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AMAZING IMAGES OF A DAYTIME FIREBALL 

  

  

  
 

The images above are óstillsô taken form a video posted 
on the internet in February.  There were no captions or 
details about where the event occurred.  The only 
evidence was on the first sequence shown in image 1 
(top left) where the cars appear to be driving on the left 
and the date on the video was 27

th
 January 2016. 

The title and a short comment said the footage was 
taken when (an unidentified) person was trying out his 
new video camera.  The sequence begins as the 
operator walks along the path.  The camera is then 
turned to show a view out to sea then a directed up into 
the rather gloomy looking clouds as shown top right. 

There is then a bright light appearing through the clouds 
at the top right of the image that brightens until the 
whole picture is burnt out and white.  Then a bright ófire 
ballô meteor appeared streaking down through the 
clouds, shown on the middle right image. 

A bright shining trail was left hanging in the sky from the 
clouds down almost to the sea.  The meteor appeared to 
have broken up and exploded after it had emerged from 
the clouds.  The video continued to focus on the trail left in 
the sky as shown in the image bottom right.  After about 
five seconds the camera recorded a loud explosion like a 
crack of thunder followed by a rumble also sounding very 
much like a rumble of thunder that continued for about 
another five seconds.  Very impressive! 
  

NEWBURY ASTRONOMICAL SOCIETY MEETING 

 4
th
 March  Living with a star, our Sun 

 Website: www.newburyastro.org.uk  

NEXT NEWBURY BEGINNERS MEETING  

 16
th
 March  Seeing the Deep Sky 

 Website: www.naasbeginners.co.uk 

http://www.newburyastro.org.uk/
http://www.naasbeginners.co.uk/
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NEW EVIDENCE FOR A 9
th

 PLANET  (Planet IX perhaps?) 

 

For many years there has been speculation about the 
existence of a mysterious and yet unfound planet in our 
Solar System.  We have of course lost one of the original 
planets, Pluto that has been demoted to the second 
division, to what are now called the óDwarf Planetsô.  
However the speculation has been that there is still a 
missing large planet which may be larger than Earth and 
even as large as Uranus and Neptune. 

There was even one theory that a planet named óPlanet Xô 
orbited the Sun at the same distance as Earth.  It was 
suggested that it may be located directly opposite Earth 
on the other side of the Sun so we could not see it.  This 
was of course complete speculation, non-scientific and 
has since been proved to be a load of nonsense. 

However since the discovery of Neptune and 
subsequently Pluto in 1930, Scientists and astronomers 
have regularly found that calculations describing the orbits 
of the outer planets appear to show irregularities in their 
orbits.  These irregularities seem to indicate the existence 
of large objects further out whose gravity has influenced 
the orbits of the known planets.  The location of Pluto was 
determined in a similar way because of its influence on 
the orbits of Uranus and Neptune. 

Many new Dwarf Planets have been discovered recently 
in orbits far beyond the orbits of the outer planets.  These 
appear to be about the same size as Pluto or smaller with 
over 2000 discovered so far.  They are thought to be the 
larger and closer members of the Kuiper Belt.  This is a 
toroidal (doughnut shaped) area populated by many 
thousands of icy bodies that orbit the Sun beyond the 
orbit of Neptune.  These bodies are thought to be similar 
in consistency to Pluto and comprised mainly of frozen 
volatiles like methane, ammonia and water.  The Kuiper 
belt is believed to stretch from the orbit of Neptune which 
is 30 Astronomical Units (au) [30 times the distance of 
Earth from the Sun] out to about 50 au. 

 

The Kuiper Belt with the outer planets and Pluto 

Beyond the Kuiper belt and out to the limits of the 
gravitational influence of our Sun, there is also thought to 
be a vast halo of icy bodies.  It stretches half way to our 
nearest neighbouring stars (about two light years).  This 
halo of icy bodies is known as the Oort Cloud. 

 

An artistôs impression of the Oort Cloud 
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Two Caltech researchers have found evidence of a giant 
planet tracing a bizarre and highly elongated orbit in the 
outer solar system.  The researchers, Prof. Konstantin 
Batygin and Prof. Mike Brown, who had discovered a 
number of remote óPluto-likeô worlds that lead to the 
eventual demotion of Pluto to the status of Dwarf Planet. 

