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NEW EARTH-LIKE PLANET FOUND

European astronomers announced a newly discovered
planet 36 light-years away with an environment possibly as
hot as a steam bath and potentially supportive of life. The
researchers say the planet, called HD 85512 b, holds
Goldilocks-like conditions (not too hot and too cold) for
liquid water to exist on its surface and possibly life.

It is only one of two confirmed worlds found so far outside
our solar system that hold the slightest chance for life as we
know it. It will take many years, if not decades, to validate
the findings with direct evidence. However it is a hopeful
sign that there might be life outside our solar system.

Astronomers call the newly found planet a “super-Earth”
because it has about 3.6 times the mass of our Earth. This
potentially Earth-like world is one of 50 new planets found
by astronomers using the High Accuracy Radial velocity
Planet Searcher (HARPS). HARPS is a spectrograph
instrument on the European Southern Observatory’s 3.6
metre telescope at the La Silla Observatory in Chile.

An Artist’s impression of HD 85512 b

The planet was discovered by looking at stars and checking
with incredible precision whether or not they move towards
us or away from us. This is called radial velocity. That
movement appears as a minute shift in the frequency of
starlight to blue when the star moves towards us or red if it
moves away. The star's movement comes from the
gravitational pull of planets that orbit it. The smaller the
movement, the smaller the planet. Astronomers can also
determine the mass of the planet using this technique. In
order to get an estimate of the diameter of an alien world
astronomers need to see it transit in front of its parent star.
A transit of the star will also enable astronomers to see
whether there are signs of life such as Oxygen in the
planet’'s atmosphere. This can be done by looking at the
starlight that travels through the atmosphere around the
planet for evidence of Oxygen and other elements.

LIQUID LAKE FOUND ON ENCELADUS

NASA's Cassini spacecraft and Deep Space Network
have uncovered evidence that Saturn's moon Enceladus
appears to harbour a large underground lake of liquid
water, furthering scientific interest in the moon as a
potential home to extraterrestrial microbial life.

An artist’'s impression of the lake on Enceladus

Researchers had theorized about the presence of a
reservoir of water in 2005 when Cassini discovered
water vapour and ice erupting from vents near the
moon's south pole. A recent flyby yielded evidence of a
zone inside the southern pole of the moon with higher
density than other portions of the interior. The new data
provide the first geophysical measurements of the
internal structure of Enceladus, consistent with the
existence of a hidden lake inside the moon.

The gravity measurements suggest a large, possibly
regional, lake about 10 kilometres deep, beneath an ice
shell about 30 to 40 kilometres thick. The evidence for a
subsurface ocean supports the inclusion of Enceladus
among the most likely places in our solar system to host
microbial life. Before Cassini reached Saturn in July
2004 no version of that short list included this icy moon
which is barely 500 kilometres in diameter.
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LOOKING FOR EXO-PLANETS

An atrists impression showing a range of planets that might be orbiting other stars

For many years it has been speculated that there should
be planets orbiting other stars. As the process of star
formation became better understood it was found that it
was almost certain that planets would form around most
stars as they were created from the gas and dust in
nebulae, like M42 the Great Nebula in Orion.

M42 The Great Orion Nebula

As gravity pulls the gas and dust of a nebula (a cloud of
gas and dust) into denser clumps the momentum of the
gas and dust causes the accumulating clump to rotate.
As more material is pulled in, the rotation increases and
then causes the gas and dust to create a rotating disc
with a large bulge at the centre. From the central bulge
the star develops. Smaller swirls within the disc give rise
to the formation of planets orbiting the developing star.

As the gas (predominately Hydrogen) in the core of the
central bulge is further compressed by gravity the
Hydrogen atoms become so hot and pressurised that
they are fused together to create atoms of Helium. As a
by product of this Nuclear Fusion process energy in the
form of X-Rays is produced. This X-Ray energy causes
a massive increase in heat and a star is born.

A newly formed star, similar to our Sun, will initially be
much more active than our Sun is today. It will produce
huge amounts of ultraviolet radiation and a powerful
Solar Wind. This wind will blow away all the lighter and
more volatile material close to the young star. Any large
heavy rocky masses (planets) that had formed close to
the star will resist the force of the radiation and solar
wind and will remain in their orbit. The lighter materials
will be pushed outwards to be accumulated on to the
planets that have formed further out that then may grow
into Gas Giants like Jupiter.

