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LOOKING FORWARD TO 2015 
2015 is looking like being a very interesting year for 
astronomers.  There are a number of exciting events that 
are going to be happening throughout the year.  Here are a 
few things to look forward to. 

There will be a Solar eclipse on the morning of 20
th
 March 

that although not total from the UK will be well worth looking 
out for, weather permitting of course.  The path of totality 
will be to the north of Britain and south of Iceland.  The UK 
will see about 95% of the Sun covered by the Moon.  There 
will 98% from the Hebrides and 90% from the south of 
England as it is further from the path of totality. 

 

Chart showing the path and extent of the eclipse 

From southern England the Moon will start to appear as it 
passes in front of the Sun at 08:31, it will be at maximum 
eclipse at 09:30 and will end at 10:41.  The Moon will cover 
about 90% of the Sun at maximum eclipse from the 
Newbury / London area.  There will be more details in the 
March magazine. 

On September 28
th
 there will be a total Lunar Eclipse during 

the night.  A Lunar Eclipse occurs when the Moon passes 
through the shadow of Earth.  A Lunar Eclipse happens at a 
much more sedate pace than a Solar Eclipse so there is 
much more time to see it and take it all in.  This is due to 
the shadow of Earth being much larger than the Moon so it 
takes about 3 hours 20 minutes for the Moon to pass 
through the shadow and be eclipsed.  The Moon will turn a 
reddish colour due to refraction of sunlight through our 
atmosphere.  The Lunar Eclipse will be visible to about half 
of the world during this time so a lot of people will be able to 
see it.  The eclipse will be centred in the Arctic Ocean but 
we will have a good view. 

There are two parts to the shadow cast by Earth.  The 
darkest inner portion is called the ‘Umbra’ where there 
will be a ‘Total Eclipse’.  Around the Umbra there is a 
partial shadow called the ‘Penumbra’ where there will be 
a ‘Partial Eclipse’. 

 
Diagram showing the phases of the Lunar Eclipse 

During the period when the Moon is in the Penumbra 
(U1 – U2) the effect will be difficult to notice but when it 
begins to cross into the Umbra at U2 the shadow of 
Earth will begin to show on the Moon.  First contact with 
the Umbra occurs at 01:07 and totality within the Umbra 
starts at 02:11 and ends at 03:23.  The Moon will finally 
exit the Umbra at 04:27.  The eclipse will then effectively 
be over.  More in the September issue. 

The beautiful planets Jupiter and Saturn will be well 
placed for observing this year.  Jupiter will be at 
opposition on 6

th
 February.  This is when Jupiter will be 

due south at midnight which means it is direct line with 
Earth and the Sun and will be high in the sky.  It will be 
due south about two hours earlier in the succeeding 
months so will be at its very best earlier in the evenings. 

Saturn will be at opposition on 23
rd

 May and its rings will 
be pretty much wide open and looking magnificent. 

The New Horizons spacecraft will be making close flyby 
of the dwarf planet Pluto on 14

th
 July, giving us our first 

close-up look at Pluto. 

  

NEWBURY ASTRONOMICAL SOCIETY MEETING 

 9
th
 January Exploring the Sun – Earth Line 

 Website: www.newburyastro.org.uk  

NEXT NEWBURY BEGINNERS MEETING  

 21
st
 January  Stellar Jewel boxes & Classifying Stars 

 Website: www.naasbeginners.co.uk 

http://www.newburyastro.org.uk/
http://www.naasbeginners.co.uk/
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STELLAR JEWELBOXES (Open Clusters) 

Last month we looked at the constellation of Orion and in 
particular the star formation within Orion.  Below the line of 
three stars of Orion’s belt there is a vertical line of stars 
representing 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 Messier 42 (M42), 
the Great Orion 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. 

 

Binocular view of M42 with Orion’s belt at the top 

This Nebula is part of a gigantic cloud of Hydrogen gas 
mixed with other gases and dust that fills the whole 
constellation of Orion and beyond.  These vast clouds of 
gas and dust constitute a large portion of the material in 
the spiral arms of spiral galaxies like our Milky Way.  It is in 
these Nebulae, in the spiral arms, that new stars are being 
created.  Using a moderately sized telescope the whispery 
structure of M42 can be seen along with the four stars that 
make up the trapezium group of stars at the heart of M42. 

