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SOLAR ECLIPSE 20
th

 MARCH 2015 

 
Chart showing the path and extent of the Moon’s shadow 

On the morning of the 20
th
 March there will be a Solar 

Eclipse that can be seen throughout the British Isles.  The 
eclipse will not be total from anywhere in Britain but will still 
be seen as a partial eclipse. 

The Path of Totality (where the Sun will be completely 
covered by the Moon will be to the north of the British Isles 
and just south of Iceland.  In the Shetland Islands 97% of 
the Sun will be covered by the Moon.  Other places in the 
country will see the coverage shown below: 

 Lerwick 97% 

 Edinburgh 94% 

 Newcastle 91% 

 York 90% 

 Birmingham 88% 

 London 84% 

From London and the Newbury area the eclipse will begin 
at 08:25 when the Moon will be seen on the edge of the 
Sun.  Maximum eclipse will occur at 09:31 and we in 
Newbury will see (clouds permitting) 84% of the Sun 
obscured by the Moon.  The Moon will finally clear the Sun 
at 10:41 when the eclipse will be over. 

Do not look directly at the Sun and do not use binoculars or 
a telescope to view the eclipse - eye damage will result. 

 
Computer prediction of how the eclipse will look 

  

NEXT NEWBURY ASTRONOMICAL SOCIETY MEETING 

 6
th
 March Imaging the Deep Sky – Nik Szymanek 

 Website: www.newburyas.org.uk  

NEXT NEWBURY BEGINNERS MEETING  

 18
th
 March The Solar Eclipse & Sirius and Procyon 

 Website: www.naasbeginners.co.uk 

http://www.newburyas.org.uk/
http://www.naasbeginners.co.uk/
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ABOUT ECLIPSES 
There are two basic types of eclipse called: Solar Eclipse 
and Lunar Eclipse.  Both are caused by shadows being 
cast in the sunlight by the Moon and Earth.  

SOLAR ECLIPSES 

Solar eclipses occur when the Sun, Earth and Moon are 
aligned in their orbits with the Moon in the middle.  When 
this happens, the shadow of the moon is cast on to the 
surface of Earth.  There are two distinct parts to the 
Moon’s shadow called the Umbra and Penumbra.  The 
Umbra is the dark area at the centre of the shadow 
where the whole of the Sun is blocked out (known as 
totality) and the Penumbra which is a much larger area 
where the Sun is only partially covered by the Moon. 

 
The formation of the Solar Eclipse shadow 

The Umbra occurs because the Sun has a much greater 
diameter than the Moon and the shadow forms a conical 
shape tapering with an angle subtending the edges of 
the moon and the Sun.  Depending on the relative 
positions of the Sun, Earth and the Moon the size of the 
shadow can vary in size.  If the eclipse occurs when 
Earth is at its furthest from the Sun, because of its 
elliptical orbit, the Sun appears smaller.  If the Moon is at 
its closest therefore appearing larger, the shadow on the 
surface Earth surface will be at its largest.  This shadow 
may be more than 200km across. 

When the Earth is at about half its maximum distance 
from the Sun and the moon half its maximum from Earth 
the Umbra will be at its minimum of only a few kilometres 
in diameter.  This is because the Moon appears to be 
only slightly larger than the Sun.  Totality may last only a 
few seconds but there is likely to be a magnificent show 
of Bailey’s Beads and prominences. 

With the Sun is at its closest and the Moon at its furthest, 
the moon appears too small to completely cover the Sun.  
The outer edge of the Sun will still be visible even when 
the Moon is directly in line.  This is called an Annular 
Eclipse. 

The outer and fainter part of the shadow formed around 
the Umbra is called the Penumbra.  This occurs because 
there is an area where the Sun has not been completely 
obscured by the Moon.  The penumbra will be thousands 
of kilometres in diameter and from anywhere within it, a 
partial eclipse will be seen.  On the line of totality the 
penumbra arrives at first contact when the edge of the 
Moon first touches the edge of the Sun.  The observer 
remains in the penumbra until the Sun is completely 
obscured as the umbra passes over that position. 