It is thought that our Solar System would have had many
more planets in the beginning, perhaps 50 or maybe
even as many as 100. All these planets would originally
have had unstable orbits that were affected by the other
planets around them. Some planets may have migrated
to different orbits further in or further out from the Sun.
Many of these early planets may have had close
encounters with other planets and disturbed each other’s
orbits. Some may have been thrown out of the solar
system or into the Sun to be destroyed. There might
also have been collisions like the one that is thought to
have nearly destroyed the early Earth and lead to the
creation of our Moon.



Our computer models of the way planetary systems
develop can be applied to other types of star that are
larger or smaller than our Sun. These models show that
planet formation is a part of the normal development of
many types of star so planets should be common in our
galaxy and in other galaxies throughout the universe. So
it had been assumed that other stars around us and
indeed those in other galaxies are likely to have planets.

The first published discovery to receive subsequent
confirmation was made in 1988 by the Canadian
astronomers Bruce Campbell, G. A. H. Walker, and
Stephenson Yang of University of Victoria and University
of British Columbia. They were cautious about claiming
a planetary detection as their radial-velocity observations
suggested that a planet orbits the star Gamma Cephei.
This was partly because the observations were at the
very limits of instrumental capabilities at the time.
Astronomers remained skeptical for several years about
this and other similar observations. It was thought some
of the apparent planets might instead have been brown
dwarfs these are objects intermediate in mass between
planets and stars. In 1990 additional observations were
published that supported the existence of the planet
orbiting Gamma Cephei but subsequent work in 1992
again raised serious doubts. Finally, in 2003, improved
techniques allowed the planet's existence to be
confirmed making this the first confirmed evidence of a
planet in orbit around another star.

On 21st April 1992 radio astronomers Aleksander
Wolszczan and Dale Frail discovered two planets
orbiting the pulsar PSR 1257+12. This discovery was
confirmed and is generally considered to be the first
definitive detection of exo-planets. These pulsar planets
are believed to have formed from the unusual remnants
of the supernova that produced the pulsar. They may
have been a second round of planet formation or the
rocky cores of gas giants that somehow survived the
supernova and then decayed into their current orbits.

On 6" October 1995, Michel Mayor and Didier Queloz of
the University of Geneva announced the first definitive
detection of an exo-planet orbiting a main-sequence star,
the nearby G-type star 51 Pegasi. This discovery made
at the Observatoire de Haute-Provence ushered in the
modern era of exo-planetary discovery. Technological
advances, most notably in high-resolution spectroscopy,
led to the rapid detection of many new exo-planets.
Astronomers could now detect exo-planets indirectly by
measuring their gravitational influence on the motion of
their parent stars. More extra-solar planets were later
detected by observing the variation in a star's apparent
luminosity as an orbiting planet passed in front of it.

Initially, most exo-planets were massive planets that
were in orbits very close to their parent stars.
Astronomers called these ‘Hot Jupiters’ and were
surprised because their theories of planetary formation
had indicated that giant planets should only form at large
distances from stars. Eventually more planets of other
sorts were found and it is now clear that ‘Hot Jupiters’
are in a minority of exo-planets. In 1999 Upsilon
Andromedae became the first main-sequence star
known to have multiple planets. Other multiple planetary
systems were subsequently found.

As of 4" April 2014, a total of 1780 confirmed exo-
planets have been listed in the Extra-solar Planets
Encyclopedia, including a few that were confirmations of
controversial claims from the late 1980s. That count
includes 1103 planetary systems of which 460 are
multiple planetary systems. Kepler-16 contains the first
discovered planet that orbits around a binary main-
sequence star system.

Over the last 20 years a number of different methods of
detecting exo-planets have be developed these include:

Radial Velocity or Doppler method

As a planet orbits a star, the star also moves in its own
small orbit around the centre of mass of the system.
Variations in the star's radial velocity - that is, the speed
with which it moves towards or away from Earth can be
detected from displacements in the star's spectral lines
due to the Doppler Effect. Extremely small radial-
velocity variations can be observed in the order of 1 m/s
or even less. This has been by far the most productive
method of discovering exo-planets.

Transit method

If a planet crosses (or transits) in front of its parent star
then the observed brightness of the star drops by a
small amount. The amount by which the star dims
depends on its size and on the size of the planet,
among other factors. This has been the second most
productive method of detection although it suffers from a
substantial rate of false positives and confirmation from
another method is usually considered necessary.

