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THE GEMINID METEOR SHOWER

Chart showing the Geminid radiant in Gemini at 03:00 GMT
In the middle of this month, around 8th to 17th December, The Geminid meteors also enter the atmosphere
there will be a meteor shower known as the Geminid comparatively slowly at about 35 km/second compared
shower. There will be a peak in meteor activity during the with other showers that enter at over 75 km/second. As
night of the 13th and morning of 14th December. The very a result of this slower entry and a more robust make up
best time to watch for the meteors will be during the early the Geminid meteors tend to appear slower and their
morning hours on 14th December (at 07:00 the shower trails across the sky last longer.
should be at its maximum).
Because the constellation of Gemini is above the horizon
The Moon will rise in the east at about midnight so from early evening, the meteors can be seen for most of
conditions look good, weather permitting, until an hour or the night and in almost any part of the sky. By midnight
two before dawn. However the Moon will just take the edge the constellation will be almost due south and high in the
off the peak at 07:00. The Moon will be in the south and sky. If you are intending to have a look remember to
the radiant in Gemini will be in the west by this time. Most wrap up warm before you go out because you will soon
meteors radiating to the west of Gemini will be lost towards feel very cold and that will spoil your enjoyment of the
the western horizon while those radiating to the east will be shower. Make yourself comfortable in a garden chair
heading towards the Moon but some will be seen.
and spend at least an hour looking.
The type of meteor that occurs in showers usually
originates from a comet and is much more common than NEWBURY ASTRONOMICAL SOCIETY MEETING
the ‘Fireballs’ that originate from asteroids. The Geminid
5th December
10 years of Cassini at Saturn
shower is for this reason is unusual because it is thought to
Website:
www.newburyastro.org.uk
originate from an asteroid known as 3200 Phaethon. This
means the meteoroids (the particles moving through space)
are probably made of rock or metal so they often bright and
survive quite a long time when they enter Earth’s
atmosphere about 100km up.
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NEXT NEWBURY BEGINNERS MEETING
17th December Orion the Hunter & Classifying Stars
Website:
www.naasbeginners.co.uk

THE CONSTELLATION OF ORION (THE HUNTER)

The constellation of Orion in the south at midnight in mid December
Orion is one of the easiest constellations to recognise and Orion is one of the few constellations that does look (with a
dominates the southern sky at this time of the year. There little imagination) like what it is named after. The most
are many depictions of Orion shown on many different obvious feature is the line of three stars, called Alnitak,
star charts.
Some old pictures of Orion are very Alnilam and Mintaka that make up Orion’s belt. From his
beautifully drawn in fact some are so beautiful that the belt we can see two bright stars called Saiph and Rigel
artists even moved the positions of some of the stars so below. These define the bottom of his ‘skirt like’ tunic.
they would fit the image they had drawn.
Above the belt are two stars Betelgeuse and Bellatrix that
Orion the Hunter appears in the winter sky, with his club denote the position of his shoulders. Above and between
held over his head and his shield (sometimes shown as a his shoulders is a little group of stars that mark out the
lion’s skin) held out in front of him. His hunting dogs, head. From his right shoulder (Bellatrix) he holds out a
Canis Major (the star Sirius) and Canis Minor (the star shield. From his left shoulder (Betelgeuse) a club is held
above his head. It almost looks as if Orion is fending off
Procyon) following behind him.
the charge of the great bull Taurus who is located above
Greek mythology tells us that Orion was known as a great
and to the west (right) of Orion.
hunter. He boasted that he could rid the earth of all the
wild animals however this angered the Earth goddess Down from Orion’s very distinctive belt there is a line of
Gaia. She sent a scorpion to defeat Orion. Orion tried to stars, ending at the star Nair al Saif that looks very much
battle the scorpion but he quickly realised that he could like a sword attached to his belt. Here can be found the
not shoot his arrow through the creature’s armour. To main interest in Orion, the Great Nebula, see the next page
for details.
avoid the scorpion he jumped into the sea.
It was then that Apollo (the Greek god of the Sun) decided If an imaginary line is traced down from the belt for about
to take action. He pointed out to his twin sister Artemis a six belt length towards the south eastern horizon, a bright
small black object in the sea. Claiming it was a horrible twinkling star will be seen. This is Sirius, Orion’s Large
villain he dared her to shoot it with her bow and arrow. Hunting Dog in the constellation of Canis Major. It is the
Artemis easily hit the target. However when she swam brightest and closest star to be seen from the UK at just 8.6
out to retrieve her victim she discovered that the villain light years from us. To Orion’s left (east) of Betelgeuse a
bright star in a rather large empty area of sky can be seen.
was in fact her friend Orion.
This is Procyon in Canis Minor, Orion’s Small Hunting Dog.
Artemis begged the gods to bring Orion back to life but
Coincidentally both of these ‘dog stars’ are double stars that
they refused. Instead she put Orion’s picture in the sky so
have an invisible companion, more about them in the March
she could always see him.
issue of this magazine.
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M42 THE GREAT NEBULA IN ORION

