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THE CONSTELLATION OF ORION
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Orion is the most beautiful and one of the most interesting of all
the constellations. During January, February and March it
dominates the southern sky. Orion is named after a hunter in
Greek mythology. In the chart above his skirt like tunic is tied
with a belt formed by three stars. A sword hangs from his belt,
his club is held above his head and a shield in his other hand
fending off Taurus the bull. Most of Orion’s stars are actually
grouped together. They are largely comprised of young stars
formed from clouds of gas and dust distributed over the area
around Orion. This area is like a stellar nursery about 1,300
light years from us. Some stars in Orion are very interesting.

BETELGEUSE is not a true member of the Orion group, being
470 light years away and just in the line of sight. Betelgeuse is
a Red Giant star about 900 times the diameter of our sun and
appears distinctly orange, even to the naked eye. It is so large
that the orbits of all our planets out to and possibly beyond
Mars would fit inside it. Betelgeuse is a star coming to the end
ofits life. It has become bloated and unstable so that it wobbles
and pulsates like a water filled balloon. Having used up most
of its Hydrogen fuel it will struggle to continue its existence.

RIGEL is another giant star but is a very different giant to
Betelgeuse. It is a young B type star 50 times more massive
than our Sun. With a surface temperature of about 9,000°C and
an absolute magnitude of -8.2 it is 60,000 times brighter than
our Sun. It is a giant blue / white star which because of its huge
mass and strong gravity is ‘burning’ very fiercely so that it has
become hyperactive. It will be short lived and burn itself out
very quickly. It will probably develop into a red giant like
Betelgeuse and end its life by destroying itself in a massive
Supernova explosion. Rigel is in fact the largest of a group of
five stars, all orbiting each other. The stars in the Rigel system
are true members of Orion and are 1,300 light years away.

In the line of stars forming Orion’s sword (hanging below his belt),
a hazy patch can be seen with binoculars or even with just the naked
eye on a clear night. This hazy patch is a gigantic cloud of
Hydrogen gas mixed with dust (a Nebula) from which new stars are
being formed. Through a pair of binoculars the nebula looks like a
small fuzzy patch in the line of stars. Seen through a telescope the
cloud like structure can been made out. Swirls of gas and dust can
be seen, some are lit up but some are dark and silhouetted against
the illuminated clouds behind. The cloud is actually lit by the
young stars forming in it. Most of the energy illuminating this
nebula comes from a group of 4 stars known as the Trapezium.
These stars have formed out of the gas and dust in the nebula, they
are young hot and very active.

M42 The Great Orion Nebula

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

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

The Trapezium shown at high magnification
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THE WINTER NIGHT SKY
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Despite the cold of mid-winter nights this is the best time of the
year for the amateur astronomer. Cold frosty nights are often
the clearest, the sky is at its darkest and the air can be very still.
There are also many interesting things to see especially if a
telescope is available to use. There are however a number of
things to consider before venturing out to observe on a cold
winter night.

The first thing of course is to dress in warm clothes. Wear as
many layers of warm clothing as possible without restricting
movement too much. Wear at least two layers on the legs and
warm socks and shoes or boots are essential. A hat is also
essential however avoid wearing a hat with a peak as this may
hinder looking through the eyepiece of a telescope. Gloves
should be worn but it may be necessary to cut off the finger tips
to better enable the handling of equipment. It is possible to buy
special gloves with the tops of the fingers removed but with a
hood that can be slipped over the finger tips.

So much for comfort but there are also considerations for the
equipment to be used. The main problems are dew or frost
forming on the optical surfaces. Newtonian type telescopes are
not usually affected as much as refracting telescopes and
Schmidt — Cassegrain types. Lenses are affected badly by dew
and frost so measures do need to be taken. The formation of
dew can be delayed by fitting a Dew Shield over the end of the
telescope tube. This does help but on a cold damp night dew or
frost will eventually form on the glass. A hair drier can be used
to defrost the glass but caution is needed not to heat the glass
too quickly or it may be damaged. Dew heaters can be fitted to
the telescope but these are quite expensive. These provide just
enough warmth to the lens to prevent dew forming.
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It is a good idea to keep eyepieces in a pocket when not being used.
This keeps them warm so when they are used there is less chance
that they will mist up through your breath or even from the moisture
from your warm eye. Keep all the equipment that you may use
close to hand and avoid having to go indoors to get something you
may have forgotten. As always avoid lights shining directly on to
the viewing area as this will reduce the range of objects that your
eyes will be able to see.

