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THE TOTAL LUNAR ECLIPSE ON 28th SEPTEMBER

The Lunar Eclipse imaged by Steve Harris at 04:02 BST
Conditions were near perfect to see the Lunar Eclipse on The image above was taken using a Sony Digital Single
the morning of 28th September. The sky was clear, not too Lens Reflex (DSLR) camera. The lens was removed and an
cold and there was just light dew. Earth’s shadow first adaptor fitted to enable the camera to be fitted to the
became obvious at the edge of the Moon at about 02:00 eyepiece holder on the focuser of a Skywatcher refracting
BST. The edge of the shadow is not as clearly defined as telescope. See the previous and next columns.
the silhouette of the Moon appears as it passed in front of
The detachable lens assembly was removed from the
the Sun during a Solar Eclipse. This is due to sunlight
camera and replaced with a special adaptor that had the
passing through the atmosphere around the edge of Earth
same quick fitting mechanism as the removed lens
that causes blurring at edge during a Lunar eclipse. The
assembly. A standard 1¼" tube adaptor was then fitted into
orange glow started to appear at about 03:15.
the lens adaptor to allow the camera to be mounted on to the
telescope focuser. The camera was switched to manual
control by selecting the ‘M’ option and the flash switched off.
The camera was then linked to a television to provide a
larger display for focusing using the telescope focuser. A
remote shutter button was also used to reduce vibration.
NEXT NEWBURY ASTRONOMICAL SOCIETY MEETING
2nd October
Asteroids and the Jovian System
Website:
www.newburyas.org.uk
NEXT NEWBURY BEGINNERS MEETING
21st October
Observing Variable Stars
Website:
www.naasbeginners.co.uk

The equipment used to image the Eclipse
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IMAGES OF THE LUNAR ECLIPSE
Here a few images taken by the author of this magazine
from his night spent imaging the eclipse:

The DSLR camera attached to the telescope

During the evening the camera settings and the focus
were changed in an attempt to improve the images.

Almost Totality at 03:00

The Moon before the eclipse began

Exposure increased to show totality at 03:30

Earth’s shadow becomes more obvious at 02:25

The best image taken at 04:02

The shadow at 02:40

Not all the camera settings improved the image
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MEASURING THE BRIGHTNESS OF STARS (Magnitudes)
When we look up into the night sky we obviously see the
stars. Using our unaided eyes (what astronomers call the
Naked Eye) initially we can only obtain a limited amount of
information about the stars we see. We can determine the
number of stars visible and the positions of the stars. With
a little bit of additional ‘naked eye observing we can also
see that some stars have slightly different colours. We can
also, with a more intensive study, compare the brightness
of stars with the other stars which is very useful.
The brightness of a star is usually specified using, what
astronomers call, the magnitude system. The Greek
astronomer Hipparchus devised this system around 150
B.C. He put the brightest stars into the first magnitude
class, the next brightest stars into second magnitude class
and so on until he had all of the visible stars grouped into
six magnitude classes. The dimmest stars that can be
seen using the unaided eye in a very dark sky were
classified as sixth magnitude. The magnitude system was
based on how bright a star appeared to the unaided eye.
By the 19th century astronomers had developed the
technology to objectively measure a star's brightness.
Instead of abandoning the long-used magnitude system,
astronomers refined it and quantified it. They established
that a difference of 5 magnitudes corresponds to a factor of
exactly 100 times in intensity. The other intervals of
magnitude were based on the 19th century belief of how
the human eye perceives differences in brightness. It was
thought that the eye sensed differences in brightness on a
logarithmic scale so a star's magnitude is not directly
proportional to the actual amount of energy that is received
by the eye. Now it is known that the eye does not quite
work as a logarithmic detector.
Our eyes perceive equal ratios of intensity as equal
intervals of brightness. On the quantified magnitude scale,
a magnitude interval of 1 corresponds to a factor of 1001/5
or approximately 2.512 times the amount in actual intensity.
For example, first magnitude stars are about 2.5121 (2.512)
times brighter than 2nd magnitude stars. Following this
rule it means that a 1st magnitude stars are 2.512 × 2.512
(2.5122) times brighter than 3rd magnitude stars and
2.512×2.512×2.512 (2.5123) times brighter than 4th
magnitude stars and so on. It will be noticed that if the
number 2.512 is raised to a power equal to the difference in
magnitudes i.e. a 4th magnitude star is 2.5124-1 the star will
be 2.5123 times brighter than a 1st magnitude star.