Chart showing M42 the Great Nebula in Orion
When we look towards Orion we are looking into one of
the nearest spiral arms of our galaxy the Milky Way. Our
Sun appears to be located in the area between two spiral
arms. Towards the centre of the galaxy from our point of
view is the Sagittarius Arm and looking away from the
centre is the Orion Arm.

An artist impression of our position in the Galaxy
Most of the stars in Orion are located about 900 light years
away from us including Rigel but Betelgeuse is much
closer at only 310 light years distant. Because the stars of
Orion are in a spiral arm there is a lot of gas and dust
around the whole area of the constellation. Huge numbers
of stars are hidden by the gas and dust.
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Below the line of three stars of Orion’s belt there is a
vertical line of stars forming his sword (hanging below his
belt). In the line of stars making up Orion’s sword a hazy
patch can be seen using binoculars or even with just the
naked eye on a clear night. The hazy patch is known as
M42 (Messier 42), the Great Orion Nebula. This Nebula is
a gigantic cloud of Hydrogen gas mixed with other gases
and dust from which new stars are being formed. Through
a pair of binoculars the nebula looks like a small fuzzy
patch in the line of stars.

The Trapezium cluster superimposed on M42
When seen through a telescope the cloud like structure
can been 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 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 out of the gas and dust in the
nebula; they are young, hot and very active. The
Trapezium can be seen easily using a small telescope.
The four stars of the trapezium (there is a fifth fainter star)
are just the brightest of what is an Open Cluster in the
process of forming. The Orion Nebula actually contains
many more very young stars that are still hidden by the
gas and dust of the nebula.

The Orion Nebula can be seen with the naked eye from a
dark location on a clear moonless night. It is easily seen
using a pair of binoculars. The image below shows the sort
of view seen using a pair of 8 x 50 binoculars.

Special telescopes that can detect ultraviolet and inferred
radiation can be used to penetrate the gas and dust to see
the stars forming inside the nebula. The image below
shows most of the stars that are normally hidden by the
gas and dust clouds.

Binocular view of M42 with Orion’s belt at the top
A small telescope will show a larger view and some detail in
M42. Structure in the nebula can be seen with parts of the
nebula illuminated and other parts appearing dark.

Stars forming in M42
Gravity draws the atoms of the gas together and as the
gas gets denser it pulls in even more until huge spherical
spheres of gas are formed. As the pressure in the core of
a sphere increases the temperature rises to tens of
millions of degrees and the Hydrogen atoms begin to fuse
together to form an atom of Helium. In this process
known as Nuclear Fusion a small amount of mass is lost
and converted into energy in the form of a flash of X-Rays.
This heats the mass of gas and it begins to shine as a
bright new star.

The sort of view seen using a small telescope
A larger telescope will show more detail in the structure the
nebula with wisps of gas appearing. Photographic images
show much more detail including colour in the clouds of gas
and dust. The red in the image below is typical of the
emissions from Hydrogen gas.

Much of the gas and dust in the nebula shines by
reflecting light from the very young stars of the Trapezium
in the centre of the nebula. Some gas also produces its
own light because the ultraviolet radiation energy from the
powerful young stars excites the gas atoms causing them
to glow somewhat like a fluorescent light.
When a photon of ultraviolet light from the powerful young
stars hits a gas atom it causes an electron to jump from its
normal orbit to a higher orbit. After a short time the
electron jumps back to its original orbit and emits a flash
of light. The colour of this light is unique to the type of
atom that has emitted it. For example Hydrogen always
emits red light.

