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THIS WILL BE THE LAST MAGAZINE UNTIL SEPTEMBER 

DISTANT GALAXY REVEALS EARLY START TO STAR FORMATION 

 

A Hubble Space Telescope image of the very distant galaxy cluster MACS J1149.5+2223 

After detecting oxygen, astronomers have determined 
that stars in a galaxy ‘far-far’ away may have formed just 
250 million years after the Big Bang.  This discovery 
sheds new light on conditions in the very early universe. 

The research, published on Wednesday 16
th 

May, 
provides a new insight into star formation in perhaps the 
most distant galaxy ever observed.  The scientists viewed 
the galaxy, called MACS1149-JD1, as it existed just 550 
million years after the Big Bang when the universe was 
created about 13.8 billion years ago. 

Light emitted by MACS1149-JD1 travelled 13.28 billion 
light years before reaching Earth.  Looking across such 
distances enabled scientists to peer back in time.  A light 
year is the distance light travels in a year (9.5 trillion km). 

The detection of oxygen in this Galaxy was particularly 
important.  The universe was initially composed of 90% 
Hydrogen and about 10% Helium.  It had no heavier 
elements such as oxygen, carbon and nitrogen.  These 
were first created in the fusion furnaces of the earliest 
stars and then thrown into interstellar space when these 
stars reached their end as Supernovae explosions. 

The presence of oxygen showed that an even earlier 
generation of stars had formed and died in the galaxy 
MACS1149-JD1.  This means star formation in that 
galaxy could have begun about 250 million years after the 
Big Bang when the universe was only about 2 percent of 
its current age.   The oxygen in MACS1149-JD1 is the 
most distant and ‘oldest’ heavier element ever detected. 

Prior to this study, there were only theoretical predictions 
of the earliest star formation.  This was the first time that 
elements heavier than Helium had been observed 
suggesting an early stage of star formation in the 
universe. 

The study marked another step forward as scientists hunt 
for evidence of the first stars and galaxies that emerged 
from what had been total darkness in the aftermath of the 
Big Bang, a time sometimes called ‘cosmic dawn’. 

With these observations, scientists are pushing back the 
limit of the observable universe and therefore moving 
closer to the ‘Cosmic Dawn’.  This evidence and computer 
simulations suggest that the very first stars appeared to 
have formed at a point in time less than 150 million years 
after the Big Bang. 

The researchers confirmed the distance of the galaxy with 
observations from ground-based telescopes in Chile and 
reconstructed the earlier history of MACS1149-JD1 using 
infrared data from orbiting telescopes. 

  

NEWBURY ASTRONOMICAL SOCIETY MEETINGS 

 7
th
 September To be decided 

 Website: www.newburyastro.org.uk  

NEXT NEWBURY BEGINNERS MEETING 

 19
th
 September  To be decided 

 Website: www.naasbeginners.co.uk 

http://www.newburyastro.org.uk/
http://www.naasbeginners.co.uk/
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THE PLANETS ARE WELL PLACED FOR THE SUMMER 

 
The brightest planets mid July at about 22:00 

The five brightest planets are well placed, in the 
southern sky, during the summer months.  All the 
planets can be seen using a pair of binoculars and can 
even be seen with the naked eye.  Jupiter and Venus 
are very easy to see with the naked eye.  Saturn and 
Mars are easier to find when the sky is dark but 
Mercury will always be quite difficult as it will be in the 
bright sky after sunset or before dawn. 

The chart above shows the positions of four of the 
brightest planets on 21

st
 June at 22:00 BST, Mars 

rises a little later in the east.  The sky has been 
darkened to show the planets more clearly.  The 21

st
 

June will be Mid-summer day and the Summer 
Solstice.  The Summer Solstice is the time when the 
Sun reaches its highest point in the Summer sky but 
the Moon and planets appear lowest at night.  After 
this date the Sun will begin to appear progressively 
lower in the sky every day until 21

st
 December when it 

will be the Winter Solstice (mid-winter day). 

During the month of June the sky will not become fully 
dark and we, in the UK, will experience twilight 
throughout the night.  This is because the Sun is only 
just below the northern horizon even at midnight.  The 
sky above the northern horizon will still appear bright 
at midnight especially from the north of the UK.  The 
rest of the sky will appear gray rather than black even 
away from the light pollution close to towns. 

