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COMETARY CLOSE ENCOUNTER WITH MARS

NASA's Hubble Space Telescope has produced a unique
composite image of comet C/2013 Al - Siding Spring as it
made its never-before-seen close passage of a comet
passing a planet, Mars.

Composite image of Mars and Comet C/2013 Al

Comet Siding Spring (officially designated Comet C/2013
Al?1 made its closest approach to Mars at 07:28 BST on
19" October when the comet was just 132,000 kilometres
from the surface of Mars. That is about one-third of the
distance between Earth and the Moon. At that time, the
comet and Mars were about 240 million km from Earth.

The comet image is a composite of Hubble exposures
taken between 08:06 on 18" October and 23:17 on 19"
October. Hubble took a separate image of Mars at 22:37
on 18" October.

The Mars and comet images have been added together to
create a single picture to illustrate the angular separation,
or distance, between the comet and Mars at closest
approach. The separation is approximately 1.5 arc minutes
or one-twentieth of the angular diameter of the full moon.
The background star field in this composite image is
synthesized from ground-based telescope data provided by
the Palomar Digital Sky Survey which has been
reprocessed to approximate Hubble's resolution.

The solid icy comet nucleus is too small to be resolved in
the Hubble picture. The comet's bright coma which is a
diffuse cloud of dust enshrouding the nucleus and a dusty
tail, are clearly visible.

This is a composite image because a single exposure of
the stellar background, comet Siding Spring, and Mars
would be problematic. Mars is actually 10,000 times
brighter than the comet so it could not be properly exposed
to show detail in the Red Planet. The comet and Mars also
were moving with respect to each other and could not be
imaged simultaneously in one exposure without one of the
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objects being blurred by its motion. Hubble had to be
programmed to track on the comet and Mars separately
in two different observations. The new composite image
was taken using Hubble's Wide Field Camera 3.

NASA also used its extensive fleet of science assets,
particularly those orbiting and roving on the surface of
Mars to study this once-in-a-lifetime comet flyby. In
preparation for the comet flyby, NASA manoeuvred its
orbiting craft to pass behind Mars during the fly-by.
Mars Odyssey orbiter, Mars Reconnaissance Orbiter
(MRO) and the newest member of the Mars fleet, Mars
Atmosphere and Volatile EvolutioN (MAVEN) were
moved behind Mars in order to reduce the risk of impact
with high-velocity dust particles released from the comet
(meteoroids). Other NASA space observatories also
joined Hubble in observing the encounter, along with
ground-based telescopes on Earth.

Comet C/2013 Al was also imaged from the surface of
Mars by the NASA Mars Rover Opportunity. Opportunity
used its panoramic camera (Pancam) to capture the
wide angle image below showing Comet C/2013 Al
Siding Spring as it passed by on 19" October.

Comet C/2013 Al imaged by Opportunity (arrowed)

Siding Spring is the first comet from our solar system's
Oort Cloud to be studied up close. The Oort Cloud is
located well beyond the outer-most planets. It is a
spherical region of icy objects believed to be material left
over from the formation of the solar system.
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GALAXIES, ISLANDS OF STARS IN SPACE

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 that we
cal l

t he MilGay aWayyy drwi dthh ea

The Milky Way seen from Earth imaged by Steve Knight

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. This effect is rather like standing in
a pine wood, the trees nearest to us are seen as individuals
but in the distance they merge into just a solid mass of
trees. All the stars we can see in the night sky are those
closest to us in our part of the Milky Way.

An artistbés i mpression of t
OQur gal axy forms part of wh
of galaxies comprised of about 30 members. The local

group is dominated by two large spiral type galaxies, ours
and M31 the Great Spiral Galaxy in the Constellation of
Andromeda which can be seen with the naked eye on a
very clear night. 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.

As amazing as it seems there are clusters of galaxies
and even super clusters of clusters of galaxies.
Billions of galaxies can be seen stretching out into the
universe as far as our most powerful telescopes can
see.

Astrophysicists have used the most powerful
computers in the world to run models to demonstrate

how galaxies formedfr om t he oOf i reba
6Bi g Bangb. Many simul at
the computers and run over and over again.

