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Planet Mercury to transit the Sun on 9th May

The transit of Mercury on 7th May 2003 imaged by D. Dierick
There will be a transit of the innermost planet Mercury
th
on the morning of the 9 May. This type of ‘Transit’
occurs when a planet appears to move across the face
of the Sun. Other types of transits occur when a moon
passes in front of a planet (most commonly Jupiter) and
when a planet in orbit around another star passes in
front of that star.

Mercury is the nearest planet to the Sun and therefore has
the shortest orbit of all the planets. It takes just 87.66
Earth days to complete its orbit around the Sun so its year
is equivalent to 87.66 Earth days. Oddly Mercury’s day is
very long and is equivalent to 58.6 Earth days. So this
produces the rather strange timing on Mercury of one year
having only I½ days.

The transit on 9th May will start at 12:12 BST, will be at
its mid point at 14:57 and will finish at 18:42. Mercury
will appear as very black dot on the surface of the Sun
looking much like a ‘full stop’. The observer will need to
look very carefully for Mercury because it is very small
compared to the Sun.

So on the 9th May what can we expect? First of all it must
be stressed that it is very dangerous to look directly at the
Sun as this may cause damage to the eyes. Looking at
the Sun through binoculars or a telescope will cause
certain blindness. The Sun must only be observed using
a suitable Solar Filter or have its image projected on to a
screen. Mercury will appear on the eastern rim of the Sun
at about 12:15 and move west across the Sun until it
disappears over the western rim at about 18:40.

Mercury is the smallest of all the main planets in our
solar system. It is just 4,879 kilometres in diameter
compared to Earth at 12,756 kilometres in diameter. It
is in fact not a lot larger than our Moon which is 3,476
kilometres in diameter. The Sun is 1,391,400 kilometres
in diameter. This means 285 Mercury discs could fit
across the disc of the Sun. The disc of Mercury does
actually appear a little larger when it is in front of the
Sun because it is closer to us. The Sun is about 149.6
million kilometres from us and Mercury is about 91.7
million kilometres from us when it is in front of the Sun.
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Diagram of Mercury’s orbit superimposed on the Sun on 9 th May
The last transit of Mercury was on 8th November 2006 but
this transit was not visible from the UK. The last transit of
Mercury that was seen from the UK was on 7 th May 2003.
This transit started at 05:13 and finished at 10:32. The
mid-point of the transit occurred at 07:52.

Mercury appears very small on the image opposite and
will appear similar during the transit on 9 th May. Mercury
will look at its best after 12:30 when it will have moved
away from the edge of the Sun and will remain visible and
in a good position for observing until about 18:30.

The 7th May 2003 transit imaged at 08:30
The image above shows the 2003 transit with Mercury at
the top left and a Sun Spot towards the centre.

Diagram of area on Earth where transit will be visible
The next transit of Mercury will be on 11th November 2019
but will be less favourable from the UK. The next transit
that will be favourable from the UK will be on 13th
November 2032.
There are only two planets in our Solar System that can
transit the Sun these are the innermost planets Mercury
and Venus. This is because they are the only planets that
can pass between Earth and the Sun. All the other
planets orbit further out from Earth. Venus transits are
much rarer and are among the rarest of predictable
astronomical phenomena. They occur in a pattern that
repeats every 243 years, with pairs of transits eight years
apart separated by gaps of 121.5 years and 105.5 years.
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WHAT DO ASTRONOMERS MEAN BY ‘SEEING’?