The bright sky will affect the view of faint ‘Deep Space’ 
targets such as galaxies and star clusters when using 
a telescope.  A lower contrast will make these objects 
more difficult to see.  However the brighter sky will not 
affect the view of the planets except for Mercury that 
will be in the twilight over the western horizon after 
sunset.  So with the evenings being warmer it is a 
good time to go out and look for the planets. 

Mercury and Venus will be setting over the western 
horizon after the sun sets.  These two planets are ‘Inferior 
Planets’ because their orbits are inside the orbit of Earth 
and therefore closer to the Sun.  This has a major 
difference in how we see them compared to the ‘Superior 
Planets’ (those with orbits outside of Earth’s orbit). 

Mercury is the closest planet to the Sun and therefore is 
usually difficult to find in the bright sky close to the Sun.  It 
is also the smallest planet which also makes it more 
difficult to find.  However Mercury receives more light 
from the Sun and consequently reflects more light.  So it 
appears small but quite bright. 

Venus is larger than Mercury and is about the same size 
as our planet Earth.  It is also shrouded in a thick blanket 
of white cloud.  It receives more light than Earth and 
reflects much more light due to its white clouds so it 
appears very bright in the sky.  In fact it is the third 
brightest object in the sky after the Sun and the Moon. 

As ‘Inferior Planets’ we see Mercury and Venus orbiting 
the Sun from outside their orbits.  This means we see 
them loop around behind the Sun and pass in front of the 
Sun.  As they pass around behind the Sun we see the 
whole surface facing us illuminated and the planet 
appears as a disc. 

As they move out from behind the Sun we see less of the 
illuminated side and more of the dark (night) side.  The 
circular disc shape becomes ‘Gibbous’ until it reaches 
‘Half Phase’ (like the Half Moon).  After ‘Half Phase’ it 
moves closer to us than the Sun so we see more of the 
dark side and the light side become a crescent. 

When these planets are on the other side of the Sun to us 
they are further away and therefore appear smaller.  As 
they move around their orbit they become closer to us 
and appear bigger.  They then look bigger but narrower 
so the actual brightness remains about the same. 
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MERCURY 

 
Mercury imaged by NASA’s Messenger 

Mercury is the smallest of the eight main planets in our 
Solar System.  It is 4,879 kilometres in diameter which is 
just 0.38 of the diameter of Earth (12,756 kilometres) and 
not much bigger than our Moon (3476 kilometres).  This 
smallest planet does not have any moons. 

Mercury is also the planet with the closest orbit to the Sun 
and is just 57.9 million kilometres from the Sun.  Being 
the closest planet to the Sun it also has the shortest orbit 
that is 0.24 Earth years or about 87.6 Earth days.  Its 
rotation (day) is surprisingly long at 58.6 Earth days.  This 
means its day is not much shorter than its year.  The 
rotation of Mercury is actually locked by its close 
association with the Sun.  It rotates three times for every 
two of its orbits around the Sun. 

As would be expected the side facing the Sun does get 
very hot and can reach 425°C on the equator.  However 
the dark side it is comparatively cold at around -165°C.  It 
has large temperature variations because it has no 
atmosphere to transfer the heat around the surface. 

We knew very little about Mercury until a probe called 
Messenger was sent by NASA to visit Mercury and carry 
out an orbital survey.  It made a number of loops around 
Mercury starting in 2008 with an extended orbital survey 
in 2011.  Interestingly, frozen water deposits were found 
in some of the deep craters at the poles. 

Mercury has the highest mass of any of the planets.  It is 
thought that this is due to it having a very large Iron rich 
core.  Some scientists believe that Mercury was originally 
much larger when it formed.  Our young Sun was more 
active and hotter when it formed like most other stars.  
The surface of Mercury is thought to have melted at the 
very high surface temperature.  Surface rock would have 
melted, boiled and vaporised to form an atmosphere.  
Intense radiation from the Sun may have then stripped 
the atmosphere away, leaving the heavy Iron rich core.  
Mercury has a cratered surface much like our Moon from 
when it was bombarded by comets about 3.8 billion years 
ago during a period called the Late Heavy Bombardment. 

 

Mercury imaged by Chris Hooker 

Mercury is quite difficult to observe for the amateur 
astronomer with a modest telescope but it can still be 
worth undertaking the challenge.  The tiny planet is 
always close to the Sun in the sky which is one of the 
main reasons for the difficulty.  Being close to the Sun 
also means that Mercury can only be observed as the 
Sun sets at dusk towards the west in the evening or 
before the Sun rises in the east at dawn. 

