WHAT'S UP THIS MONTH - DECEMBER 2015
THESE PAGES ARE INTENDED TO HELP YOU FIND YOUR WAY AROUND THE SKY

The chart above shows the night sky as it appears on 15th December 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 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 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 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
on the northern eastern horizon. 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 observable in the night sky: Neptune and Uranus with Venus, Mars and Jupiter before sunrise.

EXPLORING THE NIGHT SKY THIS MONTH

The night sky looking south on 15th December
The chart above shows the night sky looking south at about 21:00 on 15 th December. West is to
the right and east to the left. The curved green line across the sky is the Ecliptic or Zodiac. This
is the imaginary line along which the Sun, Moon and planets appear to move across the sky.
The constellations through which the ecliptic passes are known as the constellations of the
‘Zodiac’.
The Milky Way can be seen arching across the sky and passing through Monoceros, Orion,
Taurus Auriga and Cassiopeia. This is the galaxy in which we live and our Sun is just one of the
200 billion stars that reside in this large spiral galaxy. It is difficult to see from light polluted towns
and cities but can just be seen away from the glare of lights on a clear dark and Moonless night
even from the centre of towns. To really appreciate the beauty of the Milky Way it is best to go a
short distance out of town and away from street lights.
Taurus is prominent in the south. The bright red star Aldebaran is located at the centre of
Taurus. Up to the right is the Open Cluster M45 known as the Pleiades or the Seven Sisters.
The cluster looks like a fuzzy patch of light at first glance with the ‘naked eye’ but after a good
hard look, up to seven stars can be made out. It looks a little like a smaller version of Ursa Major
(the Great Bear or Plough). The Seven Sisters are best seen using a pair of binoculars and it
looks very beautiful.
To the east (left) of Taurus is Gemini with the stars Pollux and Castor as the Twins. At the end of
the line of stars leading from Castor is a lovely Open Cluster M35. It can be seen using
binoculars as a small ‘fuzzy’ patch but a telescope will show it as a ball of stars. There are
another three open clusters known as M36, M37 and M38 in the neighbouring constellation of
Auriga that appear to be almost in a line with M35.
To the west (right) of Auriga is the constellation of Perseus that appears as a line of stars
pointing the way up to the striking ‘W’ shaped constellation of Cassiopeia.
In the south east (right of the chart) is the Great Square of Pegasus. The square is probably

larger than expected when being searched out for the first time. The ‘square’ can be used to
judge the condition of the sky for observing. If four or five stars can be seen within the square
then the conditions should be good, any more stars could indicate seeing may be very good.
M15 in Pegasus is a very nice Globular Cluster.
From the top, left (north east) star of the Great Square of Pegasus called Alpheratz are two
diverging lines of stars that mark out the constellation of Andromeda. The star Alpheratz is in
fact designated as the brightest star in the constellation of Andromeda but to the observer it is
obviously part of the Great Square. Andromeda is best known for the Great Spiral Galaxy M31
that is located in the constellation. Messier 31 (M31) is the closest large spiral galaxy to us and
is just visible to the naked eye.
PEGASUS

The constellation of Pegasus
Pegasus represents the mythical flying horse but does need a lot of imagination. The Great
Square, defined by the stars Alpheratz, Scheat, Markab and Algenib, represents the body of the
horse and the three lines of stars to the west (right) three of its legs. Just off the end of the lower
leg is M15 a lovely Globular Cluster. The upper left star ‘Alpheratz’ is actually the brightest star
in the neighbouring constellation of Andromeda but is also accepted as a member of the Great
Square.
ANDROMEDA

The constellation of Andromeda

Andromeda is marked out by two diverging lines of three stars joined at the star Alpheratz. By
following the lower line to the star Mirach then hopping up to the star in the upper line and on to
another star at about the same distance the crowning glory of Andromeda can be found. This is
the Great Spiral Galaxy Messier 31 (M31).

Messier 31 (M31) the Great Spiral Galaxy
The star at the end of the lower line of stars that define Andromeda is a beautiful double star
Almach. This double is rather unusual in that it not an associated double but is a line of sight
double. In the image below, the blue star is a much larger and more powerful than the yellow
one but the blue star is many times further away.

The double star Almach in Andromeda

TAURUS

The constellation of Taurus
Taurus has the rough shape of a cross ‘X’ with an old open cluster at the centre. This cluster is
called the Hyades and its stars are beginning to disperse. It is a beautiful object to be seen using
binoculars. At the centre of the Hyades is a bright Red Giant star called Aldebaran. However
Aldebaran is not a member of the Hyades but is located half way to the cluster. There is another
and more famous Open Cluster in Taurus which can be found to the north west (above and right)
of the Hyades. This is a much younger cluster and is located a lot closer to us. Consequently
the powerful young stars appear bright and look very beautiful when seen through binoculars.

Messier 45 (M45) the Pleiades (Seven Sisters)

GEMINI

The constellation of Gemini
Gemini is easy to find because its two brightest stars are quite close together and similar in
appearance. The two brightest stars are called Pollux (β) and Castor (α) and are known as the
Gemini Twins. Although Castor has been given the Greek letter designation α (alpha) which is
normally given to the brightest star in a constellation but it is not actually the brightest. Pollux is
brighter at magnitude +1.59 compared to the +1.9 of Castor. However Castor is a double star
with a fainter companion that has a magnitude of +2.9 and separated by 6 arc-seconds. The two
stars, known as Castor A and Castor B, orbit their common centre of gravity every 467 years.
The pair can be separated in a 75mm aperture telescope on a good clear night.
There is one Messier object in Gemini which is one of the most beautiful open clusters. M35 is
quite bright and can be seen using binoculars on a clear night but a small telescope is required to
resolve the individual stars. When a medium size telescope is used a beautiful string of stars
running through the centre of the cluster can be seen. An Open Cluster is a true group of stars
that originally formed from the same nebula (cloud of gas and dust).

