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SOME TYPES OF STARS 
When we look up into the night sky and see the stars they 
look much the same although some are obviously brighter 
than others.  Their brightness depends on two obvious 
factors.  Some stars are actually brighter than others but in 
many cases their different distances from us just makes 
some look brighter than others.  Stars that are closer to us 
will obviously look brighter than stars that are much further 
away.  So we can then say a star’s apparent brightness is 
dependent on the actual brightness of that star and its 
distance from us. 

If some stars are intrinsically brighter than others then 
something must be making them brighter so stars must be 
different in some way.  It turns out that the brightness is 
mainly determined by the size of the star.  We must 
however be careful about what we mean by size.  There 
are two measures of size attributed to stars one is its mass 
the other is its diameter.  To explain this we can compare 
the sizes of a cricket ball and a balloon.  The balloon is 
obviously larger in diameter but the cricket ball is heavier.  
We can say the cricket ball is heavier because it has more 
stuff in it so we say it has more mass or is more massive.  
The balloon is full of light air which has less weight or 
mass.  So we say one star is more massive than another 
star this means it has more stuff in it and is heavier. 

Our Sun is a fairly typical star in many ways.  It is known 
as a Yellow Dwarf.  This does not mean it is particularly 
small it is just that there are some types of star that are 
much bigger.  Our Sun appears slightly yellow because the 
hot gas on the visible surface emits this wave length of 
light.  The temperature of the gas in the photosphere of 
our Sun is at about 5500ºK.  Gas heated to this 
temperature will shine white hot with a slight yellow tinge.  
Hotter gas will appear pure white and even hotter will 
appear blue and even hotter may appear slightly green.  
Stars cooler than our Sun will look more yellow through to 
orange and if much cooler can appear distinctly red. 

So the colour of a star is due to the temperature at the 
surface but what makes a star hotter or cooler?  There is a 
general rule: the more massive a star is the hotter it will be   
but like all rules there are exceptions.  The most massive 
stars will naturally have very high pressure at their core 
due to the enormous gravity pulling the mass of the star 
towards the centre.  This naturally produces a very high 
temperature due to the compression of the Hydrogen gas.  
The fusion process that combines Hydrogen atoms to 
produce Helium and energy to heat the star proceeds at a 
ferocious rate and makes the star very hot so it will shine 
white or blue.  This type of giant star will consume its 
Hydrogen fuel very quickly. 

A small star will have much less pressure and less heat 
produced by the compression so the fusion process will be 
much slower.  The fusion process in the small star will 
produce much less energy and the star will be cooler and 
shine with an orange or red colour.  These red dwarf stars 
take hundreds of billions of years to use up their fuel. 

Classifying stars is mainly based on the mass of the star 
but not exclusively.  The smallest of all stars are called 
Brown Dwarfs and are very cool with surface temperatures 
as low as 700ºK.  These stars may live (figuratively 
speaking) for many trillions of years.  They start with a 
mass of a few tens of Jupiter masses. 

Red Dwarfs have surface temperatures of 1300ºK to 
3700ºK and may also live for trillions of years.  One of our 
closest neighbours Alpha Proxima is a red dwarf but is not 
observable from the UK or northern latitudes.  These stars 
have a mass of around 0.1 to 0.5 of our Sun. 

Yellow Dwarfs include our Sun and have a mass of slightly 
less than the Sun to about twice the mass.  The actual 
dividing line is not clear as stars can have any mass within 
certain limits.  There is not a White Dwarf class as this 
name is given to completely different class of star. 

Sub-giants are the group having a mass equal to our Sun 
and up to about three solar masses. 

White Giants are massive stars from three and up to about 
ten solar masses and are thousands of times brighter than 
our Sun. 

Super Giants are rarer stars that are between ten to a 
hundred times the mass of our Sun.  They consume their 
Hydrogen fuel at an enormous rate and will explode as a 
Supernova in just a few million years.  This is why they are 
rare (they are not around for long). 

Not all stars fit into these classes, more next month. 

 

Chart showing the classification of stars 
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THE CONSTELLATION OF GEMINI (the Twins) 

 

Gemini is easy to find because its two brightest stars are 
quite close together and similar in appearance.  The two 
brightest stars are called Pollux (β) and Castor (α) and are 
known as the Gemini Twins.  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 (seen crossing the middle of the chart 
above) along which the Sun, Moon and planets appear to 
travel across the sky.  It is flanked on the ecliptic by 
Taurus to the west (right) and Cancer to the east (left).  To 
the south west is Orion (lower right) and to the north west 
(upper right) is Auriga with its very bright white star 
Capella directly overhead at this time of the year.  The 
recognised shape of Gemini is in the form of a rough 
rectangle with Pollux and Castor at the eastern short side.  
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. 

