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EXCITEMENT AS WATER VAPOUR PLUMES ARE SEEN ON EUROPA 
NASA’s Hubble Space Telescope has observed water 
vapour above the frigid south polar region of Jupiter's moon 
Europa, providing the first strong evidence of water plumes 
erupting off the moon's surface.  Previous scientific findings 
from other sources already point to the existence of a salty 
ocean located under Europa's icy crust.  Researchers are 
not yet fully certain whether the detected water vapour is 
generated by erupting water plumes on or near the surface 
but they are confident this is the most likely explanation. 

The most likely explanation for this water vapour is that it 
erupted as plumes from the surface of Europa.  However if 
these plumes are connected with the ocean that exist under 
Europa's crust then it means that future investigations can 
directly investigate the chemical makeup of Europa's 
potentially habitable environment without the need to drill 
through layers of ice.  That would be tremendously exciting. 

In 2005 NASA’s Cassini orbiter detected jets of water 
vapour and dust erupting from the surface of Saturn’s moon 
Enceladus.  Ice and dust particles have subsequently been 
found in the Enceladus plumes but only the water vapour 
has been measured in the plumes on Europa so far. 

 

The Hubble plume image superimposed on Europa 

Hubble spectroscopic observations provided the evidence 
for Europa’s plumes in December 2012.  Time sampling of 
Europa's auroral emissions measured by Hubble's imaging 
spectrograph enabled the researchers to distinguish 
between features created by charged particles from 
Jupiter's magnetic bubble and plumes from Europa's 
surface.  They also ruled out more exotic explanations such 
as serendipitously observing a rare meteorite impact. 

The imaging spectrograph detected faint ultraviolet light 
from an aurora, powered by Jupiter’s intense magnetic 
field, near the moon’s south pole.  Excited atomic oxygen 
and hydrogen produce a variable auroral glow and leave a 
tell-tale sign that they are the products of water molecules 
being broken apart by electrons along magnetic field lines. 

The Hubble Space Telescope was pushed to its limits to see 
this very faint emission.  It has been suggested that long 
cracks on Europa’s surface, known as lineae, might be 
venting water vapour into space.  Cassini has seen similar 
fissures that produce the Enceladus jets. 

The Hubble team also found that the intensity of the Europa 
plumes, like those at Enceladus, varies with Europa’s orbital 
position.  Active jets have only been seen when the moon is 
farthest from Jupiter.  The researchers could not detect any 
sign of venting when Europa was closer to Jupiter. 

One explanation for the variability is that these lineae 
experiences more stress as gravitational tidal forces push 
and pull on the moon and open vents at larger distances 
from Jupiter.  The vents are narrowed or closed when the 
moon is closest to the planet.  The apparent plume variability 
supports a key prediction that Europa should tidally flex by a 
significant amount if it does have a subsurface ocean. 

 

An artist’s impression of the water plume 

The Europa and Enceladus plumes have remarkably similar 
abundances of water vapour.  Europa has roughly 12 times 
the gravitational pull than at Enceladus so most of the -40º 
Celsius vapour in the plume does not escape into space as it 
does at Enceladus but rather falls back on to the surface 
after reaching an altitude of 201 kilometres.  Researchers 
have therefore hypothesised that this could leave bright 
surface features near the moon’s South Polar Region. 
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LOOKING INTO ORION 

 

The Constellation of Orion imaged by Nicky Fleet 

Orion is one of the easiest constellations to recognise 
and dominates the southern sky at this time of the year. 

 

An artistic depiction of Orion the Hunter 

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.  His hunting dogs, 
Canis Major (the star Sirius) and Canis Minor (the star 
Procyon) following behind him. 

Greek mythology tells us that Orion was known as a 
great hunter.  He boasted that he could rid the earth of 
all the wild animals however this angered the Earth 
goddess Gaia.  She sent a scorpion to defeat Orion. 
Orion tried to battle the scorpion but he quickly realised 
that he could not shoot his arrow through the creature’s 
armour.  To avoid the scorpion he jumped into the sea. 

It was then that Apollo (the Greek god of the Sun) 
decided to take action.  He pointed out to his twin sister 
Artemis a small black object in the sea.  Claiming it was 
a horrible villain he dared her to shoot it with her bow 
and arrow.  Artemis easily hit the target.  However when 
she swam out to retrieve her victim she discovered that 
the villain was in fact her friend Orion. 