They had discovered the planet's existence through 
mathematical modelling and computer simulations but have 
not yet observed the object directly.  The object, which the 
researchers have nicknamed Planet Nine, has a mass of 
about 10 times that of Earth and orbits about 20 times 
farther from the Sun than Neptune (which orbits the sun at 
an average distance of 2.8 billion miles).  In fact, it would 
take this new planet between 10,000 and 20,000 years to 
make just one full orbit around the Sun. 

The putative ninth planet is so large that there should be no 
debate about whether it is a true planet.  Unlike the class of 
smaller objects now known as dwarf planets, Planet Nine 
gravitationally dominates its neighbourhood of the solar 
system and effectively clears a path around its orbit.  In 
fact, it dominates a region larger than any of the other 
known planets. 

The researchers were initially quite sceptical that this planet 
could exist but as they continued to investigate its orbit and 
what it would mean for the outer solar system, they become 
increasingly convinced that it is out there.  The road to the 
theoretical discovery was not straightforward.  In 2014, a 
former post-doc of Mike Brown, Chad Trujillo and his 
colleague Scott Sheppard published a paper noting that 13 
of the most distant objects in the Kuiper Belt are similar with 
respect to an obscure orbital feature.  To explain that 
similarity they suggested the possible presence of a small 
planet.  Brown thought the planet solution was unlikely but 
his interest was aroused. 

He took the problem down the corridor to Konstantin 
Batygin and the two started a collaboration to investigate 
these distant objects.  As an observer and a theorist, 
respectively, the researchers approached the work from 
very different perspectives.  Brown is someone who looks 
at the sky and tries to explain everything in the context of 
what can be seen and Batygin is someone who puts himself 
within the context of dynamics, considering how things 
might work from a physics perspective.  Those differences 
allowed the researchers to challenge each other's ideas 
and to consider new possibilities. 

Fairly quickly Batygin and Brown realised that the six most 
distant objects from Trujillo and Sheppard's original 
collection all follow elliptical orbits that point in the same 
direction in physical space.  That is particularly surprising 
because the outermost points of their orbits move around 
the solar system and they travel at different rates.  The 
orbits of the six objects are also all tilted in the same way 
pointing about 30 degrees downward in the same direction 
relative to the plane of the eight main planets.  The 
probability of that happening is about 0.007 percent. 

That left them with the idea of a planet.  Their first instinct 
was to run simulations involving a planet in a distant orbit 
that encircled the orbits of the six Kuiper Belt objects, acting 
like a giant lasso to wrangle them into their alignment.  
Batygin said that almost works but does not provide the 
observed eccentricities precisely. 

Then, effectively by accident, Batygin and Brown noticed 
that if they ran their simulations with a massive planet in 
an anti-aligned orbit (an orbit in which the planet's closest 
approach to the Sun, or perihelion, is 180 degrees away 
from the perihelion of all the other objects and known 
planets) the distant Kuiper Belt objects in the simulation 
assumed the alignment that is actually observed.  See 
Sedna and 2012 VP113 in the diagram below. 

 
The orbits predicted by Batygin and Brown 

Little by little, as the researchers investigated additional 
features and consequences of the model, they became 
persuaded.  The existence of Planet Nine helps explain 
more than just the alignment of the distant Kuiper Belt 
objects.  It also provides an explanation for the mysterious 
orbits that two of them trace. 

The first of those objects, named Sedna, was discovered 
by Mike Brown in 2003.  Unlike standard Kuiper Belt 
objects that get gravitationally ókicked outô by Neptune and 
then return back to it, Sedna never gets very close to 
Neptune.  A second object like Sedna, known as 2012 
VP113, was announced by Trujillo and Sheppard in 2014.  
Batygin and Brown found that the presence of Planet Nine 
in its proposed orbit naturally produces Sedna-like objects 
by taking a standard Kuiper Belt object and slowly pulling 
it away into an orbit less connected to Neptune. 

