The Night Sky in August, 2019
This month I would like to start by focussing on the Moon since it was the “star” of the month
in July! One or two readers have contacted me either about the eclipse or about the Apollo
landing. Many thanks to our friend Neil for sending in the following two images of the eclipsed
Moon. He took these with a hand held camera and a zoom lens in his front garden in Stevenage
Old Town. The first one shows the steeple of the parish church.

We have a number of tall trees around us so we couldn't see the Moon when it was low on the
horizon. We did once get a glimpse of it through the trees and it looked very red and unlike
anything we had seen before. By the time it had risen above the trees, the Moon's disc was very
bright and white. This leads to a question sent in be our friend Fran. “Why was the Moon red”?
This is mainly because our atmosphere scatters and bends light. Blue light has a short
wavelength and is scattered and bent more than red light which has a longer wavelength. In a
lunar eclipse most of the sunlight which should reach the Moon is blocked out by the Earth as
shown in the image below. But some of it does reach the Moon by passing through the
atmosphere around the edges of the Earth. More of the blue light is scattered than the red and so
it mostly red light which reaches the Moon. This is then reflected back to us so we see it as red.

The higher the Moon rises in the sky, the less atmosphere the light passes through and so the
Moon loses its red colour. This not only explains why a lunar eclipse is red, it also explains
why sunset and sunrise are red and why the Harvest Moon is red since the Moon is close to the
horizon at that time of year.

Now to the Apollo landing. I continue to be surprised by how many people still think that the
Apollo 11 landing didn't happen and it was all done in a Hollywood studio or in the middle of a
desert somewhere. Here are just some of the typical things I have heard:- “When astronauts are
shown jumping up and down on the Moon this couldn't have happened since they would have
floated off into space”! “The astronauts couldn't have made footprints since there is no
atmosphere on the Moon”! “The American flag was shown fluttering in the breeze which
couldn't happen since the Moon has no atmosphere”! It is true that the Moon has no atmosphere
but it does have gravity. The gravity on the Moon is less than on Earth so that if you weigh 200
lbs on Earth then you would only weigh 33 lbs on the Moon! How fast would you have to travel
in order to escape from the gravity on the Earth or Moon? This is known as the escape velocity
which is approximately 25,000 mph on the Earth. This is why such powerful rockets are needed
to escape from the Earth's gravity. On the Moon the escape veloocity is approximately 5,320
mph which is why the lunar module had to fire up its engines to escape from the surface.
Footprints are caused by gravity not atmosphere. As soon as Neil Armstrong's boot touched the
Moon's surface it would be pulled down into the dust by gravity. Since there is no atmosphere,
there is no wind or rain so the footprint will stay there forever unless it is destroyed by
something else such as an asteroid impact or other human beings. The flag placed on the Moon
was hemmed at the top and hung from a horizontal bar fixed on top of a pole. When the pole
was moved by the astronauts to fix it in the ground the flag was moved around by them. Since
there is no atmosphere on the Moon and so no air resistance, the flag would flutter far longer
than it would in an atmosphere. After it stopped, it would not move again unless the pole was
touched again. I hope this answers some of the above statements!
In one of my talks I make the following statement:- “The Moon is moving away from the Earth
at the rate of 3.8 cms per year which is roughly the rate at which finger nails grow”! How do we
know this with such accuracy? When Apollo 11 landed on the Moon the astronauts left a mirror
there. This was no ordinary mirror as can be seen in the image below. There is a replica of the
mirror on display in the Science Museum and I took this image on a recent visit.

NASA can fire a laser beam up to the Moon so that it strikes the mirror and is reflected back to
Earth. When it arrives back it is picked up by a detector so that the time it has taken to get to the
Moon and back can be accurately measured. The speed of light is also known very accurately
and that is the speed of the laser beam. The distance to the Moon can then be calculated since
distance is speed multiplied by time. So if Apollo 11 didn't land on the Moon how did that
mirror get there?