An additional problem is created by the proximity of 
Mercury to the Sun in that it will be close to the horizon 
at dusk or dawn.  This is the worst location for 
observing any detail on a planet.  The problem is due to 
the amount of our atmosphere that we are looking 
through.  When we observe overhead we are looking 
through about 20 kilometres of thickest atmosphere and 
about another 60 kilometres of thinning atmosphere.  
This relatively small amount of atmosphere does distort 
the image but it is (and has to be) acceptable. 

When we are observing an object low and above the 
horizon we can be looking through around 300 
kilometres of the thickest atmosphere.  If this is not bad 
enough we have also to contend with the turbulence 
near the surface of our planet due to the Sun’s heat and 
the smog close to the ground.  This means we can 
never obtain a really good view of Mercury. 

The news is not all bad.  At the times of the year when 
the Ecliptic (the imaginary line along which the Sun, 
Moon and planets appear to move) is tilted high from 
the horizon a reasonable view can be obtained.  
However the view this summer will not be good. 

 
Mercury and Venus at sunset on 15

th
 June 2018 
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VENUS 

 
Venus showing faint cloud formations 

Venus is the second planet out from the Sun and in many 
ways the twin of our planet Earth.  Venus is 12,104 
kilometres in diameter so is slightly smaller than Earth 
that is 12,756 kilometres in diameter.  It orbits 108.2 
million kilometres from the Sun compared to Earth’s orbit 
149.6 million kilometres from the Sun.  It is thought that 
the two planets have similar composition with one 
exception being the amount of water they have.  The 
amount of water may have been similar in the past but 
Venus appears to have lost the majority of its water. 

Venus is closer to the Sun and appears to have suffered 
a ‘runaway greenhouse effect’.  The additional heat from 
the Sun may have caused the surface temperature to rise 
and the Carbon that is trapped in the rocks on Earth was 
released into the atmosphere on Venus to form Carbon 
Dioxide (CO2).  The Carbon Dioxide allows the heat from 
the Sun to reach the surface but prevents it from being 
radiated back into space.  The temperature then steadily 
increased in a runaway manner until it reached the 467°C 
surface temperature we see on Venus today. 

The Carbon Dioxide (CO2) atmosphere on Venus is not 
only hot but is very thick as well.  The atmospheric 
pressure at the planet's surface is 92 times that on Earth, 
or roughly the pressure found 900m (3,000ft) underwater 
on Earth.  If it was possible to stand on the surface of 
Venus (which it is not, it is far too hot) the view would be 
very odd because the refraction of light would cause large 
distortions compared to our atmosphere. 

Venus has an orbital period (year) equivalent to 226.5 
Earth days but its axial rotation (day) is equivalent to 243 
Earth days.  This means a day on Venus is longer than its 
year.  Not that this makes any difference on the surface 
because the Sun is never visible due to the very thick 
Carbon Dioxide (CO2) clouds. 

The upper layer of the atmosphere exhibits a 
phenomenon known as Super-Rotation.  This means the 
atmosphere circles the planet in just four Earth days, 
much faster than the planet's day (243 Earth days).  The 
winds supporting Super-Rotation blow at a speed of 
100m/s (~360km/h or 220mph) or even more. 

With its thick white impenetrable atmosphere Venus 
looks rather uninteresting to the amateur astronomer 
and appears as a very bright but plain white disc.  
However it can be quite interesting to follow the phase 
changes as Venus orbits the Sun inside our orbit. 

 

Venus imaged by the author 

At the time of writing this article Venus is still fairly low 
in the west after sunset.  It passed through conjunction 
with the Sun on 9

th
 January.  This was when it 

appeared to pass behind the Sun from our point of 
view.  It is still further away than the Sun but moving out 
from its conjunction with the Sun and towards us. 

 

Chart showing the orbit of Venus 

As Venus loops up and towards us over the next few 
months it will appear to get bigger but will also change 
to a progressively thinner crescent.  It will appear bigger 
and thinner but remain at the same overall brightness. 

