The Night Sky in December, 2020
The Sun and Moon
Welcome to the December Newsletter, the last one in 2020. Here is hoping we can enjoy
Christmas with our families and that 2021 will be a better year for everyone.
Throughout the winter months all times will be quoted in GMT (Greenwich Mean Time)
which is the same as Universal Time or UT. This month there will be a New Moon on
December 14th which means the skies will be dark for observing around that time. The
Full Moon will be on December 30th. The Anglo Saxon name for this is the Moon Before
Yule. It is also known as the Cold Moon since this is the month when winter begins for
most of the Northern Hemisphere. This year the winter solstice occurs on December 21st .
That is when the Earth is at its closest to the Sun but the north pole is at its maximum tilt
away from the Sun. Hence our cold winters. At the winter solstice we have the shortest day
and the longest night. After that date, the days will slowly get longer and the nights shorter
until we reach the spring equinox on March 20th 2021 when the day and night will be of
equal length. On December 1st the Sun will rise at 08:03 and will set at 15:55 but on
December 31st sunrise will be at 08:26 and sunset at 16:01.
The Planets
The Sky At Night magazine chooses Neptune as its planet of the month and the best time
to see it is on December 1st at 18:30. It is in the south in the constellation of Aquarius as
shown in the star chart below. You will need binoculars to see this planet as a star like
point but if you want to see its disc you will need a telescope of 150mm (6 inch) aperture
at least. You can see that Mars is high in the south in the constellation of Pisces. It was at
opposition in October and is declining now but it is still bright and good to look at in a 6
inch telescope or larger. Uranus is well positioned this month, The best time to see it is on
December 21st at 21:45. You can find it in the south in the constellation of Aries above
and to the left of Mars (just off the chart below). You should be able to find it in
binoculars.

An interesting event this month is that Jupiter and Saturn will reach their closest
conjunction at 17:00 on December 21st when their separation will be at a historic low. You
can find them in the southwest in the constellation of Capricorn.
My friend Michael Bryce (see GoSpaceWatch) kindly sent me the image below from
Stellarium showing the two planets and some of their Moons at 17:00 on December 21st.

Mercury and Venus can both be seen in the dawn sky this month. The best time to see
them is about 30 to 90 minutes before sunrise on December 1st.
Meteor Showers
A highlight in December is the arrival of the Geminid meteor shower which peaks on the
night of December 13th/14th. This year its actual peak is expected to be at 00:50 on December 14th.. It is one of the best showers of the year since it has a Zenith Hourly Rate (ZHR)
of 110 meteors per hour. ZHR is the maximum number of meteors you can expect to see
per hour at the zenith under ideal conditions. The zenith is the point in the sky directly
above the head of the observer. This year the conditions are very favourable and 100 meteors per hour are expected. It will be a dark night with no Moon to spoil the show. You
will be able to see meteors all over the sky but if you trace them back, they all appear to
emanate from the radiant which for this shower is a point in the sky near the constellation
of Gemini. Hence the name Geminids. The position of the radiant can be seen in the image below (courtesy of Astronomy Now). It can be found high in the sky in the south. If
you want to try to image a Geminid then set up your camera on a tripod, open the aperture,
set the ISO value to the highest your camera has and take exposures of around 30 seconds
at regular intervals. Ideally use a cable release. The advantage of the Geminids is that the
meteors are quite slow which gives you more time to take images.