Before going outside, have a look at a star chart or use a computer
planetarium application to find interesting objects to observe. Make
a few notes of what each object is and where it is located. It might
even be useful to make a simplified sketch to show how to find the
object. This can be done by first finding a familiar feature or bright
object. From this first object, a path of other objects can be used to
find the way to the object to be observed. This is called ‘star
hopping’.

Remember to set up a telescope 15 to 20 minutes before it is
intended to start observing. This will allow the instrument to cool
down and stabilise. While cooling down air currents are produced
in the tube that can reduce the clarity of the image.

Set up any other equipment that is to be used while your eyes are
getting used to the dark (dark adaptation). If a light is used it
should not be bright and if possible it should be a red light. When
all is set up use a few minutes before starting any serious observing
to have a look around the sky. Try to pick out familiar
constellations and use them to ‘star hop’ to some of the objects that
you will be searching out. A good place to start is the very obvious
features of the constellation of Orion which is featured on page 1.
Then search out the following constellations and the interesting
objects in them.
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To the north west (above — right) of Orion the constellation of
Taurus — The Bull. Taurus is one of the constellations of the
Zodiac. This means it sits on the Ecliptic (the imaginary line
along which the Sun, Moon and planets appear to move across
the sky). Taurus takes the shape of an elongated ‘X’ with the
Hyades [wide] open star cluster at its centre. Sitting in the
Hyades is the beautiful orange coloured star Aldeberan, known
as the ‘Eye of the Bull’.

Taurus is named after the bull that the Greek god Zeus turned
himself into to carry off Princess Europa. Taurus has some
bright stars one is Aldebaran that is positioned in the centre of
the constellation. The greatest glory of Taurus is in its two
‘naked eye’ open clusters of stars named Hyades and Pleiades.

THE HYADES is a beautiful true cluster of associated stars.
There are about 15 bright stars but there are a total of about 130
in the whole cluster. In the same line of sight as the Hyades is
the bright red star Aldebaran which is actually located at only
half the distance to the Hayades. This is a red giant about 36
times the diameter of our sun but only half the surface
temperature and is about 64 light years away. Eventually this
giant star will lose its outer layers and become a planetary
nebula. Its core will collapse and become a white dwarf.

The Open Star Clusters Hyades and Pleiades in Taurus
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ON OF TAURUS

The Hyades is an old open cluster whose stars have drifted so
far apart (over millions of years) that it is difficult to tell
which belong to it and which stars are in the background.

THE PLEIADES [Messier 45 (M45)] is the brightest and one
of the most beautiful star clusters in our night sky and can be
seen quite clearly with the naked eye. Some people can see up
to seven stars in the cluster which has led to them being called
the Seven Sisters. A pair of binoculars is needed to see this
cluster in its full glory. Dozens of dazzling white stars like
jewels in a box can be seen.

Unlike the Hyades it is a young cluster perhaps only 5 million
years old. It began as a gas cloud similar to M42 in Orion.
Stars formed in the cloud and much like we see happening
now with the Trapezium in M42 the stars in M45 blew the
remaining gas away to reveal the forming cluster.

The whole group occupies an area of sky about the size of the
full moon as seen from Earth. It has about 300 stars in total
and is about 500 light years away. When photographed the
stars appear to be surrounded by wispy clouds of gas. It is
thought that these stars are either passing through a cloud of
gas in space or it is the remnant of the cloud of gas (nebula)
from which the stars formed.

... % «

The Seven Sisters (The Pleiades)
M1 The CRAB NEBULA - In the constellation of Taurus
near one of the main stars, zeta Tauri, (the one at the lower
left) is the nebulous Messier object M1 called the Crab
Nebula. This is the remnant of the destruction of a large star
(like Rigel in Orion) in a Supernova explosion. Through a
small to moderate telescope the object is not an impressive
sight but with a large telescope and using photography or a
CCD camera, fine filaments of gas and dust can be seen. In a
small telescope (6") a faint hazy patch can be seen.