Astronomers use two different magnitude systems to
classify the brightness of the stars in accordance with
the way we perceive them. The two types of magnitude
that we use are called APPARENT magnitude and
ABSOLUTE magnitude.
Apparent Magnitude
The apparent brightness of a star observed from the
Earth is called the apparent magnitude. The apparent
magnitude is a measure of the star's flux received by us.
Here are some examples apparent magnitudes: Sun =
-26.7, Moon = -12.6, Venus = -4.4, Sirius = -1.4, Vega =
0.00, faintest naked eye star = +6.5, brightest quasar =
+12.8, faintest detected objects = +30 to +31.
Absolute Magnitude and Luminosity
This system assumes all stars to be at the same
distance this is 10 parsecs so it is a measure of its
intrinsic brightness. If a star was actually at 10 parsecs
distance from us, then its apparent magnitude would be
equal to its absolute magnitude.
The absolute
magnitude is a measure of the star's luminosity which is
the total amount of energy radiated by the star every
second. If you measure a star's apparent magnitude
and know its absolute magnitude, you can find the star's
distance (using the inverse square law of light
brightness). If you know a star's apparent magnitude
and distance, you can find the star's luminosity (see the
table below). The luminosity is a quantity that depends
on the star itself, not on how far away it is (it is an
‘intrinsic’ property). For this reason a star's luminosity
tells us about the internal physics of the star and is a
more important quantity than the apparent brightness.
Most famous apparently bright stars are also intrinsically
bright (luminous).
They can be seen from great
distances away. However, most of the nearby stars are
intrinsically faint. If you assume we live in a typical
patch of the Milky Way Galaxy (using the Copernican
principle), then you deduce that most stars are puny
emitters of light. The bright stars you can see even in
the city are the odd ones in our galaxy! The least
luminous stars have absolute magnitudes of +19 and
the brightest stars have absolute magnitudes of -8.
This is a huge range in luminosity! The following table
gives examples of using the apparent and absolute
magnitudes to determine stellar distances and
luminosities of stars.

Since the invention of telescopes many more objects go
beyond Hipparchus' original bounds of magnitude 1 to 6. Magnitudes and Distances for well-known Stars
Some very bright objects can have magnitudes of 0 or even (from the measurements of the Hipparcos mission)
negative numbers and very faint objects have magnitudes
Distance
Luminosi
Star
App.Mag
Abs.Mag
greater than +6. The important thing to remember is that
(parsecs)
ty (xSun)
-6
the brighter objects have smaller magnitude numbers than Sun
-26.74
4.84×10
4.83
1
fainter objects. The diagram below shows the magnitudes Sirius
-1.44
2.6371
1.45
22.5
of some familiar objects.
Arcturus
-0.05
11.25
-0.31
114
Vega
Spica
Barnard's
Star
Proxima
Centauri