When the umbra has passed the observer the edge of 
the Sun reappears and the trailing part of the penumbra 
passes over the observer until the whole of the Sun is 
again revealed. 

Observing from a location above or below the path of 
totality, the umbra will not pass over the observer 
therefore only a partial eclipse will be seen.  The closer 
the observer is to the umbra, the more of the Sun will 
appear to be covered.  It will get progressively darker 
nearer the centre of the penumbra but the Sun will never 
be completely covered by the Moon. 

DIFFERENT TYPES OF SOLAR ECLIPSE 

Because Earth’s orbit is elliptical and to a much smaller 
degree so is the Moon’s, no two solar eclipses are the 
same.  The diameter of the shadows can vary in size 
and can track across any part of the surface of Earth.  
There are three distinct classes of solar eclipse. 

TOTAL SOLAR ECLIPSE 

Total eclipses occur when an umbra is produced in the 
shadow.  The umbra may be from a few kilometres wide 
to about 200 kilometres depending on the relative 
position of Earth and the Moon in their orbits.  An 
observer standing on the path of the umbra will see the 
Sun completely obscured by the moon.  Totality may last 
from a few seconds with the smallest umbra or up to five 
minutes or more for the largest. 

 

Totality showing the Sun’s Corona 

PARTIAL SOLAR ECLIPSE 

A partial eclipse can be seen from anywhere within the 
path of the penumbra.  The further an observer is from 
the centre of the shadow less of the Sun will be covered 
by the Moon.  As the shadow passes over the observer 
the deeper he will be into the shadow.  The observer will 
see the Moon advance across the surface of the Sun.  
On the line of totality the appearance will start as a 
partial eclipse gradually the Moon will cover the Sun until 
it is completely obscured at totality.  Totality will end as 
the umbra passes and a decreasing partial eclipse will 
continue.  Anywhere within the path of the penumbra but 
not on the path of totality will see the Moon shadow 
cross the Sun but will not completely cover it.  It 
depends on how far into the penumbra the observer is. 
The Sun will appear as a thin crescent near the centre 
and just small ‘bite’ out of the Sun nearer the edge. 
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ANNULAR SOLAR ECLIPSE 

An Annular Eclipse occurs when the Earth is at its 
closest to the Sun and the Moon at its furthest from Earth 
(although this is not quite so significant).  Under these 
circumstances the Moon appears too small to completely 
cover the Sun.  At maximum cover, on the path of the 
centre of the shadow, a bright ring of light from the edge 
of the Sun will still be visible around the outside of the 
black Moon. 

 
The phases of an Annular Solar Eclipse 

OBSERVING THE SOLAR ECLIPSE 

The Solar eclipse must not be observed by looking 
directly at the Sun even if the Sun is covered by light 
cloud.  Binoculars and Telescopes must not be used to 
look directly at the Sun or blindness will result. 

Binoculars or a telescope can be used if fitted with a 
correct and safe type of filter.  Alternatively binoculars or 
a telescope can be used to project the image of the Sun 
on to a piece of card where it can be examined safely. 

 

A refracting telescope used for observing a solar eclipse 

The timetable for the eclipse to be seen from Newbury is: 

08:25 First sign of the Moon in front of the Sun 

09:31 Maximum coverage of the Sun (84%) 

10:41 Last sign of the Moon in front of the Sun 

So shortly after 08:25 on the morning of 20
th
 March the 

edge of the Moon will appear on the Sun.  At 09:31 
maximum amount of the Moon will be visible in front of 
the Sun.  At 10:41 The Moon will finally clear the Sun. 

LUNAR ECLIPSES 

Lunar eclipses occur when the moon passes through the 
shadow cast by the earth.  This type of eclipse is more 
common than the solar eclipse simply because the 
shadow of Earth is larger than that of the Moon.  As 
Earth orbits the Sun and our Moon orbits Earth, there 
are occasions when all three are aligned.  A lunar 
eclipse will occur when Earth is between the Sun and 
Moon and the Moon passes through the Earth’s shadow 
(see the left of the diagram below). 