M1 The Crab Nebula in Taurus



THE CONSTELLATION OF GEMINI
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Gemini is easy to find because of its two brightest stars which
are close together and similar in appearance. The two brightest
stars are called Pollux (B) and Castor (o) and are known as the
Gemini Twins. The twins originated in a Greek myth which told
that they had one mother but two fathers. Castor was the mortal
son of King Tyndareus but Pollux was the immortal son of the
God Zeus who had disguised himself as Cygnus the swan.

Gemini is located on the ecliptic and therefore is one of the
constellations of the Zodiac. This means it sits on the imaginary
line along which the Sun, Moon and the planets appear to travel
across the sky. It is flanked on the ecliptic by Taurus to the west
(right) and Cancer to the east (left). To the south west is Orion
and to the north is Auriga with its very bright white star Capella
which is almost directly overhead at this time of the year.

The recognised shape of Gemini is in the form of a rough
rectangle with Pollux and Castor at the eastern short side. A line
of stars runs south west from Castor to the star Tejat Posterior
and Propus Tejat Prior. The line from Pollux takes a diversion
south through kappa (k) then south west through Wasat and on
to Alhena and a right angle turn to Alzirr.

Although Castor has been given the Greek letter designation o,
which is normally given to the brightest star in a constellation, it
is not actually the brightest. Pollux is in fact brighter at
magnitude +1.59 compared to the +1.9 of Castor. However
Castor is a double star with a fainter companion that has a
magnitude of +2.9 and separated by 3 arc-seconds. The two
stars, known as Castor A and Castor B, orbit their common
centre of gravity every 467 years. The pair can be separated in a
75mm aperture telescope on a good clear night.

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

Pollux is actually quite different to its twin. It is a ‘K’ class
orange star whereas the Castor pair are ‘A’ class white stars.
Pollux has a surface temperature of 4500°K. The two stars of
Castor ‘C’ are a pair of small and cool Red Dwarfs.

There is one Messier object in Gemini which is one of the
most beautiful open clusters. M35 is quite bright and can be
seen using binoculars on a clear night but a small telescope
is required to resolve the individual stars. When a medium
size telescope is used a beautiful string of stars running
through the centre of the cluster can be seen.

The Open Star Cluster M35 in Gemini

Just to the south east of the star Wasat (3) is a very beautiful
Planetary Nebula known as NGC 2392, the Eskimo Nebula.
This nebula is visible in a 100 — 150mm telescope on a clear
dark night and appears as a small but distinct disc. In a
larger telescope it appears as a slightly bluish disc with a
hint of a halo around it. Using a powerful telescope and a
CCD Camera the ‘parka hood’ of the Eskimo can be seen in
detail as shown in the image below:

NGC 2392, The Eskimo Nebula, imaged by Hubble

A planetary Nebula has nothing to do with planets. They
were referred to as Planetary Nebulae (the plural of Nebula)
because they resembled a planet when seen through
telescopes of early astronomers. They are in fact the
remains of a star like our Sun that has used up all its fuel.

The star grew so large that it became as big as the orbit of
Earth or even larger. Any planets orbiting the star would
have been consumed into the growing star. Towards the end
of this process the star began to lose its gravitational grip on
the outer layers which drifted off to form a vast bubble like
halo around the star. This halo is different for each dying
star and often forms a beautiful ring shape like NGC 2392.
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CANIS MAJOR (THE GREAT DOG)

The constellation of Canis Major is one of Orion’s hunting dogs
(the large dog), the small dog is Canis Minor. To find Canis
Major follow the line of stars in Orion’s belt down to the east
(left) and about six belt lengths away you will come to a very
bright star that appears to be flashing different colours. The star
itself is not twinkling, it is the turbulent atmosphere close to the
horizon that is shimmering and causing Sirius to twinkle.

SIRIUS is the closest star that we can see from Britain at only 9
light years away and is the brightest. It is a large hot white star
but with a white dwarf companion known as Sirius ‘B’. This
White Dwarf is the remains of a star larger than our Sun that has
already passed through its aging process of becoming a red giant
and then collapsed into a very dense hot dead star.