There were hundreds of thosands of people involved in the Apollo Moon landing. Surely at
least one of them would have spilled the beans if it was faked! In addition to that, the Moon
landing was monitored by a number of observatories including Jodrell Bank, the Parkes
telescope in Australia and the Russians, so they would have to be conned as well. Unlikely!
Michael has an Apollo 13 workshop manual and he came across something you may find
interesting.The Eagle landed on the Moon at 20:17:40 on Sunday July 20 with 216 pounds (98
kg) of usable fuel remaining. Information available to the crew and mission controllers during
the landing showed that the LM had enough fuel for another 25 seconds of powered flight
before an abort without touchdown would have become unsafe. But post-mission analysis
showed that the real figure was closer to 50 seconds. Apollo 11 landed with less fuel than most
subsequent missions, and the astronauts encountered a premature low fuel warning. This was
later found to be the result of greater propellant 'slosh' than expected, uncovering a fuel sensor.
On subsequent missions, extra anti-slosh baffles were added to the tanks to prevent this.
Before I end this section about the Moon, there is one more thing people often ask. Why do we
never see the far side of the Moon? This question is also related to why the Moon is moving
away from us. The answer is because of “tidal locking” and you might say ”what has this got
to do with tides”? The Moon's gravity pulls on the Earth and causes the water in the oceans to
be pulled towards it as shown in the diagram below. This means there is a high tide on the side
of the Earth facing the Moon and on the opposite side. Elsewhere on the planet, water drains
away to fill the bulges and causes a low tide. But the Moon doesn't just pull on the oceans, it
pulls on the atmosphere and the Earth's crust as well. This causes a bulge in the Earth on the
side facing the Moon. Because of the Earth's rotation, this bulge in the Earth is ahead of the
Moon. The Moon's gravity exerts a drag on the Earth and this slows down the rate of the Earth's
spin. But the Earth exerts a pull on the Moon expandung its orbit and slowing it down. This
causes the Moon to move slightly further away. The end result of this is that the Moon and the
Earth are locked together and the time that the Moon takes to spin on its axis (28 days

approximately) is the same time as the Moon takes to rotate once round the Earth (also 28 days
approximately) so we never see the far side of the Moon!

I hope this answers all your questions about the Moon. If not, please get in touch.
What is going to happen in the night sky in August? There will be a New Moon on August 1st
and 30th and a Full Moon on August 15th. On August 1st the Sun will rise at 05:25 and set at
21:06. On August 31st the Sun will rise at 06:17 and set at 20:03. August is the month for the
Perseids meteor shower. These meteors can be seen from August 1st until the 15th but the peak
will occur on the night of August 12th-13th. Where do you have to look to see them? The
answer is that you can see meteors anywhere in the sky. But if you trace them back to their
point of origin then they all appear to come from the same point in the sky. This point is called
the radiant. In the case of the Perseids, the radiant is very close to the constellation of
Perseus, hence their name. How many will you see? The Zenith Hourly Rate for this shower
is 110 meteors per hour but this is only when seeing conditions are perfect and the radiant of
the shower is directly overhead. A lower rate of 40 to 50 meteors per hour is more realistic.
The star chart below shows the sky in the north east at 01:00 on August 13th. You can see the
constellation of Perseus in the middle of the chart. It is shaped like a wishbone. Above it and
slightly to the right is the wedge shaped Andromeda constellation. At the top of the chart you
can just see the Andromeda galaxy. Near the bottom of the chart are the Pleaides. To the left
of these is the constellation of Auriga the Charioteer with its bright star Capella.