 

Diagram showing Lunar and Solar Eclipse 

Lunar eclipses always occur at night, because the 
sunlight has to be shining on the opposite side of Earth 
(where it is daytime) to produce the shadow on the side 
of the Moon facing the night side of Earth.  The Moon 
will also be full because it is in direct line with Earth but 
further out so looking from the dark side of Earth the 
light side of the Moon will be seen. 

As the Moon moves into the Earth's shadow, the 
shadow will be seen to start moving across the face of 
the moon from the left side as viewed from Earth.  The 
edge of shadow is not as sharp as in a solar eclipse and 
will creep across the Moon until the whole surface is 
covered.  Not all Lunar Eclipses are 'total'.  

The surface of the Moon at totality is never completely 
dark.  It takes on a reddish glow that can vary between 
orange to deep red.  This is caused by sunlight passing 
through the atmosphere around the edge of Earth and 
being refracted on to the surface of the Moon. 

If there has been a recent volcanic eruption and there 
may be a lot of smoke and ash in the atmosphere so the 
Moon will glow a deeper red.  From the surface of the 
Moon, the solar eclipse must be a glorious sight.  The 
bright disc of the Sun will gradually be covered by the 
dark silhouette of Earth.  Then at totality the Sun will be 
replaced by a very thin ring of red light.  This is sunlight 
shining through the thin layer of the atmosphere around 
the edge of the dark disk of the night side of Earth. 

There will be a Total Lunar Eclipse in the early morning 
of 28

th
 September which will be visible from the UK. 

The times for the eclipse to be seen from Newbury are: 

01:07 The Moon enters the inner shadow (Umbra) 

02:11 The Moon starts ‘Totality’ 

03:23 The Moon starts to move out of Totality 

04:27 The Moon leaves the inner shadow (Umbra) 

More about the Lunar eclipse in September Magazine. 
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JUPITER AND ITS MOONS 
JUPITER has been in view over the past few months 

mainly during the early morning.  It has now moved into 
a much better observing position and is observable 
almost as soon as it is dark but the view does get better 
as the evening progresses.  Jupiter is the largest of all 
the planets and is nearly twelve times the diameter of 
Earth.  Unlike the inner planets Jupiter has no solid 
surface.  It is comprised almost entirely of gas although it 
may have a small rocky and metallic core. 

 

The structure inside Jupiter 
Jupiter has an orbit approximately 778 million km from 
the Sun (Earth 150 million km) and 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.  This is so 
fast that the centrifugal force of the spin causes the 
planet to bulge noticeably at its equator. 

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 giant Red Spot although it is in fact more pink 
than red.  The Red Spot is a massive storm larger than 
the size of the Earth.  It has been raging since before the 
invention of telescopes and was observed by Galileo 
using his first telescope 400 years ago. 

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 telescope.  Galileo is credited as being the first 
person to record observations of Jupiter using a 
telescope and discovered the four brightest moons that 
are now called the Galilean moons in his honour. 

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 disappearance and re- appearance of 
the moons. 

It is easy to plot their positions from night to night or 
even hour by hour.  The plots can then be compared to 
the computer programme predictions. 

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) will even show 
some of the detail in the cloud bands. 

 
Jupiter and the shadow of Io imaged in 2012 

Observing Jupiter is quite easy and can be done using a 
small telescope say 90mm to 130mm aperture.  It is very 
easy to find Jupiter, it is very bright in the south east as 
the sky darkens and is the brightest object in the night 
sky after the Moon.  It steadily rises even higher above 
the horizon and moves westward across the sky.  By 
22:00 it will be high in the southern sky. 

To start observing Jupiter, first release the clutches and 
point the telescope towards Jupiter by hand and roughly 
align on it by looking along the telescope tube.  Use the 
finder to locate Jupiter and lock the clutches.  If the 
telescope has a Red Dot Finder, locate the red dot on 
Jupiter and lock the clutches.  Use the telescope drives 
to centre the finder on Jupiter.  With a low power 
eyepiece in the focuser (~25mm) centralise Jupiter in 
the eyepiece.  Carefully remove the eyepiece and fit a 
higher power eyepiece (10mm).  If ‘seeing’ conditions 
are good a Barlow Lens can be fitted into the focuser to 
increase the magnification further and see more detail.  
It will be necessary to adjust the focuser inwards when 
using a Barlow Lens. 

