The Night Sky in September, 2020
The Sun and Moon
September is usually recognised by astronomers as the start of the stargazing year. The nights
are drawing in but are still warm and so it is an excellent time to observe. This month there will
be a New Moon on September 17th and a Full Moon on September 2nd so the darkest skies for
stargazing will be in the middle of the month. The Moon will rise at 20:18 BST on September
1st and at 18:43 BST on September 29th.. On September 1st the Sun will rise at 06:20 BST and
set at 19:59. By October 1st sunrise will be at 07:12 BST and sunset at 18:46.
The Planets
The planet of the month is Mars and the best time to see it is on September 30th at 02:00 BST.
It can be found in the south in the constellation of Pisces the Fish. Mars will reach opposition
in the middle of next month. This is when it will be on the opposite side of the Earth from the
Sun and will be at its brightest and best. If you prefer not to be out observing in the early hours
of the morning then you can see Mars before midnight as shown in the star chart below. This
shows the sky in the east at 23:59 on September 9th. You can see that the Moon is just rising in
the constellation of Taurus the Bull. Nearby is the giant red star Aldebaran which is known as
the red eye of the bull.To the left of it is the constellation of Auriga the Charioteer with its
bright star Capella. Above Taurus you can the Pleiades a beautiful open cluster of stars which
looks stunning in binoculars. Above it to the right is Aries which, as you can see, is not very
distinctive! To the right of this is the constellation of Pisces the Fish and there you can find
Mars!

Mars can be seen going into retrograde motion on September 9th. This is shown in the image
below. If you observe the position of Mars for several nights in a row, you will see that it is
moving slightly to the east each night. However, there comes a point when it appears to stop in
its track and then can be observed moving slightly to the west. It will reach its next stationary
point in the west in the middle of November. Then it starts to move to the east again. The image

below is obtained by superimposing images of Mars taken several nights in a row. Mars isn't
really stopping and changing directions, it is simply the way we see it. It is similar to the way
runners on a racing track see each other. We are on the inside track of Mars and travelling faster
than it. As we approach it, it seems to be moving forwards until we are level with it when it
seems to stop. When we overtake it and pull away from it, it seems to be moving backwards.
This is exactly what retrograde motion is.

What about the other planets this month? Venus is still a bright, morning object as can be seen
in the starchart below. This shows the sky in the east at 04:00 on September 14th. There you can
see Venus in the constellation of Cancer with M44 (The Beehive Cluster) above it and a
slender crescent Moon above that. Above Cancer is the constellation of Gemini and the
constellation of Orion is to the right of that. A lovely sight!

Saturn and Jupiter are both evening objects as can be seen in the starchart below which shows
the sky in the south at 21:30 on September 1st. There you can see both Jupiter and Saturn in the
constellation of Sagittarius. The Moon can be seen in the south-east and to the east of that is
Neptune. If you look further to the east at around 23:00 you will see that Uranus is just rising
between Mars and the Pleiades.

Meteor Showers
There are no meteor showers this month. We must wait until October for the Draconids and the
Orionids.
Astronomy for Dummies
I have received three questions this month. The first is from Harry Das. We met Harry in
Switzerland last year together with his partner Dani and her son Ryan. Harry says:
“Yes I have a question . I have been reading about the Fermi Paradox for a while now. I have
been trying to explain this to Ryan and he seems to be interested. Can you help?”
Thanks for this question Harry. The Fermi Paradox is named after Enrico Fermi an Italian
American physicist. The paradox is concerned with the apparent conflict between the estimated
number of extra-terrestrial civilisations that exist in the universe and the fact that we have not
found any evidence of their existence. Put simply, if there are millions of civilisations out there
why haven't we heard from them?
An estimate of the likely number of alien civilisations can be obtained from the Drake
equation which was developed by Dr. Frank Drake. If you are allergic to mathematical
equations then I suggest you skip over the following image produced by NASA. Basically if
you want to estimate the likely number of advanced civilisations in the Milky Way, you
mutiply together the following: the number of stars created every year in the Milky Way, the
number of these stars which will have planets, the number of these which are capable of
producing life since they are in the habitable zone around their star, the percentage of these
planets which will develop life, the percentage of these which will develop intelligent life, the

percentage of these which will have the technology to communicate and the length of time
these civilisations will exist to be able to communicate!