 

Images of Venus as it approaches Earth 
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MARS 

 
Mars imaged by the Hubble Space Telescope 

Mars is the fourth planet from the Sun and the second 
smallest planet in the Solar System after Mercury.  It is 
about half of Earth’s diameter at 6,794 kilometres and 
has an orbital period (year) of 686.7 Earth days.  A day 
on Mars is equivalent to 23.9 hours.  Mars is called the 
‘Red Planet’ because of the reddish iron oxide prevalent 
on its surface.  This gives it a reddish appearance that is 
distinctive among the astronomical bodies visible to the 
naked eye.  Mars is a terrestrial (rocky) planet with a thin 
atmosphere, having surface features reminiscent both of 
the impact craters of the Moon and the valleys, deserts 
and polar ice caps of Earth. 

The rotational period and seasonal cycles of Mars are 
similar to those of Earth, as is the tilt that produces the 
seasons.  Mars has the largest volcano called Olympus 
Mons and second-highest known mountain in the Solar 
System.  Valles Marineris is one of the largest canyons 
in the Solar System.  The smooth Borealis basin in the 
northern hemisphere covers 40% of the planet and may 
be a giant impact feature.  Mars has two moons: Phobos 
and Deimos both are small and irregularly shaped.  
These may be captured asteroids that have ventured too 
close to Mars. 

There are ongoing investigations assessing the past 
habitability potential of Mars, as well as the possibility of 
extant life.  Future astrobiology missions are planned, 
including the Mars 2020 and ExoMars rovers.  Liquid 
water cannot exist on the surface of Mars due to low 
atmospheric pressure which is less than 1% of the 
Earth's, except at the lowest elevations for short periods. 

The two polar ice caps appear to be made largely of 
water and CO2 ice.  The volume of water ice in the south 
polar ice cap, if melted, would be sufficient to cover the 
entire planetary surface to a depth of 11 metres.  In 
November 2016, NASA reported finding a large amount 
of underground ice in the Utopia Planitia region of Mars.  
The volume of water detected has been estimated to be 
equivalent to the volume of water in Lake Superior. 

Mars is the third most interesting planet to observe with 
a telescope although it does require a moderate sized 
telescope (>125mm) and good ‘seeing’ conditions.  
Mars has a significantly elliptical orbit that brings it close 
to Earth on occasions.  The last and closest encounter 
was in 2003 when Mars was at its closest point to the 
Sun and Earth was at its point furthest from the Sun.  
That time also coincided with Earth overtaking Mars on 
their orbits.  This overtaking occurs approximately every 
26 months.  As Earth is moving around its orbit it will 
catch up with Mars.  However Mars is moving further 
along its own larger orbit so it takes longer to catch up. 

 

Mars imaged by John Napper 

Observing Mars this year will be best in July because 
Mars will be at Opposition on 27

th
 July.  This means it 

will be at the position where Earth is overtaking Mars on 
their orbits around the Sun.  On 27

th
 July Mars will be at 

it best observing position due south at midnight 24:00 
GMT (1 o’clock BST). 

 
Mars at Opposition at midnight on 27

th
 July 2018 

Unfortunately the view of Mars will not be good this year 
despite the two planets being relatively close together.  
The Red Planet will be positioned very low in the sky 
and just above the southern horizon.  This means we 
will be looking through the Maximum amount of our own 
atmosphere.  This is also where there is the most 
turbulence due to heat rising from the ground and 
where the mist and smog is at its maximum. 

As Mars is the first of the ‘Superior’ planets (orbiting 
outside Earth’s orbit) it will look much smaller as it 
moves out to the other side of the Sun after opposition. 
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JUPITER 

 
Jupiter showing the clouds and Red Spot 

For those who are lucky enough to have a larger 
telescope a closer study of the features in Jupiter’s cloud 
system can be achieved.  The darker bands on the 
clouds are known as ‘Belts’ and the lighter ones known 
as ‘Zones’.  The belts are numbered 9 to 16 in the 
diagram below and the most prominent (North and South 
Temperate Belts) 12 and 14 can be seen using a small 
telescope.  A larger telescope is required to make out the 
details of the other less prominent belts. 

 
The cloud markings on Jupiter 

The Belts and zones are regions of higher and lower 
atmospheric pressure.  The lighter coloured ‘Zones’ are 
regions of rising gas caused by convection of heat from 
the core of Jupiter.  The darker ‘Belts’ are regions of 
falling gas and are approximately 20 kilometres lower in 
altitude than the zones.  In the regions where the belts 
and zones meet huge storms are created as the belts 
and zones move at different speeds and directions. 