 
The Trapezium cluster superimposed on M42 

The very young Trapezium stars have formed from the gas 
and dust of the nebula and are now illuminating the 
remaining clouds of dust and gas around them.  There are 
many more young stars within in the nebula but they are 
still hidden inside the clouds of gas and dust. 

Eventually the new stars still forming within M42 will light 
up and start producing powerful ultraviolet radiation that 
will drive the remaining gas away.  As the gas is ‘blown’ 
away by the powerful radiation the young stars will be 
exposed and a newly created cluster of stars will appear.  
This type of cluster in known as an ‘Open Cluster’. 

 

The Pillars of Creation imaged by Hubble 

The image above shows the process of star formation as 
it is happening in the ‘Eagle Nebula’ which is part of 
Messier 16 (M16) in the constellation of Serpens.  The 
red dots shining in the pillars are new stars starting to 
‘peep’ out of the gas and dust clouds of the nebula.  The 
pillars are being shaped by intense ultraviolet radiation 
from large powerful young stars just out of view to the top 
of the image. 

Stars form in nebulae as gravity pulls atoms together to 
create denser regions.  These denser regions have more 
gravity and pull more atoms in to join the denser region 
which grows larger and gains even more gravity.  Gravity 
continues to draw more gas atoms together until huge 
spherical balls 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 atoms of Helium.  In this process 
known as Nuclear Fusion a small amount of mass is lost 
and converted into a large amount of energy in the form 
of a flash of X-Rays.  This heats the sphere of gas and it 
begins to shine as a bright new star. 

Newly formed stars are very active and produce a 
powerful stellar wind of ultraviolet radiation.  A disc of 
gas and dust will form around the new star and powerful 
jets of high energy particles are beamed out from the 
star’s poles.  The powerful stellar wind will drive away 
any ‘left over’ gas and volatile material and the star will 
stop growing.  As the gas and dust is driven away the 
star and its siblings that have formed in the nebula will be 
revealed as a cluster of stars known as an Open Cluster, 
typically comprised of between 30 and 1000 stars. 
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We can see the next stage in the development of an 
Open Cluster in the constellation of Taurus.  There are 
two impressive ‘naked eye’ Open Clusters in Taurus 
these are the Pleiades and the Hyades. 

 

The Hyades and the Pleiades Open Clusters 

The Pleiades open cluster is much younger than the 
Hyades and consequently the stars are still close 
together.  The Pleiades is a Messier object known as M45 
but is often called the Seven Sisters.  This is because the 
seven brightest stars can be seen with the naked eye but 
most of us can just see the six brightest. 

The Hyades cluster is much older and has moved on to 
the next phase of development of an open cluster.  The 
age of the Hyades is estimated to be about 625 million 
years.

 
 The cluster core, where stars are most densely 

packed, has a radius of 17.6 light years and the cluster's 
tidal radius has a radius of 33 light years.  However, 
about one-third of confirmed member stars have been 
observed to be well outside this boundary in the cluster's 
extended halo.  These stars are probably in the process 
of escaping from the cluster’s gravitational influence. 

The Seven Sisters are about 400 light years away from us 
and are estimated to be less than 100 million years old.  
The cluster contains about 1000 stars with many being 
very hot ‘B’ Type blue stars.  The Pleiades looks best 
when viewed through binoculars as it is too big to fit into 
the field of view of most telescopes. 

 

Messier 45 The Pleiades (Seven Sisters) open cluster 

There are many open clusters to be seen using a modest 
telescope.  The Pleiades is the closest complete cluster to 
us and therefore appears brightest and easiest to see.  The 
closest noticeable open cluster to us is the Hyades at 153 
light years.  However some of the stars in the constellation 
of Ursa Major (the Great Bear) or better known as the 
‘Plough’ are part of an even closer open cluster.  The stars 
that make up the familiar ‘saucepan’ shape in Ursa Major 
are part of an open cluster that is very close to us, at about 
100 light years and is beginning to disperse. 