Sirius ‘A’ with Sirius ‘B’ (small dot lower left)

After passing through the red giant phase Sirius ‘B’ lost much of
its mass when its outer layers were gently blown off. This type
of object is called a Planetary Nebula. With so much mass lost
and because huge amounts of Helium had accumulated at the
centre of the dying star, the nuclear reactions that had powered
the star stopped. The star could not then resist the forces of its
own gravity and it collapsed. Although only the size of Earth,
Sirius ‘B’ weighs as much as our Sun. It is now a very hot
object but is not producing any energy of its own. Eventually in
a few million years it will cool down and stop shining. The
White Dwarf was not detected directly because it is very small.
Its mass causes Sirius ‘A’ to wobble as it moves through space
and this is what originally gave its presence away.
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Lodged in between Gemini to the west and Leo to the east is
the rather faint zodiacal constellation of Cancer (The Crab).
There are no bright stars in Cancer but there are two
interesting Messier objects, M44 and M67. M44 is a large,
bright open cluster that is second only to M45 the Pleiades
(The Seven Sisters) in Taurus. M44 is known as Praesepe or
‘The Beehive’. The Beehive is best seen using binoculars as
it is too big, (about twice the size of the full Moon) for all
but the smallest telescopes. The brightest half dozen or so
stars in M44 form the shape of a pyramid or as its name
suggests, the shape of an old fashioned straw beehive. In the
picture below the Beehive is shown lying on its side. The
fainter stars surrounding the Beehive does add to the effect,
looking rather like a swarm of bees buzzing around the hive.
There are about a hundred stars in the cluster that is around
700 million years old and is about 525 light years from us.

M44 The Beehive Cluster

M67 is rather less impressive than M44 because it appears
much smaller at about the same size as the full Moon. It is
composed of about 100 stars that are too faint and close
together to be resolved using binoculars however the cluster
can be seen using a small telescope. This cluster is much
older than M44 at around 10 billion years and is 2500 light
years away. The star known as iota 1 (shown at the top of
the vertical line on the chart above) is a beautiful double
star. When observed in a telescope, one star is golden
coloured the other is blue/green.



SETTING UP A TELESCOPE FOR THE FIRST OBSERVING SESSION

The telescope assembled in the article in last month’s magazine.

In this article the guidance is of a general nature as each Do not at this stage align the mounting too accurately because the
telescope has differences in design depending on the supplier height and level may need to be adjusted.

and the components used. Illustrations are from the
Skywatcher 120mm f1000 refractor assembled in the article
last month. The Skywatcher 120mm is fitted to an EQ5
Equatorial Mounting on a Field Tripod.

It is first necessary to correctly align and level the telescope
mounting or it will not track objects correctly as they appear to
move across the sky due to the rotation of Earth. First a few
words about alignment. In the northern hemisphere the best
direction to align the telescope is so it has its best view to the
south. The reason for this is to do with the tilt of Earth’s axis
of rotation. Earth is tilted approximately 23.5° to the plane of
the solar system and we are located towards the north.

If an imaginary line is projected from the north pole of Earth it
will point approximately to the star Polaris in the constellation . .
of Ursa Minor (the Little Bear). Because we are located 51° Figure 1 A compass positioned on the mounting head
north, Polaris is positioned about 38.6° north of our zenith (the  Extend and lock the tripod legs to the required height. Use a
point directly overhead). Polaris is almost on the axis of Earth  bubble gauge to level the tripod.

therefore it appears to remain stationary with the whole sky
rotating around it every 24 hours. If we mount our telescope
facing south we can see 128.6° (90° + 38.6°) of declination
(elevation) of sky rotate through our line of sight (from the
south horizon up to Polaris). If the telescope was aligned to
face north only 51.4° (90° - 38.6°) would pass the line of sight.

The first thing to do when setting up the telescope is to
establish where south is. A simple compass is good enough if
visual observing is the aim. However if long exposure
photography is planned then more accurate alignment will be
required. If the mounting has not been fitted to the tripod
stand then the compass can be positioned on the mounting
head and the ‘north’ mark on the stand aligned with the
compass needle. The compass may otherwise be positioned \ ol
close to the mounting which can be aligned to the needle. Figure 2 A bubble gauge used to level the tripod

6



If the telescope is already fitted to the tripod the bubble gauge can
be placed or held on a horizontal part of the mounting. Some
mountings have an integral bubble gauge that makes levelling
much easier. When levelled re-check the alignment to north with
the compass and adjust the position of the stand if necessary.