What actually convinced the researchers was the fact that 
their simulations also predicted that there would be 
objects in the Kuiper Belt that had their orbits inclined 
perpendicularly to the plane of the planets.  Batygin kept 
finding evidence for these in his simulations and took his 
findings to Brown.  Suddenly Brown realised there are 
objects like that.  In the previous three years, observers 
had identified four objects tracing orbits roughly along one 
perpendicular line from Neptune and one object along 
another.  They plotted out the positions of those objects 
and their orbits and they matched the simulations exactly.  
See the four orbits shown to the upper left on the diagram 
above. 

So where did Planet Nine come from and how did it end 
up in the outer solar system?  Scientists have long 
believed that the early solar system began with many 
more planets.  Over time, collisions and ejections shaped 
them and moved them into their present locations.    
Planet Nine could have been one of the main planets that 
came too close to Jupiter or Saturn.  Gravitational forces 
could have drastically altered its orbit and ejected into its 
present distant and eccentric orbit.  The search to find this 
enigmatic new planet, using the largest and most powerful 
telescopes in the world, is now on. 



4 
 

SEEING THE óDEEPô SKY 
When astronomers talk about óDeep Spaceô they are 
referring to all of space outside of our Solar System.  At this 
point we need to establish what we mean by the edge of 
our Solar System.  A few years ago this boundary was fairly 
easy to establish and generally considered to be at the orbit 
of the outer planet Neptune or the now Dwarf Planet Pluto.  
Pluto was always a bit difficult because its orbit takes it 
inside the orbit of Neptune and at times outside the orbital 
path of Neptune. 

With the rapid advance of astronomical instruments and all 
branches of science it has been established that the 
influence of the Sun extends far beyond Neptune and at 
least half way to our nearest stellar neighbour Proxima 
Centuri that is located about 4.3 light years away. 

So what is deep space?  In a nutshell it is everything out 
there beyond the reach of our Sun.  The outer bounds of 
Deep Space is rather difficult to establish as we do not 
know what is out there so we can only consider an arbitrary 
boundary that we know to exist.  This has to be the outer 
edge of our universe.  It is defined as the outside of the 
expanding space that was created at the moment of the 
óBig Bangô. 

The Big Bang was the instant in time that our universe was 
created from a single point known as a óSingularityô.  Ever 
since the Big Bang occurred, about 13.7 billion years ago, 
the universe has been expanding.  All points within our 
universe are moving apart but the further the parts are 
away the faster they are moving away from us.  The most 
distant reaches of the universe are so far away that the light 
and therefore any information carried by the light has not 
reached us and may never reach us.  So it is likely that we 
can never find out what is at the edge of our universe and 
will certainly never be able to discover what is on the 
outside.  This therefore defines the practical outer edge of 
Deep Space. 

 
An impression of the Big Bang 

Some astronomers focus on the Solar System and devote 
their time to studying the planets, the Moon, the Sun and 
even the asteroids.  Some also specialise in searching and 
studying comets and meteors.  Imaging these Solar System 
objects is very popular and can be carried out using quite 
modest equipment.  Many of these objects are relatively 
bright and large so they are good targets to search out for 
the beginner to astronomy as a hobby.  The Moon is usually 
the first target for the beginner especially when a first 
telescope is obtained.  The brighter planets: Jupiter, Venus, 
Saturn and Mars are often the next targets. 

Moving on to Deep Sky Objects is not really a huge step 
because many of these objects are also quite bright and 
some are very large and do not need any optical aid to 
see them just the Mark 1 eyeball.  Objects to see in the 
óDeep Skyô Are: Stars, Groups of Stars and Nebulae. 

The first, most obvious and numerous deep sky objects 
are of course the stars.  The closest and brightest stars 
are easy to see.  There are about 6000 stars in our night 
sky that are visible to the naked eye on a clear night and 
viewed from a suitably dark location away from street 
lights.  The stars we see as individual stars in our sky are 
the closest members of our galaxy that we call the Milky 
Way.  All stars are much like our Sun which is also a star 
and is only different by virtue of it being very close to us. 

