WHAT'S UP THIS MONTH – DECEMBER 2016
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 21:00 (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 easy to find. This month it is in the north east.
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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 this month: Mars and Venus (early evening), Uranus and Neptune and
Jupiter (early morning).

EXPLORING THE NIGHT SKY THIS MONTH

The night sky looking south on 15th December at 21:00
The chart above shows the night sky looking south at about 21:00 GMT on 15 th December.
West is to the right and east to the left. The point in the sky directly overhead is known as the
Zenith and is shown at the upper centre of the chart. The curved brown line across the sky at
the bottom 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’.
Constellations through which the ecliptic passes this month are: Aquarius (the Water Carrier),
Pisces (the Fishes), Aries (the Ram), Taurus (the Bull), Gemini (the Twins) and Cancer (the
Crab) rising over the eastern horizon, just coming on to the chart to the left.
The Milky Way (our Galaxy) appears to rise up from the south eastern horizon. It continues up
through the constellations of Monoceros, Orion, Gemini, Auriga and into Cassiopeia. It then
dips down into Cygnus which is moving towards the north western horizon.
The planet Mars is in Capricornus and is still visible in the south west in the evening twilight.
Neptune is in Aquarius and Uranus is in Pisces, both are still in a good position for telescopic
observation. Saturn is now too close to the Sun and not observable. Venus is moving away
from the Sun and will be rising higher in the west in the evening over the next few months.
Jupiter is an early morning object rising about six hours before the Sun in the east. It is very
bright and easy to find in the south until the sky brightens at about 7 o’clock.
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Early in the evening it will be easy to start exploring the night sky from the Summer Triangle in
the west. First find the three stars Deneb, Vega and Altair at the corners of the triangle.
Later in the evening when the Summer Triangle is disappearing over the north western horizon
the constellation of Pegasus (the Winged Horse) can be used as our starting position. The
main feature of Pegasus is the square formed by the four brightest stars. This asterism
(shape) is known as the Great Square of Pegasus.
Joined to Pegasus at the top left star Alpheratz is the elongated shape of the constellation of
Andromeda. It is rather odd that Alpheratz is actually the brightest star in Andromeda and is
not officially a member of Pegasus. It obviously forms part of the Great Square of Pegasus so
is regarded as belonging to both constellations.
Following the lower and brighter line of stars that define Andromeda, count along two stars
(three including Alpheratz) to Mirach. Then count two stars up (three including Mirack) and
just to the right of the second star is a small fuzzy patch of light, this is Messier 31 (M31) the
Great Spiral Galaxy.
Sitting astride the ecliptic to the east is the constellation of Taurus (the Bull). The Taurus
asterism (shape) looks like a squashed cross ‘X’. At the centre of the cross is a faint and
dispersed Open Cluster called the Hyades. It has the bright Red Giant star Aldebaran in the
centre. The real beauty of Taurus is the naked eye Open Cluster M45 the Pleiades.
Following Taurus along the ecliptic is Gemini (the Twins). The twin stars Pollux and Castor are
easy to find. Below Taurus and Gemini is the magnificent winter constellation of Orion (the
Hunter) rising in the south east. As Orion climbs higher in the sky over the next few months it
will begin to dominate the winter sky and become our start point for finding our way around.

CONSTELLATIONS OF THE MONTH – Gemini, Auriga and Cancer

The Constellations of Gemini, Auriga and Cancer
The chart above shows the winter constellations of Auriga (the Charioteer), Gemini (the Twins)
and Cancer (the Crab). These are interesting constellations to search out and have some
interesting objects to see even when using just a pair of binoculars. Gemini and Cancer are
located on the Ecliptic and therefore are occasional hosts to the Sun, Moon and Planets as they
appear to move along this imaginary line.
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Auriga is located above the ecliptic and is conjoined with Taurus at the star Elnath. In Greek
mythology, Auriga is often identified as the mythological Greek hero Erichthonius of Athens, the
son of Hephaestus who was raised by the goddess Athena. Erichthonius was generally
credited to be the inventor of the quadriga, the four-horse chariot. He is said to have used this
chariot in the battle against Amphictyon, the event that made Erichthonius the king of Athens.
The most prominent star in Auriga is Capella which is the sixth brightest star in the night sky.
Capella is located almost directly overhead at this time of the year.

Messier 36 (M36)

Messier 37 (M37)

Messier 35 (M35)
Messier 38 (M38)
Auriga has three Messier Open Clusters that can be seen using binoculars. These are M36,
M37 and M38. See the images above. Open Clusters are groups of stars that have formed
from the gas and dust in a Nebula (large cloud of gas and dust). These clusters can be seen
using binoculars looking like small smudges of light. They are best seen using a telescope
which will show the individual stars of the cluster.
There is a fourth Open Cluster that appears to be in the same line as M36, M37 and M38, it
over the border in the constellation of Gemini, this is Messier 35 (M35). Gemini is named after
the mythical twins Pollux and Castor from Greek mythology. Castor and Pollux were the
children of Leda and Argonauts. Pollux was actually the son of Zeus who seduced Leda but
Castor was the son of Tyndareus, King of Sparta and Leda's husband.
Messier 35 is located at the end of the upper of the two lines of stars that emanate from Pollux
and Castor. It is the most spectacular of the four Open Clusters and is shown above.
Cancer is shown on the chart above but it is a faint and rather indistinct constellation.
However it does have a rather nice Open Cluster called Messier 44 (M44) Praesepe or the
Beehive Cluster. It is large and dispersed and best seen using binoculars. See the image
below.
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Messier 44 (M44) Praesepe the Beehive Cluster

