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COMET C/2012 S2 (ISON) AFTER ITS ENCOUNTER WITH THE SUN 

  

Comet C/2012 S2 (ISON) Imaged by NASA’s SOHO on 28
th
 November as it passed close to the Sun 

On 28
th
 November Comet ISON’s had its close encounter 

with the Sun.  At about 17:30 GMT (half past five in the 
evening) on Thursday 28

th
 the comet was at perihelion (its 

closest) just 1 million kilometers above the surface of the 
Sun.  This was the point at which ISON was predicted to 
become the brightest comet to be seen in our lifetime.  
Alternatively it could be destroyed and disappear forever as 
predicted by many astronomers. 

Unfortunately the pessimistic view seems to have been 
correct at least in part.  The left image above shows the 
comet as it looped in towards the Sun.  The circle, on the 
disc obscuring the Sun, shows the position of the Sun.  As 
this circle represents the Sun it is therefore at the scale of 
the Sun, 1.4 million kilometers in diameter.  The tail of 
ISON can be seen as an arc to the right and was at least 10 
million kilometers long at this time. 

The image on the right above shows what remained of 
ISON as it emerged from its close encounter after it passed 
behind and around the Sun.  The ‘Nucleus’ of the comet 
appears to have been destroyed or at least broken into 
pieces and shows up as a triangular ‘smudge’ to the upper 
left of the Sun.  It is not surprising that the nucleus broke up 
when the conditions that it was exposed to are considered. 

The comet nucleus was a very loosely compacted lump of 
‘fluffy’ ice with the consistency of freshly fallen light snow.  
The temperature that the surface of the nucleus would have 
been exposed to was in the region of 2000ºC.  At this close 
proximity to the Sun during perihelion the powerful pull of 
the Sun’s gravity would have caused high stresses as the 
nucleus tumbled and changed position.  At this time the 
comet was also travelling at about 600,000 km/h. 

Much of the surface ice and sub-surface layers would have 
explosively sublimed into gas tearing the outer layers off.  
Within minutes the whole of the 2 to 3 kilometer ‘snowball’ 
must have been torn apart and turned into gas.  The images 
being received suggest there may just be one or two lumps 
that survived so we will have to wait and see. 

 

ISON imaged on 15
th
 November by Damian Peach 

  

NEXT NEWBURY ASTRONOMICAL SOCIETY MEETING 

 6
th
 December Imaging with a DSLR – Paul Curtis 

 Website: www.newburyas.org.uk  

NEXT NEWBURY BEGINNERS MEETING  

 18
th
 December Looking into Orion and The Planets 

 Website: www.naasbeginners.co.uk 

http://www.newburyas.org.uk/
http://www.naasbeginners.co.uk/
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OBSERVING THE INNER PLANETS 

 
The orbits of the inner planets 

The four inner planets of our Solar System are: Mercury, 
Venus, Earth and Mars and all are ‘Rocky’ planets with an 
Iron core.  They orbit relatively close to the Sun and are 
known as the ‘Terrestrial’ (Earth like) Planets.  The 
terrestrial planets, shown at the centre of the diagram 
above, have orbits that are comparatively close together 
and almost equally spaced from each other. 

Between the orbits of the inner ‘Terrestrial’ planets and the 
four outer planets there is an orbital space but there is no 
planet.  However this space is occupied by hundreds of 
thousands of lumps of rock, Iron and Nickel that we call 
‘Asteroids’ and they occupy the ‘Asteroid Belt’. 

MERCURY 

Mercury is the inner most planet and the smallest.  Being so 
close to the Sun and small makes Mercury difficult to 
observe.  When viewed from Earth it is always close to the 
horizon and in the twilight sky.  It can be seen in the early 
morning before sunrise close to the eastern horizon or in 
the early evening just after sunset above the western 
horizon.  Seen using binoculars it appears like a bright star 
and may even appear to sparkle.  A telescope will show 
phases like those seen on Venus (and the Moon). 

When Mercury is seen in the morning sky it is moving out 
after passing in front of the Sun and then moves back 
behind the Sun.  It will first appear larger at 12 arc seconds 
diameter but as a thin crescent.  As it appears to move 
further away from the Sun the crescent shape will thicken 
but the disc will appear to get smaller.  After reaching ‘half 
Moon’ shape it will become ‘Gibbous’ until it is almost ‘full’.  
It will then be small and too close to the Sun to see and 
eventually will pass behind the Sun. 

When seen in the evening sky Mercury will emerge from 
behind the Sun and appear to move away from the Sun.  It 
will first appear small but full.  It will appear to increase in 
diameter but will narrow into the crescent shape.  It is best 
observed with a telescope during the week or so when it 
appears furthest from the Sun.  Great caution is required 
when observing Mercury and should only be attempted 
when the Sun is obscured from view. 