A photographic image of M42
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GUIDE TO THE NIGHT SKY THIS MONTH – DECEMBER 2014

The southern sky at about 21:00 GMT (9 o’clock p.m.)
The chart above shows the night sky looking south at
about 21:00 on 15th December. West is to the right and
east to the left. The curved line across the sky at the
bottom is the ecliptic. 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’. This month the constellations we can see on
the ecliptic are: (from west to east) Aquarius, Pisces,
Aries and Taurus and Gemini (just off to the east).
The southern sky is now dominated by the conjoined
constellations of Pegasus and Andromeda. Pegasus is
larger than may be expected which sometimes makes it
a little difficult to initially identify. However once it has
been identified it is easy to find again in a clear dark sky.
It is defined by the ‘Great Square’ with the stars
Alpheratz. Scheat, Markab and Algenib at its corners.
The constellation of Andromeda is joined to the upper left
star of the Square of Pegasus called Alpheratz. From
Alpheratz there are two fairly distinct lines of stars
diverging away to the north east (upper left). Each of the
lines is marked by four stars although the lower line is
more distinct than the upper line.
Wrapped around the lower parts of Andromeda and
Pegasus is the rather indistinct and rambling
constellation of Pisces (the fishes). Uranus is currently
residing in Pisces. To the east of Pisces is the equally
indistinct constellation of Aries (the Ram). Aries has just
one moderately bright star called Hamal.
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Just above Aries is the small constellation of Triangulum,
defined by three stars. It hosts a beautiful galaxy M33.
The beautiful winter constellation of Orion (the Hunter) is
now establishing itself to dominate the winter sky. It can
be seen appearing over the horizon in the (east) soon
after sunset at around 18:00. Orion will be at its very best
around Christmas time as it dominates the southern sky.
The most distinctive feature of Orion is the three stars that
represent his belt. Orion has two hunting dogs called
Sirius in Canis Major and Procyon in Canis Minor. Sirius
can be found by following the line of Orion’s belt down and
to the east (left). Sirius is always low and close to the
horizon where there is a lot of turbulence in the air. This
causes Sirius to twinkle very noticeably. It is the brightest
star we can see from the UK.
Taurus (the Bull) is now quite obvious the night sky in the
south east in the early evening. Taurus can be seen at
the south east (left) of the chart above sitting astride the
ecliptic. The first interesting object to appear over the
eastern horizon in Taurus is the beautiful Open Custer
Messier 45 (M45) also known as the Pleiades or (the
Seven Sisters).
To the east (left) of Andromeda and to the north of
(above) Taurus is the constellation of Perseus, appearing
as a line of stars leading towards the ‘W’ of Cassiopeia.
Joined to Taurus at the star Elnath is the Constellation of
Auriga with its beautiful bright white star Capella. Capella
will be directly overhead later in the evening and looks
stunning through binoculars or a small telescope.

THE CONSTELLATIONS THIS MONTH
PISCES

ARIES AND TRIANGULUM

The constellation of Pisces
The constellation of Pisces looks like a long serpentine
line of stars wrapped around the south and east sides of
the Square of Pegasus. It has a noticeable ‘head’ at the
south western (lower right) end of the line. None of the
stars are bright and a dark sky is needed to enable the
shape to be traced out.
The ‘Ecliptic’ cuts across the southern part of the
constellation thus making Pisces one of the constellations
of the Zodiac. As the Sun, Moon and planets appear to
move across the sky following the ecliptic they at times
pass through the lower part of Pisces. The second most
distant planet Uranus is currently located in Pisces.
Pisces has just one Messier object, this is M74. Messier
74 (also known as NGC 628) is a face-on spiral galaxy. It
is at a distance of about 32 million light-years from Earth.

Messier 74 (M74) in Pisces
The galaxy contains two clearly defined spiral arms and is
therefore used as an archetypal example of a Grand
Design Spiral Galaxy.
The galaxy's low surface
brightness makes it the most difficult Messier object for
amateur astronomers to observe. However, the relatively
large angular size of the galaxy and the galaxy's face-on
orientation make it an ideal object for professional
astronomers who want to study spiral arm structure and
spiral density waves. It is estimated that M74 is home to
about 100 billion stars.