Some of the brighter stars in our sky seem to appear in 
groups or patterns to our human eyes.  We seem to have 
a natural tendency to make patterns or shapes out of 
things around us.  Seeing shapes in the clouds like 
rabbits, elephants and dragons is a good example.  These 
groupings of stars are called constellations and they help 
astronomers to find their way around the sky.  One of the 
most familiar constellations is Ursa Major (the Great Bear) 
which is sometimes called the Plough. 

 
The constellation of Ursa Major 

The constellations are easy to identify using just your 
eyes, a chart and a dim red torch.  It may be necessary to 
go to a dark location to identify the fainter constellations 
and perhaps use a pair of binoculars to see the faintest 
member stars of the constellations. 

Ursa Major is quite interesting because many of the stars 
in the constellation are quite close to us and even closer 
together.  Because they are so close to us they appear to 
be moving from the position we see them in.  The 
movement is not perceivable to us but in a few hundreds 
of thousands of years the familiar ósaucepanô shape will 
have changed beyond recognition. 

The star Mizar in the handle of the saucepan shape is 
also interesting.  If it is examined carefully it can be seen 
to have a fainter companion star close by.  It is a ónaked 
eyeô double star.  The fainter companion is called Alcor 
and is a true double star with the two stars orbiting around 
a common centre of gravity.  Using a telescope the 
brighter star Mizar can be seen to be a closer double 
itself.  The two stars of Mizar are also doubles but too 
close to separate, this makes Mizar a 5 star system. 
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So stars and the patterns that they appear to make in the 
night sky (the Constellations) are the first deep sky objects 
that we have considered but there are many other objects 
to encounter out there. 

Individual stars can be seen all across the night sky but if 
we look closer we can see what initially appear to be small 
fuzzy patches of light.  When these objects are studied 
closer, with binoculars or a telescope, they can be seen to 
be clusters of individual stars.  There are three main types 
of star clusters: Open Clusters, Globular Clusters and 
Galaxies. 

Open Clusters are the smallest clusters and are comprised 
of individual stars numbering between a few tens and up to 
a few hundred.  The easiest Open Cluster to see is the 
Seven Sisters called the Pleiades and also known as 
Messier 45 (M45) in the constellation of Taurus. 

 
The constellation of Taurus 

Taurus has the rough shape of a cross óXô with an old open 
cluster at the centre.  This cluster is called the Hyades and 
its stars are beginning to disperse.  It is a beautiful object to 
be seen using binoculars.  At the centre of the Hyades is a 
bright Red Giant star called Aldebaran.  There is another 
and more famous Open Cluster in Taurus which can be 
found to the north west (above and right) of the Hyades.  
This is a much younger cluster and is located a lot closer to 
us.  Consequently the powerful young stars appear bright 
and look very beautiful when seen through binoculars. 

 

Messier 45 (M45) the Pleiades (Seven Sisters) 

There is another large open cluster known as Messier 44 
(M44) and called Praesepe or the Beehive Cluster in the 
constellation of Cancer (the Crab).  There are many open 
clusters to see if you have a small to medium telescope.  
Some of the best open clusters to look for are M35 in 
Gemini and three in Auriga M36, M37 and M38. 

Before considering Globular clusters which are the next 
up in size in the different types of star, clusters we will 
look at galaxies. 

Galaxies are the largest formations or groups of individual 
stars that we know.  All the stars we see in the night sky 
are part of a huge family of stars that form our galaxy 
which we call the Milky Way or óthe Galaxyô (with a capital 
óGô).  We see the nearest stars to us as individual stars 
but as we look at those further away they tend to merge 
into the fuzzy glow of the Milky Way. 

Galaxies are classified into four types, these are: 
Elliptical, Spiral, Barred Spiral, and Irregular.  Elliptical 
galaxies are generally the largest and Irregulars the 
smallest.  The great American astronomer Edwin Hubble 
(after whom the Hubble Space Telescope is named) 
devised a theory about how galaxies formed.  The óYô 
shaped diagram that Hubble produced to demonstrate his 
theory is still used today to classify galaxies and is shown 
below. 

 

Edwin Hubbleôs classification of galaxies 

Elliptical Galaxies are huge balls of stars do not have 
spiral arms and are elliptical (egg shaped).  Many of these 
Elliptical Galaxies are the largest of all star groups, some 
having thousands of billions of stars.  Elliptical Galaxies 
are classified according to how flattened they are, nearly 
round ones are known as E0 and sausage shaped ones 
E7. 