Eventually as new data from observations and refined
mathematical calculations were added to the
programmes one resulting model seemed to dominate
the results. This indicated that the material of the
universe (comprised of Hydrogen, a smaller amount of
Helium and the mysterious
into vast 6fil ament sd.
gravity pulled the matter together depleting huge
areas of space between the filaments of matter.
These areas between the filaments became known as
6Voi dsd.

The 6filamentsd appeared
looking like vast spider webs stretching across the
universe.

B A S ey 4 R e
A computer simulation showing filaments of galaxies
The image above shows how computer simulations
have demonstrated that galaxies could have formed
from material drawn into vast filaments across the
Universe. Every point of light on the image represents
a galaxy and the bright areas show where clusters and
super clusters of galaxies have formed. The dark
areas represent the immense voids where material
has been drawn away into the neighbouring filaments.

To test the results from the computer simulations a
survey of the positions and motions of the nearest
galaxies to us was carried out using a usinga 2.5m
wide-angle optical telescope. The project was begun
in 2000 and was called t h 8load Digital Sky Surveyé .
It surveyed 35% of the sky and looked out as far as 7
billion light years.



There were over 500 million objects recorded by the survey.
The results of the survey looked remarkably similar to the
computer simulations. (Compare the image below to the

computer simulation image on the previous image.)

An image created from the Sloan Digital Sky Survey data

The actual mechanism of galaxy formation is still not fully
understood and was complicated by the Hubble Deep Field
image. This was first produced in December 1995 by
pointing the Hubble Space Telescope towards an area of
sky that appeared to have no galaxies in it. The Hubble
camera shutter was left open for ten days to enable the
faintest possible objects to register on the image.

Hubble Ultra Deep Field
Hubble Space Telescope * Advanced Camera for Surveys

NASA, ESA, S. Beckwith (STScl) and the HUDF Team

The Hubble Deep Field image

STScl-PRC04-07a

When the Hubble Deep Field image was examined it was
found to show thousands of galaxies some of which must
have formed remarkably soon after the Big Bang (as early
as 12 billion years ago).
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Some of these very early galaxies looked very much like
the modern galaxies that we see around us today. This
was not expected or predicted by the accepted theories
of galaxy formation.

The Hubble Deep Field image contained a considerably
larger proportion of disturbed and irregular galaxies than
the local universe we see around today. Galaxy
collisions and mergers were more common in the young
universe as it was much smaller and closer together
than today. (It is believed that giant elliptical galaxies
form when spirals and irregular galaxies collide.)

The wealth of galaxies at different stages of their
evolution seen in the Hubble Deep Field also allowed
astronomers to estimate the variation in the rate of star
formation over the lifetime of the universe. While
estimates of the red shifts of Hubble Deep Field
galaxies are somewhat crude, astronomers believe that
star formation was occurring at its maximum rate 8 to 10
billion years ago and has decreased by a factor of about
10 since then.

The process that is still favoured is that smaller galaxies
formed first in the filament structures then merged to
form larger galaxies. However this may not be true in
al | cases some gal axies n
Studies of these early galaxies are still going on with
new data being collected and analysed all the time.
New telescopes and more accurate data collectors are
being brought on line every year.

As the universe expands, more distant objects recede
from the Earth faster in what is called the Hubble Flow.
The light from these very distant galaxies is significantly
affected by the cosmological red shift. Very few
galaxies with red shifts greater than one were known
before the The Hubble Deep Field images were
produced. The images however, contained many
galaxies with red shifts as high as six, corresponding to
distances of about 12 hillion light-years. Due to red shift
most of the very distant objects are not actually visible in
the Hubble images. They can only be detected in
images taken at longer wavelengths by large modern
ground based telescopes.

In physics, red shift occurs when light or other
electromagnetic radiation from an object is increased in
wavelength or shifted to the red end of the spectrum.

Some red shifts are an example of the Doppler effect.
This is similar to the change in the apparent pitch of
sirens and frequency of the sound waves emitted by
speeding vehicles. A red shift occurs whenever a light
source is moving away from an observer.