6

The constellations of Aries and Triangulum
The constellations of Aries and Triangulum can be
found nestled between the more prominent
constellations of Andromeda, Perseus, Taurus, Cetus
and Pisces. Aries follows, to the east of, Pisces on the
ecliptic. Aries is defined by a very indistinct line of
stars. Only one, Hamal, is easy to find even on a fairly
clear night. There are no notable objects to be found in
the constellation of Aries.
Triangulum is a small but it easy to find, looking like a
triangle made up from three stars. Just inside the
recognized boundary with Pisces to the west (right) of
the triangle is the Messier object M33, known as the
Triangulum Galaxy or the ‘Pinwheel’ Galaxy.

Messier 33 (M33) the Pinwheel Galaxy
M33 is a beautiful ‘face on’ spiral galaxy. From our
vantage point we are looking straight down on the great
disc of the galaxy enabling us to see the spiral arms.
The disadvantage of having this view is that the total
light from the galaxy is spread over a large area making
it look quite faint. It needs a very dark sky to give
contrast and a medium sized telescope to see it well.
Even a small amount of light pollution will make it
difficult to see. It is thought to be just less than 3 million
light years from us and is estimated to contain around
40 billion stars.

There are three beautiful Messier ‘Open Star Clusters’ in
the constellation Auriga. They are called M36, M37 and
M38. Strangely they appear to be in a straight line with a
forth cluster M35 a short distance away in the same line
just over the border in Gemini.

AURIGA

Messier 36 (M36) in Auriga

The constellation of Auriga
Auriga is easy to find to the north east of Taurus. It
actually shares the star Elnath with Taurus. Auriga’s
brightest star is Capella and is almost overhead during
the mid-winter months. Capella is the brightest star in the
constellation Auriga. It is the forth brightest star to be
seen in the northern hemisphere (from the UK) after
Sirius, Arcturus and Vega.
Although it appears to be a single star to the naked eye it
is actually a star system of four stars in two binary pairs.
The first pair consists of two large, bright type-G giant
stars, both with a radius around 10 times that of the Sun
and two and a half times its mass. They are in close orbit
around each other. Designated Capella Aa and Capella
Ab, these two stars are thought to be cooling and
expanding on their way to becoming red giants.

Messier 37 (M37) in Auriga

Messier 38 (M38) in Auriga

Diagram of Capella Aa and Ab with Capella H and L
The second pair is around 10,000 astronomical units
(Earth – Sun distances) from the first pair. It consists of
two faint, small and relatively cool red dwarfs. They are
designated Capella H and Capella L. There are other
close-by stars labelled Capella C through to G and I
through to K. These are actually unrelated stars in the
same visual field. The Capella system is relatively close,
at only 42.2 light-years (12.9 pc) from Earth.
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Messier 35 (M35) in Gemini

THE SOLAR SYSTEM THIS MONTH

The daytime sky at Midday on 15th December
MERCURY will be in superior conjunction with the Sun
on 8th December so will not be visible this month. The
smallest of our planets can be seen located just to the
east (left) of the Sun in the chart above.
VENUS was in Superior Conjunction with the Sun on
25th October and is now moving eastwards away from
the Sun. It will gradually make an appearance in the
evening sky over the next few months. As Venus is
currently on the opposite side of the Sun to Earth we will
see the whole of the side facing us illuminated by the
Sun. Therefore it will appear as a small but full disc.
The position of Venus in the sky can be seen to the east
(left) of the Sun on the chart above. Venus will rise over
the eastern horizon at about 09:00 which is about an
hour after the Sun rises and is therefore in daylight.
Venus will actually be in the sky just above the south
western horizon as the Sun sets at about 16:00 but will
be almost impossible to see.
MARS rises in the south east at about 11:00 which is in
daylight and will set over the western horizon at around
19:30. It will just about be visible low in the south west
in the constellation of Capricornus. Mars is a long way
from Earth at the moment so will look very small at just
5.5 arc-seconds in diameter. It will just be visible above
the south western horizon after the Sun sets at 15:50.
Mars will set in the south west at 19:30 but will very
difficult to see in the twilight sky. See the charts above
and on the next page.
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JUPITER rises in the east at around 21:45 at the
beginning of the month and 19:40 by the end of the
month. This means it will well positioned before midnight,
certainly by the end of the month. It will be very well
positioned an hour or two after it rises just inside the
western edge of the constellation of Leo after crossing the
border from Cancer a few weeks ago.
By the end of the month it will be possible to observe
Jupiter for nearly three hours before midnight. However
the King of the Planets will also still be at its best until the
Sun brightens the sky in the morning.
Jupiter has four large moons that can be seen using a
good pair of 10x50 binoculars. The moons were first
reported by Galileo Galilei in 1610 and are referred to as
the Galilean Satellites (or moons) in his honour.
Io is the closest of the large moons to Jupiter. Its orbit is
421,000 km from Jupiter and takes just 1.77 Earth days to
circle the planet. Io is 3,630 km in diameter which is a
little larger than our Moon (3,476 km).
Europa is a little smaller than Io and our Moon at 3,138
km in diameter. It orbits Jupiter every 3.55 Earth days on
an orbit of 670,900 km.
Ganymede is the largest moon in our Solar System with a
diameter of 5,262 km. It orbits Jupiter at 1,070,000 km
from the planet and takes 7.16 days.
Callisto is 4,800 km in diameter and takes 16.69 days to
orbit Jupiter a distance of 1,880,000 km.