The four 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 computer planetarium 
application can identify the moons for you. 

The 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 
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Io is the innermost of the four large moons that Galileo 
discovered and is 3,630km in diameter.  This is slightly 
larger than Earth’s moon which is 3,476km.  When seen 
up close the surface resembles a pizza.  Io is the most 
volcanically active body in the Solar System.  Io is so 
close to Jupiter that it is nearly torn apart by the 
gravitational forces of Jupiter and the larger moons 
orbiting outside it.  Gravitational forces stretch and 
squash Io, producing tides that cause the rocky surface 
to rise and fall by about 100m every 9 hours.  This 
produces enormous pressure and frictional forces that 
generate heat inside the moon.  The internal heat causes 
continuous volcanic action on the surface which was not 
known about until the Galileo probe took close up 
images in 1995. 

 
Images of Io taken showing active volcanic plumes 

Europa is 3,138km in diameter which makes it the 

smallest of the four Galilean moons.  The ice on the 
surface reflects 10 times more of the sunlight than the 
surface of our moon, making its surface the brightest of 
Jupiter’s moons.  Europa is believed to have a 75 to 
100km thick layer of water and ice that covers the 
surface, of this, the smoothest moon in the solar system.  
The surface is criss-crossed with huge cracks probably 
caused by powerful tidal forces produced by the gravity 
of Jupiter.  Radar scans have indicated that there may 
be a liquid salty ocean beneath the 20km thick ice crust. 

 

The image above shows how the surface is cracked, with 
the cracks coloured on either side.  This effect is seen on 
Earth where pack ice cracks and the sea wells up 
through the crack and freezes on the surface leaving a 
stain caused by bacteria and chemicals in the sea. 

Ganymede is the largest moon in the solar system 
(5,263km in diameter).  The surface has many fault 
lines, resembling a ploughed field.  These strange 
‘furrow’ like features are up to 100m high and 10km wide 
and caused by movements on the surface.  From a 
distance it resembles our Moon with large dark areas 
and smaller lighter patches.  However its density is 
much less and appears to have a large proportion of its 
mass made of ice.  Radar probes have revealed that 
there are large pieces of rock suspended in the ice 
layers.  This indicates that the water is frozen solid and 
there may be no liquid ocean. 

 

Ganymede showing the light and dark features 

Callisto, unlike the other three moons, appears not to 
have any noticeable internal activity or source of heat.  
Consequently the surface is old and has one of the 
most heavily cratered surfaces in the Solar System.  
Callisto is a large moon with a diameter of 4,800km and 
orbits Jupiter at 1.8 million km. 

 
Callisto showing the heavily cratered surface 
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EVENTS ENVOLVING JUPITER AND ITS MOONS THIS MONTH 

In the data columns, the midpoint time of the event in Universal Time (GMT) is given first. 

Then the moon involved (Roman numerals I to IV): I for Io II Europa III Ganymede IV Callisto 
This is followed by the type of event: 
Oc for an occultation of the moon behind Jupiter’s limb 
Ec for an eclipse of a moon as it passes through Jupiter’s shadow 
Tr for a transit of the moon across the planet’s face 
Sh for the moon casting its eclipse shadow on to Jupiter 
An occultation or eclipse begins when the moon disappears (D) and ends when it reappears (R). 
A transit or shadow passage begins at ingress (I) and ends at egress (E). 