Another kind of red shift is cosmological red shift which
is due to the expansion of the Universe. Sufficiently
distant light sources (generally more than a few million
light years away) show a red shift corresponding to the
increase in their distance from Earth. This is due to light
waves being stretched by the expansion of the Universe
and the space through which the light is travelling.

Conversely, a decrease in wavelength is called blue
shift and is generally seen when a light-emitting object
moves toward an observer or when electromagnetic
radiation a gravitational field acts on the light.



ABOUT DIFFERENT TYPES OF GALAXIES

We have seen previously in this article that some galaxies
formed very early after the
Bangbé6. The first gal axies
galaxies we see around us today and they were subtly
different. The theories of galaxy formation that we use at
the moment suggest that galaxies were smaller when they
first formed but larger galaxies may have grown through the
merging of smaller ones into larger ones.

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 (whom the Hubble
Space Telescope is named after) devised a theory about
how gal axi es f or me thgram thatiHabbl®
produced to demonstrate his theory is still used today to
classify galaxies and is shown below.

Irregular

Edwin Hubbl eds

ELLIPTICAL GALAXIES

These are huge balls of stars that do not have spiral arms
and are elliptical (egg shaped). Many of these Elliptical
Galaxies are the largest of all star groups with some having
thousands of billions of stars. Elliptical Galaxies are
classified according to how flattened they are, nearly round
ones are known as EO and sausage shaped ones E7. Most
Elliptical Galaxies are far away and therefore appear very
faint and need a telescope to see them. There are many
indications that the giant elliptical galaxies grew from the
collision of two or more smaller galaxies. There are indeed
some galaxies which can be seen in the process of colliding
and combining.

IRREGULAR GALAXIES

These 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. There are other
small galaxies within our spiral galaxy that have been pulled
in by gravity and are in the process of being absorbed by the
larger galaxy. We can also see the same process occurring
in M31 the Great Spiral Galaxy in Andromeda.

cl assi fi
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SPIRAL GALAXIES

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
centralb al | The c¢class is pr.
6sB6 for Spiral Barred. S
are further divided into three subdivisions a, b and c
depending on how tightly the arms are wound. 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.

BARRED SPIRAL GALAXIES

Some Spiral Galaxies 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 called Barred
Spiral Galaxies. 't was originally
naturally formed as normal spiral galaxies matured.
However this theory is now in question and it has been
suggested that the bar is formed by gravitational forces in
some spiral galaxies. It is now thought that our own
galaxy, the Milky Way is a Barred Spiral Galaxy.

An of

st b6s

arti i mpression

Spiral Galaxies generally have star formation in the spiral
arms and this can be seen as blue and pink colours in the
arms of our galaxy in the image above. Spiral galaxies
rotate as a solid disc and not faster towards the centre
due to the influence of huge amounts of dark matter. The
spiral arms are actually more like shock waves moving
through the disc. As the shock wave passes through the
disc, gas is compressed and stars are formed. The star
formation then adds to the shock wave. The cores of
Spiral Galaxies and the whole of Elliptical Galaxies have
little or no current star formation.

Our Milky Way has more than 200 billion stars and the
Andromeda galaxy may be about twice the size with
about 400 billion stars. All the other members of the local
group are smaller with many of them located like
satellites around the two large spirals.



The good news for the beginner to astronomy is: some of
the brighter galaxies are within the grasp of amateur
telescopes. The bad news is they do need a moderate
sized telescope to see most of them. There are four naked
eye galaxies including our own Milky Way. The others are
M31 the Great Spiral Galaxy in Andromeda and our two
irregular satellite galaxies, the Large and Small Magellanic
Clouds which can only be seen from southern latitudes.

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 and is well place at this time of year. The
easiest way to find M31 is to first locate the Great Square
of Pegasus. Once the square is found the pointer to
Andromeda is the top left star of the square which is named
Sirrah. Strangely Sirrah is officially not part of Pegasus but
isdesignated as Alpha (0) ¢
follow the rather obvious line of stars to the left (east).
Locate the second star in the line which is shown as Mirach
on the chart below. From Mirach follow a slightly fainter
short line of stars to the north (above) Mirach to the second
star. Just to the right of this star is the faint fuzzy patch of
light that is M31 the Great Andromeda Galaxy.