The most famous feature in the cloud system is the ‘Great 
Red Spot’ (GRS).  This huge storm has been raging for at 
least 350 years.  We know this because it was recorded 
by astronomers in 1664 using some of the earliest 
telescopes.  The GRS does change colour and shape but 
it is always there.  Its colour may fade from its pink to 
nearly white when it may almost disappear.  The colour is 
thought to be caused by Phosphorus welling up from 
deep in Jupiter’s atmosphere. 

The four brightest moons can also be seen as they orbit 
the planet.  It is interesting to just monitor their positions 
and how the move around Jupiter.  They can also be 
seen to pass behind Jupiter or pass in front where they 
cast their shadows on to the surface of Jupiter. 

As Jupiter is so large (for a planet) it is the easiest 
planet to image through a telescope.  The cheapest way 
to do this is to use a converted computer web camera.  
These are now available from astronomy shops for a 
fairly modest cost starting at about £100.  The webcam 
can be mounted in place of the eyepiece.  With the 
webcam connected to a computer via a USB port a 
short video (1 to 2 minutes) of Jupiter can be recorded 
on to the hard drive. 

It is then necessary to download a free piece of software 
from the internet called ‘registax’.  This application can 
automatically align each frame of the video then stack 
all the images from each frame on top of each other.  
The result is all the features on the surface of the planet 
that are in the same place on the Images are added and 
the features become clearer on the finished single 
image.  The image can even be enhanced using the 
built in processing screen in registax.  The image below 
was taken using a webcam on 14

th
 November 2012 and 

shows some of the turbulence around the Great Red 
Spot in the South Tropical Belt.  The Tropical Belts are 
mentioned on the previous column (South is at the top 
of the image below).  The moon Ganymede can also be 
seen to the right of Jupiter. 

 

Jupiter imaged by Steve Harris 

One of the major attractions of observing Jupiter is that 
its rapid rotation (9.9 Earth hours) allows a whole 
rotation of the planet to be observed over the course of 
one night on Earth.  The Moons, especially the two inner 
most, Io and Europa, can be seen to move noticeably 
over short periods especially when they are close to the 
planet.  Io orbits Jupiter in just 1.77 Earth days and 
Europa takes 3.55 Earth days.  So Jupiter is a very 
dynamic and interesting object to look at and can give 
hours of exciting and breathtaking views of what is truly 
the ‘King of the Planets’. 

Jupiter is always worth looking at just to take in its great 
beauty and mystique but there are plenty of times to 
have a special look.  The Great Red Spot can be seen 
to cross the face of the planet in just 5 hours.  Features 
in the clouds and bands can also be seen in a medium 
sized telescope. 

Although the moons are very interesting to observe as 
they move around Jupiter they are also very interesting 
as solar system objects.  Through an amateur 
astronomer’s telescope the moons appear as small 
specks of light but no detail can be seen.  However 
space probes have shown they are nothing like our 
Moon and are a lot more interesting. 
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SATURN 

 
Saturn imaged by the Hubble Space Telescope 

Saturn is the second largest planet in our Solar System 
and is a Gas Giant like Jupiter.  The planet itself is 
120,000 km in diameter at the equator but is flattened to 
108,000 km at the poles due to its rapid rotation.  
Although Saturn is 10 times the diameter of Earth it 
rotates on its axis (1 day) in only 10 hours 14 minutes.  
The rings are 275,000 km (170,000 miles) across but 
are mostly less than 30 metres thick.  To put this in 
perspective, the ring diameter is about ¾ of the 
distance from Earth to the Moon.  The rings are made 
up of millions of small pieces of mainly water ice and 
varying in size from a few millimetres to a few metres 
across. 

Saturn is approximately ten times further out from the 
Sun than Earth therefore we always see Saturn fully 
illuminated and never see phases.  However we do see 
the rings from a different aspect over the course of 
Saturn’s 29.46 (Earth) years orbit around the Sun.  As 
Saturn is so far away from us and we are a lot closer to 
the Sun, we view Saturn almost as if we are at the same 
position as the Sun. 

Saturn has a 27.6° tilt but is always tilted in the same 
direction as it orbits the Sun.  Therefore as we look out 
from our position, close to the Sun, Saturn’s ring appears 
to tilt up and down as Saturn orbits the Sun every 30 
years.  In 2003 we were looking at Saturn when it was 
tilted with its south pole towards us.  (Shown at the 
extreme left position in the diagram below).  We were 
therefore able to see the ring system tilted away from us.  
In this position we could see the underside of the rings 
that appeared wide open. 