Date Events (time, moon, type, event) 

March. 1 10:50 I.Oc.D 13:42 I.Ec.R    

March. 2 8:00 I.Tr.I 8:33 I.Sh.I 10:17 I.Tr.E 10:51 I.Sh.E 12:40 II.Oc.D 

16:41 II.Ec.R 22:46 III.Tr.I    

March. 3 1:05 III.Sh.I 2:23 III.Tr.E 4:44 III.Sh.E 5:17 I.Oc.D 8:10 I.Ec.R 

March. 4 2:26 I.Tr.I 3:02 I.Sh.I 4:43 I.Tr.E 5:19 I.Sh.E 7:35 II.Tr.I 

8:49 II.Sh.I 10:29 II.Tr.E 11:43 II.Sh.E 23:43 I.Oc.D  

March. 5 2:39 I.Ec.R 20:52 I.Tr.I 21:30 I.Sh.I 23:10 I.Tr.E  

23:48 I.Sh.E     

March. 6 1:48 II.Oc.D 5:58 II.Ec.R 12:28 III.Oc.D 16:36 IV.Oc.D 18:10 I.Oc.D 

18:48 III.Ec.R 21:08 I.Ec.R 21:25 IV.Oc.R  22:53 IV.Ec.D 

March. 7 3:45 IV.Ec.R 15:19 I.Tr.I 15:59 I.Sh.I 17:36 I.Tr.E 18:16 I.Sh.E 

20:45 II.Tr.I 22:08 II.Sh.I 23:39 II.Tr.E   

March. 8 1:02 II.Sh.E 12:36 I.Oc.D 15:37 I.Ec.R   

March. 9 9:45 I.Tr.I 10:28 I.Sh.I 12:03 I.Tr.E 12:45 I.Sh.E 14:57 II.Oc.D 

19:15 II.Ec.R     

March. 10 2:10 III.Tr.I 5:05 III.Sh.I 5:47 III.Tr.E 7:03 I.Oc.D  

8:43 III.Sh.E 10:05 I.Ec.R    

March. 11 4:12 I.Tr.I 4:56 I.Sh.I 6:29 I.Tr.E 7:14 I.Sh.E 9:54 II.Tr.I 

11:26 II.Sh.I 12:48 II.Tr.E 14:20 II.Sh.E   

March. 12 1:30 I.Oc.D 4:34 I.Ec.R 22:39 I.Tr.I 23:25 I.Sh.I  

March. 13 0:56 I.Tr.E 1:42 I.Sh.E 4:06 II.Oc.D 8:33 II.Ec.R 15:53 III.Oc.D 

19:56 I.Oc.D 22:47 III.Ec.R 23:03 I.Ec.R   

March. 14 17:05 I.Tr.I 17:53 I.Sh.I 19:22 I.Tr.E 20:11 I.Sh.E 23:05 II.Tr.I 

March. 15 0:44 II.Sh.I 1:31 IV.Tr.I 1:59 II.Tr.E 3:38 II.Sh.E 6:16 IV.Tr.E 

9:12 IV.Sh.I 13:58 IV.Sh.E 14:23 I.Oc.D 17:32 I.Ec.R  

March. 16 11:32 I.Tr.I 12:22 I.Sh.I 13:49 I.Tr.E 14:39 I.Sh.E 17:16 II.Oc.D 

21:51 II.Ec.R     

March. 17 5:37 III.Tr.I 8:50 I.Oc.D 9:04 III.Sh.I 9:14 III.Tr.E 12:00 I.Ec.R 

12:42 III.Sh.E     

March. 18 5:59 I.Tr.I 6:51 I.Sh.I 8:16 I.Tr.E 9:08 I.Sh.E 12:16 II.Tr.I 

14:02 II.Sh.I 15:09 II.Tr.E 16:56 II.Sh.E   

March. 19 3:17 I.Oc.D     

March. 20 0:26 I.Tr.I 1:19 I.Sh.I 2:43 I.Tr.E 3:37 I.Sh.E 6:26 II.Oc.D 

11:08 II.Ec.R 19:22 III.Oc.D 21:44 I.Oc.D 23:02 III.Oc.R 23:07 III.Ec.D 

March. 21 0:58 I.Ec.R 2:47 III.Ec.R 18:53 I.Tr.I 19:48 I.Sh.I 21:10 I.Tr.E 

22:05 I.Sh.E     

March. 22 1:28 II.Tr.I 3:21 II.Sh.I 4:21 II.Tr.E 6:14 II.Sh.E 16:11 I.Oc.D 

19:26 I.Ec.R     

March. 23 7:44 IV.Oc.D 12:36 IV.Oc.R 13:20 I.Tr.I 14:17 I.Sh.I 15:37 I.Tr.E 

16:34 I.Sh.E 16:56 IV.Ec.D 19:37 II.Oc.D 21:47 IV.Ec.R  

March. 24 0:26 II.Ec.R 9:09 III.Tr.I 10:38 I.Oc.D 12:46 III.Tr.E 13:04 III.Sh.I 

13:55 I.Ec.R 16:41 III.Sh.E    

March. 25 7:47 I.Tr.I 8:45 I.Sh.I 10:04 I.Tr.E 11:03 I.Sh.E 14:39 II.Tr.I 

16:39 II.Sh.I 17:32 II.Tr.E 19:32 II.Sh.E   

March. 26 5:05 I.Oc.D 8:24 I.Ec.R    

March. 27 2:14 I.Tr.I 3:14 I.Sh.I 4:31 I.Tr.E 5:31 I.Sh.E 8:49 II.Oc.D 

13:44 II.Ec.R 22:56 III.Oc.D 23:33 I.Oc.D   

March. 28 2:36 III.Oc.R 2:53 I.Ec.R 3:06 III.Ec.D 6:47 III.Ec.R 20:42 I.Tr.I 

21:43 I.Sh.I 22:58 I.Tr.E    