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 brighter at magnitude +1.59 compared 
to the +1.9 of Castor.  However Castor is a double star 
with a fainter companion that has a magnitude of +2.9 and 
separated by 6 arc-seconds.  The two stars, known as 
Castor A and Castor B, orbit their common centre of 
gravity every 467 years.  The pair can be separated in a 
75mm aperture telescope on a good clear night. 

Each of the pair of stars that comprise Castor is in fact a 
double star in its own right.  However they are much too 
close together to be separated in any telescope.  The only 
way that their presence can be detected is by examining 
the light through a spectroscope.  This instrument shows 
each star has two sets of spectral lines revealing that they 
are double stars.  The Castor pair also has a faint 
companion, known as Castor C, orbiting them.  It is 
separated from A and B by about 72 arc-seconds but is at 
the same distance from us.  This star is also a double 
making Castor a very unusual six star system. 

There is one Messier object in Gemini which is one of 
the most beautiful open clusters.  M35 is quite bright 
and can be seen using binoculars on a clear night but a 
small telescope is required to resolve the individual 
stars.  When a medium size telescope is used a 
beautiful string of stars running through the centre of the 
cluster can be seen.  An Open Cluster is a true group of 
stars that originally formed from the same nebula (cloud 
of gas and dust). 

 

The Open Star Cluster M35 in Gemini 
Just to the south east of the star Wasat (δ) is a very 
beautiful Planetary Nebula known as NGC 2392, the 
Eskimo Nebula.  This nebula is visible in a 100 – 
150mm telescope on a clear dark night and appears as 
a small but distinct disc.  In a larger telescope it appears 
as a slightly bluish disc with a hint of a halo around it.  
Using a powerful telescope and a CCD Camera the 
‘parka hood’ can be seen in detail as in the image 
below.  It is also sometimes called the ‘Clown Nebula’. 

 

NGC 2392, The Eskimo Nebula, imaged by Hubble 
A ‘Planetary Nebula’ is nothing to do with planets.  They 
acquired that name because when they were identified 
by astronomers using early telescopes they looked like 
planets but their true nature was not known. 

We now know they are a star about the same mass as 
our Sun that has reached the final stages of its life as a 
normal star.  It has passed through the ‘Red Giant’ 
phase when it grew to a diameter equivalent to the orbit 
of Earth.  The outer layers have now drifted off to form 
the beautiful structure in the image above.  When its fuel 
finally ran out the star collapsed to form a dense ‘White 
Dwarf’ about the size of Earth (seen at the centre). 
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DOUBLE AND MULTIPLE STAR SYSTEMS 
Our Sun is of course a star and in many ways is a perfectly 

ordinary star.  It is classified as a yellow dwarf and as such is a 

member of the largest class comprised of middle sized stars.  It 

is slightly unusual in a number of ways but significantly from 

the point of view of this article it is a single star and not a 

member of a double or multiple star system.  It is now thought 

that the majority of stars are gravitationally associated with at 

least one other star. 

There are many classes and types of double and multiple stars 

but before we consider types there are two major different 

classes.  This distinction is between those that are really 

associated and those that are simply in the same line of sight 

and not really associated at all.  A number of what appear to be 

double stars are actually further apart from each other than the 

distance the closest star is from us.  It is rather like seeing two 

street lights that appear close together but in reality one is 

brighter but further away than the other.  Line of site doubles 

are however quite rare compared to associated pairs. 

 

Albireo in Cygnus is probably a line-of-sight double 

True double stars are very common with some estimates as 

high as 60% or even more for double or multiple star systems.  

The physical connection between some double stars was first 

realised by Sir William Herschel nearly 200 years ago.  He was 

attempting to measure the distances to stars over a long period 

and realised some double stars had moved relative to their 

partner.  These stars became known as Binary Stars. 

Binary stars tend to have similar masses and it is very unusual 

for one to be more than two or three times as massive as the 

other.  One star does not orbit the other in a binary system; they 

both orbit a common centre of gravity.  This can be likened to 

two skaters holding hands and spinning each other around.  

They will rotate around a point approximately at the position of 

their clasped hands.  Using the same example it would be 

difficult for a pair of skaters of greatly disproportionate 

weights to spin around without the smaller being pulled over.  

Two stars of equal mass will have their centre of gravity 

equidistant between them.  If one star is more massive the 

centre of gravity will be closer to the larger star. 

Binary stars are very useful for working out the orbits of the 

components and their masses.  By carefully measuring the 

motions of the stars the orbital time can be derived.  From this 

the mass of each star can be calculated.  Most of the binary 

systems have had their details determined by professional 

astronomers and a great deal is known about them.  However 

some binary stars have very large separations and may many 

thousands of years to complete one orbit. 