Astronomy for Dummies
Jason Bullough has written in to ask “how about some points on getting decent telescopes
or binoculars for stargazing & planet watching”. Thank you for this Jason. First of all don't
rush into buying a telescope. You can do a lot of stargazing with the naked eye. You can
learn to find your way around the constellations for example. Also if you download
Stellarium (which is free) you can find out which planets are in the sky and learn how to
find them. The next step is to use binoculars to look at the Moon and planets. You can see
some detail on the Moon with an eveyday pair of 10x50 binoculars but I strongly
recommend a pair of 15x70 bins which give x15 magnification and have an aperture of
70mm which can let in more light than smaller bins. I still recommend the Celestron
Skywatcher 15x70 bins which I bought many years ago. Other people that read this
Newsletter have bought them and are very pleased with them.You can buy them on the
internet for about £65. Of course you need to stabilise binoculars or else the image snakes
around. You can do this by bracing yourself in some way or by mounting them on a
camera tripod. These days, you can buy stabilising binoculars but these cost several
hundreds or even thousands of pounds.
If you are really sure you want to carry on with astronomical observing then it is the time
to consider buying a telescope. You need to decide what your budget is and what you want
to do with the scope. Telescopes are divided into reflectors and refractors. Reflectors are
made with mirrors and refractors with lenses. If you are interested in looking at distant
galaxies then a reflector is the best buy since they are cheaper to make and you will be
able to buy a larger one with your budget. On the other hand if you are interested in going
into astrophotgraphy then a refractor is the best choice since they have very high quality
optics, Also if you want to do long exposures you need to buy a tracking mount which will
follow the rotation of the Earth. I recommend SkyWatcher and Celestron for small
reflectors and refractors. For larger reflectors I recommend Dobsonians. For very high

quality refractors I suggest William Optics.
There are many computer controlled telescopes on the market but beware. They can be a
hassle to set up. On the other hand I have seen keen astrophotgraphers spend an afternoon
setting up their kit and then leaving it to fire off whilst they go indoors to watch TV! One
of the disadantages of computerised telescopes is that you don't learn your way around the
night sky. You just set the telescope to go to an object and off it goes. I suggest you buy
one of these only if you are very computer literate.
I hope that is a good start for you Jason but come back to me if you have more questions.
Erik Anderson has written in with the comment “It seems the Winter Solstice will be the
time to see Jupiter and Saturn”. Well yes and no Erik. It is a historic moment since the two
planets will be closer together than they have ever been since July 1623 according to the
Sky At Night magazine. Unfortunately they are setting early and they are low in the
southwest so you need a flat, open horizon in that direction. You need to look just after
sunset to find them. The star chart below shows the sky in the southwest at 17:00 on
December 21st. You can see the planets are close to setting and the sky is quite light. If you
look at the same time at the beginning of the month then the planets will be slightly higher
in the sky which will be darker and without the Moon nearby. I tried to get a starchart for
July 1623 to show the two planets then. This is something I can do with the Starry Night
program I use to produce my starcharts. Unfortunately the conjunction happened in the
day so the planets were lost in the Sun.

Erik has also sent in a link to this article in Science magazine Which you may like to have
a look at.
https://www.sciencemag.org/news/2020/11/precise-maps-millions-bright-quasars-showour-place-cosmos-never?utm_campaign=news_daily_2020-1124&et_rid=545991100&et_cid=3571731

One of the problems of positioning objects in the sky is that they are always moving. So
you need to find something stationary to act as a reference point. Distant stars do not move
very much in a human lifetime so they can be considered as fixed points and used to form
a reference grid rather like lines of latitude and longitude. This article describes using
distant quasars to form such a grid. Quasars were first discovered by radio astronomers
when they noticed that some galaxies were producing vast amounts of radiation and
nobody knew why. Now we know that many galaxies have supermassive black holes at
their centres. The matter that accretes around these eventually falls into the black hole and
when it does it releases enormous bursts of radiation. This radiation is mainly at radio
wavelengths so these objects became known as quasi-stellar radio souces i.e. quasars.
However astronomers working with optical wavelengths were not interested in a grid
reference at radio wavelengths but the signals from quasars at optical wavelenghts were
very faint. The spacecraft Gaia has trasformed this by being able to collect data with very
sensitive instruments closer to quasars and outside the Earth's atmosphere. The Gaia space
mission has now set up a reference grid of 1.6 million quasars using optical methods! They
have discovered that this gives very accurate results when used to position objects in
space. For example it is an excellent way of accurately positioning GPS satellites. This
technique also helps missions to Mars to land with the pinpoint accuracy we have come to
take for granted! Isn't science wonderful?
Images of the Month
The image below shows the Gaia spacecraft observing distant objects in the Milky Way
(courtesy of ESA/NASA)!