March. 29 0:00 I.Sh.E 3:52 II.Tr.I 5:58 II.Sh.I 6:45 II.Tr.E 8:51 II.Sh.E 

18:00 I.Oc.D 21:21 I.Ec.R    

March. 30 15:09 I.Tr.I 16:12 I.Sh.I 17:26 I.Tr.E 18:29 I.Sh.E 22:01 II.Oc.D 

March. 31 3:01 II.Ec.R 12:27 I.Oc.D 12:44 III.Tr.I 15:50 I.Ec.R 16:21 III.Tr.E 

17:02 III.Sh.I 17:09 IV.Tr.I 20:40 III.Sh.E 21:55 IV.Tr.E  
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CANINE CURIOSITIES SIRIUS AND PROCYON 

 

Sirius in Canis Major and Procyon in Canis Minor 

Most people are familiar with the constellation of Orion 
‘the Hunter’ who dominates our winter night sky.  Some 
people will also have noticed the bright sparkling star 
close to the horizon to the south east (lower left) of 
Orion.  However fewer people know that this bright star 
is in fact Orion’s hunting dog called Sirius.  In fact Sirius 
is Orion’s large hunting dog and is the brightest star in 
the small constellation of Canis Major (the Large Dog).  
Orion does have another dog called Procyon in the 
rather obscure constellation of Canis Minor (the little 
dog).  Procyan can be seen on the chart above to the 
east (left) of Orion. 

Sirius is actually the brightest star that can be seen in 
the northern hemisphere and shines at an apparent 
magnitude of -1.46.  It is very easy to find as it sparkles 
low in the east.  When it is seen using binoculars it 
appears to flash many different colours, white, red, blue 
and even green.  The star itself does not change colour, 
the twinkling is caused by the turbulence in the 
atmosphere close to horizon.  Stars positioned higher in 
the sky twinkle less and when directly overhead hardly 
twinkle at all. 

Sirius is about twice the mass of our Sun and about 1.7 
times the diameter.  If it was positioned in place of our 
Sun it would appear about 25 times brighter.  Not only is 
Sirius the brightest star in our night sky it is also the 
closest star that we can see, from the UK, at just 8.6 
light years distance.  As if this was not interesting 
enough Sirius has another hidden secret.  It is in fact a 
double star but its companion cannot be seen because 
it is a White Dwarf star.  By an amazing coincidence 
Procyon also has a white dwarf companion. 

A White Dwarf is a Star with a mass up to 1.4 times the 
mass of our Sun and is approaching the very end of its 
‘life’ as a shining star.  Stars like our Sun end their days 
in a rather gentle way compared with larger stars that 
explode as a Supernova.  Smaller stars fuse Hydrogen 
atoms into Helium atoms and then as they grow older 
are just able to begin to fuse these Helium atoms into 
Carbon atoms.  The additional fusion (of the Helium) 
produces an increase in the energy generated in the 
centre of the star.  This additional energy causes the star 
to inflate and become a Red Giant. 