Professional astronomers do not have time to spend observing 

binary stars so they rely on amateurs to collect data for them to 

analyse and use in their calculations.  Many amateur astronomers 

specialise in collecting data from binary stars and often have 

favourite stars that they monitor continuously over many years.  

Data is collated by allocated people around the world and passed on 

to the professionals for their research.  In this way amateur 

astronomers can still make a valuable contribution to front line 

science through their hobby. 

To be able to make a useful contribution the amateur does need a 

reasonably sized and good quality telescope.  However, equipment 

is comparatively low priced these days and most enthusiastic 

amateurs can afford the equipment to make a start.  Help and advice 

can be obtained from organisations such as the British Astronomical 

Association (BAA). 

A telescope accessory that is required is an eyepiece fitted with a 

micrometer.  This is a special eyepiece that has engraved cross 

hairs, circles and protractor angle markings.  It also has a screwed 

measuring device attached.  The brighter of the two stars, which is 

allocated the letter ‘A’, is centred in the cross hairs.  The position of 

the companion ‘B’ is then determined using the concentric circles to 

measure the distance from A and the protractor lines used to 

measure its angle.  Distances between stars are measured in seconds 

of arc (arc seconds).  An arc second is 1/60 of a minute of arc which 

in turn is 1/60 of a degree.  Therefore one second of arc is 1/3600 of 

a degree.  To put this in perspective the full Moon is half a degree in 

diameter, which is 30 arc minutes (written as 30′) or 1,800 arc 

seconds (written as 1,800″). 

To give an idea of the separation of binary stars the naked eye 

double star system Mizar and Alcol in Ursa Major is about 700 arc 

seconds apart.  When a telescope is used to look at Mizar it is a 

close binary itself.  The separation of the Mizar pair is 

approximately 14 arc seconds, written as 14″.  Many stars are a lot 

closer than this so the closer they are the better the equipment 

needed to separate them. 

Here are some examples of different types of associated stars: 

BINARY PAIR These are a pair of stars gravitationally linked. 

LINE OF SIGHT PAIR A pair of stars that appear close together 

but are just in the same line of sight to us and not associated. 

TRIPLE STAR SYSTEM Three stars that are gravitationally 

associated.  Often a close binary with a third star orbiting the pair. 

QUADRUPLE SYSTEM Often two binary star systems that are 

gravitationally associated with each other. 

OTHER MULTIPLE SYSTEMS Star systems of up to six 

gravitationally associated stars are known. 

ECLIPSING BINARY This is a system where the stars regularly 

pass in front of each other causing a change in brightness. 

There are also systems made up of different types of star making 

quite exotic systems. 

NORMAL STAR AND A WHITE DWARF 

NEUTRON STARS IN THE SYSTEM 

BLACK HOLES in association with other star types. 

RED GIANT STAR AND SMALLER COMPANION The smaller 

and denser star may pull material off the bloated red giant. 

ULTRA CLOSE BINARY These may be so close that their gravity 

has pulled the stars into an egg shape and even transfer material. 

SPECTROSCOPIC BINARY Two stars so close that they can only 

be identified from there being two separate spectra. 
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OBSERVING DOUBLE STARS 

Double stars are great to find and look at but most do need a 

telescope.  There is however a number of double stars that can be 

seen with a pair of binoculars or even with the naked eye.  

Perhaps the best naked eye double is Mizar in the handle of the 

Plough – Ursa Major. 

 

Ursa Major showing Mizar, imaged by Richard Fleet 

At the centre of the three stars forming the handle of the Plough is 

a famous naked eye double star Mizar and Alcor its companion.  

Viewed through powerful binoculars or a telescope Mizar is seen 

to be a double star itself.  When the light from the two Mizar stars 

is split using a spectroscope each star is found to be double 

making this a five star system.  Each of the Mizar pairs is too 

close to be separated using any amateur telescope and is therefore 

known as a Spectroscopic Binary. 

Another very interesting double star is Sirius in the constellation 

of Canis Major.  Sirius is the bright star to the lower left of Orion 

and is known as his large hunting dog or the ‘Dog Star’.  To find 

Sirius, follow the line of Orion’s belt down for about six belt 

lengths and you will find a bright flashing star, this is Sirius.  

Sirius is the closest star that we can see from Britain, only 9 light 

years away, and is also our brightest star. 