Diagram showing how topography can affect seeing conditions
There are many factors that affect the quality of the So what exactly is atmospheric seeing? It is fluctuations
image when looking through a telescope. The quality of of the atmosphere and the mixing of air ‘parcels’ of
the optics of the telescope is obviously a major factor different temperatures and densities. This behaviour of
poor optics will always produce a poor image. the atmosphere is seen at the eyepiece as a blurred,
Misalignment of the optics, especially on a reflecting moving or scintillating image. There are roughly three
telescope, will also detrimentally affect the image. main areas where Atmospheric turbulence occurs. Near
Using a cheap low quality eyepiece will also reduce the the ground seeing (0 to 100metres) central troposphere
quality of the image. Even good optics cannot produce (100m – 2km) and High troposphere (6-12km.). Each
a perfect image if the observing conditions are poor.
area exhibits different characteristics which are
explained in more detail below.
There are two factors, external to the telescope that can
have a major effect on the telescope and will cause The telescope itself can perturb the image, if it hasn’t
deterioration of the image. Astronomers call these two reached ambient temperature, this will result in a “boiling
annoying effects ‘Transparency’ and ‘Seeing’. Both effect” when viewing. A telescope should be put outside
these effects are to do with the atmosphere of Earth that for at least ½ hour prior to observing and probably
we are hoping to observe through. Transparency, as longer. Certain types of telescope and observatory are
the name suggests, is how clear the sky is. Obviously if more prone to turbulence. Newtonian and other open
it is cloudy it is impossible to see through the cloud so tube reflecting telescopes can be troublesome if not
that is the worst case. A misty sky is bad for looking a properly ventilated and left to cool for long enough. As
faint deep sky objects because it restricts the amount of for observatories, domes have poorer characteristics for
light reaching the ground and reflects light from ground stable seeing than run of roof designs.
based light pollution and reduces the sky contrast.
Mid- Altitude Effects: The turbulence at these altitudes
A misty sky can actually improve the quality of the is determined largely by the topography upwind of the
image when observing some objects. The Moon and observing site. Living downwind of a large city or
Jupiter are the two obvious targets that can sometime densely populated area, a mountain range or other very
have their image improved by a misty sky. There are varied topography will perturb the atmosphere. See the
two reasons for this. Both are bright objects so the mist diagram above. Downwind of a mountain peak will
can take away some of the glare which helps the eye to disrupt the airflow into turbulent eddies, resulting in
see more detail. Mist sometimes helps because mist scintillating images. This effect can prevail as far as
often occurs when the sky is still and with less wind so 100km downwind of the peak. From this aspect, it is
there is less turbulence to disturb the image. This also best to observe where prevailing winds across your site
links us to the second annoying factor that we call have travelled over a flat terrain, a lake or fields. This
‘Seeing’ or ‘Atmospheric Seeing’.
will help produce a laminar flow and stable images.
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Lower Altitude Effects: The air near the ground is
where the majority of turbulent airflow of the atmosphere
occurs which of course happens to be the area where
the great majority of amateur observers are located.
This is caused mainly by built up areas (houses, roads
other buildings etc.) of varying density radiating heat
differently, resulting in local convection currents. It is
caused when the Sun heats the ground during the day
and the heat is then radiated away at night. An unvarying topography such as grassy fields or near large
bodies of water is favourable for observe near.
It is possible to predict atmospheric seeing with a little
knowledge and experience. For example poor seeing
will almost always occur after a cold front has passed
over replacing the warmer air with cooler air. This often
gives rise to local convection and turbulent skies.
However, preceding a cold front the air is warmer and
more stable. This is especially true when a large Highpressure system has been present and mist or fog forms.
At these times, transparency can be reduced but seeing
can be excellent.
Strong winds are often associated with poor seeing. Air
movement due to wind is often layered with different
layers moving at different speeds. Sometimes layers of
air may even be moving in different directions. If we
watch how the smoke from a chimney is blown by the
wind we can see it forms into swirls
Another thing to look out for is what type of clouds are
present. Lots of cumulus forming in the afternoon due to
convection will probably mean seeing will be poor for
several hours after sunset. However if the winds are
light and high altitude cirrus shows a smooth linear
pattern this often indicates that the seeing will be good.
It was also once thought that maritime locations were far
from optimal for good seeing conditions but as we have
seen earlier in the article this is often far from the case.
An even easier way to quickly gauge if a given night will
present fine telescopic views is to simply see how much
the stars are twinkling. If they twinkle little and slowly, it
probably indicates seeing conditions are reasonably
good. However, if they are twinkling madly it is probably
a sign the views will be poor. This basic method does
work quite well but isn’t 100% accurate. Nights when
fast, high altitude turbulence prevails will not show itself
as noticeable twinkling and one must simply look through
their telescope to see what’s happening.