Transit Timing Variation (TTV)

When multiple planets are present, each one slightly
perturbs the others' orbits. Small variations in the times
of transit for one planet can thus indicate the presence
of another planet which itself may or may not transit.
For example, variations in the transits of the planet
Kepler-19b suggest the existence of a second planet in
the system, the non-transiting Kepler-19c.

Transit Duration Variation (TDV)

When a planet orbits multiple stars or if the planet has
moons, its transit time can vary significantly on each
transit. Although no new planets or moons have been
discovered with this method it is used to successfully
confirm many transiting circumbinary planets.

Gravitational Microlensing

Microlensing occurs when the gravitational field of a star
acts like a lens by magnifying the light of a distant
background star. Planets orbiting the lensing star can
cause detectable anomalies in the magnification as it
varies over time.

Astrometry

Astrometry consists of precisely measuring a star's
position in the sky and observing the changes in that
position over time. The motion of a star due to the
gravitational influence of a planet may be observable.
The motion is very small however and this method has
not yet been very productive. It has produced only a
few disputed detections but has been successfully used
to investigate and confirm the existence of planets found
in using other methods.



Planet-search programs have discovered planets orbiting
a substantial fraction of the stars they have looked at.
However, the overall proportion of stars with planets is
uncertain because not all planets can yet be detected.
All of the first exo-planets to be discovered have been
called ‘Hot Jupiters’. These planets range from a similar
size to Jupiter up to about 30 times the mass of Jupiter.
Generally they have much closer orbits to their parent
stars that are between 2 million kilometres and 72 million
kilometres. Consequently these planets are very hot and
are easier to detect. The influence of such planets

causes the Star to wobble making it easier to detect
using the radial-velocity method. Also a large planet
transiting the star makes it easier to detect changes in
the brightness of the star using the transit method.
These two methods of detection are responsible for the
vast majority of detections because they are most
sensitive to large planets in close orbits.

-
-

An artist’'s impression of a Hot Jupiter

A 2005 survey of radial-velocity-detected planets found
that about 1.2% of Sun-like stars have a Hot Jupiter. A
"Sun-like star" refers to any main-sequence star of
spectral class F, G, or K. (Our Sun is type G star.)

It is now known that small planets (of roughly Earth-like
mass or somewhat larger) are more common than giant
planets. It also appears that there are more planets in
large orbits than in small orbits. Based on this, it is
estimated that perhaps 20% of Sun-like stars have at
least one giant planet whereas at least 40% may have
planets of lower mass. A 2012 study of gravitational
microlensing data collected between 2002 and 2007
concludes the proportion of stars with planets is much
higher and estimates an average of 1.6 planets per star
in the Milky Way. The authors of this study conclude that
"stars are orbited by planets as a rule rather than the
exception”. In November 2013 it was announced that
22% * 8% of Sun-like stars have an Earth-sized planet in
the habitable zone.

Whatever the proportion of stars with planets, the total
number of exo-planets must be very large. The Milky
Way has at least 200 billion stars so it must also contain
tens or hundreds of billions of planets.

The latest instrument to be brought into the search for
planets orbiting other stars is NASA’s Kepler space
telescope. Kepler is specially designed to discover
Earth-like planets orbiting other stars. The space
telescope is named after the renaissance astronomer
Johannes Kepler and was launched on 7™ March 2009.

The Kepler Space Observatory

Kepler was designed to survey a large portion of our
region of the Milky Way to discover dozens of Earth-
sized extra-solar planets in or near the habitable zone.
It will also help to estimate how many of the billions of
stars in our galaxy have such planets. Kepler's sole
instrument is a photometer that continually monitors the
brightness of over 145,000 main sequence stars in a
fixed field of view. This data is transmitted to Earth then
analyzed to detect periodic dimming caused by extra-
solar planets that pass in front of their host star.

Kepler is part of NASA's Discovery Program of relatively
low-cost and focused primary science missions. The
telescope's construction and initial operation were
managed by NASA's Jet Propulsion Laboratory, with
Ball Aerospace responsible for developing the Kepler
flight system. The Ames Research Center has been
responsible for the ground system development mission
operations since December 2009 and science data
analysis. The initial planned lifetime of Kepler was 3.5
years but it is still working at its full capability 5 years on.

As of February 2014 Kepler and its follow-up
observations had found 961 confirmed exo-planets in
more than 76 stellar systems, along with a further 2,903
unconfirmed planet candidates. In November 2013
astronomers reported, based on Kepler space mission
data, that there could be as many as 40 billion Earth-
sized planets orbiting in the habitable zones of sun-like
stars and red dwarf stars within the Milky Way Galaxy. It
is estimated that 11 billion of these planets may be
orbiting sun-like stars. The nearest such planet may be

just 12 light-years away according to the scientists.