Sirius is a large hot white star but with a tiny White Dwarf 

companion.  This white dwarf is known as Sirius B and is the 

remains of a star like Sirius but probably a little larger.  It has 

passed through the star aging process of becoming a Red Giant as 

its Hydrogen fuel ran out.  When the nuclear reactions that had 

powered the star stopped, the star collapsed.  It is now only the 

size of Earth but still weighs as much as a star and is therefore 

very dense.  It has become a white hot, super heavy, fast spinning 

cinder.  Sirius B cannot be seen through a normal telescope but it 

is interesting to know that it is there when we look at Sirius. 

 

Sirius and Sirius B ‘The Pup’ (lower left) 

The Double Double in the constellation of Lyra is exactly 

what it says: a pair of double stars.  The pair is visible using a 

good pair of 10 x 50 binoculars but it is quite difficult to 

separate the pair.  The stars are however easily separated 

using a small telescope. 

 
The constellations of Cygnus and Lyra 

The double double has the official identification ε (epsilon) 

Lyrae and is the 5
th
 star in Lyra.  In the chart above it can be 

found just north (above) the brightest star α (Vega).  The two 

pairs of the double double are labelled as ε1 and ε2 and are 

separated by 208″.  In turn each pair is separated by just 2″, 

about 160 AU (1 AU = Earth / Sun distance).  The four stars 

of this system have magnitudes between 5 and 6 and a 

medium sized telescope with high magnification is required to 

separate them.  There is more though: the brighter component 

of ε1 is also a Spectroscopic Binary making this a five star 

system.  This whole system is 125 light years from us. 

The constellation of Cygnus, which is also shown in the chart 

above, is host to one of the most beautiful double stars in the 

sky.  The star is β (beta) Cygni and named Albireo.  Albireo 

has one bright gold coloured star and one blue.  See the image 

on page 3.  The contrast in colour is quite obvious because of 

the closeness of the two stars.  By adjusting the focuser of a 

telescope so the stars appear out of focus the contrast is 

enhanced even further.  The pair is almost certainly not a true 

double; the stars are just in the same line of sight.  There are a 

couple of other nice pairs with contrasting colours like 

Albireo; these are γ (gamma) Andromedae – Alamak and ι 

(iota) Trianguli.  Amazingly all the stars in these two systems 

are also Spectroscopic Binaries. 

The constellation of Orion is host to a number of interesting 

double stars.  The most famous is Rigel, the giant white star at 

the lower right of Orion.  Because Rigel is so bright at 

magnitude 0.1 its companion is difficult to see at a mere 

magnitude 7.  Other doubles in Orion are:  

ζ (zeta) Alnitak, the left star of Orion’s belt.  This is a 2
nd

 and 

3
rd

 magnitude tight double that requires a 100mm telescope. 

δ (delta) Mintaka, the right star in the belt, is a magnitude 2 

blue-white primary with a 7
th
 magnitude companion. 

ι (iota) Nair al Saif located just below M42 is an unequal 

double having components with magnitudes of 3 and 7.  In the 

same field of view is another 4
th
 and 6

th
 magnitude pair. 

σ (sigma) is located just south of ζ (zeta) Alnitak and is a 

stunning multiple star.  Binoculars will show a 4
th

 magnitude 

blue-white star with a 7
th
 magnitude companion.  A small 

telescope will show two closer companions that make σ look 

like a planet with moons.  Close by is a triple star system 

called Struve 761 that is shaped like a thin triangle. 
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EXPLORING THE NIGHT SKY THIS MONTH 

 
The chart above shows the southern sky at about 22:00 
(10 o’clock p.m.) around the middle of February.  At the 
beginning of the month the positions of the stars will be a 
bit further to the left (east) and at the end of the month 
they will be further to the right (west). 

Still dominating the sky at this time of the year is the 
beautiful constellation of Orion (The Hunter).  The distinct 
line of three stars that represent Orion’s Belt are easily 
recognisable as is his sword hanging from his belt.  Orion 
is depicted in mythology as fighting the great fierce Bull 
Taurus.  The figure of Orion in the chart above depicts him 
with a club above his head and a shield held out to defend 
himself against the charging Taurus who is located above 
and to the west (right) of him.  Orion was the constellation 
of the month in the January issue of this magazine. 

Follow the line of stars in Orion’s belt down to the south 
east (down and left) to Sirius, Orion’s large hunting dog.  It 
is the closest and brightest star in our sky.  Being close to 
the horizon Sirius appears to flash many different colours 
due to air turbulence close to the ground.  To the east of 
Orion is Procyon Orion’s small hunting dog.  It is not as 
bright as Sirius but it is in a relatively empty part of the sky 
so is easy to find.  Procyon does not twinkle as much as 
Sirius because it is higher in the sky and in less turbulent 
air away from the horizon. 