 

Mercury imaged by Chris Hooker in 2007 

Some Mercury facts and figures: 

Distance from the Sun 57.9 million km 

Distance from Earth 92 to 208 million km 

Diameter 4879 km 

Apparent Diameter 4.5 – 13 arc seconds 

Orbital Period (year) 0.24 Earth years 

Rotation Period 58.6 Earth days 
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VENUS 

Venus is not only a virtual twin of our planet Earth it is also 
the closest planet to us.  Having an orbit inside Earth Venus 
displays phases like Mercury.  This is fortunate because 
despite being so close and appearing large through a 
telescope the planet appears featureless.  This is because 
Venus is completely covered by dense white cloud.  The 
white cloud reflects much of the sunlight falling on it and 
makes Venus appear very bright.  Venus also has the 
largest apparent diameter with a maximum of 66 arc 
seconds. 

 

Venus imaged by Steve Harris 

Like Mercury when Venus is seen in the morning sky it is 
moving out after inferior conjunction’ (passing ‘in front of the 
Sun) and then moves back behind the Sun.  It will first 
appear larger at 60 arc seconds diameter but as a thin 
crescent.  As it appears to move further away from the Sun 
the crescent shape will thicken but the disc will appear to 
get smaller, 10 arc seconds. 

When it is side by side with the Sun it will be illuminated on 
the side facing the Sun and appears ‘half Moon’ shaped.  It 
will widen to become ‘Gibbous’ until it is almost ‘full’.  It will 
have become smaller and too close to the Sun to see and 
eventually will pass behind the Sun.  When seen in the 
evening sky Venus will emerge from behind the Sun and 
appear to move away from the Sun.  It will first appear small 
but nearly ‘full Moon’ shaped’.  It will appear to increase in 
diameter but will narrow into the crescent shape.  It is best 
observed with a telescope during the weeks when it 
appears furthest from the Sun.   

Venus does appear to move much further from the Sun 
than Mercury and can be seen against a dark sky.  It is 
currently in the low south western sky but very low for this 
apparition so does not appear very clear in the dirty 
turbulent air close to the horizon.  It will be better seen 
using a Moon filter to cut out some of the glare or with the 
telescope aperture stopped down to about 50mm. 

 

Some Venus facts and figures: 

Distance from the Sun 108.2 million km 

Distance from Earth 38.2 to 261 million km 

Diameter 12104 km 

Apparent Diameter 9.7 – 66 arc seconds 

Orbital Period (year) 0.62 Earth years 

Rotation Period 243 Earth days 

MARS 

Mars is the outer most of the inner planets of our Solar 
System and the only inner planet to orbit outside the orbit 
of Earth.  It is the second smallest and the only inner 
planet to have moons other than our own planet Earth.  
However the two moons of Mars are very small and are 
thought to be captured asteroids.  They are so small that 
they cannot be seen from Earth using the sort of 
telescope used by amateur astronomers. 

Because Mars is outside the orbit of Earth it does not 
present phases in the same way as Mercury and Venus.  
However it does have partial phases when positioned at 
certain angles as viewed from Earth when only about 
85% of the surface can be seen.  Mars has a significantly 
elliptical orbit compared to the other inner planets.  As a 
consequence Mars can get quite close to Earth at times.  
The last time this occurred was in 2003 when Mars was 
at its closest approach to the Sun and Earth was at its 
most distant from the Sun.  This close encounter also 
occurred when Earth was overtaking Mars on their orbits 
around the Sun.  At this time the two planets were just 
55.7 million km apart the closest they had been for 
60,000 years.  Mars also appeared as large as it could 
possibly be at 25.1 arc seconds in diameter. 

 

Mars imaged by John Napper in 2003 

Mars is at its closest to Earth when Mars is overtaken by 
Earth on their respective orbits this is known as 
opposition and occurs about every 2¼ years.  At the 
moment Mars is a long way from Earth in fact it is on the 
other side of the Sun to us and looks very small, only 
about 5 arc seconds in diameter.  Its next opposition will 
be on 8

th
 April 2014 when it will be 92.4 million km away.  

Its next close approach at opposition will be the next but 
one to the 2014 opposition on 27

th
 July 2018 when the 

two planets will be 57.6 million km apart. 

Some detail can be made out on Mars using a fairly 
modest telescope of 100 to 150mm aperture.  The Polar 
Ice Caps are quite noticeable especially when the winter 
pole is tilted towards us as shown in the image above.  
Mars does have seasons and the polar ice caps do 
expand or contract depending on the seasons. 