SPECIAL CONSTELLATION OF THE MONTH – Andromeda

The conjoined constellations of Pegasus and Andromeda
To find the constellation of Andromeda start at the upper left star of the Square of Pegasus
called Alpheratz. To the east (left) of Alpheratz there are two fairly distinct lines of stars
converging on Alpheratz, these two lines of stars are the main star formation of Andromeda. 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). See the following image.
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Chart showing how to find Messier 31 (M31) the Great Spiral Galaxy
M31 is the closest large Spiral Galaxy to us at 2.4 million light years away. It is quite easy to
find using binoculars and looks like a fuzzy patch of light. On a good clear night and from a
dark sky it can be seen using the unaided eye. This makes it the most distant object that can
be seen by the human eye. M31 is thought to look quite similar to our Milky Way Galaxy but a
little larger. It is estimated to contain 300 to 400 billion stars and the Milky Way is estimated to
have 200 to 300 billion stars.

Messier 31 (M31) the Great Spiral Galaxy
A telescope will show M31 as an elongated patch of light with a bright nucleus similar to the
photographic image above but not so detailed. The galactic disc is tilted to our point of view so
we see the disc as being elliptical in shape with a brighter central bulge.
M31 and our Milky Way Galaxy are the two largest spiral galaxies in our local group of about 30
galaxies. The Andromeda Galaxy is actually moving towards our Galaxy at great speed and is
expected to make a close pass or even sweep through our galaxy. The close encounter will
occur in about 5 billion years which is about the same time that our Sun will reach the end of its
existence as a normal star to become a Red Giant then a White Dwarf.
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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
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THE PLANETS THIS MONTH
MERCURY will be at its meagre best on 11th December. It will be very low on the south
western horizon just after sunset. A clear view to the horizon will be required.
VENUS is moving away from the Sun and can be seen in the constellation of Capricornus. It
will appear very bright in the south as the Sun sets. The two ‘Inferior Planets’ (those closed to
the Sun tan Earth) display phases like our Moon. Venus is looking like a smaller version of the
half moon this month. The telescopic view is not good because Venus is still low and in the
turbulent, dirty air close to the horizon. See the chart below.
Venus is moving out from behind the Sun from when it was in Superior Conjunction (On the
other side of the Sun from Earth). It is currently about the same distance from us as the Sun so
it appears illuminated on the side facing the Sun giving it the appearance of a small half Moon.
As it moves around its orbit (Inside Earth’s orbit) it will move closer to Earth. The amount of the
planet illuminated by the Sun will appear to decrease as we see less of the sunlit side. As
Venus moves closer to Earth it will appear to get larger but will have a thinner crescent shape.
As a result Venus will appear to remain at about the same apparent brightness until it
approaches Inferior Conjunction with the Sun (Between Earth and the Sun).

Chart showing Mars, Venus, Mercury and Saturn at sunset
MARS will be in the south as the Sun is setting and the sky begins to darken. The Red Planet
appears small at just 6.0 arc-seconds in diameter and is fading to magnitude +0.8. Mars is
getting low in the turbulent air near the horizon and will set at 21:15. See the chart above.
JUPITER is now a good early morning object. It rises over the eastern horizon at 02:00 this is
about 6 hours before the Sun rises. It will be in a good position for observing between 04:00
and 07:00. See the chart below.
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Chart showing Jupiter in the south and Saturn in the east at 08:00 (sunrise)
SATURN is very close to the Sun and not visible. See the chart above.
URANUS will be in a good observable position this month. It will be quite high in the south east
as the sky darkens. It will be visible using a good pair of 10x50 binoculars but a telescope at a
magnification of 100x or higher will be needed to see it as a small blue/green disc. See the
chart below.

Chart showing the locations of Uranus and Neptune.
NEPTUNE will be visible in the south as soon as the sky is dark. A telescope with a
magnification of 150x will be needed to show Neptune as a small blue/green disc but it is small
and difficult to find. See the chart above.
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THE SUN
There are still occasional sunspots to see even though the active phase of the Solar Cycle is
drawing to a close.
The Sun rises at 07:45 at the beginning of the month and at 08:10 by the end of the month. It
will be setting at 16:00 at the beginning and 16:00 by the end of the month. 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/ .

THE MOON PHASES IN DECEMBER

First Quarter will be on 7th December
Full Moon will be on 14th December
Last Quarter will be on 21st December
New Moon will be on the 29th December
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NEW YEARS EVE CONJUNCTION
There will be a nice and unusual event to have a look out for on the last evening of 2016. The
planets Mars and Neptune will be very close together in the south west after sunset on 31 st
December.

Chart showing Neptune and Mars with Venus
This could be a good opportunity for those who are lucky enough to own a telescope and have
not yet seen Neptune to see it for the first time. Neptune is usually quite difficult to find but the
close proximity to Mars should make it a lot easier. Venus is also close by to help find the
rather faint Mars in the first place. Don’t forget to have a look for the New Moon just after
Sunset.
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