 

Ursa Major imaged by Richard Fleet 

The image above shows the positions of the stars in the 
Plough as we see them today but in a few thousand years 
time the shape of the asterism will have changed.  The 
stars Alkaid and Dubhe will have moved to the positions 
shown in the diagram below. 

 

Ursa Major as it will appear 10,000 years from now 

The changes will occur because the stars in the dispersing 
open cluster are moving apart.  The stars are closer to each 
other than the distance they are from us.  Five stars are 
about 80 light years away but Alkaid and Dubhe are about 
120 light years away from us.  The five are moving to the 
left but Alkaid and Dubhe are moving down and to the right.  
All the stars have a very similar physical composition and 
appear to have formed from the same cloud of gas and 
dust.  This group of stars is thought to be part of an open 
cluster that is the closest one to us here on Earth.  It is so 
close that the stars can be seen (by experts) to be moving 
relative to each other and to us.  Their close proximity to us 
also means that they look quite bright and the distances 
between them look quite large. 
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There are 32 objects classified as Open Clusters listed in 
Charles Messier’s Catalogue, these are: 

M6, M7, M8, M11, M16, M17, M18, M20, M21, M23, M25, 
M26, M29, M34, M35, M36, M37, M38, M39, M41, M43, 
M44, M45, M46, M47, M48, M50, M52, M67, M78, M93, 
M103 

The best ones to look out for are listed below: 

M# Name. Constellation Mag 

45 Pleiades Taurus 1.2 
44 Beehive Cluster Cancer 3.1 
7 Ptolemy Cluster Scorpius 3.3 
6 Butterfly Cluster Scorpius 4.2 
47  Puppis 4.4 
73  Aquarius 4.4 
41  Canis Major 4.5 
25  Sagittarius 4.6 
39  Cygnus 4.6 
35  Gemini 5.1 
34  Perseus 5.2 
11 Wild Duck Scutum 5.3 
23  Sagittarius 5.5 
37  Auriga 5.6 
48  Hydra 5.8 
21  Sagittarius 5.9 
50  Mon 5.9 
16 Eagle Nebula Serpens 6 
36  Auriga 6 

The column on the right in the chart above shows the 
overall apparent magnitude of the cluster.  The higher the 
number the fainter the cluster will appear.  It can be seen 
that the brightest is M45 at magnitude 1.2 making it easily 
visible to the naked eye.  The clusters detailed below are 
well worth searching out.  See the chart on page 6. 

M45 Pleiades (Seven Sisters)  See the previous page 

M44 Praesepe (the Beehive Cluster) 

M44 is located at the centre of the rather indistinct 
constellation of Cancer (the Crab).  Cancer is well 
positioned at the moment, located between the more 
obvious constellations of Gemini and Leo.  The stars 
comprising M44 are more spread out than those in M45 
because they are older and have started to disperse.  The 
cluster is best seen using binoculars or a short telescope. 

 
Messier 44 (M44) Praesepe The Beehive Cluster 

M7 Ptolemy Cluster is easily detectable using binoculars, 
close to the "stinger" of Scorpius (the Scorpion).  It is the 
southernmost Messier object and is therefore close to 
southern horizon and not easy to see from the UK but 
binoculars will help in finding it. 

Telescopic observations of the cluster reveal about 80 stars 
within a field of view about 1.3º across.  The estimated 
distance to the cluster is about 980 light years this 
corresponds to an actual diameter of 25 light years.  The 
age of the cluster is around 200 million years.  In terms of 
composition, the cluster contains a similar abundance of 
elements other than hydrogen and helium as our Sun. 

 
Messier 7 (M7) Ptolemy Cluster 

M6 Butterfly Cluster  

M6 is an open cluster in the constellation of Scorpius.  Its 
name derives from the vague resemblance in its shape to a 
butterfly.  Estimates of the distance to M6 have varied over 
the years, with a mean value now thought to be around 
1,600 light years.  Modern measurements show its total 
visual brightness to be magnitude 4.2. 