A telescope will also show darker areas that stand out 
against the predominantly reddish surface.  Until the mid 
1900’s it was still thought possible that these darker 
areas might be vegetation.  It was even proposed that 
there might possibly be more advanced life on Mars. 

See Page 5 for Mars facts and figures. 
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OBSERVING THE OUTER PLANETS 

 

The orbits of the outer planets 
The orbits of the four outer planets are spread much further 
apart.  The first two of outer planets: Jupiter and Saturn are 
classified as Gas Giants.  This is because they are very 
large and are comprised almost entirely of gas (mainly 
Hydrogen).  The two outer planets: Uranus and Neptune 
are called Ice Giants because most of the gases, other than 
Hydrogen and Helium, in their composition are frozen. 

In the diagram above the Sun, Inner Planets and the 
Asteroid Belt are shown as the mass in the centre.  The 
inner circle indicates the orbit of the first of the Outer 
Planets Jupiter.  Then moving outwards are the orbits of 
Saturn, Uranus and Neptune.  On the diagram above, the 
orbit of Pluto is shown passing inside the orbit of Neptune 
on the left then looping out far beyond the orbit of Neptune 
to the right side. 

Pluto is not now included as one of the main planets and is 
classified as the first of a class known as ‘Dwarf Planets’.  
Pluto was originally classified as one of the (then nine) main 
planets but was reclassified by the International 
Astronomical Union (IAU) in 2006 and became a ‘Dwarf 
Planet’.  The main reason for this was the discovery of a 
large number of similar objects even further out from the 
Sun.  Hundreds of these objects have now been discovered 
and are also classified as Dwarf Planets.  They may be the 
largest and closest of the family of comet like objects in an 
extended belt of millions of icy bodies in the Kuiper Belt. 

Asteroids are classed as Minor Planets and some are quite 
large.  All but the largest asteroids are not visible to 
amateur astronomers using the types of telescopes owned 
by most amateur astronomers.  However there are some 
asteroids that have orbits the take them out of the asteroid 
belt and bring them into close encounters with Earth.  
These are known as Near Earth Asteroids (or Near Earth 
Objects).  Some of these objects are bright enough to be 
tracked using binoculars or a small telescope. 

All the outer planets have orbital periods much longer than 
Earth.  Jupiter for example has an orbit that takes it 11.86 
Earth years to complete.  This means that Earth will 
overtake Jupiter about every 13 months.  So when Earth 
completes one orbit after an opposition, Jupiter will have 
moved about 30º along its orbit.  Earth will take about 
another month to come into opposition with Jupiter in its 
new position.  The other planets further out have much 
longer orbits so will appear to be in much the same position 
at subsequent oppositions. 

As all the outer planets are located much further out from 
the Sun we never see phases on them like we do on the 
planets inside Earth’s orbit.  They also receive much less 
sunlight but as they are all cloud covered they have a high 
albedo (reflectivity) and reflect a high proportion of the light 
that they do receive.  The outer two planets Uranus and 
Neptune appear small and look like fuzzy blue stars. 
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JUPITER 

Jupiter is the first of the outer giant gas planets and is the 
largest in the solar system.  It is so large that all the rest of 
the planets could fit inside the volume of Jupiter.  All the 
outer planets including Jupiter are different to the inner 
planets in that they have no solid surface.  They are 
comprised of gas and frozen gases with the possibility of a 
small rocky core. 

Jupiter has a composition of about 88% Hydrogen, 11% 
Helium and 1% other gases such as: Methane, Ammonia, 
Sulphur and Water Vapour with traces of many other gases.  
This composition is thought to be very much like that of the 
nebula in which the Sun formed.  The colours seen in the 
clouds are mainly produced by the Methane, Ammonia and 
Sulphur in the upper atmosphere. 

 

Jupiter with three of its largest moons 

Of all the planets, Jupiter is the most interesting to observe 
using a telescope.  Even a fairly small telescope can be 
used because it is so large and there is always something 
going on.  The planet has two obvious cloud belts which are 
located above and below the equator.  These belts are 
called the North and South Equatorial Belts.  There are 
some more, less prominent, belts further from the equator 
but they will require a larger telescope to see. 

Embedded in the South Equatorial Belt (shown above the 
equator in the image above) is the Great Red Spot.  This is 
a giant wind system that has been raging for hundreds of 
years and was seen by the first astronomers to use 
telescope around 400 years ago.  The Great Red Spot is 
many times the size of Earth and is constantly changing its 
appearance.  At times it may be quite obvious but other 
times it may be difficult to see. 

Jupiter has many moons, more than 80 have been 
identified using telescopes and by space probes.  Four of 
the moons are large and bright and can be seen using a 
good pair of binoculars.  They are called Io, Europa, 
Ganymede and Callisto.  The bright moons can be seen 
constantly changing position from night to night. 