The problem with the Drake equation is that there is so much variation in the estimated size of
each parameter in the equation. This means that widely different results can be obtained.
Another problem not mentioned above is the speed of communication. The Milky Way is
100,000 light years across. If an alien civilisation at the opposite end of the Milky Way sends a
signal at the speed of light today then it will take 100,000 years to reach us! Also what
technology are they using? Will we be able to intercept and decode the signals to show they are
from aliens?
The next question is from Martin Lee. We have met Martin a number of times on cruise ships.
He has a remarkably active cruising life as a dance host on board. He is also a graduate of
King's College London which Michael and I are so we have a lot in common. If you are
interested in finding out more about him then go to http://www.MPLee.Co.UK/index.htm . His
question is:
“Why do aurora form a circle around a geomagnetic pole rather than zoom in on it please?”
As you may know, the centre of the Earth is molten iron. This has the effect of making the
Earth behave as if there is a bar magnet at its centre as shown in the image below. This results
in the north and south magnetic poles. As can be seen below, these are not exactly in the same
positions as the north and south geographic poles. The bar magnet results in lines of magnetic
force between the two poles. This is called the magnetosphere. Charged particles from the Sun
are deflected by the magnetosphere and the only way they can enter the Earth's atmosphere is
through the north and south magnetic poles as shown below. Now you might think that these
particles will be attracted by the Earth's gravity and simply pile up at the poles. However,
particles from the solar wind reach the Earth at a speed of around 400 kms/sec (about 1 million
miles per hour). The Earth's magnetic field deflects these particles. Those deflected into spiral
orbits around the poles are the ones we see as aurorae. Thanks for that question Martin!

The third question this month is from Andy Robertson who lives in our village. His question
was triggered by the fact that a piece of Moon rock found in the Sahara is being auctioned off at
Christie's and is expected to fetch $500,000! Andy says:
“ I can understand that meteorites sometimes land intact on the Earth, but how does a piece
of the Moon get here (and not courtesy of NASA)? Has a large meteorite crashed into the
Moon with such force that it dislodged enough material for some to find its way to Earth and presumably leaving a large crater on the surface of the Moon?”
The short answer to this is “yes”! Here is my long answer!
If you look at the Moon in binoculars you will see that it is covered in craters. One of the
largest is Tycho which is 53 miles in diameter. You can see this near the south pole of the
Moon. The Moon has been bombarded by rocks throughout its history and since there is no
atmosphere, these rocks don't burn up like they do in the Earth's atmosphere. The speed
required for an object to escape from the gravitational pull of the Moon or Earth is called the
escape velocity. The escape velocity for the Moon is 2.38 Kms/sec which is around 5,000 mph.
This is much lower than the escape velocity from Earth which is 11.2 Kms/sec or around
25,000 mph. So all it needs is for a large rock to dislodge a piece of the Moon with sufficient
energy for the escape velocity to be reached.
Andy goes on to ask:
“ If a piece of rock escapes the Moon’s gravitational pull, would it always fall to Earth,
irrespective of the direction it was initially travelling?”
The short answer to this is “No”. The rock could be going so fast that it could escape the Earth's
gravitational pull as well. Such fast moving rock could only impact the Earth if it came from
the near side of the Moon. Remember that the Moon and Earth are locked into each other by
their gravity.This is known as tidal locking? This means that the Moon takes exactly as long to
spin on its axis as it does to revolve around the Earth. The result is that we only ever see one

side of the Moon. Dislodged material from that side of the Moon will approach Earth at great
speed and will be sent into an orbit around the Sun. Whether or not it falls to Earth will depend
on whether this orbit meets the Earth and its atmosphere. This depends on many factors such as
its direction and speed as well as the location of the impact. However if material is dislodged
from the opposite side of the Moon then it is less likely to fall to Earth but not impossible.
The answer to Andy's question is far more complicated than might be expected at first sight. If
the Earth, the Moon and the piece of rock were stationary then the answer would be quite
simple. However, here we have three bodies in motion interacting with each other. This is the
notorious “three body problem” in Physics. No general soution to this problem is possible!
Thanks for these interesting questions! I must also thank my son, Professor David Calderbank,
and my husband, Dr. Michael Calderbank for discussing the answer to these questions with me.
They were not easy to answer and we hope you are satisified with our replies.
Images of the Month
I haven't received any images this month but it hasn't exactly been ideal conditions for
astrophotography!! September may be much better.
Constellation of the Month
I am going to continue with the circumpolar constellations for the moment. I have some more
new members this month so for them I will include the description of what these constellations
are. The Earth is a spinning ball which rotates from west to east around its north/south axis at a
speed of 1,000 mph. As the night passes and the Earth turns towards the east, heavenly objects
appear to rise in the east, track across to the south and set in the west. This means that as the
night goes by we see different constellations as they rise and set. Also the Earth is in orbit
around the Sun at a speed of 67,000 mph. As we travel around this orbit every year we see
different parts of the night sky at different times of the year. However the constellations that are
near to the north pole are in the sky all night and all the year round. These are known as the
circumpolar constellations. There are only 6 of them as shown in the chart below.
If we go round the pole in an anticlockwise direction starting at the top in the diagram, then at
the top is Camelopardalis the Camel. Next to this is the W shaped constellation Cassiopeia
and then Cepheus which looks like the gable end of a house. Next is the meandering
constellation of Draco the Dragon and finally Ursa Major. In the centre is the pole star
Polaris and nearby is the constellation of Ursa Minor, the Little Bear. The other
constellations in the chart, such as Perseus, are not circumpolar. Draco and Camelopardalis are
both very faint constellations so we can focus in on the other 4. Note that as the night goes on
these appear to us to be rotating round the pole and will seem to have a different orientation at
different times. People wonder why the Plough is sometimes upside down and that is the
reason!