 

Diagram showing how we observe the ring system 

After 7½ years Saturn completed approximately a quarter 
of its approximately 30 year long orbit around the Sun 
and appeared as at the lower position shown in the 
diagram above.  Therefore in 2009 we were looking at 
Saturn side on.  As the rings are very thin they almost 
completely disappeared for a few months.  Over the next 
7½ years the rings gradually appeared to open out again 
until last year (2017) we saw the top surface tilted 
towards us as show in the position at the right of the 
diagram.  The closing sequence then will continue until 
2025 when we will again view the rings side on as shown 
at the top position in the diagram.  Eventually in 2032 
Saturn will return the same position that it we saw it in 
2003 where the rings will be tilted away from Earth and 
wide open again. 

 

Saturn imaged with a webcam and modest telescope 

Observing Saturn this year will be best in June because it 
will be at Opposition on 27

th
 June.  This means it will be at 

the position where Earth is overtaking Saturn on their 
separate orbits around the Sun.  On 27

th
 June Saturn will 

be at it best observing position due south at midnight 
24:00 GMT (1 o’clock BST). 

 
Saturn at opposition on 27

th
 June 2017 

Unfortunately the view of Saturn will not be good this year 
even though the two planets being relatively close 
together.  The Ringed Planet will be positioned very low 
in the sky and just above the southern horizon.  This 
means we will be looking through the Maximum amount 
of our own atmosphere.  This is also where there is the 
most turbulence due to heat rising from the ground and 
where the mist and smog is at its maximum. 
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THE SUMMER TRIANGLE 

 
The chart above shows the sky around 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. 

THE CONSTELLATION OF AQUILA (the Eagle) 

The constellation of Aquila (the Eagle) is found at the 
bottom corner of the Summer Triangle.  There are no 
interesting objects in Aquila but the one bright star, 
Altair, has a fainter star above and below it that makes it 
quite distinct and easy to find. 

 

The constellation of Aquila 

THE CONSTELLATION OF CYGNUS (the Swan) 

The constellation of Cygnus (the Swan) is located at the 
top of the Summer Triangle.  The brightest star in Cygnus 
is Deneb which denotes the upper point of the Summer 
Triangle and represents the Swan’s tail.  The wings 
spread from the star Sadr and the head is marked by 
Albireo.  Deneb is one of the largest and brightest stars in 
our vicinity in our galaxy the Milky Way and is classified 
as a Supergiant.  It is about 25 times more massive than 
our Sun and has a diameter 60 times that of our Sun.  It 
is located 3000 light years away.  As it is so much larger 
than our Sun it consumes its Hydrogen fuel much faster 
and consequently shines 60,000 times brighter. 

 

The constellations of Cygnus and Lyra 
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Cygnus (the Swan) does actually resemble the swan it is 
supposed to represent.  We start at the bright star 
Deneb which marks the tail of the swan.  From the fairly 
bright star Sadr the wings are spread out to each side 
and the long neck of the swan stretches on to Albireo. 

Albirio can be seen as a beautiful double star when 
viewed through a telescope.  One star is bright and gold 
in colour the other is fainter and distinctly blue.  This is 
not a true pair they just happen to be in the same line of 
sight.  Although the blue star is much bigger and brighter 
than the golden coloured star it is a lot further away from 
us.  This type of double star is much rarer than a pair of 
stars that are associated, linked by their common gravity 
and orbiting a common centre of gravity. 

 

The double star Albireo in Cygnus 

THE CONSTELLATION OF LYRA (the Harp) 

The constellation of Lyra (the Harp) is located to the west 
(right) of Cygnus but is much smaller.  The most obvious 
feature of Lyra is the very bright star Vega that is located 
the top right corner of the Summer Triangle.  Vega is the 
fifth brightest star in our sky with a magnitude of 0.4.  It is 
located at a distance of 25.3 light years from us and is 
thought to be 3.2 times the diameter of our Sun and 58 
times brighter.  Inferred detectors on the IRAS satellite 
have detected a ring of dust around Vega that may 
indicate planets are forming around the star. 

 

The constellation of Lyra (small harp) 

The main asterism (shape) of Lyra is composed of a line 
of three stars with Vega in the centre and a group of four 
fainter stars that form a parallelogram shape that is 
better known as the ‘Lozenge’. 