High Altitude Effects: Effects at this altitude are caused
by fast moving “rivers” of air know as Jet streams. Wind
shears at around the 200-300mb altitude level can cause
images to appear unstable, very fuzzy and devoid of fine
detail. There isn’t anything the observer can do to
prevent these effects but forecasts are available to help
predict whether a Jet stream is present over your area.
Areas of the Northern hemisphere most affected by the
Polar jet stream are Northern Europe, Central USA,
Canada and Northern Japan. The Jet stream’s position
varies with the seasons, tending to move further South
during the winter and spring months.

Sketches showing the effect of ‘Seeing’
There is nothing that can be done by the amateur
astronomer to improve the seeing conditions. The only
thing to do is to ensure the telescope is in good condition
with good optics. Make sure the telescope has had time
to cool down to the ambient temperature and make the
best of those night when the seeing is good and find
something else to do on those nights when seeing is bad.

Jupiter imaged under bad seeing conditions

With a little experience it does become quite easy to
quickly judge how good the seeing might be before
starting to start serious observing. A quick look at a
bright star located at least 45° above the horizon. The
table below gives an idea of what the seeing might be
like and how much a star can be seen to be scintillating.

On this scale I is very poor, II is poor, III is good, IV very
good, and V excellent. The sky may appear clear and
steady to the naked eye but the telescope will magnify
any air movement. It is only when the telescope is used
that the true seeing condition can be determined.
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Jupiter imaged under good seeing conditions

Super bright Fireball Meteor over southern England

The Fireball as it exploded over Southern England
th

In the early morning 17 March (St. Patrick’s Day) at
03:16:54 GMT a very bright fireball meteor (Bolide) lit up
the countryside for 4 seconds. Many casual observers in
the UK, the Netherlands, France and Belgium saw a
bright fireball meteor, lasting nearly 4 seconds, light up
the landscape with a brightness that exceeded a full
Moon.
The International Meteor Organisation (IMO) database of
sightings (as of March 19, 2016) records 54 reports from
visual observers from these countries. Most observers
indicate the fireball had a magnitude in the range of -10
to -20 but some estimated its brightness at -25 (that
would make it comparable with the sun).
Many
observers noted fragmentation of the body during the
flight and some of also report accompanying sonic
effects. The palette of reported colours is quite varied
but predominant reports are of blue and green.
Distribution of the monitoring stations that reported
sightings on IMO overview map shows the location of
reports from observers in each country. These include
the UK meteor observing stations in the UK below.
Clanfield Observatory, (Hampshire Astronomy Group)
Church Crookham, (Peter Campbell-Burns)

Distribution of the UKMON monitoring station reports
The calculation of meteoroid’s path through the solar
system used data from the initial phase of the bolide’s
flight recorded by Norman Lockyer Observatory, Clanfield
(Hampshire) and Scotch Street (Northern Ireland)
stations. This procedure allowed the calculation of a track
with a low value of deceleration which at a height of 80100 km affects significantly the final track at lower
altitudes (between 30 and 50 km).
For the technically minded, this Fireball was a relatively
rapid meteor. Its geocentric speed before entering the
earth’s gravitational field was 43.5 km/s (including the
effect of deceleration, Dv / Dt = -0.7 km / s²). The orbital
meteoroid path elements were as follows:

Norman Lockyer Observatory, Dorset
Scotch Street, Northern Ireland, (Steve Hooks)
Wilcot, Wiltshire (Richard Fleet, 2 cameras)
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a

=

3.01 AU (semi-major axis),

q

=

0.048 AU (distance perihelia),

e

=

0.984 (track eccentricity),

i

=

18.3° (slope of the runway),

ω

=

336.7° (latitude argument perihelion)

Ω

=

356.7° (longitude of the ascending node)

The bolide was a sporadic meteor (i.e. without affiliation
to a known stream) with a geocentric Radiant RA =
205.4°, DEC = -6.4°. Projections of the meteoroid’s path
through the solar system are shown below (taking into
account of deceleration on the geocentric velocity VG.)