        

Some Mars facts and figures (continued from page 3): 

Distance from the Sun 228.9 million km 

Distance from Earth 55.8 to 377.5 million km 

Diameter 6794 km 

Apparent Diameter 3.5 – 25.1 arc seconds 

Orbital Period (year) 1.88 Earth years 

Rotation Period 24.6 Hours 

Jupiter is always easy to find in the sky as it is so bright.  It 
is just coming into prominence for this year’s apparition 
located in the constellation of Gemini.  Jupiter rises over the 
eastern horizon at about 18:00 (6 0’clock in the evening) 
and will be in a good position for observing at 20:00.  The 
giant planet cannot be missed in the east and later in the 
south east because it is so much brighter than everything 
else in the evening sky except the Moon.  See page 9. 

When viewed through a small telescope using a medium 
magnification eyepiece Jupiter shows a bright disc with a 
hint of the equatorial bands.  The four largest ‘Galilean’ 
(named after Galileo Galilei who discovered them) moons 
will be seen lined up to either side of the planet.  The 
moons can be distributed in any pattern perhaps two on 
each side or even all four on one side.  Occasionally one or 
more may be missing as it passes in front or behind the 
planet.  Sometimes one might even disappear into Jupiter’s 
shadow. 

 

Jupiter imaged in November 2010 by Steve Harris 

As the moons pass in front of Jupiter they often cast their 
shadow on the surface and create an eclipse.  These 
events are easy to predict and observe.  Most computer 
planetarium applications can predict where the moons will 
be at any time of any night and the times of any transits and 
eclipses.  The image above shows the eclipse shadow cast 
by the moon Europa.  It will also be noticed that the South 
Equatorial Belt is missing.  The belt which is normally 
located where Europa’s shadow is disappeared for about 
three months then gradually reappeared.  This happens 
about every 15 to 20 years and is thought to be caused by 
white clouds passing over the darker belts. 

To see detail in the cloud bands, the Great Red Spot, 
transits, occultations and eclipses does require a high 
magnification (over 200x) and a larger telescope.  However 
there is still plenty to see using a smaller telescope.  It is 
best to start observing using a medium magnification 
perhaps with a 20mm eyepiece then change to a 10mm 
and then use the 10mm with a Barlow lens. 

Some Jupiter facts and figures: 

Distance from the Sun 778.3 million km 

Distance from Earth 628.7 to 927.9 million km 

Diameter 142,984 km 

Apparent Diameter 29.8 – 50.1 arc seconds 

Orbital Period (year) 11.86 Earth years 

Rotation Period 9.9 Hours 
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SATURN 

Saturn, with its magnificent ring system, is surely the 
easiest planet to recognise.  Any poster or cartoon 
depicting a space scene will almost certainly have a planet 
with a ring system looking somewhat like Saturn.  All the 
large outer planets also have ring systems but these are all 
feeble compared to Saturn’s. 

 

Saturn imaged in 2003 with the rings wide open 

Although the rings are permanent, at least in terms of our 
lifetime, they do appear and disappear over a periods of 
about 7 years.  This is because we on Earth view the rings 
from different angles as we and Saturn orbit the Sun.  In 
2003 we were looking at Saturn when it was tilted with its 
south pole towards us.  (Shown at the extreme left position 
in the diagram below).  We were therefore able to see the 
ring system tilted towards us.  In this position we could see 
the underside of the rings wide open, as shown in the 
image above. 

 

Diagram showing the phases of the tilt of the ring 

After 7½ years Saturn will have completed approximately a 
quarter of its 30 year-long orbit around the Sun and will be 
at the lower position shown in the diagram above.  
Therefore in 2009 we were looking at Saturn side on.  As 
the rings are very thin they will disappear almost completely 
for a few months.  Over the following 7½ years the rings will 
be gradually open out again until in 2017 we will see north 
pole tilted towards us and the top surface tilted towards us 
as show in the position at the right of the diagram.  The 
closing sequence will then continue until 2025 when we will 
again view the rings side on as shown at the top position in 
the diagram.  Eventually in 2032 Saturn will return the same 
position it was in 2003 where the rings will be tilted towards 
Earth and wide open again. 

The rings are beginning to look impressive again, even in a 
small telescope (100mm aperture).  Over the next 3 years 
they will appear to open out fully.  During 2009 and 2010 
the rings were difficult to see even using larger telescopes 
now they are easy to see. 