A star like our Sun will grow to a diameter that will reach 
somewhere between Earth and Mars.  As it reaches its 
maximum diameter it will begin to lose some of its outer 
layers and atmosphere which will form a halo around the 
giant star.  This halo will develop into what is known as a 
Planetary Nebula.  This is nothing to do with planets but 
did appear to resemble a planet to astronomers using 
early telescopes.  A planetary nebula is like a bubble of 
gas expanding as it moves away from the star. 

Eventually the fuel supply of Hydrogen and Helium will 
run out and nuclear fusion will stop.  As the star will now 
have no internal energy source there is no outward 
resistance to the force of gravity pulling the atoms of the 
star towards its centre.  The Red Giant begins to 
collapse and shrink until eventually it is reduced to a 
sphere about the size of Earth.  The force of gravity will 
compress its mass and it will become very dense with a 
cubic centimeter weighing thousands of tonnes. 

The White dwarf will be white hot but does not produce 
heat so it will cool down over a few hundred million years 
to become the dead cinder of a Black Dwarf Star. 
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EXPLORING THE NIGHT SKY - MARCH 2015 

 

The chart above shows the night sky looking south at 
about 21:00 on 15

th
 March.  West is to the right and east 

to the left.  The curved line across the sky is the ecliptic.  
This is the imaginary line along which the Sun, Moon 
and planets appear to move across the sky.  The 
constellations through which the ecliptic passes are 
known as the constellations of the ‘Zodiac’. 

The beautiful winter constellation of Orion (the Hunter) 
has now moved to the south western sky.  It can still be 
seen in the southern sky as soon it is dark at around 
19:00.  Orion is still well placed in the evenings this 
month as it moves into the south western sky.  The most 
distinctive feature of Orion is the three stars that 
represent his belt.  From his belt there is a line of stars 
that denote his sword hanging from his belt.  Within the 
sword is the beautiful Orion Nebula M42 which was 
featured in the December issue of this magazine. 

Two stars represent Orion’s two hunting dogs.  They are 
Sirius in Canis Major and Procyon in Canis Minor.  Sirius 
can be found by following the line of Orion’s belt down 
and to the east (left).  Sirius is always low and close to 
the horizon where there is a lot of turbulence in the air.  
This causes Sirius to twinkle very noticeably.  Sirius is a 
double star but its companion was larger and consumed 
its Hydrogen fuel much quicker.  After it had used up 
most of its fuel it developed into a Red Giant and 
eventually became a White Dwarf (see page 7).  It is 
well worth a look at using a pair of binoculars or a 
telescope. 

Taurus (the Bull) is in now the south west during the early 
evening.  Located at the centre of Taurus is the bright red 
giant star Aldebaran which is surrounded by the dispersed 
stars of the large Open Cluster ‘the Hyades’.  Taurus can 
be seen at the top right of the chart above.  In the north 
west of Taurus is the beautiful Open Custer Messier 45 
(M45) also known as the Pleiades or (the Seven Sisters). 

Joined to Taurus at the star Elnath is the constellation of 
Auriga with its beautiful bright white star Capella.  Capella 
will be directly overhead later in the evening and looks 
stunning through binoculars or a small telescope.  Auriga 
is host to three lovely ‘Messier’ open clusters, M36, M37 
and M38. 

To the east (left) of Taurus is the constellation of Gemini 
(the Twins) with its lovely open cluster M35 located just 
off the end of the upper line of stars.  Gemini is followed 
along the ecliptic by the constellation of Cancer.  Cancer 
is quite indistinct but is worth tracking down with 
binoculars to find the lovely open cluster M44 which is 
also known as Praesepe or the Beehive Cluster.  The 
giant ‘king of the planets’ Jupiter is located in Cancer just 
inside the border with Leo. 