The habitable zone (sometimes called the ‘Goldilocks
zone’) is the zone around a star where the temperature
will allow water to become liquid. In other words where
it is not too hot and not too cold to support life as we
know it. This zone will be further from large hot stars
and closer to smaller and cooler stars. If we are to
search for life on other planets then those planets within
a goldilocks zone would be the best place to look.



WOULD IT BE POSSIBLE TO DETECT LIFE ON EXO-PLANETS?
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With nearly 3000 potential exo-planets identified so far,
there is another question, perhaps the most important
guestion, to be answered. This is: ‘Is there life on any of
these planets?’ If so ‘how can we detect this life?’

Of the ~3000 planets potentially identified, 16 have been
classified as Earth like (see the diagram above). Most of the
planets so far identified are in orbits that would render those
planets too hot or too cold to support life in any form that we
might recognise. The diagram below shows the Habitable
Zone for stars larger and smaller than our Sun.
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Some planets are the wrong type, being large and gaseous
or large dry (waterless) bodies. Other planets may be
orbiting the wrong type of star such as the young highly
active types that produce copious amounts of deadly
radiation. Other planets have been seen orbiting Neutron
Stars (Pulsars) and binary star systems that may make the
possibility of life starting very remote.
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Scientists are starting to identify
potential habitable exoplanets in
over 2,000 exoplanets that have
been detected so far. Here is the
current working list of 16
potential habitable exoplanets
candidates ranked by similarity
to Earth, from best to worst. All
KOI 463.01 are to scale and can be
compared to Earth, Venus, Mars,

and Mercury below.
‘ ‘ Solar System Terrestrial Planets
#12 -
KOI 854.01 4

Earth

#16 Mercury
Gliese 581 d

A large bright star would have a Habitable Zone
perhaps ten times further out than we have around our
Sun. A small red dwarf may have a Habitable Zone ten
times closer than we have around our Sun.

Now we have identified some candidate planets that
might support life, the question becomes: how do we
detect life without going there? Surprisingly there may
be a way. One method is to try to detect Oxygen in the
atmosphere of an Earth like planet. Oxygen is
produced by life on Earth. It is expelled by all plant life
through the photosynthesis process. It is very difficult
for free Oxygen to survive for any length of time in an
atmosphere before it combines with other elements to
become a compound.

- I
~ -
An artist’'s impression of a planet with an atmosphere
There is a process whereby the glare of the star is
cancelled out but the light passing through the

atmosphere of a planet can be analysed. If free
Oxygen is detected there could be life on the planet.

-

-



GUIDE TO THE NIGHT SKY THIS MONTH — MAY 2014
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The southern sky at about 21:30 (half past 9 pm)

The chart above shows the night sky looking south at
about 21:30 around mid May. 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’. This month the constellations we can see are:
(from west to east [right to left]) Gemini, Cancer, Leo,
Virgo and Libra. Taurus is just off the chart to the west.

THE CONSTELLATION OF GEMINI AND JUPITER
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Jupiter is still in a good position for observing as soon as
sky has darkened enough to see it. This will be after
about 21:30. It is high in the sky in the west located in
the centre of the constellation of Gemini. Jupiter is very
bright and easy to see even in the bright twilight sky.
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As the sky becomes darker the two bright Gemini twin
stars Pollux and Castor will be seen to the north east of
Jupiter.

A small telescope or even a good pair of 9 x 50 binoculars
will show the four largest and brightest of Jupiter's moons.
The moons are named (from the inner most out): lo,
Europa, Ganymede and Callisto. A small telescope may
show the two main cloud belts and the moons passing in
front and behind the planet. With a medium sized
telescope it is possible to see the shadow of a moon
cross Jupiter in an ‘Eclipse’.

THE CONSTELLATION OF CANCER
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The constellation of Cancer (the Crab)
To the east (left) of Gemini is the rather faint constellation
of Cancer (the Crab). A dark sky is required to see
Cancer clearly but street lights or the light of the Moon will




drown out its stars. However a pair of binoculars will help
find this illusive constellation and it is well worth the effort.
This is because at the centre of Cancer is the beautiful
open cluster M44 also known as Praesepe or 'the
Beehive'. It is one of the closest clusters to us and is
best seen using binoculars. Part of the cluster does
resemble an old conical bee hive made of straw lying on
its side with a swarm of bees around it.