The ring system is of course the most striking feature that 
gives that ‘wow!’ impression when seeing Saturn for the first 
time or even when seeing it again after a few months 
absence from the night sky.  However there are other 
interesting things to look out for when observing Saturn.  
Saturn does have markings on its surface but they are 
much more subtle than can be seen on Jupiter.  A larger 
telescope will show some banding but it is quite elusive and 
looks very similar to how Saturn looks in the image below. 

Saturn does have moons in fact it has at least 18 significant 
moons and many more small orbiting bodies.  Its largest 
moon is Titan which is actually the second largest moon in 
the solar system only exceeded by Jupiter’s Ganymede.  
Ganymede is 5262 km in diameter and Titan a just smaller 
at 5130 km.  As a comparison our moon is 3476 km.  Titan 
can be seen in a smaller telescope but the other larger 
bright moons will require a larger telescope and a good 
dark sky.  The brightest moons and their magnitudes are: 
Titan [8.4], Rhea [9.7], Tethys [10.3] and Dione [10.4]. 

 

Saturn and its four brightest moons 

Saturn is not currently observable as it is in very close 
proximity to the Sun but it is starting to move away in the 
early morning sky.  It will start to be observable in a month 
or two in the eastern twilight before sunrise.  Saturn 
appears much smaller and fainter than Jupiter because it is 
about twice as far away and appears less than half the 
diameter.  It also receives only a quarter of the sunlight that 
Jupiter receives and we receive only a quarter of the 
available reflected light compared with Jupiter. 

Some Saturn facts and figures: 

Distance from the Sun 1429.4 million km 

Distance from Earth 1342.8 to 1579 million km 

Diameter 12104 km 

Apparent Diameter 14.5 – 20.1 arc seconds 

Orbital Period (year) 29.6 Earth years 

Rotation Period 10.7 Hours 
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URANUS AND NEPTUNE 

Uranus and Neptune are often referred to as the Ice Giants 
because most of the trace gases in their atmospheres are 
frozen.  Both planets are about the same size with Uranus 
just a little larger.  They are both still very large at about 
four times the diameter of Earth.  Uranus and Neptune have 
virtually the same atmospheric composition as Saturn and 
Jupiter primarily Hydrogen and Helium.  

     

Uranus and Neptune imaged by Kyle Edwards 

Neptune is twice as far away from us as Uranus so appears 
only half the size and about one eighth of the brightness.  
Uranus is visible using a pair of 9 x 50 binoculars and looks 
like a slightly ‘fuzzy’ blue star.  Neptune is a lot more 
difficult to identify using binoculars as it looks more star-like 
but with a blue tinge. 

A 100 – 150mm telescope will show Uranus as a small blue 
disc but no detail will be discernible because the surface of 
Uranus is almost featureless.  Neptune will show a smaller 
and fainter disc and again no detail.  Neptune does 
occasionally have features but any detail is generally subtle 
and is very difficult to see even using a large telescope. 

Uranus has a very strange rotation axis and is unlike any of 
the other planets in this respect.  All the other planets and 
the Sun have their axis of rotation effectively north – south 
whereas Uranus rotates on its side with its axis tilted at 
almost 98º  This makes the axis almost on the plane of the 
solar system.  As a result the days and years on Uranus are 
very strange.  The Sun will illuminate one pole then the 
equator, then the opposite pole and the equator again over 
the course of one of Uranus year (equivalent to 84 Earth 
years).  So each of poles will be in permanent daylight for 
41 years and the equatorial zone will have two 21 year 
periods of light and two 21 year periods of near darkness. 

Occasionally white clouds appear in the blue atmosphere of 
Neptune and rush around the planets blown by the 
tremendous wind speeds.  Neptune has the strongest winds 
in the solar system reaching speeds of over 2000 km/h.  
This is a mystery because Neptune does not receive 
anywhere near enough energy from the Sun to drive these 
winds.  There must be some kind of energy source inside 
the planet providing the energy.  Neptune has one large 
moon called Triton which is about 2700 km in diameter. 

Some Uranus and Neptune facts and figures: 

 Uranus Neptune 

Dist from Sun 2,875.0 4,504.3 million km 

Diameter 51,118  49,528 km 

App Diameter 3.3 – 4.1 2.2 – 2.4 arc seconds 

Orbital Period 84.01 164.79 Earth years 

Rotation Period 17.2  16.1 Hours  

OBSERVING THE PLANETS 

All the planets can be seen using binoculars but binoculars 
will not be able to show any surface detail.  A telescope is 
required to show any surface detail.  A good pair of 9 x 50 
or 15 x 70 binoculars will just about reveal Jupiter’s moons 
but still no surface detail on the planet. 