 
Messier 6 (M6) the Butterfly Cluster 

M11 Wild Duck Cluster 

M11 is an open cluster in the constellation Scutum.  The 
Wild Duck Cluster is one of the richest and most compact of 
the known open clusters, containing about 2900 stars.  The 
estimated age is thought to be about 220 million years.  Its 
name derives from the brighter stars forming a triangle 
which could resemble a flock of flying ducks. 
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M11 is one of the best open clusters to see through a 
moderate sized telescope from the UK.  It can still be 
found to the south west of the Summer Triangle in the 
south west as soon as it is dark (about 18:00).  The stars 
are bright and beautifully positioned. 

 

Messier 11 (M11) the Wild Duck Cluster 

M35 in Gemini 

M35 is an open cluster in the constellation Gemini.  The 
cluster is scattered over an area of the sky almost the 
size of the full moon (30 arc-minutes) and is located 2,800 
light-years from Earth.  The mass of M35 has been 
computed using a statistical technique based on proper 
motion and velocities of its stars.

  
The mass within the 

central part has been found to be between 1600 and 
3200 solar masses.  It does need a telescope to see well. 

There is another (more distant) compact open cluster 
known as NGC 2158 that lies directly southwest of M35.  
NGC 2153 can be seen to the right of the image below. 

 
Messier 35 (M35) in Gemini 

There are another three beautiful Messier ‘Open Star 
Clusters’ just over the border from Gemini in the 
constellation Auriga.  They are called M36, M37 and 
M38.  Strangely they appear to be in a straight line with a 
M35.  M36 and M37 can be seen as small ‘fuzzy’ patches 
of light using 8 x 50 binoculars but M38 does really need 
a telescope to make out clearly. 

M36 in Auriga 

Messier 36 is the central of the three bright open clusters in 
the constellation of Auriga.  M36 is about 4,100 light years 
distant and has around 60 members.  If it were at the same 
distance as the Pleiades, this cluster would look as 
conspicuous and very similar to the Pleiades.  It is quite 
young (about 25 million years) and contains no red giants, 
in contrast to its neighbours M37 and M38. 

 
Messier 36 (M36) in Auriga 

M37 in Auriga 

Messier 37 and M38 lie at roughly the same distance as 
M36.  M37 is the richest and brightest open cluster in the 
constellation of Auriga.  Estimates of its age range from 
347 million to 550 million years.  It has 1,500 times the 
mass of the Sun and contains over 500 identified stars. 

 
Messier 37 (M37) in Auriga 

M38 in Auriga 

M38 is the third and faintest of the three Open Clusters 
located in the constellation of Auriga.  With an apparent 
magnitude of 7.0 it is almost a magnitude dimmer than both 
M36 and M37.  At roughly 4200 light years away a larger 
aperture telescope will be needed to resolve the 100 or so 
fainter members.  M38 is not so distinct as M36 and M37 
and it tends to blend in with the background stars.  This 
does make it rather more difficult to find initially but once it 
is located it does become easier to find again. 
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GUIDE TO THE NIGHT SKY THIS MONTH – JANUARY 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 15

th
 January.  West is to the right and 

east to the left.  The curved line across the sky 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’. 

The beautiful winter constellation of Orion (the Hunter) is 
now established and dominates 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 this 
month as it dominates the southern sky.  The most 
distinctive feature of Orion is the three stars that 
represent his belt.  From his belt there is a line of stars 
that denote his sword hanging from his belt.  Within the 
sword is the beautiful Orion Nebula M42 which was 
featured in the December issue of this magazine. 

Two stars represent Orion’s two hunting dogs. They are 
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 in the night sky and the closest star that we 
can see from the UK at about 8.6 light years away. 

Taurus (the Bull) is quite obvious in the night sky in the 
south during the early evening.  Located at the centre of 
Taurus is the bright red giant star Aldebaran which is 
surrounded by the dispersed stars of the large Open 
Cluster ‘the Hyades’.  The stars of the Hyades are so 
scattered that they are not included in the Messier 
Catalogue.  Taurus can be seen at the centre of the chart 
above, sitting astride the ecliptic.  In the north west of 
Taurus is the beautiful Open Custer Messier 45 (M45) 
also known as the Pleiades or (the Seven Sisters). 

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.  Auriga 
is host to three lovely ‘Messier’ open clusters, M36, M37 
and M38. 

To the west (right) of Auriga and to the north of (above) 
Taurus is the constellation of Perseus, appearing as a line 
of stars leading towards the ‘W’ of Cassiopeia.   