Almach: .’

- A M31

R “/Mirach
ANDROMEDA

Sk preasls
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 be seen 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
more clearly but photographic imaging is required to reveal
its true nature as shown in the image below.

M31 The Great Spiral Galaxy in Andromeda

M31 is positioned almost edge on to our point of view
but even at this angle the spiral arms can be seen in
photographic images. Our Milky Way galaxy is
estimated to be around 100,000 light years in diameter
but M31 is larger at about 170,000 light years across.
M31 is so far away that its light takes in excess of 2¥4
million years to reach us. This makes it the most distant
object that can be seen with the naked eye. It is also
speeding towards us and will collide with the Milky Way
in about five billion years.

M31 and our galaxy are the largest in our local group
but there are 30 or so other smaller members. One of
these smaller galaxies is the beautiful face-on spiral
M33 known as the Triangulum Galaxy.

M33 in the constellation of Triangulum

We would expect that the curving nature of spiral arms
is caused by the rotation of the disc and governed by
the laws of motion. The simple mechanics of rotation
would dictate that the inner parts of the galaxy should
rotate faster than the outer parts causing the outer parts
to trail behind but this is not the case. Mysteriously the
whole disc rotates almost as if it was a solid body. This
indicates that there is an enormous amount of invisible
mass within the rotating disc. This is now thought to be
an unknown form of mater:i
There appears to be around five times as much invisible
Dark Matter as thereis 6 B a r y o mormal dnatterr(that
we see around us) in the discs of galaxies.

The curving spiral arms are actually caused by a shock
wave of star formation. As gas in the disc collapses
under the influence of gravity, stars form and burst into
life. Star formation sends shock waves through the disc
promoting further star formation and more shock waves.
The shock waves take longer to move around the
greater distance of the outer regions so the shock wave
becomes curved. The blue and red regions in the
image of M33 show where star formation is taking place.

There are other galaxies that can be seen using a
modestly sized telescope of 100 to 150mm. The best
are: M65, M66, M95 and M96 in the constellation of
Leo. These are not as big and bright as M31 but well
worth searching out. Another face-on galaxy is M51
located in Canis Venatica but easier to find following the
handle of Ursa Major. This is a face-on galaxy that has
been in collision with another smaller galaxy. Over the
next few hundred million years the two galaxies will
probably loop around each other and merge. M51 does
need a larger telescope and a dark sky to see it.
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The chart above shows the night sky looking south at
about 21:00 on 15" November. West is to the right and
east to the left. The curved line across the sky at the
bottom 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
6Zodi acod. This month t hoa
the ecliptic are: (from west to east) Capricornus,
Aquarius, Pisces, Aries and Taurus and Gemini (just off
the chart to the east).

The Summer Triangle can still be seen in the West but
will be at its best soon after the Sun sets when it will be
in the south. This, the best known feature of the
summer sky, is now moving towards the western
horizon. The corners of the imaginary triangle are
positioned on the three obvious bright stars: Deneb in
the constellation of Cygnus, Vega in Lyra, and Altair in
Aquila. Deneb and Altair can be seen in the upper right
corner of the chart above. By midnight the Summer
Triangle will be disappearing over the western horizon.

The Milky Way (our Galaxy) flows through the Summer
Triangle and passes through Aquila and Cygnus. Above
Aquila is the lovely little constellation of Sagitta (the
Arrow) and to the east is Delphinus (the Dolphin)
appearing to be leaping out of the water.

Mars will still just be visible before it sets in the south
west at 19:15 but it will be very difficult to see in twilight
and murky, turbulent air close to the horizon.
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The southern sky is now dominated by the conjoined

constellations of Pegasus and Andromeda. Pegasus is
larger than may be expected which sometimes makes it a
little difficult to initially identify. However once it has been
identified it is easy to find again in a clear dark sky. Itis
defined by the 6Gr eatAlpsmniza
Scheat, Markab and Algenib at its corners.