The four Galilean moons can easily be seen using a
modest telescope (90mm aperture). The two inner
moons called Io and Europa appear to move quite quickly
especially when they are positioned close to the planet.
They can be seen to have moved in periods of about 10
to 15 minutes. The position and motion of the Moons can
be monitored recorded using sketches. If an accurate
clock is used the time that the moons disappear behind
or reappear from behind Jupiter can be compared to the
time predicted using a computer planetarium application.
Jupiter is now appearing ‘side on’ as we look at it from
Earth. This means we see the orbits of the moons in a
flat plane which is almost aligned to the equator of
Jupiter. As a consequence the moons pass in front or
behind Jupiter on every orbit and not above or below as
they do most of the time. This makes observing Jupiter
very interesting. We can watch the moons approach the
planet to disappear and then watch them reappear an
hour or two later. We can also see their shadows as the
pass in front and project an eclipse on to the planet.
When we see the orbits of the moons edge on, as we can
now, Mutual events of Jupiter’s moons (eclipses and
occultations) can be followed. An eclipse occurs when
one moon casts its shadow on to another moon.
Occultations occur when one moon passes in front of or
behind another moon. More details to help observing
these events in this magazine next month.
SATURN rises at about 07:30 but is effectively in
conjunction with the Sun and will not be visible this
month. Saturn rises and hour or so before the Sun in the
east and sets before the Sun in the west. The actual
conjunction took place on 18th November but Saturn is
still very close to the Sun. See the chart on the previous
page.
URANUS rises in the east in the constellation of Pisces
at about 13:00 and will be observable in the south east
from about 16:30 and then for the rest of the evening.
Uranus will set over the western horizon at about 01:30.
Uranus will require a medium sized telescope to see it as
a blue disc, a 150mm reflector or a 100mm refractor.

NEPTUNE rises in Aquarius at about 12:00 and will be
observable as soon as it is dark. It will be just 2.3 arcseconds in diameter so will be more difficult to see than
Uranus. This elusive planet will be due south at 5 o’clock
17:00 and in its best possible position. It will set over the
western horizon at about 22:00. Neptune will require a
larger telescope to see it as a small blue disc.

THE SUN
The Sun rises at 07:50 at the beginning of November and
at 08:00 by the end of the month. Solar activity has been
relatively low during this cycle with fewer sunspots.
However there have been occasional increases in activity
over the past few months. There was a beautiful display of
sunspots in November. These could easily be seen,
looking much like the image below, using a small telescope
fitted with a shop bought or even a homemade solar filter.

Sun spots imaged by SOHO on 18th November
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 2014

Uranus, Neptune and Mars in the south at 18:00
It will be best to wait until about 9 o’clock 21:00 when the
planet will be in the south and high in the sky well above
the horizon and positioned away from dirty turbulent air.
Uranus will be just 3.7 arc-seconds in diameter so will
require a high magnification to see as a disc.

9

Full Moon will be on 6th December, Last Quarter will be on
14th December. The thin crescent of the new Moon may be
spotted in the west on the evening of the 22nd December.
First Quarter will be on 28th December.

THE NIGHT SKY THIS MONTH

The chart above shows the night sky as it appears on 15 th 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 quite easy to find. This month it is in the north east. 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: Uranus and Neptune. Jupiter is visible from around 22:00 until dawn.
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