Last month I described Ursa Major. This month, I am going to pass over Camelopardalis and
focus on the constellation of Cassiopeia! A number of you will have seen this constellation
since the stars are so bright and it is a very distinctive W shape (or M when it is upside down)!
In Greek mythlogy, Cassiopeia was the Queen of Ethiopia and her husband, Cepheus was the
King. It is easy to find both of these constellations from the Plough. Follow the pointer stars
from the Plough until you reach Polaris (see last month's Newsletter). Then carry on the same
line past Polaris and you will come to Cepheus which looks like the gable end of a house. You
will always find Cassiopeia on his left. The stars do not move very much with respect to each
other so these two will go round the pole star together. This applies to all of the constellations.
For example, every winter, Orion rises in the east and tracks across the sky and sets in the west.
In front of him will always be Taurus the Bull, behind him will be his hunting dogs (Canis
major and Canis minor) so once you have learnt the relative positions of the constellations you
will always know them.
As shown below, the brightest stars in any constellation are labelled with Greek letters. The
brightest is alpha (α), the next is beta (β), then gamma (γ), delta (δ) and epsilon (ε). These are
used to identify the star, so that the star alpha is sometimes referred to as alpha Cassiopeiae!
Many of the brightest stars are also given names often by the Arabs. Alpha Cassiopeiae, for
example, is also known as Schedar.

In the image below the stars are numbered and the table below the image gives you information
about each star. It gives the name, the meaning of the name, the type of star it is and the
magnitude. Note that around constellations there are often other objects such as star cluster sand
galaxies. Many are Messier objects which are listed in the Messier catalogue.

Now off to our friends in Dalian, China!
What's Up in Dalian, China?
As always, most of what I have written in the previous section applies to you. Since you are in
the Northern Hemisphere, the sky you see is very similar to ours except that you are further
south so you can see further down into the Southern Hemisphere. Also, objects that are low
down on the horizon for us, are higher in the sky for you. This is a great advantage since they
will be well above the horizon and will be clearer to see. Dalian time is 8 hours ahead of
Greenwich Mean Time so you will see things before we do.

The first star chart below shows the sky in the South at 22:00 on September 1st. You have the
lovely sight of Jupiter and Saturn amongst the Messier objects in Sagittarius. To the left of
this you can see a gibbous Moon in the constellation of Aquarius and to the left of that you can
find Neptune but you will need a telescope to see its disc. At the bottom of the chart you can
see some of the southern constellations that we can't see including Piscis Austrinus,
Microscopium and Corona Australis.

The next star chart below shows you the sky in the east also at 22:00 on September 1st . To the
left of Neptune you can see the circlet which is the head o the fish in the constellation of
Pisces. Near the horizon, you can see that Mars and Uranus are just rising. Above them is the
constellation of Aries. Above Aries you can find the Andromeda constellation with the
Andromeda galaxy above it. To the right of this you can see the Great Square of Pegasus, all
glorious sights to behold!

Finally, if you look in the east at 05:00 on September 14th you will see Venus in the
constellation of Cancer. M44 (The Beehive Cluster) is above it and a slender crescent Moon
is above that, exactly as described on page 2 of this Newsletter. Above Cancer is the
constellation of Gemini and the constellation of Orion is to the right of that.

Now to the Southern Hemisphere!
What's Up in the Southern Hemisphere?
A summary of the planets for you this month is as follows; Mercury is on show all month in
the evening sky; Venus is a blazing 'morning star' in the pre-dawn sky all month; Mars grows
in brightness throughout September in the late evening sky and by the end of the month it will
have reached magnitude -2.4; Jupiter remains dominant in the evening sky in the constellation
of Sagittarius; Saturn stays close to Jupiter and the pair will make a brilliant evening sight all
month; Uranus rises in the mid-evening in the constellation of Aries; Neptune comes to
opposition this month in the constellation of Aquarius. Note that you will need a telescope to
see the discs of these last two planets.The star chart below shows the sky in the northeast over
Sydney at 22:00 on September 14th. There you can see Mars in the constellation of Pisces with
the planet Uranus just rising below it. In the centre of the chart is the Great Square of
Pegasus with the Andromeda constellation and the Andromeda galaxy just rising below it.

The following star chart shows the sky in the west also at 22:00 on September 14th. There you
can see Saturn and Jupiter in Sagittarius with many of the Messier objects in that region just
below them. Note also that Pluto is between the two planets but you will need a large telescope
and dark, clear skies to spot this. To the left of Sagittarius you can see the stinging tail of
Scorpius. Also to the left of this chart you can see some of the constellations that we can't see
such as Lupus, Norma, Ara and Telescopium.

Before I finish for this month, I would like to remind you that you don't need a telescope or
binoculars in order to stargaze. You can learn quite a lot simply by sitting outside on a warm
night and trying to identify constellations just using the naked eye. Below is a chart which will
show you the constellations close to the south pole. This chart also shows the position of the
LMC (Large Magellanic Cloud) and the SMC (Small Magellanic Cloud). These are easily seen
with the naked eye on a dark night. They are irregularly shaped galaxies which are currently
being absorbed into the Mily Way!

Until next month – happy stargazing and dark skies!
Valerie Calderbank FRAS