Follow the line of stars in Orion’s belt up for about five belt 
lengths and you will come to a bright orange looking star, 
this is Aldebaran the brightest star in Taurus.  Taurus was 
the constellation of the month in December.  Jupiter is in 
Taurus this year and is unmistakeable because of its 
brightness.  See the next page. 

Follow an imaginary line from Aldebaran past Jupiter and 
on to M45 the Pleiades star cluster.  The cluster initially 
looks like a small fuzzy patch of light but with a more 
concentrated look six or seven stars can be made out.  
This is why the cluster is known as the Seven Sisters.  It is 
the second closest cluster to us (some of the stars in Ursa 
Major (the Great Bear or Plough) are closer).  The Seven 
Sisters are the brightest of about 300 stars in the cluster 
that formed from a nebula about 15 million years ago 
which is very young for stars.  A pair of binoculars will 
reveal a group of about thirty beautiful bright stars. 

To the north east (above and left) of Taurus is the 
constellation of Auriga the Charioteer with its brightest star 
Capella almost directly overhead at this time of the year.  
Auriga has three open clusters that can be found using 
binoculars these are M36, M37 and M38.  These open 
clusters are true groups of between a few hundred stars 
but older and more distant than M45. 

To the north east (above and left) of Orion is the 
constellation of Gemini the twins.  The noticeable bright 
twin stars Pollux and Castor are at the north eastern end 
of Gemini.  Two lines if fainter stars make up the rest of 
the recognisable figure of Gemini.  Castor is a very nice 
double star with a third component a little further away. 

To the east of Gemini is the faint and quite elusive 
constellation of Cancer the Crab.  The stars of Cancer are 
unremarkable but the open cluster M44 which is known as 
‘the Beehive Cluster’ is worth a look with binoculars.  The 
cluster is older than M45 and more spread out.  Using a 
little imagination some of the stars look like a swarm of 
bees flying around an old style straw bee hive. 
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OBSERVING JUPITER 
Jupiter is the largest of all the planets in our Solar System 
and is generally regarded as the ‘King of the Planets’.  It is 
over eleven times the diameter of Earth and has a volume 
larger than all the other planets put together.  Unlike Earth 
and the other three inner planets, Jupiter has no solid 
surface because it is comprised almost entirely of gas, 
although it may have a small rocky and metallic core. 

 

Section of Jupiter showing the main layer structure 

The surface of the planet has many bands or ‘belts’ of 
different colours some of which can be seen even in a 
small telescope.  These belts are mainly different shades 
of browns with variations from white through orange to 
chocolate brown.  There are even reds especially in the 
famous Great Red Spot although it is in fact more pink 
than red.  The Great Red Spot is a massive storm much 
larger than the size of the Earth.  It has been raging since 
before the invention of telescopes and was observed by 
early astronomers using primitive telescopes nearly 400 
years ago. 

 

Jupiter imaged by the Hubble Space Telescope (HST) 

Jupiter has been around throughout the autumn months 
and early winter but it is now perfectly placed for evening 
observing.  It is observable high in the south as soon as 
it is dark. 

Jupiter is the fifth planet out from the Sun and has an 
orbit approximately 778 million km from the Sun (Earth 
150 million km).  Its diameter at the equator is 142,984 
km (Earth 12,756 km).  Its volume is large enough to 
swallow all the other planets.  Despite being so large 
Jupiter rotates very fast, in fact, a day on Jupiter is 
equivalent to only 9.9 Earth hours.   

Jupiter was particularly interesting in 2010 because the 
South Equatorial Belt was missing; see the image below 
(South is at the top). 

 

Jupiter imaged on 2
nd

 September 2010 by Steve Harris 

This has happened before but it was well worth having a 
look because it does not happen very often.  The last 
time it happened was around 17 years ago.  The Great 
Red Spot is normally embedded in the South Equatorial 
Belt but could be seen against nothing but white clouds 
as in the image above.  The moons in the image are Io 
closest to Jupiter and Europa further out. 

Jupiter has many moons and more are being discovered 
all the time, more than 60 so far.  Many are small and 
may be captured asteroids but four are large and easy to 
see in a small telescope.  Galileo was the first person to 
have been credited with observing Jupiter using a 
telescope and discovered the four brightest moons that 
are now called the Galilean moons in his honour. 

The Galilean Moons, particularly the inner two Io and 
Europa, move quite quickly and can be seen to change 
position hour by hour and even within 10 minutes when 
close to Jupiter.  The orbits of the moons take: (Earth 
days) 

Io 1.77 days Europa 3.55 days 

Ganymede 7.16 days Callisto 16.69 days 

With a larger telescope it is possible to see the moons 
disappear and reappear or even see their shadows as 
they pass in front of Jupiter to produce an eclipse on the 
cloud tops.  A computer planetarium application can be 
used to predict the times of the disappearance and re-
appearance of the moons.  It is easy to plot the positions 
of the moons from night to night or even hour to hour.  
The plots can then be compared to the computer 
application predictions. 