A small telescope (90mm refractor or 130mm reflector) 
should show the cloud belts of Jupiter and its four bright 
moons.  The rings of Saturn should be visible but the 
surface detail is probably too subtle to make out.  It may 
also be possible to see Saturn’s largest moon Titan on a 
good clear night from a dark location.  The phases of Venus 
and Mercury will also be observable but will be better seen 
if a ‘Moon’ filter is used to cut out some of the glare from 
these very bright and dazzling planets. 

A medium sized telescope (120mm refractor or a 150mm 
reflector) will start to reveal some of the detail on Mars, 
Jupiter and Saturn and allow the phase changes on Venus 
and Mercury to be followed. 

Mars is not well positioned at the moment but will be better 
next spring although next year it will not be at its best.  
Earth will have a quite distant pass at opposition next year 
so Mars will still appear quite small.  Even so some features 
will be visible.  One of the polar ice caps should be evident 
and the more prominent dark areas should be seen. 

Jupiter will be approaching its best by the end of December 
as it moves towards opposition in early January.  At this 
time Earth will be overtaking Jupiter on their orbits around 
the Sun.  At this time the two planets will be at their closest 
and Jupiter will due south at midnight.  The King of the 
Planets will be well positioned from about 8 o’clock this 
month and will continue to be well placed until late next 
spring. 

The four largest of Jupiter’s moons will be visible in any 
astronomical telescope.  The moons can be positioned in 
any pattern to each side of the planet.  The inner moons Io 
and Europa can be seen to move noticeably during the 
course of an evening.  One or more of the moons may 
disappear in front or behind Jupiter and reappear an hour or 
two later.  A larger telescope will show the shadow of a 
moon as an eclipse on the planet as the moon passes 
between Jupiter and the Sun. 

Jupiter is the only planet to show distinctive coloured cloud 
patterns with the two brightest brown coloured cloud belts 
visible even in a small telescope.  A larger telescope will 
show other fainter belts towards the poles.  A larger 
telescope will show some structure in cloud belts.  It is also 
possible to see eclipses as the moons cast their shadow on 
to the clouds of Jupiter. 

Saturn does have the ‘wow!’ when seen though a larger 
telescope but the ring can be seen in a smaller telescope.  
Saturn does however look small in a smaller telescope and 
does require a high magnification.  A larger telescope will 
enable the Cassini Division to be seen.  This is a dark gap 
in the ring system and can be seen in the images on page 
6.  Saturn’s largest moon Titan should be visible on a clear 
dark night using a medium sized telescope.  Two or three 
more moons can be seen when using a larger telescope. 

Uranus and Neptune can be seen in any telescope but a 
medium sized telescope is required to see Uranus as a disc 
and a larger telescope is needed to see Neptune as a disc. 
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CONSTELLATION OF THE MONTH ï PERSEUS 

 
The constellation of Perseus is quite bright and easy to find 
at this time of the year.  First find Cassiopeia which one of 
the most recognizable constellations and is located directly 
overhead at this time of year.  The stars that form the 
distinctive ‘W’ shape are bright and make the pattern stand 
out very well even though the constellation is located in the 
Milky Way.  If binoculars are used to sweep through 
Cassiopeia what looks like clouds of stars can be seen.  
These are the stars in the arms of our galaxy ‘The Milky 
Way’.  Just to the south (below) Cassiopeia is a distinctive 
line of fairly bright stars these are the main stars that make 
up the constellation of Perseus. 

Cassiopeia is circumpolar this means it is always visible in 
a clear night sky because it does not set below the horizon.  
However as Perseus is below Cassiopeia is does dip below 
the northern horizon during the summer months.  It rises 
over the north eastern horizon in August to reveal the 
Radiant point of the Perseid meteor shower. 

Part of the Milky Way passes through Perseus as it flows 
down from Cassiopeia then on through Auriga, Taurus and 
Orion to the south eastern horizon.  This makes it a great 
area to sweep through using binoculars.  Binoculars will 
reveal breathtaking clouds of stars  

The ‘dot to dot’ figure of Perseus shown in the chart above 
has a fork into two lines to the south and this is easy to pick 
out in the sky.  In the western (right) fork there is a star 
called Algol which is very easy to find because it looks 
bright and distinctively yellow even to the naked eye. 

Algol is also known as β Persei and is an eclipsing binary 
star.  It is actually a three star system with one of the 
companion stars passing in front and behind the brightest 
star of the trio.  The main star β Persei A is magnitude 2.1 
in brightness but regularly dips to 3.4 every two days, 20 
hours and 49 minutes.  This happens when β Persei B 
passes in front of β Persei A during a roughly 10-hour 
long partial eclipse.  There is a second dip in brightness 
when β Persei B passes behind β Persei A but this is only 
detectable using sensitive instruments. 