To the south east of the very bright star Vega in the 
‘Lozenge’ shaped asterism comprised of four stars and 
between the two lower stars: Sulafat and Sheliak is the 
Messier object M57.  This is a ‘Planetary Nebula’ which 
has nothing to do with a planet.  It is in fact a dying star 
that was similar to our Sun but older.  The star had 
used most of its Hydrogen fuel and expanded to form 
into a Red Giant.  After passing though that red giant 
phase it gently collapsed to become a White Dwarf.  
The very thin outer mantle of the red giant drifted away 
into space as the star collapsed.  The white dwarf is 
now surrounded by a bubble of gas and dust.  It looks 
like a small ‘smoke ring’ when seen through a 
telescope but can’t be seen using binoculars. 

 

Messier 57 (M57) the Ring Nebula 
There are two small constellations called Vulpeculs 
and Sagitta that are located within the Summer 
Triangle.  They are both small and comprised of 
relatively faint stars.  Vulpecula is rather indistinct but 
Sagitta is worth seeking out using binoculars. 

THE CONSTELLATION OF SAGITTA (the Arrow) 
Sagitta is located at the bottom of the Summer Triangle 
and is good fun to find using binoculars because it 
really does look like an ‘arrow’.  It is composed of three 
stars that look like the shaft of an arrow and two stars 
that resemble the flight feathers. 

 

The constellation of Sagitta 

The real beauty of Sagitta is how it looks using 
binoculars but it does host one messier object this is 
M71 also known as NGC 6838.  This is a rather nice 
but small and faint globular cluster that does need a 
medium sized telescope to see well. 
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THE NIGHT SKY - JUNE 2018 

 
The night Sky June 2018 at 22:00 BST 

The chart above shows the night sky looking south at about 
22:00 BST on 15

th
 June.  West is to the right and east to the 

left.  The point in the sky directly overhead is known as the 
Zenith and is shown at the upper centre of the chart.  The 
curved brown line across the sky at the bottom is the 
Ecliptic or Zodiac.  This is the imaginary line along which 
the Sun, Moon and planets appear to move across the sky.  
The constellations through which the ecliptic passes are 
known as the constellations of the ‘Zodiac’. 

Constellations through which the ecliptic passes this month 
are: Gemini (the Twins), Cancer (the Crab), Leo (the Lion), 
Virgo (the Virgin), Libra (the Scales) and Sagittarius (the 
Goat) on the South Eastern horizon. 

The planet Venus is in the constellation of Cancer and is 
very easy to find in the west as soon as the sky darkens. 

Ursa Major is almost directly overhead as can be seen by 
the location of the ‘Zenith’ (the point directly overhead) on 
the chart above.  It is one of the best known and easily 
recognised constellations.  It is also known as ‘the Plough’ 
or the ‘Big Dipper’ to the Americans.  It does actually 
resemble a saucepan more than anything else and is very 
easily recognised as a saucepan in the sky. 

Ursa Major is very easy to find and because it is 
‘circumpolar’ (never sets below the horizon) it is always 
somewhere in our night sky.  As it is so easy to find it is a 
good place to start exploring the night sky.  The two stars of 
the ‘pan’ opposite the ‘saucepan handle’ (known as the 
Pointers) can be used to find Polaris the Pole Star (or North 
Star) in Ursa Minor.  Just follow the ‘Pointers’ up out of the 
pan to find Polaris.  By following an imaginary line off the 
end of the saucepan handle will show the way to Arctaurus 
the bright red star (it looks more orange) in Boӧtes. 

The constellation of Boӧtes does not have anything 
interesting to search out but the bright star Arctaurus is 
very beautiful.  It is a Red Giant and appears distinctly 
orange to the naked eye and even more so when using 
binoculars or a telescope.  Boӧtes is also a good point to 
use to find other constellations like Hercules.  Hercules is 
to the east (left) of Boӧtes and is host to the beautiful 
Globular Cluster Messier 13 (M13). 

By following the ‘Pointers’ in Ursa Major down they point 
the way to the constellation of Leo (the Lion).  The stick 
figure of Leo does actually look a little like a lion.  The 
bright star Regulus in Leo sits right on the Ecliptic and is 
often seen close to the Moon and sometimes the planets 
as they appear to move along the ecliptic. 

To the east of Leo is the quite indistinct constellation of 
Virgo.  It does have one fairly bright star called Spica.  It is 
classified as a Class B1 Giant but is in fact a very close 
binary star.  The two stars are very close and orbit the 
common centre of gravity every four Earth days.  Their 
gravity pulling on each other has made them ‘egg’ shaped. 

