into January
2013. It rises over the eastern horizon at 05:15 at the beginning of
the month, 05:45 mid-month and 06:15 by the end of the month.
Venus will be reasonably high above the horizon in the south east
by sunrise and in a good position for the early morning observer in
the constellation of Virgo. It will appear about 90% gibbous
(almost full Moon shaped).

SATURN has emerged from behind the Sun and is observable
before sunrise in the south east. See the Venus chart opposite.
URANUS is in a good position for observation this month. It
rises in the east at about 12:30 and will be observable 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.
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.
THE SUN

Venus and Mercury in the south east at 06:30 on 6th December
MARS has moved well away from Earth and is not observable.
JUPITER rises at 15:40 at the beginning of the month, 15:00 midmonth and 14:00 by the end of the month. It will be in a
reasonable position for observing in the east an hour after it rises
but will not be at its best for at least two hours after it has risen. It
is now an evening object located in the constellation of Taurus and
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. In the image below
the moon Ganymede can be seen to the upper right side of Jupiter.
Europa and Io are just out of view to the left of the image. The
Great Red Spot can be seen on the upper right of Jupiter and there
appears to be a lot of turbulent activity around the spot.

Jupiter and Ganymede Imaged by Steve Harris on 14th November
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The Sun imaged by Steve Harris on 11th November 2012
The Sun rises at 07:50 and sets by 15:50 at the beginning of the
month and rises at 08:00 and sets at 16:00 by the end of the
month. However it will not be fully dark until about an hour after
these setting times.
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 THIS MONTH

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: 2nd – 11th and 16th – 25th.

JUPITER IS NOW IN VIEW

Jupiter and three of its moons imaged by Steve Harris on 14th November 2012
Now we are into winter time (GMT) and have gained an extra hour
of darkness and combined with longer nights Jupiter appears in the
night sky earlier and at a good time to start observing the King of
the Planets. Jupiter rises over the north eastern horizon at about
16:00 and is high enough to start observing by about 18:00. So an
evening meal and a little time for the telescope to cool and
acclimatise outside will make 20:00 (8 o’clock p.m.) a good time
to start looking at Jupiter.
Although Jupiter is observable early in the evening it will be at its
best at about 23:00 (11 o’clock) when it will be due south. At this
time it will also be at its maximum height above the horizon. The
higher an object is in the sky the clearer it will appear. This is
because it is seen through less of the atmosphere. When looking at
an object close to the horizon it is seen through hundreds of
kilometres of air. When viewed straight up the atmosphere is only
a few tens of kilometres thick. The air close to the horizon is also
thicker, more polluted and often misty. There is also heat rising
from the roads and buildings causing turbulence closer to the
ground. So the view will improve later in the evening.
The image above was obtained using a Philips Toucam webcam
mounted in place of the eyepiece on a Meade LX200 telescope and
connected to a laptop computer. The lens of the webcam was
removed and an adaptor screwed into the lens hole in the camera.
The adaptor was then fitted directly into the focuser.
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The field of view of the webcam was not wide enough to capture
Jupiter and the three closest moons in a single frame. Also if
Jupiter was exposed correctly the moons appeared very faint or if
the exposure was increased to show the moons then Jupiter was
over exposed. The answer was to image Jupiter and the moons
separately and join the images together.
The image above is a composite of three separate images taken of
Jupiter and the moons then pasted on to a black background. The
size of Jupiter when imaged by the webcam is as shown in the
image of Jupiter on page 8. The webcam took two minutes of
video which was comprised of 1806 separate frames. The frames
were then aligned, graded and stacked using an application called
‘Registax’ download free from the internet. The final single
image produce by Registax was enhanced using the built in
facility included with Registax. The brightness and contrast was
enhanced slightly using Paintshop to produce the close to true
colour image above.
Three of Jupiter’s four brightest moons can be seen to either side
of Jupiter they are: (left to right) Europa, Io and Ganymede. The
fourth moon Callisto was too far away from Jupiter to include on
the image. The Great Red Spot can be seen to the upper right of
Jupiter just above and cutting into the South Equatorial Belt.
There appears to be a lot of turbulent activity around the spot at
the moment.

THE NIGHT SKY THIS MONTH

The chart above shows the night sky as it appears on 15 th December at 8 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 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 9 o’clock GMT at the beginning of the month and at 7 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 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 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 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.
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