Irregular galaxies are as the name implies large groups of 
stars but with no classifiable shape, in other words they 
may be any shape.  Our spiral galaxy and the other close 
large spiral known as M31, or The Great Andromeda 
galaxy, have smaller irregular galaxies associated with 
them as satellite galaxies.  Two of the irregular galaxies 
associated with our galaxy can be seen from the southern 
hemisphere as islands broken off the Milky Way.  These 
are known as the Large and Small Magellanic Clouds. 

Spiral Galaxies are like our galaxy the Milky Way, many 
galaxies have spiral arms.  Some have arms like curved 
spokes in a wheel some gently curved some tightly 
wrapped around the central ball.  Others have what looks 
like a straight bar of stars extending out from the central 
ball with the spiral arms attached to ends of the bar, these 
are the Barred Spiral Galaxies. 

The classes are preceded by Sô for Spiral and óSBô for 
Spiral Barred.  Spiral and Barred Spiral galaxies are 
further divided into three subdivisions a, b and c 
depending on how tightly the arms are wound around. 
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They are therefore referred to as Sa, Sb and Sc or SBa, 
SBb and SBc.  The Great Andromeda Galaxy is our closest 
spiral neighbour and can even be seen with the naked eye 
on a very clear night and from a dark location. 

M31 can be seen from the UK as a small fuzzy patch of 
light but does need a dark clear sky.  It is quite easy to find 
using binoculars but is best placed at the end of the year. 

 

The position of M31 in Andromeda 
The chart above gives an approximate naked eye view of 
M31 in Andromeda although somewhat clearer than can be 
hoped to see it with the naked eye.  However a pair of 
binoculars will enable the galaxy to be seen easily.  A small 
telescope will show a cigar shaped hazy patch with a 
brighter spot in the middle.  Larger telescopes will show it 
clearer but photographic imaging is required to reveal its 
true nature as shown in the image below. 

 

M31 The Great Spiral Galaxy in Andromeda 
Our óMilky Wayô galaxy would look very much like M31 in 
the image above when viewed from M31.  Our local group 
of galaxies is dominated by two large spiral type galaxies, 
ours and M31 the Great Galaxy in the Constellation of 
Andromeda.  The Milky Way has more than 200 billion stars 
and the Andromeda galaxy is about twice the size with 
about 400 billion stars.   
All the other members of the local group are smaller and 
many are located like satellites around the large spirals.  
Giant elliptical galaxies often have large spiral galaxies, 
smaller spirals and irregular galaxies clustered around 
them.  Large spirals often have irregular galaxies 
associated with them.  A number of smaller galaxies can be 
seen around M31 in the image above. 

The last of the main types of star clusters are known as 
Globular Clusters.  They are associated with large spiral 
galaxies like M31 and our own Milky Way Galaxy.  They 
are found in a spherical halo above and below the main 
swirling disc.  There are nearly 200 associated with our 
galaxy and around 400 to be seen around M31.  Globular 
Clusters have between 10,000 and a million stars. 

 
M13 The Great Globular Cluster in Hercules 

M13 in the constellation of Hercules is quite typical among 
globular clusters in having several hundred thousand to a 
million stars.  It has been estimated to be like a ball of 
stars about 170 light years across.  What makes M13 
special to us is its proximity, being only 25,000 light years 
away so it is one of the closest.  Globular Clusters are not 
only beautiful but they are also mysterious objects.  The 
stars in globular clusters are very old and may be among 
the first generations of stars.  They are thought to be the 
cores of smaller galaxies that have ventured too close to 
large spiral galaxies and had their outer stars ripped off by 
the strong gravitational force of the large spiral. 

On an even larger scale the closest galaxies to the Milky 
Way form a group of about 30 that we call the Local 
Group of galaxies.  The local group is part of a larger 
group of galaxies centred to the east of the constellation 
of Leo and known as the Virgo Cluster.  On an even 
larger scale still, large groups of galaxies form Super 
Clusters of galaxies.  On the very largest scale the 
universe is formed into filaments of clusters of galaxies 
with super clusters where the filaments come together.  
Between the filaments are gigantic voids of empty space. 