To the east of Virgo is the small and rather indistinct 
constellation of Libra.  This constellation is easy to find this 
year because it is host to the very bright planet Jupiter.  
Libra is followed along the ecliptic by the constellation of 
Sagittarius which is host to the beautiful ringed planet 
Saturn.  There are also a lot of star clusters and other 
interesting objects in the direction of Sagittarius as this is 
where the centre of our Galaxy the Milky Way is to be 
found. 

Just coming into view in the east is the Summer Triangle 
defined by the stars: Deneb (in Cygnus), Vega (in Lyra) 
and Altair (in Aquila), see pages 8 and 9. 
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THE SOLAR SYSTEM JUNE 2018 
MERCURY will be in superior conjunction with the Sun on 

6
th
 June and will not be observable this month. 

VENUS is now rising higher in the west at sunset and is 

very bright at magnitude -4.0.  The telescopic view is not 
very good because Venus is on the opposite side of the 
Sun and appearing small.  It will become larger but 
narrower over the next few months.  It still requires a Moon 
filter to reduce the dazzling and sparkling effect and 
improve the appearance.  See the chart below. 

 
Mercury and Venus in the west at sunset 

MARS will rise in the south east at 23:00, following Saturn 
but will be lost in the brightening sky by 04:00.  See the 
Saturn chart in the next column.  The Red Planet is 
appearing larger at 19.0 arc-seconds in diameter but will 
brighten to magnitude -1.6.  Mars is low and in the turbulent 
air but is starting to look larger.  The surface markings are 
just starting to become visible. 

JUPITER is now a good evening and early morning object.  

It rises over the eastern horizon at about 16:30 and will be 
observable in the south east as the sky darkens.  A pair of 
binoculars will reveal the four brightest of Jupiter’s moons, 
Io, Europa, Ganymede and Callisto.  A small telescope will 
allow the moons to be seen very clearly. 

 
Jupiter at 2:30 BST on 15

th
 June 

Jupiter was at opposition at midnight on 9
th
 May (01:00 

BST).  This means it as due south when the Sun is due 
north (but below the horizon).  Earth was overtaking Jupiter 
on orbit inside the orbit of Jupiter.  Jupiter was at its best 
position for observing at that time.  Jupiter’s inner moons Io, 
Europa, Ganymede and Callisto can also be seen transiting 
(passing in front of Jupiter) and being occulted (passing 
behind Jupiter) using a small telescope.  The times of these 
events can be found using a planetarium application. 

SATURN will be visible in the early morning sky close to the 

south eastern horizon.  The ringed planet rises in the east 
at about 21:30 this month.  The view of Saturn will not be 
good this year as it will be close to the horizon.  It will be 
observable in the south east from 23:00 until the sky begins 
to brighten at about 02:30. 

 
Mars , Saturn and Jupiter at 01:00 BST on 15

th
 June 

URANUS will not be observable this month as it is still too 
close to the Sun after its conjunction with the Sun April. 

NEPTUNE will not be easy to see this month as it rises over 
the south eastern horizon at midnight so it will be in the 
brightening sky before the Sun rises at 03:40.  It will need a 
telescope to see it as a small blue disc. 

THE SUN 

There were a few small sunspots visible during April but the 
main active phase of the Solar Cycle is now over. 

The Sun rises at about 03:45 the whole of this month and 
will be setting at 20:20 during the whole of this month.  The 
Summer Solstice (midsummer day) will be on 21

st
 June 

when the Sun reaches its highest position in the sky. 

THE MOON PHASES IN JUNE 

 

Last Quarter will be on 6
th
 June 

New Moon will be on 13
th
 June 

First Quarter will be on 20
th
 June 

Full Moon will be on 28
th
 June 

The thin crescent of the New Moon should be visible in the 
west after sunset on the 15

th
 June and will be a good target 

for binoculars or a small telescope.  See the Venus chart in 
the preceding column. 



12 
 

THE NIGHT SKY THIS MONTH 

Planets observable in the evening sky: Venus, Jupiter, Mars and Saturn. 

 

The chart above shows the whole night sky as it appears on 15
th
 June at 22:00 (10 o’clock) British Summer Time (BST).  

As 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, marked on the chart as the Zenith (in red).  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 to the 
west of 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 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. 