0.03
0.98

7.7561
80.39

0.58
-3.55

50.1
2250

9.54

1.8215

13.24

1/2310

11.01

1.2948

15.45

1/17700

Chart showing the Magnitudes of well known stars
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WHAT MAKES STARS VARIABLE
Our Sun is a variable star but its variations are very small
which is lucky for us as we could be frozen and cooked if
the Sun’s variation was larger. In fact its energy output
varies by just about 0.1% or one-thousandth of its
magnitude, over an 11-year solar cycle which is almost
unperceivable. Other stars have much larger variations
which can be observed by amateur astronomers using
fairly moderate equipment.
Perhaps just a small
telescope, a clock and a notebook to record the data.
A variable star is, quite simply, a star that changes its
brightness. A star is considered variable if its apparent
magnitude (brightness) is altered in any way from our
perspective on Earth. These changes can occur over
years or just fractions of a second and can range from
one-thousandth of a magnitude to 20 magnitudes. More
than 100,000 variable stars are known and have been
catalogued with thousands more suspected variables.
History of variable stars
The first modern identified variable star was Omicron
Ceti, later renamed Mira. It had been described as a
nova in 1596 by David Fabricius. In 1638, Johannes
Holwards observed Omicron Ceti pulsating in a regular
11-month cycle. This was an important discovery as it
helped verify that the stars were not eternal and
invariable as ancient philosophers such as Aristotle had
believed. The discovery of variable stars, along with
reports of supernovae, paved the way for development of
the science of astronomy.
In the abstract of a talk given to celebrate the 400 th
anniversary of Mira’s discovery, Dorrit Hoffleit, of Yale
University, said, “Within the first century following
Fabricius, four Mira-type variables were discovered and
in all cases it has been found that the stars were
suspected of being novae long before their "official"
discovery in the Western World. Three of the four had
been recorded as novae in early Chinese or Korean
records.”
In 1669, a second variable star was identified by
Geminiano Monanari. It was an eclipsing variable called
Algol, although its variability was not explained until more
than a hundred years later by John Goodricke in 1784.
The third variable star, Chi Cygni, was observed in 1686
and in 1704. Over the next 80 years seven more
variable stars were identified.
Since 1850 numerous variable stars have been
observed, a process aided by the development of
photography. As of 2008, more than 46,000 variable
stars in the Milky Way Galaxy were listed in the General
Catalogue of Variable Stars. There are now more than
100,000 listed
Characteristics and composition of variable stars
There are a number of reasons why the light output of
stars may vary.
These include changes in star
luminosity or in star’s mass and obstructions in the
amount of light that reaches Earth. Pulsating variables
swell and shrink. Eclipsing binaries get dimmer as the
companion star moves in front or behind then brighten as
the occulting star moves away.
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Some of the identified variable stars are actually two very
close stars that exchange mass when one takes
atmosphere from the other. There are two different
categories of variable stars. Intrinsic variables are stars
whose luminosity physically changes due to pulsations,
eruptions or through swelling and shrinking. Extrinsic
variables are stars that change in brightness because of
being eclipsed by another star or planet.
Intrinsic variables
Cepheid Variables are very luminous stars, 500 to
300,000 times brighter than the sun, with short periods of
change that range from 1 to 100 days. They are pulsating
variables that expand and shrink dramatically within a
short period of time, following a specific pattern.
Astronomers can make distance measurements to a
Cepheid by measuring the variability of its luminosity
which makes them very valuable to the science.
Other pulsating variables include RR Lyrae stars which
are short period, older stars that are not as large as
Cepheids and RV Tauri stars, supergiants with greater
light variations. Long-period pulsating variables include
the Mira class which are cool red supergiants with large
pulsations and Semiregular which are red giants or
supergiants with longer periods that can range from 30 to
1000 days. One of the best-known Semiregular Variables
is Betelgeuse in Orion. Irregular pulsating variables have
also been identified. These are usually red supergiants
but very little study has been done on them so far.
When it comes to changing astronomers’ perception of the
universe, the Cepheid variable V1 played one of the
pivotal roles.
This important variable star allowed
American astronomer Edwin Hubble to determine that the
filmy nebula in which it lay was, in fact, another galaxy
entirely, demonstrating that the Milky Way did not contain
the entire universe. V1 is probably the most important
star in the history of cosmology it was a landmark
discovery that enabled it to be proved that the universe is
much bigger and full of galaxies.
Cataclysmic Variables (also called Explosive Variables)
brighten because of violent outbursts caused by
thermonuclear processes either on the surface or deep
inside. These include binary type stars with two close
stars having a mutual effect on mass. Supernovae,
Novae, Recurrent Novae and Dwarf Novae are a group of
stars that have dramatic or sudden magnitude increases,
usually because of a stellar explosion.
Supernovae are the most dramatic, at times emitting as
much energy as a whole galaxy. They can increase more
than 20 magnitudes, becoming approximately one
hundred million times brighter.
Supernovae usually
represent the death of a massive star. The core can
remain as a neutron star and remnants can form nebulae.
Novae and Recurrent Novae are close binary systems
that are variable due to explosions on the surface but
where the star is not destroyed. Nova Scorpii, which
obtained peak brightness in 2007, was the brightest seen
in recent years. Nova Cygni is the brightest seen in the
last 70 years. The brightest measured nova since 1901
was Nova Aquilae which in 1918 shone almost as brightly
as Sirius, the brightest star in our sky.