The Open Cluste M44 Praesepe (The Beehive)
THE CONSTELLATION OF LEO

The constellation of Leo now dominates the southern sky.
It is one of the few constellations that do actually look,
with a bit of imagination, like what they are supposed to
represent that is a Lion. The Lion's head can be easily
identified by is resemblance to a back-to-front Question
Mark ‘?' It is often referred to as ‘the Sickle' because of
its resemblance to the curved blade and handle of a
sickle. The rest of the brighter stars are to the east (left)
of the Sickle and mark out the body of the resting Lion.
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The constellation of Leo (The Lion)

At the bottom of the ‘Sickle' is the brightest star in Leo
which is named Regulus. This is one of our brightest
stars at magnitude 1.4. It is an intrinsically bright, bluish
white star, 160 times brighter than our Sun and has a
surface temperature of 13,000°K. It is about 5 times the
mass of the Sun and is located at a distance of around 78
light years from us.

Binoculars or a small telescope will show that Regulus
has a small 8th magnitude companion. The star known
as gamma Leonis, real name Algieba (the Lion's Mane),
is a beautiful double star. It is shown on the chart above
as the second star up the Sickle from Regulus.
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The pair are 2™ and 3™ magnitude yellow giants and can
be separated using a small telescope. A good pair of
binoculars or a low powered wide field telescope will also
show a third unrelated 5th magnitude star close by.

Located below the resting lion shape of Leo are a number
of quite bright galaxies. M65 (9th Mag) and M66 (8th Mag)
are located below the lion's hind quarters. M95 (10th
Mag.) and M96 (9th Mag.) are located below the lion's
belly. There is another galaxy M105 located just above
this pair. All these galaxies do require a good dark sky and
a medium sized telescope (100mm Refractor or a 150mm
reflector) to see them.

M65 and M66 spiral galaxies in Leo

M95 and M96 spiral galaxies in Leo

To the east (left) of the constellation of Leo is a cluster of
Galaxies known as the Virgo — Coma Cluster. The cluster
does actually spread over into Leo and into Virgo and
Coma Berenices. Our galaxy is a member of a smaller
group called the ‘Local Group’ that is in turn a member of
this larger cluster. The centre of the cluster can be seen
on the Virgo chart on page 8 to the upper right of the
constellation of Virgo. In fact the whole area covered by
these three constellations is filled with galaxies.

The cluster of galaxies is centred on a giant elliptical
galaxy known as Messier 87 (M87) or NGC4486. Messier
87 is the biggest galaxy in our region of the universe. This
giant elliptical galaxy is thought to be at the centre of the
cluster to which our local group belongs. M87 is estimated
to be about 53.5 million light years from us and contain a
trillion stars. It is believed to have been formed by the
merger of a number of normal spiral galaxies and many
smaller irregular galaxies over many millions of years.



THE CONSTELLATION OF VIRGO AND MARS

The constellation of Virgo is located on the ecliptic to the
east (left) of Leo. The stars that make up the accepted
shape of Virgo are not particularly bright except for Spica
at the very bottom. Spica is a close binary star whose
components orbit about each other every four days. They
remain sufficiently close together that they cannot be
resolved as individual stars through a telescope.

The primary star has a stellar classification of B1. Itis a
massive star with more than 10 times the mass of the Sun
and seven times the Sun's radius. The total luminosity of
this star is about 12,100 times that of the Sun and eight
times the luminosity of its companion. The primary is one
of the nearest stars to the Sun that has sufficient mass to

end its life in a Type Il supernova explosion.
e <53

fLSpica'

The constellation of Virgo

This year Mars is located in Virgo close to the star
Porrima and just above the ecliptic. Mars will not be very
impressive this year because it was not even close when
the Earth overtook Mars at opposition on April 8" Both
Earth and Mars have elliptical orbits but their eccentricity
does not coincide. This year when the two planets
passed each other Earth was on a part of its orbit that
brought it closer to the Sun. Mars on the other hand was
on a part of its orbit that was furthest from the Sun.
Therefore the two planets were and still are at almost the
greatest distant that they can be. As Mars is far away it
appears small when viewed through a telescope.
However Mars does look bright and distinctively ‘orange’
to the naked eye in the south at about 22:00.