Just to the north (above) the main line of stars shown in 
the chart above is a lovely pair of star clusters.  They are 
known as Chi and h Persei or NGC 869 and 884.  The 
clusters are better known as the ‘Double Cluster’. 

 

The Double Cluster (best seen using binoculars) 
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EXPLORING THE NIGHT SKY ï THIS MONTH 

 

The chart above shows the December night sky, looking 
towards the south at about 20:00 (8 o’clock GMT) on the 
16

th
 December.  The point directly overhead is known as 

the ‘Zenith’ and is in Cassiopeia shown at the top centre 
of the chart at this time.  At the bottom of the chart the 
East and South points are marked on the horizon. 

Polaris, the Pole Star (North Star) can be found by 
tracing an imaginary line in the direction pointed by the 
central ‘Ʌ’ of the ‘W’ shape of Cassiopeia.  The brighter 
star in the middle of a sparsely populated area of sky is 
Polaris.  Following this imaginary line on towards the 
northern horizon, the familiar ‘saucepan’ shape of Ursa 
Major (the Plough) can be found.  Using this imaginary 
line in reverse Polaris can be found by following the two 
stars furthest from the saucepan handle’ up out of the 
pan  towards Cassiopeia.  About half way to Cassiopeia, 
Polaris will be found.  Polaris is the brightest star in the 
constellation of Ursa Minor (the Little Bear). 

On the chart above the curving line across the centre of 
the chart is the Ecliptic.  This is the imaginary line along 
which the Sun, Moon and the planets appear to move 
across the sky.  Along this line the constellations of the 
Zodiac will be found.  From right to left (west to east) on 
the chart we have Capricorn, Aquarius, Pisces, Aires, 
Taurus, and Gemini.  Due to the rotation of our Earth the 
stars and planets appear to move across the sky from 
east to west.  The constellations will therefore appear 
over the eastern horizon and eventually disappear over 
the western horizon in the order listed above. 

At the western end of the Ecliptic (right), in Aquarius, is 
planet Neptune.  Towards the centre of the chart in 
Pisces is Uranus further along Jupiter can be found in 
Gemini towards the East (left).  On 16

th
 December the 

Moon will be in Taurus, as shown on the chart but moves 
12º east every day.  Therefore on the nights prior to the 
16

th
 the Moon will be further to the west (right) and the 

nights after the 16
th
 it will further to the east (left).  On the 

19
th
 December the Moon will be at its closest to Jupiter. 

Our Earth moves 1º around its orbit every day therefore 
the stars appear to move 1º further towards the west 
(right) every night.  The familiar summer constellations 
are now moving ever closer to the western horizon and 
the winter constellations are appearing over the eastern 
horizon.  Orion, the most prominent winter constellation 
will be clear of the eastern horizon by 19:00 (7 o’clock) in 
the middle of the month. 

To the north of Orion are Gemini and Taurus.  A pair of 
binoculars trained on to M45 ‘the Pleiades’ (Seven 
Sisters) will reveal the closest and most beautiful Open 
Star Cluster in our sky.  A keen sighted person will be 
able to see 6 or 7 stars with their unaided eyes.  A pair of 
binoculars will show the complete cluster at its best with 
about 30 beautiful bright young stars in view. 

For those with a telescope the clusters M36, M37 and 
M38 in Auriga are worth searching out along with M35 in 
Gemini.  The Andromeda Galaxy M31 is very well 
positioned for its best view now.  However being almost 
directly overhead makes pointing the telescope difficult. 
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WHERE ARE THE PLANETS THIS MONTH? 

 
Mercury, Saturn, Mars and Jupiter in the early morning sky during December 

As Earth moves around the Sun the outer planets that 
move slower along their orbits, appear to move closer or 
further from the Sun.  When planets appear close to the 
Sun they are very difficult to see and will disappear 
completely when they are in ‘conjunction’ with the Sun.  
Conjunction is the term used when a planet appears to 
disappear behind or in front of the Sun from our point of 
view.  The inner planets, Mercury and Venus, move 
faster along their orbits than Earth and because they are 
inside Earth’s orbit they always appear closer to the 
Sun, especially Mercury. 

The chart above shows the December sky just before 
dawn at about 07:00 (7 o’clock GMT).  Mercury is shown 
at the bottom left (east) of the chart just rising over the 
eastern horizon in the constellation of Virgo.  It is sitting 
just above the ‘Ecliptic’, the imaginary line along which 
the Sun, Moon and planets appear to move across the 
sky. 

Mercury, the smallest and innermost planet, was in 
inferior conjunction with the Sun (in front of the Sun) on 
1

st
 November.  It was at greatest elongation, furthest 

away from the Sun, on 18
th
 November and is now 

moving back behind the Sun and Superior Conjunction. 