Just coming into prominence now is the distinctive shape 
of Leo (the Lion) looking rather like the crouching Sphinx 
in Egypt.  Leo hosts four of the brightest galaxies in our 
sky only the Great Spiral Galaxy (M42) is brighter.  The 
galaxies M65, M66, M95 and M96 can be seen using a 
moderately sized telescope, located below Leo. 
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THE SOLAR SYSTEM THIS MONTH 
MERCURY has moved from greatest western elongation 

on 24
th
 February back closer to the Sun.  It is now 

starting to move back towards the Sun and Superior 
conjunction on 4

th
 April so will not be visible this month. 

VVEENNUUSS is rising higher above the south western horizon 

in the evening sky over the next few months.  As Venus 
moves further out from the Sun it is moving closer to us 
and will appear larger.  However as it gradually gets 
larger it will become crescent shaped.  Venus will not 
reach its greatest eastern elongation (and its thinnest 
crescent) until 6

th
 June when it will be at its greatest 

apparent distance from the Sun.  It appears high above 
the south western horizon but is still deceptively low and 
will be obscured by nearby buildings and trees. 

 

Venus, Mars and Uranus on 15
th
 March 

MARS rises in the south east at about 07:00 which is in 
daylight and will set over the western horizon at around 
20:00.  It will just about be visible low in the south west 
in the constellation of Pisces.  Mars is a long way from 
Earth at the moment so will look very small at just 4.3 
arc-seconds in diameter.  It will just be visible above the 
south western horizon after the Sun sets at 18:00.  It will 
be very difficult to see in the twilight sky but its proximity 
to Venus may help finding it.  It is also quite close to 
Uranus but both will be very difficult to find in the bright 
sky.  See the Venus chart above. 

JUPITER is located in Cancer and will be well above the 

south eastern horizon as the sky darkens.  This means it 
will be well positioned by about 19:00, certainly by the 
end of the month.  It will be visible all night and sets in 
the east at 06:00 at the beginning of March and 05:00 at 
the end.  The cloud belts and zones can be seen using a 
small telescope. See the chart on page 8 and the advice 
for observing Jupiter using a telescope on page 4. 

The four biggest and brightest moons (Io, Europa, 
Ganymede and Callisto) are known as the Galilean 
moons after Galileo Galilei who first reported seeing 
them.  They can easily be seen using a modest 
telescope (90mm aperture) or even a good pair of 
binoculars.  The two inner moons Io and Europa appear 
to move quite quickly especially when they are 
positioned close to the planet.  They can be seen to 
have moved in periods of about 10 to 15 minutes.  See 
pages 4 through to 6 for this month’s special feature. 

SATURN rises at about midnight and sets at about 09:00.  

As the Sun begins to brighten the sky Saturn will be visible 
quite low in the south.  Saturn can be seen in the south 
east for two or three hours before dawn.  It is possible for 
the early riser to get out before breakfast for a quick look 
before the sky begins to brighten.  Some observations of 
the beautiful ringed planet can now be made with the ring 
system nearly wide open. 

 
Saturn imaged last time its rings were wide open 

URANUS rises in the east in the constellation of Pisces at 
about 06:50 and will be observable in the south east as 
soon as it is dark and until it sets at around 20:00.  Uranus 
will require a medium sized telescope to see it as a 3.4 arc-
second blue disc, a 150mm reflector or a 100mm refractor 
will be needed.  See the Venus chart. 

NEPTUNE is in conjunction with the Sun and will not be 

visible this month. 

THE SUN 

The Sun rises at 06:40 at the beginning of the month and at 
05:50 by the end of the month.  It will rise at about 06:00 on 
the morning 20

th
 March and be well placed in the south 

east for the start of the Solar Eclipse at 08:30. 

Sunspots and other activity on the Sun can be followed live 
and day to day by visiting the SOHO website at: 
http://sohowww.nascom.nasa.gov/ . 

THE MOON PHASES IN MARCH 2015 

 

Full Moon will be on 3
rd

 March, Last Quarter will be on 13
th
 

March.  The thin crescent of the new Moon may be spotted 
in the west on the evening of the 21

st
 March.  First Quarter 

will be on 27
th
 March. 

 

http://sohowww.nascom.nasa.gov/
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Planets observable in the night sky: Jupiter, Uranus, Mars and Venus.  Saturn can be seen 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. 