Artemis begged the gods to bring Orion back to life but 
they refused.  Instead she put Orion’s picture in the sky 
so she could always see him. 
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Chart showing Orion and his two hunting dogs Sirius and Procyon 

At this time of the year The southern sky is dominated 
by the beautiful constellation of Orion (the Hunter).  
Orion is one of the few constellations that does look 
(with a little imagination) like what it is named after.  The 
most obvious feature is the line of three stars 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. 

Down from Orion’s very distinctive belt there is a line of 
stars, ending at Nair al Saif that looks very much like a 
sword attached to his belt.  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, it is 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 a double star but with an invisible 
‘White Dwarf’ companion.  Coincidentally Procyon also 
has an invisible ‘White Dwarf’ companion. 

The bright star Betelgeuse looks rather orange even to 
the naked eye this is because it is a Red Giant.  It is in 
fact the star with the largest diameter in our vicinity.  If it 
was in the position of our Sun it would reach out almost 
to the orbit of Jupiter. 

Rigel is also a giant star but unlike Betelgeuse it is in the 
‘prime of its life’.  It is one of the most massive and 
brightest stars in our neighbourhood and is 50,000 times 
brighter than our Sun.  Rigel is so massive it is thought 
to be the nearest candidate to us that might end its life 
as a supernova.  A supernova is the catastrophic 
explosion caused when a giant star finally exhausts is 
supply of Hydrogen fuel. 

Our Sun, being much smaller than Rigel, will fuse much 
of its Hydrogen into Helium which accumulates in the 
central core.  The fusion process will continue to convert 
Hydrogen around the growing core of Helium until the 
Helium eventually also starts to fuse and convert into 
Carbon.  The extra energy from the Helium causes the 
star to expand into a Red Giant.  The outer layers of the 
star will drift off to form a Planetary Nebula.  Eventually 
all fusion at the Hydrogen / Helium interface will cease 
and the star will start to collapse into a White Dwarf star. 

Giant stars like Betelgeuse and Rigel will end their lives 
in a much more dramatic way.  The extra gravity causes 
higher pressure and temperature in the core that allows 
heavier elements to be progressively fused until Iron is 
produced.  The fusion process that produces Iron does 
not produce energy to help counteract the inward force 
of gravity.  At a certain point the balance of forces in the 
star fails and the giant star suddenly collapses inwards.  
As the pressure in the centre rapidly increases, a 
runaway fusion burst re-ignites causing a massive 
explosion.  The fusion burst rips through the star 
causing a gigantic supernova explosion that destroys 
the star.  Huge amounts of the elements produced by 
the star and the supernova are thrown off into space. 

 



4 
 

M42 ORION’S CROWNING GLORY 

 

The lower part of the figure of Orion showing M42 the Great Nebula 

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

 
An artist impression of our position in the Galaxy 

Most of the stars in Orion are located about 900 light 
years away from us including Rigel but Betelgeuse is 
much closer at only 310 light years distant.  Because the 
stars of Orion are in a spiral arm there is a lot of gas and 
dust around the whole area of the constellation.  Huge 
numbers of stars are hidden by the gas and dust. 

Long exposure images taken of the area around Orion 
show the extent of the vast clouds of Hydrogen gas that 
fill the whole area. 

 

The Hydrogen clouds in Orion (shown red) 
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Below the line of three stars of Orion’s belt there is a vertical 
line of stars forming his sword (hanging below his belt).  In 
the line of stars making up Orion’s sword a hazy patch can be 
seen using binoculars or even with just the naked eye on a 
clear night.  The hazy patch is known as M42 (Messier 42), 
The Great Orion Nebula.  This Nebula is a gigantic cloud of 
Hydrogen gas mixed with other gases and dust from which 
new stars are being formed.  Through a pair of binoculars the 
nebula looks like a small fuzzy patch in the line of stars. 