Messier 35 (M35) in Taurus

AURIGA

The constellation of Auriga
Auriga has the form of a ‘crooked’ pentagon with the bright white star Cappella at the top.
Capella is directly overhead at this time of the year so is quite easy to find. There are three
lovely and impressive Messier objects in Auriga M36, M37 and M38 these are all open clusters.
They appear to be in a more or less straight line with M35 in Taurus. They are all good to see
using a telescope but perhaps not quite as impressive as M35.

Messier 36 (M36) in Auriga

Messier 3 (M37) in Auriga

Messier 38 (M38) in Auriga

THE SOLAR SYSTEM THIS MONTH
MERCURY rises over the eastern horizon at 09:00 and may be seen on the western horizon at
sunset towards the end of this month. It will be at greatest elongation (apparent furthest from the
Sun) on 29thDecember
VENUS is a very bright morning object rising about 04:00 GMT in the east. It has a diameter of
about 15 arc-seconds. It appears as a crescent widening through the month but getting smaller
in diameter as it moves back towards the Sun and into superior conjunction.

Jupiter, Mars and Venus in the south at 07:00
Venus was at its greatest western elongation from the Sun on 26th October, this was when it was
at its furthest apparent distance from the Sun but is now moving back towards the Sun and
superior conjunction (behind the Sun). As it appears to move back towards the Sun it will
gradually get smaller but it will develop into a wider crescent shape so its brightness will remain
almost the same at about magnitude -4.1. Through a telescope it will appear ‘gibbous Moon’
shaped as shown below.

Venus as it will appear on 15th December
MARS is an early morning object rising over the eastern horizon at 02:00. Venus is moving
away from Mars so makes it more difficult to spot. Mars appears small at just 5.0 arc-seconds
and quite faint at magnitude +1.4.
JUPITER is also an early morning object rising over the eastern horizon at 00:00 at the
beginning of the month and 23:00 by the end of the month. It will be worth looking out for at the
end of the month when it will be in the south just before the Sun rises. Jupiter appears large at
37 arc-seconds and bright but it will be more difficult to see as the sky brightens at about 07:00.
The earlier riser will be able to see Jupiter at its best just before sunrise and at its highest point
above the southern horizon. The cloud bands will be visible in a 100mm or larger telescope.

Jupiter and its moons on 15th December
Jupiter’s moons are easy to see using any telescope and can be seen using a larger pair of
binoculars.
SATURN is peeping over the eastern horizon just before sunrise and so is very difficult to
observe.
URANUS rises in the east at about 12:00 will be due south at about 19:30 and will be visible until
about 02:00. It is just visible using binoculars and will appear as a rather small blue disc when
viewed using a small telescope at maximum magnification.
NEPTUNE rises in the east at about 11:45 so will be visible until around 22:00.
THE MOON PHASES IN DECEMBER 2015

Last Quarter will be on 3rd December
New Moon will be on the 11th December
First Quarter will be on 18th December
Full Moon will be on 25th December
THE SUN
The Sun rises at about 07:50 at the beginning of the month and at 08:00 at the end of the month.
It sets at about 15:50 at the beginning of the month and 16:00 as the month ends. Sunspots and
other activity on the Sun can be followed live and day to day by visiting the SOHO website at:
http://sohowww.nascom.nasa.gov/ .

Comet 2014 US10 (Catalina)

Chart showing the path of Comet 2013 US10 (Catalina)
On the chart above the path of Catalina is marked in red with time markers showing the date and
time. The dates start at 7th December and all times are 06:00. During the first week in
December the comet will be close to Venus on the south eastern horizon. Comet 2013 US10
(Catalina) will not be visible to the naked eye but should be easy to find using a pair of 9 x50
binoculars. However when it is at its closest to Arcturus on 31st December the bright star will
interfere with the comet’s visibility. The head of the comet is expected to be half the diameter of
the full moon possibly with a short faint tail which should be observable well into February.
For those who are prepared to get out of bed early and brave the cold early morning air there is a
special treat in the south eastern sky during December. A fairly bright comet known as: 2013
US10 (Catalina) is going to climb up from the eastern horizon towards the bright red giant star
Arcturus in the constellation of Boötes.

Comet 2013 US10 (Catalina)

THE GEMINID METEOR SHOWER

The Geminid Meteor Shower – showing the Radiant Point in the constellation of Gemini
The In the middle of this month, around 8th to 17th December, there will be a meteor shower
known as the Geminid shower. There will be a peak in activity during the evening of the 13th and
morning of 14th December. The very best time to watch for the meteors will be during the early
morning hours on 14th December (at 07:00 the shower should be at its maximum as seen from
the UK).
The new Moon will be in the west during the early evening of 13th December but it will be gone by
the time any serious meteor watching has started. Conditions look very promising, weather
permitting and the sky will be dark and moonless all night.
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 for this reason is
unusual because it is thought to originate from an asteroid known as 3200 Phaethon. This
means that some of the meteoroids (the particles moving through space) may be of a rocky
nature so they will often be bright and survive for quite a long time. When they enter Earth’s
atmosphere about 100km up they might produce a bright and persistent trail.

An artist impression of Comet 3200 Phaethon
The actual peek of activity will occur at 13:00 on 14th December but will not be visible from the
UK as we will be in daylight. Observers in the USA will be luckier as they will be able to see it in
their darkness before dawn.
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. 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 an hour looking.

Geminid meteor shower composite by Clint Spencer