The constellation of Andromeda is joined to the upper left
star of the Square of Pegasus called Alpheratz. From
Alpheratz there are two fairly distinct lines of stars
diverging away to the north east (upper left). Each of the
lines is marked by four stars although the lower line is
more distinct than the upper line.

Taurus (the Bull) is making its entry into the night sky in
the east in the early evening. Taurus can be seen at the
east (left) of the chart above sitting astride the ecliptic.
The first interesting object to appear over the eastern
horizon in Taurus is the beautiful Open Custer Messier 45
(M45) also known as the Pleiades or (the Seven Sisters).

The beautiful winter constellation of Orion (the Hunter) is
also appearing over the eastern horizon in the early
evening. It can be seen just starting to appear over the
horizon in the lower left (east) in the chart above. Orion
will be at its very best around Christmas time as it
dominates the southern sky.

To the east (left) of Andromeda and to the north of
(above) Taurus is the constellation of Perseus, appearing
as a line of stars ICasaighéian g



THE CONSTELLATIONS THIS MONTH
PEGASUS ANDROMEDA

To find the constellation of Andromeda start at the

: ; . upper left star of the Square of Pegasus called
ol <134 o L . _ IBSe Alpheratz. To the east (left) of Alpheratz there are two
' : fairly distinct lines of stars converging on Alpheratz,
these two lines of stars are the main star formation of
Andromeda.

~=Almach ,

~=Mirach

. “»«Alpheratz
~Hamal

Pegasus and Andromeda

The constellations of Pegasus and Andromeda share
and are joined at the star Alpheratz. Alpheratz is
actually designated as belonging to Andromeda but
looks to be more a part of Pegasus as it is required to
compl ete the familiar 60Gr e ™™ ‘ » ; '

larger than may be expected which sometimes makes it The constellation of Andromeda
a little difficult to initially identify. However once it has The shape of Andromeda does not resemble in any
been identified it is easy to find again in a clear dark sky. way the princess that it is supposed to represent.
However the constellation does contain one of the most
important and beautiful objects in our sky. This is the
Great (naked eye) Spiral Galaxy Messier 31 (M31)
which is easily seen using binoculars. To find M31 see
the special article on Page 5.
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»Alpheratz P Scheatv ) ]

At the end of the lower line of stars that constitute the
constellation of Andromeda is the star Almach or
(Almaach). This is a very interesting and beautiful star
to see through a telescope. It is a beautiful example of
a pair of stars that are not physically related. They are
at different distances but just appear to be in the same
:Markab : 01 i ne foof Eath. grhetagparently brighter golden
‘ coloured star is actually located much nearer to us than
the apparently fainter blue star. The blue star is in fact a
Blue Giant a very hot and powerful star that is many
thousands of times brighter than the golden star.

" Pegasus

The constellation of Pegasus

Pegasus is named after the mythical winged horse and
with Andromeda included to provide the wings and a lot
of imagination the stars could be said to resemble the
flying horse. The square generally is used to represent
the body of the horse and the three lines to the west
(right) or the stars Scheat and Markab do look a little like
the horseds | egs.

The square can be used to judge the seeing condition of
the night sky. On the chart above about ten stars can be
seen inside the square. If this was true in the sky then it
would be a very good night for observing the fainter deep
sky objects like the globular cluster M15 just off the end of
the lower leg of Pegasus. If three to five stars can be
seen then conditions will still be good. If fewer or none
can be seen then stick to looking at the Moon or planets. Almacht he 61l ine of sighto d
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TAURUS

Taurus (The Bull) is quite prominent rising over the
eastern horizon soon after it is dark. Taurus is located to
the north of the very prominent constellation of Orion. It
sits on the Ecliptic so it is one of the constellations of the
Zodiac.

There are actually two i mp r e s ket eyeddpen
Clusters in Taurus these are the Pleiades and the Hyades.
The Pleiades open cluster is much younger than the
Hyades and consequently the stars are still close together.
The Pleiades is a Messier object and is the 45" entry in
Char | es sNemneus cawlogue. It therefore has the

designation M45 but is often called the Seven Sisters. This
is because the seven brightest stars can be seen as a
group of stars with the naked eye.