When seen through a telescope the cloud like structure can 
been made out.  Swirls of gas and dust can be seen, some 
are lit up but some are dark and silhouetted against the 
illuminated clouds behind.  The cloud is actually illuminated 
by the young stars forming in it.  Most of the energy 
illuminating this nebula comes from a group of 4 stars known 
as the Trapezium.  These stars have formed out of the gas 
and dust in the nebula; they are young, hot and very active. 

Gravity draws the atoms of the gas together and as the gas 
gets denser it draws in even more 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 an 
atom of Helium.  In this process known as Nuclear Fusion a 
small amount of mass is lost and converted into energy in the 
form of a flash of X-Rays.  This heats the mass of gas and it 
begins to shine as a bright new star. 

 
M42, The Great Orion Nebula, as seen in a telescope 

Much of the gas and dust in the nebula shines by reflecting 
light from the very young stars of the Trapezium in the centre 
of the nebula.  Some gas also produces its own light because 
the radiation energy from the powerful young stars excites the 
gas atoms causing them to glow somewhat like a fluorescent 
light. 

When a photon of ultraviolet light from the powerful young 
stars hits a gas atom it causes an electron to jump from its 
normal orbit to a higher orbit.  After a short time the electron 
jumps back to its original orbit and emits a flash of light.  The 
colour of this light is unique to the type of atom that has 
emitted it.  For example Hydrogen always emits red light. 

The Trapezium is a group of four very powerful young stars 
and smaller stars that produce most of the radiation to 
illuminate the nebula and is located in the bright area at the 
centre of the picture above.  A small telescope will show the 
Trapezium as a small square of stars and will show some of 
the detail in the cloud shown in the image below.  A larger 
telescope will bring out more of the detail in the cloud. 

 
The Trapezium cluster superimposed on M42 

M42 is the most prominent Nebula in Orion but the whole 
area in and around Orion is full of vast gas clouds.  Some 
of these clouds are illuminated by stars forming within 
them but there are huge areas where the gas is not 
illuminated and is therefore dark and mainly invisible.  The 
most famous ‘dark’ nebula in Orion is the Horse Head 
Nebula shown below silhouetted against the illuminated 
gas behind.  The Horse Head is not in M42 and is located 
close to the left (lower) star of Orion’s belt.  The Horse 
Head is almost impossible to see visually. 

 
The dark Horse Head Nebula 

Within M42 the Hubble Space Telescope has imaged 
‘doughnut’ shaped structures that have been identified as 
stars in the earliest stages of formation; these are called 
proto-stars. 

 
Proto star discs seen in M42 by Hubble 
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JUPITER LOOKING BRILLIANT 

Jupiter is at its very best at about 22:00 (8 o’clock) when 
it is its highest in the sky and due south.  It is located in 
the centre of the constellation of Gemini. 

 
Jupiter in the south at 20:00 (8 o’clock) 

Gemini is easy to find not least because Jupiter is 
shining very brightly at its centre.  The familiar outline of 
Orion can be seen at the bottom right (south west) of the 
chart above and is often used to find Gemini when 
Jupiter is not within its bounds.  Gemini is found to the 
north east (upper left) of Orion. 

A small telescope or even a good pair of 9 x 50 
binoculars will show the four largest and brightest of 
Jupiter’s moons.  The moons are named (from the inner 
most out): Io, Europa, Ganymede and Callisto. 

 
Jupiter and its moons at 19:00 on 3

rd
 March 

The moons can be seen to have moved from night to 
night.  On one night they may be distributed in a similar 
way to that shown in the computer generated image 
above.  On another night there might be three to one 
side and one on the other.  At times they may be all 
gathered to one side of the planet.  Sometimes one or 
more of the moons may appear to be missing.  It may be 
moving behind Jupiter in what is called an ‘Occultation’ 
or may be in front of the planet during a .Transit’.  
Occasionally a moon may also disappear into the 
shadow of Jupiter and be ‘Eclipsed’ by the planet. 

With a medium sized telescope it is possible to see the 
shadow of a moon cross Jupiter in an ‘Eclipse’. 

SATURN MOVING INTO VIEW 

Saturn is just moving into a position when it can be 
observed without losing too much sleep.  It can be seen in 
the south just before the Sunrises at about 06:15. 