Roland Gooday is continuing to be very active in astrophotography as you will see if you
look on his Facebook page. Below is an image he took in November of the NGC 891
galaxy. This galaxy is also listed as Caldwell 23 in the Caldwell catalogue which is a
catalogue of 109 objects including clusters, nebulae and galaxies for observation by
amateur astronomers. It was set up by Sir Patrick Moore whose full name is Patrick
Caldwell Moore.
NGC 891 is an edge-on, unbarred spiral galaxy. It looks like our Milky Way would look if
we saw it edge-on. On the other hand our galaxy is a barred spiral galaxy which means it
has a centrel disc or bar of old stars. NGC 891 was discovered by William Herschel on
October 6th 1784. It is 30 million miles away in the constellation of Andromeda. It is a
member of our local group of galaxies. It is sometimes known as the Silver Silver Galaxy.
Roland took this image with his Celestron Edge HD800 telescope and his Nikon D7200
camera. He used the Skywatcher NEQ6 PRO Equatorial Mount to track the rotation of the
Earth. He also used his Celestron Off-Axis Guider for the first time. This can improve the
tracking of the equatorial mount. Roland was so pleased with the result that he would like
to re-do some of his earlier images using the guider. His guiding camera was the ZWO
ASI 120 MC USB 2.0. He took 16 frames each of 360” exposure. The software tools he
used to process the images were StarTools 1.7, Adobe Photoshop CC 202 and Deep Sky
Stacker 4.2.3.

Thanks very much for this Roland! We are looking forward to more!
Constellation of the Month
In the last few months I have described 5 circumpolar constellations as shown in the image
below. I am now going to move further away from the pole to describe the constellation of
Perseus. This is shown in the top left of the image below.

Perseus is a large constellation and easy to find. The star chart below shows the sky in the
east at 18:00 on December 1st . I have highlighted the constellation for you with the image
of the hero Perseus, To the left of him is the circumpolar constellation of
Camelopardalis. Above him is the bright W shaped constellation of Cassiopeia. To the
right of him is the Andromeda constellation and the Andromeda galaxy. To the right of
that is the Great Square of Pegasus. So it is not hard to pinpoint Perseus and the main
body of it looks like a chicken wishbone. Don't forget that when the constellations come
round each year they haven't moved with respect to each other. So constellations that are
close together now will remain close together throughout a human lifetime.

The chart below shows the region around Perseus in more detail (courtesy of Sky and
Telescope). I will discuss some of this in my next Newsletter in 2021.

GoSpaceWatch
My friend Michael Bryce has set up a company called GoSpaceWatch Ltd. He produces a
weekly Newsletter and also at the moment is arranging Zoom presentations every month.
The next two presentations are shown below and you can see that I will be giving my
Myths and Legends talk on December 2nd. Tickets are £3 pp. If you are interested in
finding out more about this then contact Michael on mbrycedy8@gmail.com.
Wednesday 2nd December at 7:30 pm
Valerie J. Calderbank BSc, MBCS, CEng, CITP, FRAS:
“Myths and Legends of the Stars”
Tickets https://bit.ly/36f5FKH
Wednesday 16th December at 7:30 pm
John Mclean FRAS:
“To Bennu and Back”
The story of NASA's OSIRIS-REx Mission to Asteroid Bennu from the UK NASA
OSIRIS-REx Ambassador.
Tickets https://bit.ly/355pSTQ

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 easier and clearer to see. Dalian time is 8 hours ahead of Greenwich
Mean Time so you will see things before we do.
The chart below shows the sky over Dalian in the southwest at 18:00 on December 21st.
You can see that Jupiter and Saturn are very close together and about to set on the
horizon. Above them is the constellation of Capricorn and to the left of them are the
southern constellations that we can't see, that is Piscis Austrinus (the southern fish), Grus
(the crane - a of bird) and Microscopium (the Microscope). To the right of the image is
the constellation of Aquila with its bright stars Altair and Tarazed.