 

A very large scale simulation of filaments of galaxies 
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Within spiral galaxies there are huge clouds of primeval 
Hydrogen and Helium created by the Big Bang.  The arms 
of spiral galaxies do not rotate as would the spokes of a 
wheel but are in effect like shock waves moving through the 
flat disc of the galaxy.  The arms are created by star 
formation and in turn create more star formation as the 
wave from the star formation moves around the disc.  The 
shock wave disturbs the gas in the disc and causes the 
atoms to move around.  They are then attracted together by 
their mutual gravity.  As atoms come close to each other 
they are drawn together by gravity and the gas becomes 
denser.  Eventually vast clouds of gas are formed that we 
call a nebula (or plural: nebulae). 

Within our galaxy we can see this happening and we can 
also see it happening in other galaxies like M31.  When we 
look towards the familiar constellation of Orion we are 
actually looking towards one of our galaxyôs spiral arms that 
we obviously call the óOrion Armô.  The sky all around Orion 
is filled with gas.  Most is dark and invisible but in some 
places where stars illuminate it we can see the gas. 

 
Orion showing the nebulosity 

In Orionôs belt there is an area where the nebula has 
become dense enough for stars to be created from the gas.  
As the gas is drawn into denser clouds the additional 
gravity of the dense cloud pulls in even more gas.  The 
gravity compresses the cloud into a sphere where the heat 
created by the pressure in the core forces the atoms 
together to produce the nuclear fusion that will heat the 
sphere and a star will be created. 

We can see this process working in Orionôs sword where 
newly created stars are eliminating the gas in the Orion 
Nebula Messier 42 (M42). 

 
The Orion Nebula Messier 42 (M42) 

In the Orion Nebula we see a nebula where stars are 
being formed but a different kind of nebula is created 
when stars die.  There are two ways for stars to produce a 
nebula when their fuel runs out and these depend on the 
size of the star.  A large star will end its existence as a 
normal star in a massive Super Nova explosion where the 
star will be destroyed leaving an expanding remnant. 

 

The Crab Nebula Messier 1 (M1) Supernova Remnant 

Stars like our Sun end there time in a less dramatic way.  
They become a Red Giant then gently collapse to form a 
White Dwarf.  They leave behind a beautiful gas bubble 
known as a Planetary Nebula. 

 

The Ring Nebula Messier 57 (M57) in Lyra 
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THE NIGHT SKY MARCH 2016 
 

 

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 point in the sky directly overhead is known 
as the Zenith or Nadir and is shown on the chart at the 
upper centre of the chart.  The curved brown line across 
the sky is the Ecliptic or Zodiac.  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 
óZodiacô. 

Constellations through which the ecliptic passes are (west 
to east): Aries (the Ram), Taurus (the Bull), Gemini (the 
Twins), Cancer (the Crab), Leo (the Lion) and Virgo (the 
virgin) on the eastern horizon. 

The Milky Way can be seen reaching up from the bottom 
of the chart and passing through Puppis (on the southern 
horizon), Orion, Taurus Auriga and Cassiopeia.  This is 
the galaxy in which we live and our Sun is just one of the 
200 billion stars that reside in this large spiral galaxy. 

The beautiful constellation of Orion is still dominating the 
southern sky at this time of the year.  Orion (with a little 
imagination) does look like the hunter after who it is 
named.  The most obvious feature is the line of three stars 
that make up Orionôs belt.  Below his belt we can see two 
bright stars called Saiph and Rigel that define the bottom 
of his óskirt likeô 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.   

In mythology Orion the hunter has two hunting dogs and 
his representation in the sky also has two dogs. 

By following the line of his belt down to the south east the 
bright star Sirius in the constellation of Canis Major (the 
Large Dog).  Following an imaginary line through Bellatrix 
and Betelgeuse to the east the star Procyon in the 
constellation of Canis Minor (the Little Dog) can be found. 