If the telescope and mounting are not fitted then complete the
assembly as described in the article last month. When assembly
is complete we can move to the next stage of setting up.

The next operation is to raise the RA axis of the mounting so that
it is aligned on Polaris (the North Star). Polaris is very close to
the Celestial North Pole. This is the point in the sky where the
axis of Earth appears to point in the northern sky. See the
diagram below.

Celestial
North Pole

Celestial
Equator

The Sun

The Celestial Pole

Our planet is tilted at approximately 23.5° to the plane of the solar
system. To use our Equatorial Mounting to good effect we must
tilt the Right Ascension axis of the mounting so that it points in
the same direction as the axis of Earth (towards Polaris). The
mounting has a tilting mechanism built in to make it easy for us.

S
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The mounting has a RA position dial and screws to enable the RA
to be set to the correct angle. The picture above shows the RA
elevation dial and the two adjusting screws.

The dial is graduated so that the latitude of the observer’s location
can be set in to give the correct RA setting angle. The latitude of
the observing position can be found on a UK Ordinance Survey
map or using Google Map on a computer. The latitude of
Newbury in the UK is approximately 51.4 degrees north. To set
the mounting to this angle loosen the locking device (this may be
a clamp or a ‘lock-nut’ on the adjusting screws). Screw the
adjusting screws in or out to raise or lower the RA until 51.4° is
aligned with the pointer then lock RA adjuster.

4 =

This setting will be good enough for initial set up but more
accurate adjustment can be carried out when we are ready to start
observing. Return the telescope to face south.

The next step is to align the finder with the main telescope. Most
entry level telescopes are supplied with a Red Dot finder or
perhaps a 30 x 8 telescopic finder. The more expensive models
have a 50 x 8 telescope.

The finder is fitted into a location ‘DoveTail” which is normally
part of the focuser unit. Fit the finder as shown below.
| S—

The Finder mounted to the main telescope

Fit a low power eyepiece (25mm) into the focuser unit. Locate a
bright star or planet and aim the telescope at this object. Look
along the telescope tube, release the clutches and roughly align
the telescope on the object. Gently move the telescope around
while looking through the eyepiece until the object appears. Lock
the telescope clutches. Use the slow motion drives to centralise
the object in the eyepiece. Look through the finder and use the
adjusting screws to centralise the object. Re-centralise the object
in the main telescope and centralise in the finder again. When
alignment is complete the finder is ready to use.



Move the telescope away from the object then use the finder to
find the object and make sure it is also in the eyepiece.

Now to continue the theme of polar alignment we will think
about more accurate alignment. To do this we must have a clear
view towards Polaris (the Pole Star) because we will be aligning
on Polaris. If the telescope needs to be moved to a different
position it must be re-levelled and aligned on north.

The heavier EQ mountings (EQ3, EQ5 and EQ6) have a hollow
shaft on the RA axis. This means it can be used to align on
Polaris by simply looking up through the shaft. The EQ1 and
EQ2 may not have a hollow shaft so very accurate alignment is
more difficult.

First rotate the RA and Dec until the telescope main tube is
pointing north and lock the RA. Lower the tube until it is level
with the ground. Position a bubble level gauge on top of the
tube (it can be secured using elastic bands, Velcro or adhesive
tape). Adjust the telescope tube until it is horizontal as shown
by the bubble being central in the gauge and lock the Dec.

The Dec axis has a graduated barrel to indicate its elevation.
This barrel can normally be rotated so rotate it until ‘0’ is
aligned on the arrow mark. Release the Dec clutch and raise the
tube until 51.5° is aligned on the arrow mark as accurately as
possible and lock the clutch.

_

The Declination Indicator Barrel

Look through the finder and Polaris should be visible. If Polaris
is not central then bring it to the centre using the RA angle
adjuster on the mounting to move up or down. To move Polaris
right or left slacken the Clamp Nut that secures the mount to the
Tripod. Use the fine adjustment knobs to rotate the mounting
right or left. The EQ1 Mount will need to be gently rotated by
hand as it has no fine adjustment. When Polaris is centralised in
the finder look through the main telescope and centralise Polaris
in the eyepiece using the RA and Dec adjusters. Re-tighten the
clamps and return the telescope to the south facing position.