If you look higher in the sky at about the same you will be able to see the sky as shown in
the chart below. In the bottom right you can see Neptune close to the Moon and above it is
the circlet, the head of the fish in the constellation of Pisces. In Pisces also you will be
able to get a beautiful view of Mars. To the left of that is the constellation of Aries where
you will find Uranus. Above that is the Andromeda constellation and the Great Square
of Pegasus to the right of it. Finally in the top left corner you can see part of Perseus
which looks like a chicken wishbone. So when I talk about Perseus in the first section of
this Newsletter you should be able to see it (if you can escape from the bright lights of
Dalian)!

If you want to see Venus and Mercury then you can catch a glimpse of them in the south
east at 06:30 on December 1st. Finally will you be able to see the Geminids? The answer is
“yes” as you can see in the star chart below. This shows the sky in the west at 05:00 on
December 14th which is when the meteror shower peaks. In the centre you can see the
constellation of Gemini the Heavenly Twins. I have highlighted this for you so you can
see the bodies and heads of the twins. The heads are marked by the two bright stars Castor
and Pollux. Below Gemini you can see see that Orion is just setting on the western
horizon. To the right of this is the constellation of Auriga the Charioteer with the
constellation of Perseus to the right of it. So when I talk about Perseus in the next
Newsletter you will be able to see it.

Now to the Southern Hemisphere!

What's Up in the Southern Hemisphere?
The star chart below shows the sky in the west over Sydney at 20:00 on December 1st. In
the left of the chart you can see Jupiter and Saturn very close together. To the right of
them is the constellation of Capricorn and then Aquarius where you can find Neptune.
To the right of this you can see the circlet, the head of the fish in the constellation of
Pisces which is where you can find can find Mars. To the right of this, but just off the
chart is where you will find Uranus. Note that at the top of the chart you can see the
constellations of Pisces Austrinus and Microscopium which our friends in Dalian can
see. Below Pisces you can see the Great Square of Pegasus.

You will also be able to see the Geminids if you don't mind the early hours. The star chart
below shows the sky in the northwest over Sydney at 03:00 on December 14th. In the top
left you can see that Orion is taking a dive to set in the northwest. To the right of him is
Gemini which I have highlighted for you. Below and to the left of the heavenly twins you
can see that the constellations of Taurus, Auriga and the Pleiades are about to set. If you
want to see Venus and Mercury you may just be able to spot them rising in the east just
before the Sun around 04:30 but be careful to protect your eyes.

This month, I will finish by talking about the circumpolar constellations in the southern
hemisphere. There are only three, that is Centaurus, Carina and Crux. Last month I
talked about Centaurus so this month I will focus on Carina. As you can see in the chart
below, Carina is situated to the right of Centaurus and Crux is between these two. Carina is
Latin for the hull or keel of a ship.

The star chart below shows Carina in detail. Notice that the two constellations above it are
Vela and Puppis. These three constellations together once formed the large constellation
of Argo Navis which represented the ship Argo sailed by Jason and the Argonauts when
they went in search of the Golden Fleece according to Greek mythology. However The
constellation was so large with so many stars to catalogue that the French astronomer
Lacaille decided to split the constellation into three in 1763. So Vela became the sails,
Puppis the poop deck and Carina the hull. These three are now officiallly included in the
88 constellations recognised by the IAU (the International Astronomical Union). Lacaille
labelled the stars with a single set of Greek letters for the whole of Argo, and separate sets
of Latin letters for each component constellation. By far the brightest star in Carina is
alpha (α) Carinae which is also called Canopus. It is also the brightest star in the
southern hemisphere and second in brightness only to the star Sirius in the northern
hemisphere. Canopus is 310 light years from the Sun. is 10, 000 times more luminous than
the Sun, 8 times more massive and 71 times the Sun's radius! It has a surface temperature
of 7,400 ºK compared with the Sun's temperature of 6,000 ºK . To the naked eye it is a
brilliant white star and is approximately 35.1 million years old!

Well that is all for this year. However you choose to celebrate Christmas, whether it is as a
celebration of the Winter Solstice or as a Christian festival then please enjoy it but stay
safe and well. I wish all of you the best Christmas possible in the present situation and I
look forward to meeting up with you again in 2021!
Valerie Calderbank FRAS