To the east (left) of Taurus is the constellation of Gemini 
(the Twins) which is followed along the ecliptic by the 
constellation of Cancer.  Cancer is quite indistinct but is 
worth tracking down with binoculars to find the lovely open 
cluster M44 which is also known as Praesepe or the 
Beehive Cluster.  Cancer is in the east of the chart above. 
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THE CONSTELLATIONS THIS MONTH (refer to the chart on page 6) 

ORION (THE HUNTER) 

 

The constellation of Pisces 

Orion is one of the easiest constellations to recognise and 
dominates the southern sky at this time of the year.  There 
are many depictions of Orion shown on many different 
star charts.  Some old pictures of Orion are very 
beautifully drawn in fact some are so beautiful that the 
artists even moved the positions of some of the stars so 
they would fit the image they had drawn. 

Orion the Hunter appears in the winter sky, with his club 
held over his head and his shield (sometimes shown as a 
lion’s skin) held out in front of him. 

The most obvious feature is the line of three stars, called 
Alnitak, Alnilam and Mintaka that make up Orion’s belt.  
From his belt we can see two bright stars called Saiph and 
Rigel below.  These define the bottom of his ‘skirt like’ 
tunic.  Above the belt are two stars Betelgeuse and 
Bellatrix that denote the position of his shoulders.  Above 
and between his shoulders is a little group of stars that 
mark out the head.  From his right shoulder (Bellatrix) he 
holds out a shield.  From his left shoulder (Betelgeuse) a 
club is held above his head.  It almost looks as if Orion is 
fending off the charge of the great bull Taurus who is 
located above and to the west (right) of Orion. 

To the south east of Orion is the bright star Sirius, Orion’s 
Large Hunting Dog in the constellation of Canis Major.  It is 
the brightest and closest star to be seen from the UK at just 
8.6 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.  This is Procyon in Canis Minor, Orion’s Small 
Hunting Dog. 

Down from Orion’s very distinctive belt there is a line of 
stars, ending at the star Nair al Saif that looks very much 
like a sword attached to his belt.  Here can be found the 
main interest in Orion, M42 the Great Orion Nebula. 

Orion was the main feature in the December issue of this 
magazine.  Orion is a very good place to start exploring the 
night sky at this time of the year. 

CANIS MAJOR and CANIS MINOR 

 
The constellations of Canis Major and Canis Minor 

Orion’s two hunting dogs are easy to find once Orion has 
been located.   If an imaginary line is traced down from 
the belt for about six belt length towards the south 
eastern horizon, a bright twinkling star will be seen.  This 
is Sirius, Orion’s Large Hunting Dog in the constellation 
of Canis Major.  It is the brightest and closest star to be 
seen from the UK at just 8.6 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.  This is Procyon in 
Canis Minor, Orion’s Small Hunting Dog. 

Sirius is the brightest star system in the earth's night sky 
with an apparent magnitude of −1.46.  What the naked 
eye perceives as a single star is actually a binary star 
system, consisting of a white main-sequence star, 
termed Sirius A and a faint white dwarf companion called 
Sirius B.  The distance separating Sirius A from its 
companion varies between 8.2 and 31.5 Astronomical 
Units (AU is the Earth / Sun distance - 145 million km.). 

Sirius appears bright because of its intrinsic luminosity 
and its proximity to Earth.  At a distance of 8.6 light years 
the Sirius system is one of the Sun's nearest neighbours.  
Sirius is gradually moving closer to the Solar System so 
it will slightly increase in brightness over the next 60,000 
years.  After that time its distance will begin to recede but 
it will continue to be the brightest star in the Earth's sky 
for the next 210,000 years. 

Sirius A is about twice as massive as the Sun, is about 
1.8 times the diameter and is 25 times more luminous.  
The system is between 200 and 300 million years old 
and was originally composed of two bright bluish stars.  
The more massive of these, Sirius B, consumed its fuel 
resources and became a red giant before shedding its 
outer layers and collapsing into its current state as a 
white dwarf around 120 million years ago. 

By an incredible coincidence Procyon, the Small Hunting 
Dog is a very similar type of star to Sirius ‘A’ and also 
has a white dwarf companion. 
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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. 