Dwarf Novae are double white dwarf stars that transfer
mass and cause outbursts of regular variations. Another
form of explosive variable are Symbiotic stars, close
binary systems with a red giant and a hot blue star
enmeshed in a cloud of dust or gas.
Eruptic Variables are stars with eruptions or flaring on
the surface or interaction with other interstellar matter.
There are quite a number of sub-types in this category,
including luminous blue variables, flare stars,
supergiants, protostars, and Orion variables. Some
eruptic variables are close binary systems.
Extrinsic variables
Eclipsing Binary Stars are stars that pass in front of each
other, causing fluctuation and obscuring of the light as
seen from Earth. Eclipsing binary stars may have their
own planets, which eclipse their light similar to a lunar
eclipse on Earth. One of the best-known eclipsing binary
stars is Algol. NASA’s planet-hunting spacecraft, Kepler,
detected over 2,600 eclipsing binary stars.
Rotating Stars are variable stars that show small light
changes caused by patches of light or dark spots on their
surfaces. They may have bright spots at the magnetic
poles. Rotating stars are often binary systems and can
be non-spherical or ellipsoidal in shape, which causes
brightness changes as they move.
Pulsars are rotating neutron stars and are the core of
long-exploded supernovae that emit electromagnetic
radiation that is only seen when the beam is pointing at
Earth. Pulsars produce precise, measurable intervals of
light and are often compared to lighthouses as they
periodically sweep beams of energy while they rotate.

VARIABLE STARS AND AMATEUR ASTRONOMERS
Astronomy is one of the few hobbies that can still make
a large contribution to a number of fields in the
professional world of science.
Most amateur
astronomers are happy just to enjoy the views and
wonders of the night sky but some may wish to take the
hobby a step further. One area where the amateur can
make a major contribution is the deeper study of variable
stars. Professional astronomers do not have the time to
conduct prolonged observations of the variation of the
light emissions from stars. The variation cycles of some
stars may extend of months or even many years.
The study of variable stars does not necessarily require
expensive equipment. It will require a telescope but it
does not need to be a very expensive one. The sort of
telescope that a beginner to the hobby my buy as a first
telescope will allow the study of some of the brighter
variable stars to be carried out. A 90mm to 100mm
aperture refracting telescope or a 130mm to 150mm
reflecting telescope will suffice. The focal length of the
telescope should be 750mm to 1000mm.
The way to make estimates of the variable star is to
compare its brightness to neighbouring stars that have a
known and fixed magnitude. There should be at least
two comparison stars, one brighter and one fainter than
the target star. Then all that is needed is to compare
and record the brightness over a period of at least two
variation cycles. A star like Algol in the constellation of
Perseus is a good target to get started on.

Some fast-spinning pulsars rotate their city-size mass
multiple times per second; these are known as
millisecond pulsars. The fastest known millisecond
pulsar rotates at 43,000 times in a minute. Millisecond
pulsars are thought to achieve such speeds because
they are gravitationally bound in binary systems with
normal stars. During part of their stellar lives, gas flows
from the normal star to the pulsar. Over time, the impact
of this falling gas gradually spins up the pulsar's rotation.
The Crab Pulsar is a relatively young neutron star. The
star is the central star in the Crab Nebula, Messier 1
(M1) located in the constellation of Taurus. It is a
remnant of the supernova observed on Earth in the year
1054. Discovered in 1968, the pulsar was the first to be
connected with a supernova remnant. On discovery the
regular pulses were called LGM’s (Little Green Men).
The Crab Pulsar is one of very few pulsars to be
identified optically. The optical pulsar is roughly 20 km in
diameter and has ‘beams’ rotate 30 times each second.
Broadly variable stars are classified as:
Intrinsic variable stars
Pulsating variable stars
Cepheids and cepheid-like variables
Eruptive variable stars
Cataclysmic or explosive variable stars
Extrinsic variable stars
Rotating variable stars
Eclipsing binaries (Algol variables)
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Chart of Perseus showing the position of Algol
Algol (β Persei or β Per) also known as the Demon Star,
is a bright variable star in the constellation Perseus. It is
one of the best known eclipsing binaries, the first such
star to be discovered. Algol is actually a three-star
system (Beta (β) Persei Aa1, Aa2, and Ab) in which the
large and bright primary β Persei Aa1 is regularly
eclipsed by the dimmer β Persei Aa2. Algol's magnitude
is usually nearly constant at +2.1 but regularly dips to
+3.4 every 2 days, 20 hours and 49 minutes during the
roughly 10-hour-long partial eclipses. There is also a
secondary eclipse (the ‘second minimum’) when the
brighter star occults the fainter secondary.
This
secondary
eclipse
can
only
be
detected
photoelectrically. Algol gives its name to its class of
eclipsing variable, known as Algol variables.