7 
 

Jupiter is the best of all the planets to observe with a small 
telescope of 100mm aperture or less.  It is even possible 
to make interesting observations of the positions of the 
moons using a reasonably good pair of 10 x 50 binoculars.  
A telescope is required to see the coloured cloud bands.  
A small to medium sized telescope (100mm to 150mm 
aperture) could give a view something like the image 
shown below (but not quite as clear). 

 
Jupiter and three Moons imaged in 2010 by Steve Harris 

The Galilean Moons can be seen changing position to 
either side of Jupiter so it is good fun to track them from 
night to night or even through the night.  Sometimes there 
may be only three moons visible when one is passing in 
front or behind the planet.  They can be distributed in any 
pattern and may even all be gathered to one side at times. 

A small telescope (100mm aperture) will be able to show 
details of some of the interesting features of the 
movements of the moons around Jupiter.  Jupiter has a 
small tilt angle 3.07° compared to many of the other 
planets including Earth at 23.45°.  Consequently its moons 
regularly appear to pass in front and behind the planet.  
This can make observing Jupiter very interesting. 

When a moon passes in front of a planet it is said to 
‘transit’ the planet.  Most computer planetarium 
applications will be able to predict these events very 
accurately.  Using an accurate clock the event can be 
observed and the predicted timings checked.  Using a high 
magnification (100x or more) the moon can be followed as 
it approaches the edge of Jupiter.  As the gap between the 
moon and Jupiter closes the moon will eventually appear 
as a ‘pimple’ on the edge of the planet.  The time that the 
‘pimple’ finally disappears can be recorded.  The time 
when the moon reappears on the opposite side of the 
planet can also be predicted and the timing checked in a 
similar way.  It is very difficult to see the moon as it transits 
the bright surface of Jupiter but the shadow of the moon is 
quite easy to see.  The [eclipse] shadow can also be 
predicted using a computer planetarium application.  The 
passage of the shadow can be tracked and timed.  See 
the HST image on page 6, Io can be seen just to the right 
of its eclipse shadow. 

When a moon passes behind a planet it is said to be 
‘occulted’ by the planet.  Occultations can be followed in a 
similar way to transits.  Moons can also disappear as they 
pass through the shadow cast by their planet.  These 
events can also be predicted and observed.  A rare event 
occurs when two moons appear to move close together or 
one may transit the other in an even rarer event. 

This year Jupiter will appear higher in the night sky than 
it has been for a few years.  On the 29

th
 October Jupiter 

was at opposition.  This means it was directly opposite 
the Sun in our sky and was therefore due south at 
midnight Greenwich Mean Time (GMT), 01:00 30

th
 

October British Summer Time (BST).  When at 
opposition Jupiter was 50° high and 50 arc-minutes in 
diameter therefore looking very bright.  Jupiter always 
displays an almost full disc but can lose a tiny amount 
from the edge when it is at greatest elongation (at about 
90° from the Sun as we view it from Earth).  However 
Jupiter will appear absolutely full to the untrained eye.  
For these reasons Jupiter will be as good as it gets this 
month subject to clear skies. 

For those who are lucky enough to have a larger 
telescope a closer study of the features in Jupiter’s cloud 
system can be achieved.  The darker bands on the 
clouds are known as ‘Belts’ and the lighter ones known 
as ‘Zones’.  The belts are numbered 9 to 16 in the 
diagram below and the most prominent (North and 
South Temperate Belts) 12 and 14 can be seen using a 
small telescope.  A larger telescope is required to make 
out the details of the other less prominent bands. 

 
The cloud markings on Jupiter 

The Belts and zones are regions of higher and lower 
atmospheric pressure.  The lighter coloured ‘Bands’ are 
regions of rising gas caused by convection of heat from 
the core of Jupiter.  The darker ‘Belts’ are regions of 
falling gas and are approximately 20 kilometres lower in 
altitude than the zones.  In the regions where the belts 
and zones meet huge storms are created.  A larger 
telescope will allow some of detail of the storm patterns 
to be seen. 

The most famous feature in the cloud system is the 
‘Great Red Spot’ (GRS).  This huge storm has been 
raging for at least 350 years.  We know this because it 
was recorded by astronomers in 1664 using some of the 
earliest telescopes.  The GRS does change colour and 
shape but it is always there.  Its colour may fade from its 
pink to almost white when it may almost disappear.  The 
colour is thought to be caused by Phosphorus welling up 
from deep in Jupiter’s atmosphere. 