Due to the extent of the image saturation caused by the
brightness of the bolide, to calculate the atmospheric path
it was necessary to perform measurements on still images
rather than video. All measurements were carried out
using the AstroRecord software as it was considered to be
the most suitable software. The video used for this was
the Clanfield station video that covered almost the whole
length of the bolide’s flight (3.64 seconds).
The highest absolute magnitude of the fireball measured
from the Norman Lockyer station was -14.7 the absolute
brightness of a unified path of the above stations was 13.6. The bolide travelled 141.3 km during the ablative
phase of its flight through the Earth’s atmosphere having
entered the atmosphere at a fairly low angle of 32.1°.
Fragmentation first occurred at an altitude of 68.9 km at
the speed of 43.2 km/s. It was estimated that the
mechanical strength of the body was 0.16 + 0.02 MPa.
Entry speed into the atmosphere was 44.8 km/s and the
speed at its terminal altitude (38.3km) was 26.6 km/s.
During the ablative phase of its flight through the Earth’s
atmosphere, its mass was estimated to be 66kg + 16 kg.
The meteoroid’s path through the solar system indicates it
is of a cometary origin. Its progenitor was probably a Sun
grazing comet and possibility one of the Kracht or
Marsden group of comets.
This orbit is typical of what is normally seen for most
fireballs and bolides that come from an orbit between
Mars and Jupiter at this time of year and we usually see
much slower speeds when entering our atmosphere.

Diagram showing the meteoroid’s calculated orbit
Using the data from the same three observing stations at
the Norman Lockyer Observatory (Dorset), Clanfield
(Hampshire) and Scotch Street (Northern Ireland) it was
also possible to calculate the path of the fireball.

The projection of the early atmospheric track was located
at coordinates N50.761º W2.089º above the village of
Lytchett Matravers (Near Poole). The height of the
meteor at this time was 112.7km above the Earth’s
surface. The end projection of atmospheric track was
located at coordinates N51.768º W1.528º above the
village of Curbridge (Near Oxford). The height of the
meteor at this time was 38.3km above the Earth’s surface.
It was concluded that, considering the origin of the
meteoroid, its terminal altitude and especially its terminal
velocity, it is practically impossible that anything survived
the entry and had reached the ground as a meteorite.

Richard Fleet’s Meteor Observing Station

The calculated path of the fireball over South England
The full report and videos can be found at:
http://www.ukmeteornetwork.co.uk/2016/03/st-patricks-dayfireball-full-report/
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Richard Fleet is a member of the Newbury astronomical
Society and operates a meteor monitoring station from his
home in Pewsey in Wiltshire.
Richard shares his
observations with other members of the International
Meteor Organization (IMO). His meteor observatory is
quite different to our usual concept of what an
astronomical observatory would look like.
It has a number of very sensitive digital cameras mounted
on walls and pointing to different areas of the sky.
Recently a fifth camera was added to complete Richard’s
coverage of the whole sky. The cameras are connected
to a laptop computer that is left running all night, recording
what the cameras see. If a camera detects something
moving in the sky the computer will save the last 10
seconds to the hard drive. If no movement is detected it is
discarded. Richard can get a good night’s sleep and just
check through what has been recorded in the morning.
This is how he recorded the fireball on 17 th March. See
the videos on:

THE NIGHT SKY - MAY 2016

The chart above shows the night sky looking south at
about 22:00 BST on 15th May. West is to the right and
east to the left. The point in the sky directly overhead is
known as the Zenith or Nadir and is shown at the upper
centre of the chart. The curved brown line across the
sky 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 (west to east): Aries (the Ram, off the chart on
the right), Taurus (the Bull, off the chart on the right),
Gemini (the Twins), Cancer (the Crab), Leo (the Lion),
Virgo (the virgin) and Libra (the Scales).
Taurus is easy to identify with the bright red star
Aldebaran located at the centre of a cross shape of stars
that defines Taurus. Up to the right is the beautiful Open
Cluster M45 known as the Pleiades or the Seven
Sisters. The cluster looks like a fuzzy patch of light at
first glance with the ‘naked eye’ but after a good hard
look, up to seven stars can be made out.

To the east of Taurus along the Ecliptic is the faint and
visually rather uninteresting constellation of Cancer the
Crab. On a clear night and when seen from a dark
location a hazy patch can be made out in the centre of
Cancer. This is the beautiful open cluster M44 that is
better known as Praesepe or the Beehive Cluster. Using
binoculars it does actually look a little like an old
fashioned straw beehive surrounded by a swarm of bees.