Above Orionôs head is Taurus with the bright red star 
Aldebaran located at the centre of a cross shape of stars 
that defines Taurus.  Up to the right is the beautiful Open 
Cluster M45 known as the Pleiades or the Seven Sisters.  
The cluster looks like a fuzzy patch of light at first glance 
with the ónaked eyeô but after a good hard look, up to 
seven stars can be made out. 

To the east (left) of Taurus is Gemini with the stars Pollux 
and Castor as the Twins.  At the end of the line of stars 
leading from Castor is a lovely Open Cluster M35.  It can 
be seen using binoculars as a small ófuzzyô patch but a 
telescope will show it as a ball of stars. 

There are another three open clusters known as M36, 
M37 and M38 in the neighbouring constellation of Auriga 
that appear to be almost in a line with M35. 

To the east of Cancer is the magnificent constellation of 
Leo the Lion.  It is one of the few constellations that do 
look like what it is supposed to represent.  Leo was the 
constellation of the month last month.  Leo heralds spring 
and the óSeason of the Galaxiesô.  Leo is on the edge of a 
large group of galaxies.  The main group is located in the 
neighbouring constellations of Virgo and Coma Berenices 
to the east (left) of Leo.  However Leo does have five 
bright galaxies of its own, these are known as: M65, M66, 
M95, M96 and NGC 3628.  Marked in yellow on the chart 
above, below Leo.  A medium sized telescope and a dark 
sky will be required to see even the brightest of the 
galaxies.  See the February issue of this magazine. 
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THE SOLAR SYSTEM THIS MONTH 

 
The night sky looking to the south at about 21:00 on 15thMarch 

The chart above shows the night sky looking to the south 
at about 21:00 (9 oôclock in the evening) on 15

th
 March 

(around the middle of the month).  The sky will appear very 
much the same an hour later at the beginning of the month 
and an hour earlier at the end of the month.  This is due to 
the movement of Earth along its orbital path around the 
Sun.  The Sun takes 1 year to complete its orbit around the 
Sun therefore it will move 1/12

th
 of its orbit every month.  

Put another way it will have moved 360º �y 12 = 30º each 
month.  This is to say, in another way, it moves about 1º 
every day.  As a result of our Earth moving around the Sun 
the sky appears to move about 1º every day or 30º every 
month. 

Earth also rotates once a day (24 hours).  This means the 

sky appears to move 360º �y 24 = 15º every hour due to 
Earthôs rotation about its axis.  Therefore if the sky has 
moved 30º every month due to the Earth moving along its 
orbit and Earth rotates 30º every 2 hours (2 x 15º) the sky 
will appear the same two hours earlier each succeeding 
month.  To put that another way, the sky will appear the 
same on the 1

st
 day of the month as it does an hour later in 

the middle of the month and two hours later at the end of 
the month. 

Earthôs rotation about its axis means that the sky appears 
to rise over the eastern horizon as our view from Earth 
moves to the left when we are looking south.  This is rather 
like when we look out of a train window as the train starts 
to move out of a station.  As we look out the window the 
station will appear to move to the right as the train starts to 
move to our left.  Stars rise over the eastern horizon (on 
our left) and move to the right to set over the western 
horizon (right) as we on Earth are moving to the left. 

The stars appear to be fixed in their location in the sky in 
relation to all the other stars.  So the whole sky appears 
to rotate around the axis of rotation of Earth.  This gives 
us a rather odd perspective of the sky due to the axis of 
Earth being tilted at 23.4º to the plain of the solar system.  
It means in simple terms our equator on Earth is tilted 
23.4º to the equator of the Sun and the solar system.  It 
also means the axis of rotation of Earth (our North and 
South Poles) is also tilted at 23.4º. 

 
Diagram showing Earthôs tilt during one orbit 

When the axis of rotation of Earth is projected up into the 
night sky it points towards the star Polaris in the 
constellation of Ursa Minor, the Little Bear.  Polaris is also 
known as the Pole Star or the North Star.  To the naked 
eye Polaris is stationary and all the other stars appear to 
rotate around it once every day as the Earth rotates.  
Polaris is called the North Star because it is always 
positioned 38.6º north of overhead (the Zenith) when 
seen from Newbury in southern England. 