The GRS is not the only storm feature to be seen.  
There are white spots and even mini red spots.  These 
tend to be transient and last from a just few days or 
weeks but others may persist for up to fifty years.  Spots 
can combine with other spots as they move along the 
boundaries between the belts and zones.  Some larger 
spots have even been swallowed up by the GRS.  This 
year there has been a lot of turbulence around the GRS 
with eddies running along the South Tropical Zone and 
around the GRS. 
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As Jupiter is so large (for a planet) it is the easiest planet 
to image through a telescope.  The cheapest way to do 
this if a telescope is already available is to use a computer 
web camera.  By removing the lens of the webcam and 
replacing it with a special adaptor (available from 
astronomy shops for about £20) the webcam can be 
mounted in place of the eyepiece.  With the webcam 
connected to a computer via a USB port a short video of 
Jupiter can be recorded on to the hard drive. 

It is then necessary to download a free piece of software 
from the internet called ‘registax’.  This application can 
automatically align each frame of the video then stack all 
the images from each frame on top of each other.  The 
result is all the features on the surface of the planet that 
are in the same place on the Images are added and the 
features become clearer on the finished single image.  The 
image can even be enhanced using the built in processing 
screen in registax.  The image below was taken on 14

th
 

November 2012 and shows some of the turbulence around 
the Great Red Spot in the South Tropical Zone.  The 
South Tropical Belt is mentioned on the previous pages 
(South is at the top of the image).  The moon Ganymede 
can also be seen to the right of Jupiter. 

 

Jupiter imaged on 14
th
 November 2012 by Steve Harris 

One of the major attractions of observing Jupiter is that its 
rapid rotation (9.9 Earth hours) allows a whole rotation of 
the planet to be observed over the course of one night on 
Earth.  The Moons, especially the two inner most Io and 
Europa can be seen to move noticeably over short periods 
especially when they are close to the planet.  Io orbits 
Jupiter in just 1.77 Earth days and Europa takes 3.55 
Earth days.  So Jupiter is a very dynamic and interesting 
object to look at and can give hours of exciting and 
breathtaking views of what is truly the ‘King of the Planets’. 

Jupiter is always worth looking at just to take in its great 
beauty and mystique but there are plenty of times during 
the month to have a special look.  The Great Red Spot can 
be seen to cross the face of the planet in just 5 hours.  
Features in the clouds and bands can also be seen in a 
medium sized telescope. 

Although the moons are very interesting to observe as 
they move around Jupiter they are also very interesting as 
solar system objects.  Through an amateur astronomer’s 
telescope the moons appear as small specks of light but 
no detail can be seen however space probes have shown 
they are nothing like our Moon and a lot more interesting. 

Io the inner most moon is the smallest but next to Earth 
has the most changeable solid surface in the solar 
system.  It is covered in active volcanoes. See below 

 

The second moon is Europa which has a frozen surface 
of water ice.  About 30 to 50 km below the surface crust 
of ice there is thought to be a liquid ocean of salty water. 

 

The third moon is Ganymede (below) the largest moon 
in the solar system with a surface made up of smooth 
lighter areas and dark cratered areas. 

 

Callisto has the oldest surface of any major body in the 
solar system.  It is thought to be unchanged since the 
creation of the solar system 4.3 billion years ago. 
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THE SOLAR SYSTEM THIS MONTH 

MERCURY is observable this month but it does require a 

clear view to the western horizon.  The smallest planet in the 
solar system looks particularly small this month as it is on the 
other side of the Sun to us on Earth.  It will be difficult to find 
low in the evening twilight and close to the Sun.  If binoculars 
are to be used to find Mercury then it is critical to wait for the 
Sun to move below the horizon before scanning the sky for 
this elusive little planet. 

VVEENNUUSS is very close to the Sun and will not be observable 

this month. 

MARS has moved well away from Earth and is not 

observable. 

JUPITER rises at 13:23 at the beginning of the month, 12:40 

mid-month and 12:00 by the end of the month.  Jupiter is 
observable as soon as it is dark in the constellation of 
Taurus.  It is perfectly positioned in the south at its highest 
altitude by 9 o’clock.  See pages 6, 7 and 8. 

SATURN has emerged from behind the Sun and is 
observable before sunrise in the south.  It is well positioned 
high in the south for the early rising observer in the 
constellation of Libra.  The ringed planet rises over the 
eastern horizon around midnight and is at its highest in the 
south at about 05:00, two hours before the Sun rises.  The 
ring system is opening up and is looking quite impressive 
this year. 