On an EQ5 look up through the RA shaft to check that Polaris is
in the centre. (The Dec must be raised to align the hole in the
Dec axis shaft to allow sighting on Polaris.) The mounting
should now be aligned accurately enough for optical use, for
short exposure photography and webcam imaging.

To check the alignment select any object in the middle of the
southern sky. Release the RA and Dec clutches and locate and
centralise the object in the finder. Lock the clutches and use the
fine adjustment drive knobs to centralise the object in the finder.
Look through the eyepiece of the main telescope and centralise
the object using the fine adjustment drive knobs. Remove the
low power eyepiece and fit a higher power eyepiece, perhaps
10mm. Allow the object to drift through the field of view.

When it reaches the edge of the field of view use the RA fine
adjustment drive knob to move the object to the opposite edge of
the field of view and allow it to drift across again. Do this a
number of times (for about 5 minutes). The object should not
have moved up or down by any significant amount.

The telescope should now be ready to use. There are other
methods of alignment that can be used to obtain even finer
accuracy in aligning the RA for long exposure imaging. These
processes are more complicated and are not required for visual
observations but will be covered in later articles.

Once the RA Polar Alignment has been satisfactorily set, it does
not need to be adjusted again for future observing sessions. It
will only be necessary to level the tripod mounting and align it to
north.

Now for some extra words of advice before starting to observe:

If it is intended to use the same position to observe regularly it is
worth making marks where the tripod legs are. By positioning
the tripod on the same spots each time the process of setting the
telescope level and aligned on north can be avoided.

If possible the telescope should be set up on a paved area as this
prevents the tripod legs sinking into soft ground and avoids
slipping in the dark. It would also be preferable to have the
telescope overlooking a grassed area because there will be less
heat turbulence from the grass. The edge of a patio or on a path
would be a good position.

Brick walls and buildings close to the observing position can
retain heat from sunshine during the day and cause heat
convection currents in the cold night air. Moving air currents
can cause shimmering and degradation of the image.

Avoid lights that shine directly on to the observing position
especially from the south. If there are unavoidable lights then set
up a screen using canes and sheets or towels to stop the light
shining directly into the observer’s eyes.

Set up at least 30 minutes before the intended observing start
time. This gives the telescope time to cool down to the ambient
temperature and produce good images.

Keep the dust cover on the telescope until it is time to start
observing. It will help to avoid dew forming on the lens of a
refracting, Schmidt-Cassegrain or Maksutov telescope.

Make sure all the equipment that might be needed is to hand
before starting. This is to avoid going indoors and spoiling the
night vision. It takes about 20 minutes for our eyes to fully adapt
to the dark but less than a second to lose it.

If possible use a chair at the telescope it is more comfortable and
steady. It is more difficult to stand still to look through the
eyepiece than it is to sit still especially for prolonged periods.

If a star chart is to be used only use a fairly dim red light or else
the long sought after full dark adaptation could be lost.

It is useful to make an observing plan before starting to observe.
Notes of what is intended to be observed can be in the form of
written notes or as a chart with notes. This avoids trying to think
about what to look at next. Of course this need not prevent slow
sweeps across the sky just to marvel at the stars as they pass
through the field of view. It is well worth getting a planetarium
application for your computer to check out what is available to
look at from night to night.

Last and as important as all the above, do dress to keep warm
even on a mild night. The cold can soon begin to spoil the
evening if it is not kept out from the start.



THE SOLAR SYSTEM THIS MONTH

MERCURY rises at 06:49 on 1% January, 07:20 on 15" and 07:40
on 30" it will be visible low in the south west just before sunset in
the first week of this month. Mercury will be difficult to see and
will need a clear view to the south western horizon.

VENUS rises over the eastern horizon at about 09:56 on 1%
January, 09:40 on 15" and 09:20 on 30™ and will be observable in
the south west at sunset this month. It will be low and will need a
clear view to the south western horizon.