Mars rises over the south eastern horizon at about 01:00 
in the constellation of Virgo  It is still on the opposite side 
of the Sun to Earth and looking small but we are 
gradually gaining on the red planet and will catch it up in 
April next year.  Mars will then be at Opposition (Earth 
will be overtaking Mars) and will be at its best. 

Saturn emerged from conjunction with the Sun at the 
beginning of November and will still be lost in the glare of 
the pre dawn Sun.  It will therefore not be visible this 
month. 

Jupiter is in the perfect position for observing by about 
22:00.  See pages 9 and 12. 

 
Venus and Neptune in the evening sky 

Venus is shining brightly above the south western horizon 
as the Sun sets.  It is very bright and can even be seen 
while the sky is still quite light.  The chart above shows 
the position of Venus at about 16:30.  A pair of binoculars 
will show it looking like a very bright sparkling star.  A 
telescope will show a thinning crescent as Venus moves 
closer to the Sun and its Inferior Conjunction in January. 
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THE SOLAR SYSTEM THIS MONTH 
MERCURY rises over the south eastern horizon at 

around 06:30 about 1 hour before the Sun.  It will be 
best placed in the first week of December but a clear 
view to the eastern horizon will be required.  It is moving 
back towards the Sun into Superior Conjunction and will 
not be observable after the first week of December.  See 
page 10 and the diagram below. 

VVEENNUUSS rises at about 10:20 (about 4 hours after the 
Sun) so it will be in the sky during the hours of daylight.  
However it sets at around 18:30 about 2 hours after the 
Sun so it will be observable in the south western twilight 
close to the horizon.  See page 10.  Venus is moving 
westwards (to the right) back towards the Sun into 
Inferior Conjunction.  As Venus moves in between Earth 
and the Sun the amount of the surface that we see 
illuminated by the Sun will decrease but the diameter of 
the planet will appear to grow as it gets closer to us.  At 
the end of the month Venus will be a lot closer  so the 
side facing the Sun will be illuminated and it will appear 
as a narrower crescent shaped.  Venus will be very 
bright magnitude -4.7 and 54.7 arc-seconds in diameter. 

 

The phases and conjunctions of Mercury and Venus 

MARS rises at about 01:00 so will be observable in the 

early morning before sunrise.  It will rise progressively 
earlier in the east as we move into winter but will remain 
distant and looks small at 6 arc-seconds diameter.  It will 
appear quite bright at about magnitude 1.  See page 10. 

JUPITER rises in the east at around 18:00 at the 
beginning of the month and 16:45 by the end of the 
month.  It will look large, at 46 arc-seconds in diameter 
and its four largest moons are easy to see.  See page 9. 

SATURN is close to Sun this month and will not be 
observable.  See page 10. 

URANUS rises in the east at about 12:40 and will be 
observable until 01:00 in the constellation of Pisces.  It is 
3.6 arc-seconds in diameter and appears like a ‘fuzzy’ 
blue / green star in a 100 to 150mm telescope. 

NEPTUNE rises at about 11:40 in the constellation of 
Aquarius and sets at 21:50.  It is only 2.2 arc-seconds in 
diameter but can be seen looking like a blue star in a 
100 to 150mm telescope. See Page 8. 

THE SUN 

The Sun rises at 07:00 at the beginning of the month and 
at 07:35 by the end of the month.  With winter drawing in, 
the Sun is beginning to set earlier at 16:25 GMT on the 1

st
 

and 16:00 GMT at the end of the month. 

 
Large sunspots seen on 22

nd
 November 2013 

The Sun has an eleven year cycle of increasing and 
decreasing activity when more sunspots and prominences 
can be seen on the surface.  The Sun is entering its 
expected peak of activity but activity has been low.  
However there were a number of large sunspots at the 
end of last month as shown in the image above. 

THE MOON PHASES IN DECEMBER 2013 

 

The very thin crescent of the new Moon may be spotted in 
the west on the evenings of the 3rd and 4

th
 December.  

Full Moon will be on 17
th
 December. 

The best times for looking at the Moon through a 
telescope will be as the ‘Terminator’ (the line between the 
light and dark sides) crosses the area to be observed.  At 
this time that area will be at sunrise or sunset and the 
shadows of the features will be elongated.  So the best 
time to observe the Moon this month will be from 4

th
 

through to the 15
th
 December. 
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Planets observable in the night sky: Venus (early in the south west) Neptune, Uranus, Mars and Jupiter. 

THE NIGHT SKY THIS MONTH 

 

The chart above shows the night sky as it appears on 15
th
 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 close to the northern 
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. 