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.  See page 5 

TAURUS 

Taurus (The Bull) is quite prominent rising over the 
eastern horizon soon after it is dark and is located to the 
north of Orion.  It sits on the Ecliptic so it is one of the 
constellations of the Zodiac. 

 

The constellation of Taurus 

Taurus is easy to find because of its brightest star 
Aldebaran that is located right in the centre of the 
constellation.  Taurus has a lovely ‘naked eye open 
cluster M45 the Pleiades (Seven Sisters). See page 3. 

GEMINI 

 

The constellation of Gemini 

Gemini is easy to find because of its two brightest stars 
which are close together and similar in appearance.  The 
two brightest stars are called Pollux (β) and Castor (α) and 
are known as the Gemini Twins.  The twins originated in a 
Greek myth which told that they had one mother but two 
fathers.  Castor was the mortal son of King Tyndareus but 
Pollux was the immortal son of the God Zeus who had 
disguised himself as Cygnus the swan. 

Gemini is located on the ecliptic and therefore is one of the 
constellations of the Zodiac.  This means it sits on the 
imaginary line along which the Sun, Moon and the planets 
appear to travel across the sky.  It is flanked on the ecliptic 
by Taurus to the west and Cancer to the east.  To the south 
west is Orion and to the north is Auriga with its very bright 
white star Capella directly overhead at this time of the year. 

Although Castor has been given the Greek letter 
designation α (alpha) which is normally given to the 
brightest star in a constellation, it is not actually the 
brightest.  Pollux is in fact 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 is 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.  A line of stars runs south west from Castor to the 
star Tejat Posterior and Propus Tejat Prior.  The line from 
Pollux takes a diversion south through kappa (κ) then south 
west through Wasat and on to Alhena and Alzirr. 

The recognised shape of Gemini is in the form of a rough 
rectangle with Pollux and Castor at the eastern short side. 

There is one Messier object in Gemini and 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 see it as a cluster of stars.  When a 
medium size telescope is used a beautiful string of stars 
running through the centre of the cluster can be seen.  See 
the image on page 5.  There are another three beautiful 
Messier ‘Open Star Clusters’ just over the border in the 
constellation Auriga.  They are called M36, M37 and M38 
and appear to be in a straight line with a M35 and are at a 
similar distance from us.  See charts above and page 5. 
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THE SOLAR SYSTEM THIS MONTH 

MERCURY is moving out from the superior conjunction 

with the Sun that occurred on 8
th
 December.  It will just 

be visible near the western horizon in the constellation of 
Sagittarius after sunset.  Mercury will move close to 
Venus with their closest approach on 14

th
 January. 

 

The orbital paths of Mercury and Venus on 10
th
 January 

VVEENNUUSS was in Superior Conjunction with the Sun on 

25
th
 October and is now moving eastwards away from 

the Sun.  It is gradually moving higher above the south 
western horizon in the evening sky over the next few 
months.  As Venus is currently on the opposite side of 
the Sun to Earth we see most 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 close to the Mercury on the chart above. 

 

Closer view of Mercury and Venus on 10
th
 January 

Venus will just be visible above the south western 
horizon after 17:00 in the twilight about 45 minutes after 
the Sun has set.  It will actually be higher in the sky just 
above the south western horizon as the Sun sets at 
about 16:20 but will be almost impossible to see in the 
bright sky.  It will be higher by the end of the month. 

 

Venus will appear be gibbous in 
shape, in fact it is almost ‘full’.  
As Venus is located on the far 
side of the Sun, the side facing 
us is illuminated and the dark 
side is away from us.  We will 
see Venus as shown here. 

 

MARS rises in the south east at about 10:00 which is in 

daylight and will set over the western horizon at around 
19:45.  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 4.6 arc-
seconds in diameter.  It will just be visible above the south 
western horizon after the Sun sets at 16:20.  Mars will set 
in the south west at 19:45 but will very difficult to see in 
the twilight sky.  See the Mercury chart. 

JUPITER rises in the east at around 19:10 at the 
beginning of the month and 17:40 by the end of the 
month.  This means it will be well positioned by about 
20:00, certainly by the end of the month.  It will start to be 
good for observing about two hours after it rises. 