MARS rises at 21:58 on 1% January, 21:26 on 15" and 20:48 on
30™. It is still only 10% arc-seconds in diameter and therefore
appears quite small even in a larger telescope. It is observable
after about 22:30 in the constellation of Leo.

JUPITER rises at 12:00 on 1% January, 11:21 on 15" and 10:43
on 30™. It will be high the south at sunset and will be observable
until about 01:30 in the constellation of Aries. See the table in the
next column that lists of interesting events to watch out for on
Jupiter this month.

SATURN rises at 01:34 on 1% January, 00:57 on 15" and 00:20 on
30™ so it will be observable to the early riser in the east close to
the bright star Spica in the constellation of Virgo.

URANUS rises at 10:26 and will be observable as soon as it is
dark until about 22:30 this month when it sets in the west. It
passed through opposition in September 2011 and is now well past
its best. A telescope will show Uranus looking like a rather fuzzy
blue tinted star in the constellation of Pisces.

NEPTUNE rises at 09:29 and is an early evening object setting in
the west at 19:30 this month. It looks rather like Uranus in a
telescope but smaller and fainter. It is located in the constellation
of Aquarius.

THE MOON

The Moon is now starting to move higher and into clearer air. The
best time to observe the Moon is during periods from ‘New Moon’
through to just after ‘First Quarter’ (half Moon) [up until about 4"
January] and from just before ‘Last Quarter’ [about 13" January]
to the end of the phase.

2011 onday Tuesday Thursday Frida Satuday Sunday

Dec-26

Jan-01

Jan-02

Jan-08

Jan-23

Jan23

Jan-30

Feb-05

Tuesday Wednesda; Thursday

The Phases of the Moon this month

Saturday

SIGNIFICANT EVENTS ON JUPITER

The moons of Jupiter often pass in front of the planet in what is
called a ‘Transit’. The moon will be difficult to see against the
bright surface of Jupiter but it is easy to watch the approach and
disappearance of the moon and its reappearance on the opposite
side of the planet. [tran]

Many transits are accompanied by the shadow of the moons
passing across the planet in an eclipse. The shadow is quite easy
to see when using a telescope. [shad]

Moons also pass behind the planet in what is known as an
‘Occultation’. The disappearance and reappearance are good fun
to watch and check their time with those predicted. [occ]

The times show below are purposely approximate for those who
would like to check the times accurately themselves.

Some events may start before sunset and others may end after
Jupiter has set then only the ‘end’ or ‘start’ times appear.

Moons: lo, Europa [Eur], Ganymede [Gan] and Callisto [Cal]

4™ 18:00 Eur Gan Cal group to west of Jupiter

5" 20:40  Euroccstart 24:22 o occ start
01:15 Eur occ end

6"  19:25  lotranstart  22:55 o shad start
11:45 lo tran end 01:00 loshadend

™ 1727 Eur tran start 18:40 lo occ start
19:50 Eurtranstart 20:00 Eur shad start
22:20 Eur Shad end

8" 17:25 loshad start  18:15 lotran end
19:25 lo shad end

14™  18:40 Gan occ start  20:00  Eur tran start
20:45 lo occ start 21:05 Ganoccend
22:25 Eur Tranend 22:40 Eur shad start
22:55 lo occ end 01:00 Eur shad end

15" 18:00 lo tran start 19:20 lo shad start
20:05 lo tran end 21:25 loshad end

21" 22:30 Eur tran start 22:38 lo occ start
22:42 Ganocc start  00:50 looccend
01:00 Eurtranend 01:05 Gan occ end
01:15 Eur shad start 01:20  Jupiter set

22" 20:00 lo tran start 21:15 lo shad start
22:00 lo tran end 23:20 lo shad end

23 19:20 lo occ end 19:40 Eur occ end

26" 18:24 Gan shad start 20:15  Gan shad end

29" 21:55 lo tran start 23:10 lo shad start
24:00 lo tran end

30" 19:00 lo occ start 19:45 Eur occ start
21:15 lo occ end 22:20 Euroccend

31" 18:30 lotranend 19:45  lo shad end

Observers may also wish to note times when the famous Great
Red Spot is visible. Other features may come and go such as
smaller white spots or smaller red ones. Currently there are
some dark spots known as barges. There is always something
interesting going on around Jupiter so have a look.