The Seven Sisters are about 400 light years away from us
and are estimated to be less than 100 million years old.
The cluster contains about 1000 stars with many being
veryhoté B 6 Blue ptars. The Pleiades looks best when

viewed through binoculars it is too big to fit into the field of

"""———-».“Aldgbara% view of most telescopes.

The constellation of Taurus

Taurus is easy to find because of its brightest star
Aldebaran that is located right in the centre of the
constellation. Aldebaran is sometimes referred to as the §
O0Eye of the Bull 6 because i

The redness is due to Al det}

Messier 45 The Pleiades (Seven Sisters) open cluster

There are the remainsofast ar i n Taurus
7500 years ago in a very violent way. It was a much larger
star than our Sun that expl

@iedd The explosion was seen and recorded by Chinese
astronomers in the year 1054 after the light had travelled
for 6500 years to reach Earth. It was so bright it could be
seen in daylight for a few weeks. It can still be seen as a
faint fuzzy patch of light known as M1 the Crab Nebula.

The Pleiades and the Hyades Open Clusters

Aldebaran is a star similar to our Sun but much more
advanced. It is reaching the end of it life and has
developed into a Red Giant. As its Hydrogen fuel ran out
the star expanded to about 30 times the diameter of our
Sun. It will eventually completely run out of fuel and
collapse to form a white dwarf. The outer layers will drift
off into space to form a beautiful ring shaped Planetary
Nebula and the star will collapse to be come a
Dwar f 6 s theasize of Badhu t

M1 the Crab Nebula in Taurus

Aldebaran is located in the middle of a very large but The Crab Nebula can be seen using a 100mm telescope
di spersed 6open cluster 6 ofonagoodclearnightin a dark sky location. It will look
is close to us so appears as a phys|ca||y |a|’ge Object in 0bVi0USly |.00k better When USing a Iarger teleSCOpe butitis
the sky but is quite old so its stars have drifted apart. best seen in photographic images. See the chart above.
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PERSEUS

The constellation of Perseus

Algol is known by the identification b (b Retsai put is
also known as the d@emon Star6 . It is the second
brightest star in the constellation Perseus. It is one of the
best known eclipsing binaries and the first such star to be
discovered. Algol is actually a three-star system (Beta
Persei A, B, and C) in which the large and bright primary
Beta Persei A is regularly eclipsed by the smaller Beta
Persei B. Algol's magnitude is usually near-constant at
2.1 but regularly dips to magnitude 3.4 every 2 days 20
hours and 49 minutes during the roughly 10 hour long
partial eclipse. There is also a secondary eclipse (the
6second jnwhen the brighter star occults the
fainter secondary. This secondary eclipse can only be
detected photo-electrically. Algol gives its name to its
class of eclipsing variable stars known as Algol variables.

There is a very famous pair of Open Clusters in Perseus
known (very originally) as the Double Cluster. They are
located about % of the way towards the 6 W6 o f
from the upper (north) end of the main line of stars that
defines Perseus. The formal identifications of the star
clusters are NGC 869 and NGC 884 but they are shown
as Chi Persei and h Persei on the chart above. The pair
isnakedeyeobj ect appearing as
However it is best seen using binoculars or a small
(short) telescope fitted with a low powered eyepiece.

The Double Cluster in Perseus

Ca

CASSIOPIEA

The constellation of Cassiopeia
To the North of Perseus is
the constellation of Cassiopeia. The O6WO6 i s ve
as it is directly overhead in the early evening. At this time it
is said to be at the 06Zeni
overhead). There are two Messier objects in Cassiopeia
M52 and M103, both are Open Clusters. M52 is the
easiest to see in a small telescope. It has a lovely red star
in the centre. M103 requires a larger telescope to see it.

Messier 52

Just over the border in Perseus is the lovely little bipolar
planetary nebula. It is small and faint and needs a larger
telescope. It has two beautiful lobes as can be seen below.

M76 the Little Dumbbell Planetary Nebula in Perseus