A 90mm reflector or a 130mm reflecting telescope will show 
the rings quite well when using a high magnification.  The 
largest moon Titan is fairly easy to see in these telescopes 
but the sky needs to be dark so look before the sky begins to 
brighten.  If the sky is still dark enough it may also be 
possible to see two or three of the smaller moons.  The cloud 
markings are much fainter than those on Jupiter but may just 
be discernible.  It may also be possible to make out the 
Cassini division in the rings clearly shown in the beautiful 
ESA image below.  More about Saturn next month. 

 

Saturn is in the south in the early morning (ESA image) 

URANUS is still in a quite reasonable position for 

observation this month, low in the west as soon as it is dark.  
It is quite low but should appear as a ‘fuzzy’ blue star in a 
100mm refractor or a 150mm reflecting telescope.  It will be 
setting over the western horizon by about 20:30. 

NEPTUNE is not observable this month. 

THE SUN 

The Sun rises at 07:00 and sets by 17:00 at the 
beginning of the month and rises at 06:00 and sets at 
17:30 by the end of the month.  However it will not be 
fully dark until about an hour after these setting times. 

 

Sunspots imaged by Steve Harris on 13
th
 January 

The Sun should be approaching its period of maximum 
activity but it has been quite disappointing.  However 
there were some spectacular sun spots last month. 

THE MOON PHASES FEBRUARY 2013 

 

The best views of the Moon are obtained when it is not 
full and the terminator is crossing the surface so the 
best times to observe it are: 1

st
 – 8

th
 and 13

th
 – 28

th
. 

NEAR EARTH ASTEROID CLOSE FLY-BY 

A ‘Near Earth Asteroid’ (NEO) will pass close to Earth 
on 15

th
 and 16

th
 February.  The asteroid known as NEO 

2012 DA14 will pass within 31,000 km of Earth that is 
closer than the orbits of the geostationary satellites.  
The asteroid is about 45 metres across and weighs 
around 130,000 tonnes.  It will be at its closest 19:25 
GMT when it will be over the Indian Ocean. 

NEO 2012 DA14 makes its appearance from the UK at 
23:00 on 15

th
 February and will be visible in binoculars 

in the constellation of Virgo as a 6
th
 magnitude star-like 

point of light.  It will move noticeably at a speed of ½º 
(the width of the full Moon) per minute against the 
background stars.  See page 10 for more details 
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NEAR EARTH ASTEROID NEO 2012 DA14 CLOSE FLY-BY 

 
The chart above shows the southern sky at about 2 
o’clock in the morning on 16

th
 February.  At 7 o’clock in 

the evening of the 15
th
 February when NEO 2012 DA14 

first appears in the sky over the UK.  At this time the 
constellation of Leo will just be rising over the south 
eastern horizon.  Over the period when 2012 DA14 is 
visible, our sky will appear to rotate into the position 
shown in the chart above at 9 o’clock in the evening. 

NEO 2012 DA14 will first appear as it rises up over the 
south eastern horizon in the constellation of Virgo which is 
just out of view off the bottom of the chart above.  It will be 
located close to the bright star Spica and will be moving 
northwards (towards the north star Polaris).  The asteroid 
will track north through the constellations of Virgo, Coma 
Berenices, Canes Venatici and finally disappears in Ursa 
Major, close to the star Megrez.  This is the star at the 
position on the ‘saucepan’ shape of Ursa Major where the 
handle appears to join on to the pan. 

The asteroid will move noticeably against the background 
stars when using binoculars.  It will not be visible to the 
naked eye so a pair of 8 x 50 binoculars will be needed 
but a small pair might be ok if that is all that is available.   

The 2013 close approach to Earth will reduce the orbital 
period of NEO 2012 DA14 from 366 days to 317 days.  
The next notable close approach to Earth will be on 16

th
 

February 2046 when the asteroid will pass no closer than 
60,000 km from the centre point of Earth.  See how the 
track is bent by Earth’s gravity on the chart in the next 
column. 

The chart below shows the route that NEO 2012 DA14 will 
take as it sweeps past Earth.  The outer ellipse shows the 
position of the orbit of the Moon.  The inner ellipse shows 
the orbits of the geostationary satellites like the Sky 
television relay satellites.   

 

Chart showing the path of NEO 2012 DA14 

The asteroid will be difficult to locate so if you miss it you 
will be able to see videos on the internet over the following 
few weeks. 
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THE NIGHT SKY THIS MONTH 

 

The chart above shows the night sky as it appears on 15
th
 February 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 
to the west of overhead.  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 visible this month: Evening Jupiter Uranus and Mercury – Morning Saturn. 

 