THE AUTUMN NIGHT SKY 2015

The chart above shows the night sky looking south at
about 21:00 on 15th October. West is to the right and east
to the left. The curved line across the sky is the ecliptic.
This is the imaginary line along which the Sun, Moon and
planets appear to move across the sky.
The
constellations through which the ecliptic passes are
known as the constellations of the ‘Zodiac’.
Constellations through which the ecliptic passes are (west
to east): Sagittarius, (the Archer), Capricornus (the Goat),
Aquarius (the Water Carrier), Pisces (the Fishes) Aries
(the Ram) and Taurus (the Bull) just appearing over the
south eastern horizon.
The summer constellations are still very much in full view.
The familiar formation of the Summer Triangle is shown in
the chart above. The Summer Triangle is made up of the
three bright stars: Deneb in the constellation of Cygnus,
Vega in Lyra and Altair in Aquila. Messier 57 (M57) in
Lyra is the beautiful ‘Ring Nebula’ which is the remnant of
a star similar to our Sun that has reached the end of its
time as an active star. There is another ‘Planetary
Nebula’ within the Summer Triangle called M27 but it is
‘Butterfly’ shaped and can be seen using binoculars or a
small telescope.
The Milky Way can be seen arched across the sky and
passing through the Summer Triangle. 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. It is difficult to
see from light polluted towns and cities but can just be
seen away from the glare of lights on a clear dark and
Moonless night even from the centre of towns. To really
appreciate the beauty of the Milky Way it is best to go a
short distance out of town and away from street lights.
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To the east (left) of the Summer Triangle is the Great
Square of Pegasus. The square is probably larger than
expected when being searched out for the first time. The
‘square’ can be used to judge the condition of the sky for
observing. If four or five stars can be seen within the
square then the conditions should be good, any more
stars could indicate seeing may be very good. M15 in
Pegasus is a very nice Globular Cluster.
From the top, left (north east) star of the Great Square of
Pegasus called Alpheratz are two diverging lines of stars
that mark out the constellation of Andromeda. The star
Alpheratz is in fact designated as the brightest star in the
constellation of Andromeda but to the observer it is
obviously part of the Great Square. Andromeda is best
known for the Great Spiral Galaxy M31 that is located in
the constellation. Messier 31 (M31) is the closest large
spiral galaxy to us and is just visible to the naked eye.
Just to the south of Andromeda is the small constellation
of Triangulum. The three brightest stars of Triangulum
form a rather nice little triangle shape. There is another
spiral galaxy within the boundaries of Triangulum known
as the Pinwheel Galaxy Messier 33 (M33). This is a
smaller galaxy than M31 but we see it face on so using a
large telescope and in a dark sky the spiral arms look
very impressive and even better when photographed.
The only two planets visible at the moment are Neptune
in the constellation of Aquarius and Uranus in Pisces.
They can be seen using a pair of binoculars looking like
slightly ‘fuzzy’ blue stars. They do however need a
telescope to see well. Uranus appears larger at high
magnification and can be seen as a noticeable disc.
Uranus appears as a smaller and fainter disc.

The arrow can be seen can be seen with the naked eye
but a pair of binoculars are required to see the Coat
Hanger. The Coat Hanger is actually located in the
indistinct constellation of Vulpecula just above Sagitta.

THE SUMMER TRIANGLE

The Coat Hanger in Vulpecula
Also in Vulpecular is a large and fairly bright planetary
nebular Messier 27 (M27) also known as the Dumbbell
Nebula. It is the remains of a star much like our Sun but it
is more advanced in its stellar lifetime. It has passed
through its time as a Red Giant and has collapsed to form
a tiny but very hot and dense White Dwarf Star. During its
transition from Red Giant to White Dwarf it lost a large
amount of its outer layers that were blown away to form a
large bubble around the dying star. In the case of M27
the bubble of gas and dust formed a ‘butterfly’ shape
rather than the ‘smoke ring’ shape like M57 the Ring
Nebula in the constellation of Lyra.

The Summer Triangle
The term ‘Summer Triangle’ was suggested by Sir
Patrick Moore and has now become the best known
feature of the summer night sky. 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.
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 Dephinus (the Dolphin)
appearing to be leaping out of the water.
SAGITTA, DELPHINUS AND VULPECULA

Messier 27 (M27) the Dumbbell Nebula
Messier 27 can be seen using a pair of binoculars in a
dark sky looking like a small ‘fuzzy’ patch of light. A
telescope will show it as a ‘butterfly’ shaped patch of light.
The White Dwarf at the centre of M27 is about 1360 light
years from us and is thought to have formed about 14,600
years ago.