To the east (left) of Taurus is Gemini with the stars
Pollux and Castor as the Twins. At the end of the line of
stars leading from Castor is a lovely Open Cluster M35.
It can be seen using binoculars as a small ‘fuzzy’ patch
but a telescope will show it as a ball of stars.

Just appearing over the eastern horizon is the faint and
indistinct constellation of Libra the Scales. The planet
Mars is located in Libra which makes it easier to find.

There are another three open clusters known as M36,
M37 and M38 in the neighbouring constellation of Auriga
that appear to be almost in a line with M35.
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To the east of Cancer is the magnificent constellation of
Leo the Lion. It is one of the few constellations that do
look like what it is supposed to represent. Leo has five
bright galaxies of its own, these are known as: M65, M66,
M95, M96 and NGC 3628. A medium to large sized
telescope and a dark sky will be required to see even the
brightest of the galaxies. The giant gas planet Jupiter is
perfectly placed in Leo for a good evening of observing.
Further east along the ecliptic is the large but not very
well defined constellation of Virgo the Virgin. Located
between Leo and Virgo is a cluster of galaxies that are
part of a larger cluster containing our own galaxy, which
we call the ‘Milky Way’.

Located directly overhead this month is the beautiful and
very obvious constellation of Ursa Major the Great Bear.
It is often called the Plough in the UK but is also known as
the Big Dipper. It looks most like a saucepan. With four
bright stars representing the pan and three the handle.

THE SOLAR SYSTEM THIS MONTH
MERCURY is located very close to the Sun and is not
observable this month. It will be directly in front of the Sun
in a transit on 9th May. The chart below shows the position
of Mercury at 15:00 on 9th May with the daylight sky
darkened. See pages 1 and 2.

SATURN rises at midnight at the beginning of the month
and at 20:30 by the end of the month. It will be in its best
position for observing at about 01:30. Unfortunately it will
only rise to about 17º above the horizon so will be low
and in quite turbulent air. It is 18 arc-seconds in diameter
and the rings are just starting to close up now.
URANUS was in conjunction with the Sun on 10th April
and is not observable this month.
NEPTUNE rises at 02:00 and is just about visible until the
sky begins to brighten at dawn. It will be close to the
horizon and very difficult to find.

THE SUN

Chart showing Mercury and Venus at 15:00 on 9th May
VENUS is just west of the Sun and very close to the
eastern horizon as the Sun rises. It will be very difficult to
see even though it is very bright at magnitude -3.8. See
the chart above.
MARS rises over the eastern horizon at about 21:30 and
will be observable until the sky begins to brighten at dawn.
The Red Planet will be at opposition at 01:00 BST
(midnight) on 22nd May when it will be at its closest
approach to Earth. However it still appears small at just 18
arc-seconds in diameter but is quite bright at magnitude -2.
A medium sized telescope will show the darker areas and
one of the polar ice caps. The moon will be close by at
opposition. See the chart below.

A large sunspot imaged by SOHO on 14th April 2016
The Sun rises at 04:20 at the beginning of the month and
at 04:00 by the end of the month. It will be setting at
19:00 at the beginning and 20:00 by the end of the
month. 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/ .

THE MOON PHASES IN MAY

Chart showing Mars at opposition on 22nd May at 01:00
JUPITER is now at its best after passing through
opposition with the Sun on 8th March. That means it was
due south and at its highest point in the sky at midnight. It
rises in the east at 13:30 at the beginning of the month and
at 12:00 by the end of the month. It will be in a good
position for observing as the sky darkens and will still be
around as the Sun rises. The ‘King of the Planets’ will
appear quite large at 42 arc-seconds in diameter and
bright at magnitude -2.4. See the chart on page 7.
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New Moon will be on the 6th May
First Quarter will be on 13th May
Full Moon will be on 21st May
Last Quarter will be on 29th May

THE NIGHT SKY THIS MONTH

The chart above shows the night sky as it appears on 15 th May at 21:00 (9 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 10 o’clock BST at the beginning of the month and at 8 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 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.
Planets observable this month: Jupiter, Mars and Saturn (after midnight).
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