INTERESTING EVENTS THIS MONTH

JUPITER CLOSE TO THE MOON

The will be an interesting and potentially good photographic close
approach of the Moon and Jupiter on 2" January. Although this
has no astronomical significance it is still worth having a look or
even trying to catch it with a camera.

Jupiter and the Moon on 2™ January
PHOBOS-GRUNT TO CRASH ON EARTH

Russia's 14 tonne marooned Mars probe Phobos-Grunt, currently
stuck in Earth orbit, is headed for a mid-January plunge into
Earth's atmosphere. More than two dozen large pieces of the huge
spacecraft could survive re-entry and hit the ground. Current re-
entry forecasts have the Phobos-Grunt spacecraft falling on Jan. 14
or 15, plus or minus five days.

There could be about 20 to 30 fragments of leftover hardware with
an overall mass of around 200 kilograms that will reach ground.
Watch the news and check the internet for the latest predictions for
re-entry, it should be spectacular.

Phobos-Grunt was an ambitious project by the Russians to deploy
a small lander to land on the larger of the two moons of Mars. The
lander was to scoop up a small sample of dust from the surface of
Phobos and take it back to the main craft. The sample would then
have been transferred to the main craft and returned to Earth for
analysis.

The loss of Phobos-Grunt has been a great disappointment to
astronomers and scientists all over the world. It could have given
us a great deal of new and important information about the early
formation of our solar system.
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QUADRANTID METEOR SHOWER
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At the very beginning of this month, between 1% and 6™ January,
there will be a meteor shower known as the Quadrantids. The
best time to watch for the meteors will be in the evening of 3"
and the morning of 4™ January when the shower should be at its
peak. There is expected to be a short sharp peak of activity in
the early hours of the 4™ January just before dawn but some
meteors should be visible all night. The waxing gibbous moon
will set around 3 a.m. local time, leaving about two hours of
excellent meteor observing before dawn.

The origin of the Quadrantid meteor shower was unknown until
Dec. 2003. Peter Jenniskens of the NASA Ames Research
Centre found evidence that Quadrantid meteoroids come from
2003 EH1, an asteroid that is probably a piece of a comet that
broke apart some 500 years ago. Earth intersects the orbit of
2003 EH1 at an almost perpendicular angle which means we
quickly pass through any debris. That is why the shower is so
brief. After hundreds of years orbiting the sun, the meteoroid
fragments will enter our atmosphere at 90,000 mph, burning up
50 miles above Earth's surface in a fiery end to its long journey.

Quadrantid meteors take their name from an obsolete
constellation, Quadrans Muralis that can be found in early 19th-
century star atlases. It was located between Draco, Hercules, and
Bodtes. It was removed, along with a few other constellations,
from the over-crowded sky maps in 1922 when the International
Astronomical Union adopted the modern list of 88 officially-
recognised constellations. The Quadrantids were "re-zoned" to
Bodtes after Quadrans Muralis disappeared but kept their name,
possibly because another January shower was already widely-
known to meteor watchers as the ‘Boétids’.

Given the location of the radiant of the Quarantids, close to the
north east horizon, at the northern tip of Bootes the Herdsman, it
is quite well placed for northern hemisphere observers.

Weather permitting, the Quadrantid shower looks promising this
year and will be worth waiting up for (or getting up before dawn)
if the sky is going to be clear. If you are intending to have a look
remember to wrap up warm before you go out because you will
soon feel very cold and that will spoil your enjoyment of the
shower. Make yourself comfortable in a reclining garden chair
facing north and spend at least half an hour looking. There
might be up to 80 per hour for a short time, in the early hours
(just before dawn) on the 4™, if we are lucky.



THE NIGHT SKY THIS MONTH
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The chart above shows the night sky as it appears on 15" January 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 15° (360° 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 close to the north eastern horizon. 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 50° above the
northern horizon. Polaris is the only moderately bright star in a fairly empty patch of sky. When you have found Polaris turn
completely around and you will be facing south. To use this chart, position yourself looking south and hold the chart above your
eyes.

Planets in the morning sky are: ~ Saturn and Mars Planets in the night sky are:  Jupiter, Uranus and Neptune.

The planets not best positioned this month are: Venus and Mercury (visible at sunset in south west).

11