 
Saturn in the south west and Venus in the south east 

Saturn rises over the eastern horizon at about midnight in 
the beginning of the month and at about 22:30 by the end 
of the month.  It will be about an hour after these times 
before Saturn is high enough above the dirty and 
turbulent air near the horizon to start giving a good view 
through a telescope.  It will perhaps be better to get up 
early in the morning when the beautiful ringed planet is at 
its best.  The chart above shows the position of Saturn 
(and Venus) just as the sky is beginning to brighten 
before sunrise. 

 
Saturn as it will appear at about 01:00 in the east 

The rings of Saturn will not be visible using a pair of 9 x 
50 binoculars and will appear as a bright and slightly 
yellow extended star (not a point source).  A small 
telescope will show the rings but scant detail.  A medium 
telescope 100mm refractor or a 150mm reflector will show 
the Cassini Division (the gap in the rings that can be seen 
in the computer generated image above) and the planet’s 
shadow on the ring.  A high magnification will be required 
150x or more so a Barlow lens may need to be used. 

It will be possible to see Saturn’s largest moon Titan 
using a medium sized telescope on a good clear night 
when the sky is dark.  A larger telescope will enable two 
or three of the smaller moons to be seen, more detail on 
the rings and possibly some detail on the planet too. 
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THE SOLAR SYSTEM THIS MONTH 
MERCURY rises at about 05:30 and sets about 15:30 so 

it is in the sky during daylight and not visible. 

VVEENNUUSS rises at about 04:30 at the beginning of March 

and about 04:18 at the end of the month.  This means 
Venus will appear over the south eastern horizon about 
two hours before sunrise. 

 
Mercury and Venus at 06:00 on 15

th
 March 

Venus appeared from inferior conjunction with the Sun in 
January so is now getting smaller as it moves further 
from us but the crescent is widening and now appears 
like a small ‘half moon’ shape 

 
The appearance of Venus on 15

th
 March 

MARS rises at about 22:30 so will be observable in the 
early morning until sunrise.  It will rise progressively 
earlier in the east as we move into 2014 but will remain 
distant and looks small at 14 arc-seconds diameter.  It 
will reach its best at opposition on 8

th
 April. 

JUPITER rises in the east at around 1:40 at the 

beginning of the month and 1:20 by the end of the 
month.  It will look large, at 40 arc-seconds in diameter. 
Its four largest moons are easy to see and Jupiter is 
observable until it sets at 03:30.  See page 6. 

SATURN is in the constellation of Libra rising at about 
23:00 in the east and will be at a good elevation for 
observing from midnight until sunrise.  See page 6. 

URANUS rises in the east at about 06:40 in daylight and 

will not be observable. 

NEPTUNE rises at about 05:50 in daylight and will be too 

close to the Sun to be visible. 

THE SUN 

The Sun rises at 06:40 at the beginning of the month and 
at 05:50 by the end.  With astronomical spring occurring 
this month the Sun is beginning to set later at 17:40 GMT 
on the 1

st
 and 18:30 GMT at the end of the month. 

Solar activity has been relatively low during this cycle with 
fewer sunspots.  However there has been a significant 
increase in activity over the last few months. 

 
Image by Andy Gray from Holystone Northumberland 

There was a magnificent aurora seen over much of the 
UK on Thursday 27

th
 February.  The aurora was caused 

by a particularly large and fast eruption on the Sun's 
surface on 25

th
 February when energetic charged 

particles were ejected from the Sun.  As the particles 
approached Earth they distorted the Earth's magnetic 
field and allowed some of the charged particles from the 
Sun to enter the Earth's atmosphere.  The particles follow 
the magnetic force lines around the planet and are 
directed towards the magnetic north pole and south pole.  
As these charged particles interact with the gases in our 
atmosphere, they make them glow rather like gas in a 
fluorescent tube producing the aurora in the sky. 

THE MOON PHASES IN MARCH 2014 

 

The very thin crescent of the new Moon may be spotted in 
the west on the evenings of the 2

nd
 and 3

rd
 March.  First 

Quarter will be on 8
th
 March and Full Moon will be on 16

th
 

March. 
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Planets observable in the night sky: Jupiter, Mars and Saturn (late) with Venus in the early morning. 

THE NIGHT SKY THIS MONTH 

 

The chart above shows the night sky as it appears on 15
th
 March 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 just east 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. 