 

Jupiter imaged by Steve Harris in 2010 

The four Galilean moons (Io, Europa, Ganymede and 
Callisto) 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 they 
pass in front and project their shadow 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, 
occultations and transits) can be followed.  An eclipse 
occurs when one moon casts its shadow on to another 
moon.  Occultations occur when one moon passes behind 
another moon and is hidden from view.  A Transit is one 
moon passing in front of another.  More details to help 
observing these events in the next column. 
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With the help of a computer planetarium application the 
events happening around Jupiter can be predicted and 
followed using a telescope.  There are computer 
planetarium applications such as ‘Stellarium’ that can be 
downloaded free from the internet.  These applications 
can be used to predict what is going to happen around 
Jupiter during any clear night before observing is started. 

The image below is taken from an old version of the 
‘Starrynight’ planetarium application and shows Jupiter 
and two of its moons at 00:30 on 3

rd
 January. 

 

Some interesting phenomenon to look for on the surface 
of Jupiter are: 

Eclipses these occur when a moon casts its shadow on 
to Jupiter.  It is the easiest of the phenomenon to see 
because the eclipse shadow looks like a black full stop 
on the planet.  The eclipse shadows may be small so 
they are best seen when Jupiter is well above the horizon 
and a high magnification is being used.  The seeing 
conditions of the sky can also be important.  If there is a 
lot of air turbulence then the planet will appear to 
‘shimmer’ and make the image blurred. 

Transits are when a moon passes in front of Jupiter.  

The moon is actually very difficult to see while it is in front 
of the planet and is lost in the glare from the surface.  
However transits are still very interesting to follow.  A 
planetarium application will predict the time that the 
transit will start and finish.  With the aid of an accurate 
clock the transit can be followed and the moon can be 
watched as it approaches the limb of Jupiter.  The time 
when the moon makes contact with the edge of the 
planet can be recorded and compared with the prediction 
from the planetarium application.  Similarly the 
emergence of the moon from the other side of the planet 
can be timed and compared to the prediction. 

Occultations occur when a moon passes behind the 
planet and can be predicted then followed and timed in a 
similar way to the eclipses and transits. 

Mutual Events occur when the moons Eclipse, Transit or 

Occult another moon.  These events are much rarer and 
only occur when the planet is seen ‘edge on’ to us.  That 
is when we are looking at the planet directly on to its 
equator, as we are now.  These events can also be 
predicted and followed using a planetarium application. 

SATURN rises at about 04:00 and sets at about 12:30.  
Saturn rises 3½ hours before the Sun in the east and sets 
at around midday in the south west.  Saturn can be seen in 
the east an hour or two before dawn but the sky will be 
beginning to brighten so observations will be quite difficult. 

 
Saturn imaged by John Napper on 15

th
 May 

URANUS rises in the east in the constellation of Pisces at 
about 10:45 and will be observable in the south east as 
soon as it is dark and until it sets at around 11:30.  Uranus 
will require a medium sized telescope to see it as a 3.5 
arc-second blue disc, a 150mm reflector or a 100mm 
refractor will be needed.  See the chart on page 11. 

NEPTUNE rises in Aquarius at about 09:40 and will be 
observable as soon as it is dark.  It will set over the south 
western horizon at about 20:00.  Neptune will require a 
larger telescope to see it as a small 2.2 arc-second 
diameter blue disc.  See the Mercury chart on page 9. 

THE SUN 

The Sun rises at 08:00 at the beginning of the month and 
at 07:50 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 the first week of this month.  These could 
easily be seen using a small telescope fitted with a shop 
bought or even a homemade solar filter. 

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 JANUARY 2015 

 

Full Moon will be on 5
th
 January, Last Quarter will be on 

13
th
 January.  The thin crescent of the new Moon may be 

spotted in the west on the evening of the 20
th
 January.  

First Quarter will be on 27
th
 January. 

http://sohowww.nascom.nasa.gov/
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Planets observable in the night sky: Jupiter, Uranus and Neptune (in the early evening). 

THE NIGHT SKY THIS MONTH 

 

The chart above shows the night sky as it appears on 15
th
 January 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. 