Mars imaged by Joel Tonyan USA on 5" April 2014

THE CONSTELLATION OF LIBRA AND SATURN

The constellation of Libra is to the east (left) of Virgo and is
always positioned low over the horizon. Due to the tilt of
Earth’s axis (23.4°) the ecliptic is 46.8° higher in the sky in
our winter than it is during our summer. Consequently
objects close to the ecliptic appear much lower in the sky
during the summer months.

The constellation of Libra and Saturn

Saturn will not be at its best this year due to its position
close to the summer ecliptic but the rings are nearly wide
open. Saturn is now moving into a position where it can be
observed before midnight. The chart above shows the
position of Saturn in the constellation of Libra in the south
at midnight when it will be at its highest and best.

The rings of Saturn will not be visible using a pair of 9 x 50
binoculars but will appear as a bright and slightly yellow
extended star (not a point source). A small telescope will
show the rings but scant detail. A medium telescope
100mm refractor or a 150mm reflector will show the
Cassini Division (the gap in the rings that can be seen in
the image below) and the planet’'s shadow on the ring may
also be seen. A high magnification will be required 150x or
more so a Barlow lens may also need to be used.

Saturn imaged by Steve Harris in 2012
Saturn appears much smaller and fainter that Jupiter

because it is twice as far away. It will be possible to see
Saturn’s largest moon Titan using a medium sized
telescope on a good clear night when the sky is dark. A
larger telescope will enable two or three of the smaller
moons to be seen, more detail on the rings and possibly
even some detail on the planet too.



THE SOLAR SYSTEM THIS MONTH

MERCURY rises at about 05:40 and sets about 21:40 at
the beginning of the month. It rises at about 06:00 and
sets about 23:00 at the end of the month. Mercury rises
just after the Sun so it is in the sky during daylight.
However is just visible low in the north west at sunset
during May but will need a clear view to the north
western horizon. Itis movmg into |nfer|or conjunction.

Perseus

\Gemini,

Mercury and Jupiter at Sunset

VENUS rises at about 04:15 at the beginning of the
month and about 03:45 at the end of the month. This
means Venus will appear over the eastern horizon about
an hour before sunrise. It will be close to the horizon
and with be lost in the brightening sky by about 04:45.
Venus is getting smaller as it moves further from us and
closer to the Sun but the crescent is widening and now
appears like a ‘Gibbous moon’ shape.

Venus and Uranus before sunrise

MARS rises at about 19:45 at the beginning of the
month and at 17:30 by the end of the month. It will be
observable in the east, in the constellation of Virgo,
close to the bright star Spica. See page 8.

JUPITER rises in the east at around 09:00 at the
beginning of the month and 08:00 by the end of the
month. It will be positioned high in the west as darkness
falls. Jupiter will set over the north western horizon at
midnight. See the Mercury chart above and page 6.

SATURN is in the constellation of Libra rising at about
20:30 in the east (this is in daylight) and will be at a good
elevation for observing from 22:30 until sunrise. See
page 8.

URANUS rises in the east at about 05:50 just before the
Sun but will not be observable in the brightening sky.

NEPTUNE rises at about 04:45 but will be difficult to see
close to the south eastern horizon. See the Venus chart.

THE SUN

The Sun rises at 05:20 at the beginning of the month and
at 04:50 by the end of the month. This month the Sun will
set later at 20:25 BST on the 1* and 21:10 BST at the
end of the month.

Solar activity has been relatively low during this cycle with
fewer sunspots. However there has been a significant
increase in activity over the last few months.

SDO HMI 29—8pr—2014

Sunspots imaged by SOHO on 29" May

Sunspots are caused by the magnetic force lines breaking
the visible surface of the Sun to expose a deeper and
cooler layer below.

THE MOON PHASES IN MAY 2014

Wednesday

Monday Tuesday Thursday Saturday Sunday
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The very thin crescent of the new Moon may be spotted in
the west on the evenings of the 1% May. Flrst Quarter will
be on 7" May, Full Moon will be on 14" May and Last
Quarter will be on 21° May.
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THE NIGHT SKY THIS MONTH
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The chart above shows the night sky as it appears on 15" May at 10 o’clock in the evening British Summer Time (BST).
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 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 almost directly overhead.
Look for the distinctive saucepan shape, four stars forming the bowl and three stars forming the handle. Follow an
imaginary line, up from the two stars in the bowl furthest from the handle. These will point the way to Polaris which will be
to the north of overhead at about 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 observable in the night sky: Mercury, Jupiter, Mars and Saturn (late) with Venus in the early morning.
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