In the lower part of the Summer Triangle is the small but
rather ‘fun to find’ constellation of Sagitta (the Arrow)
and it does really look like an arrow when seen in a dark
sky. It has a shaft and flight feathers formed by a ‘<’ of
stars (using a bit of imagination). Just above and to the
right (west) of the flight feathers is a little asterism of
stars the look like and are called the ‘Coat Hanger’.

Just to the east (left) of Sagitta is another interesting little
constellation to find. It is called Dephinus (the Dolphin)
and with a little stretch of the imagination it does look like
a dolphin leaping out of the water. It is comprised of four
stars forming a diamond shape and one star for the tail.
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THE SOLAR SYSTEM THIS MONTH
MERCURY rises over the eastern horizon at 05:00 at
the beginning of this month. It will be visible very low
over the eastern horizon before sunrise.
VENUS is now a very bright morning object rising about
02:00 BST in the east. It has a diameter of about 27
arc-seconds. It appears as a crescent widening through
the month but getting smaller in diameter as it moves
back towards the Sun and superior conjunction..

SATURN is now moving closer to the western horizon and
will be all but lost in the glare of twilight. It is moving
toward conjunction with the Sun on 30 th November.
Unfortunately Saturn has been very low in the southern sky
this year so it has not been at its best observing position
but it was never-the-less still very impressive.
URANUS rises in the east at about 17:00 and will be at
opposition, due south at midnight GMT on 12th October. It
will be at its best position for observing this year.
NEPTUNE rises in the east at about 15:45 so will be visible
all night.

THE SUN
The Sun rises at about 06:30 mid month and sets at about
17:15. Sunspots and other activity on the Sun can be
followed live and day to day by visiting the SOHO website
at: http://sohowww.nascom.nasa.gov/ .

Chart showing Venus, Mars and Jupiter at 05:00
Venus will be at its Greatest western elongation from the
Sun on 26th October, this means it will be at its furthest
apparent distance from the Sun. It will then begin to
move back towards the Sun and superior Conjunction.
As it moves back towards the Sun it will gradually get
smaller but it will develop into a wider crescent shape so
its brightness will remain almost the same at about
magnitude -4.5. At greatest elongation it will appear
‘half Moon’ shaped as shown below.

Sunspots seen on 25th September, SOHO image

THE MOON PHASES IN OCTOBER 2015

Venus as it will appear on 26th October
MARS is an early morning object rising at 02:30 about
four hours before the Sun. It will be close to Venus
which will help in finding it. Mars appears small at just
4.0 arc-seconds and quite faint at magnitude +1.8.
JUPITER is also an early morning object rising over the
eastern horizon at 03:00 at the beginning of the month
and 02:15 by the end of the month. It will be worth
looking out for at the end of the month but it will require
a good clear view to the eastern horizon. Jupiter
appears large at 32 arc-seconds and bright but it will be
lost in the morning twilight by about 06:00.
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th

Last Quarter will be on 4 October
th
New Moon will be on the 13 October
First Quarter will be on 20th October
Full Moon will be on 27th October

THE NIGHT SKY THIS MONTH - OCTOBER

The chart above shows the night sky as it appears on 15th October at 10 o’clock in the evening British Summer Time
(BST) - Remember Summer Time ends on 25th October. 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 11 o’clock
BST at the beginning of the month and at 9 o’clock BST at the end of the month. The stars also appear to move 15º (360º
divided by 24) each hour from east to west, due to the Earth rotating once every 24 hours.
The centre of the chart will be the position in the sky directly overhead, called the Zenith. First we need to find some
familiar objects so we can get our bearings. The Pole Star Polaris can be easily found by first finding the familiar shape of
the Great Bear ‘Ursa Major’ that is also sometimes called the Plough or even the Big Dipper by the Americans. Ursa
Major is visible throughout the year from Britain and is always quite easy to find. This month it is on the northern 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 50º above the northern horizon. Polaris is the only moderately bright star in a fairly
empty patch of sky. When you have found Polaris turn completely around and you will be facing south. To use this chart,
position yourself looking south and hold the chart above your eyes.
Planets observable in the night sky: Neptune and Uranus with Mercury, Venus, Mars and Jupiter before sunrise.
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