As we move towards Autumn, one of the most dominant constellations high in the sky is
Cygnus the Swan. This is also known as the Northern Cross. The star chart below shows the
sky in the east at 23:00 on August 12th. You can see that Cygnus is to the right of the
constellations of Cepheus and Cassiopeia. Above it is the bright star Vega in the constellation
of Lyra. This is the brightest star in the Summer sky. The Milky Way runs through this region
and is rich in beautiful objects many of which can be seen with binoculars

Below is a diagram of Cygnus which shows why it also called the Northern Cross. At the top of
the cross is the bright star Deneb which is one of the stars in the Summer Triangle. Deneb is a
bluish white super giant star with a surface temperature of approximately 8,000 degrees
(compared with the Sun at 6,000 degrees). To the left of Deneb you can see the North
American Nebula so called because it is shaped like North America as can be seen in the
second image below. To the right of it is the Pelican Nebula which is situated between two
small stars. Both of these nebulae are emission nebulae consisting of hydrogen atoms which
are ionized and in an excited state. This causes them to emit coloured light, mainly red from the
hydrogen. Unfortunately when we look at them through binoculars or a telescope they look like
foggy grey clouds. You will get a better view through a telescope if you use a UHC filter which
you can buy for £37 from First Light Optics. But if you want to capture the colour then you will
need to image them. One other nebula worth looking at is the Veil Nebula which you can see
on the left below the cross bar of Cygnus. This is a cloud of gas left over from a supernova
explosion.
In the diagram below, something new to me caught my eye. This is called Piazzi's Flying Star
which is situated below the North American nebula and above the cross bar of Cygnus. It is
called the “flying star” because it moves quite rapidly against the distant backdrop of stars. This
is because it is only 11.4 light years from the Earth. So it is a bit like looking at a runner close
to you who will appear to be running faster than one further away from you. The official name
of this star is 61 Cygni and it is a binary star composed of two dwarf orange stars as can be
seen in the third image below. You will probably need binoculars to find it.

Finally on this tour you should have a look at Albireo which is the bottom star of the cross.
This was always on Patrick Moore's list of the top ten most beautiful sights in the heavens. It is
a stunning binary star with one star a bright orange and the other a bright blue. You can see this
star with the naked eye of course but to resolve the binary you will need powerful binoculars or
a telescope. We have looked at this through our 12 inch scope and it had the “wow factor”!

Now off to our friends in Dalian, China!
What's Up in Dalian, China?
I will start by recommending that you read the previous section of this Newsletter. Much of it
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 star chart below shows the sky high in the East at 01:00 on August 13th. There you can
Perseus so you should be able to enjoy the Perseids meteor shower. Also you can see the
Andromeda galaxy at the top of the chart and the Pleiades at the bottom.
The second chart below shows the sky in the south at 23:00 on August 12th .There you can see
Saturn close to the Moon and in the constellation of Sagittarius. Below it you can see the entire
constellation of Scorpius lyng on its side. Above it is Jupiter in the constellation of Ophiuchus.
Finally, if you look in the south above Saturn, you can see Cygnus the Swan diving towards the
horizon as shown in the third chart below. You should be able to see the nebulae and flying star
which I describe in the first section of this Newsletter.

Now to the Southern Hemisphere!

What's Up in the Southern Hemisphere?
The star chart below shows the sky over Sydney at 23:00 on August 12th. The constellation of
Perseus does not appear in your skies at this time so you are unlikely to see any of the Perseids
Meteor Shower. However, you can see the constellation of Cygnus the Swan as can be seen in
the chart. If you look at the description of this region in the first section of this Newsletter, then
a lot of it applies to you. However, in your case the swan is flying upside down so everything is
upside down compared to us. The bright star Deneb is at the bottom of the cross and the North
American Nebula is close to it. This might be difficult for you to see since it is quite close to
the horizon. The beautiful binary star Albireo is at the top of the cross so you should be able to
view this. You should also be able to find the Veil Nebula which will be above the bar of the
cross. Notice also that the bright star Vega is to the left of the swan. This is in the constellation
of Lyra which also contains the beautiful Ring Nebula shown in the image below. This is a
planetary nebula and is the glowing remains of a Sun like star. Also to the right of the swan
you can see the Great Square of Pegasus. The Andromeda galaxy is below the horizon at this
time.

Finally, as you can see in the chart below, if you look above the swan and slightly to the left of
it, you can enjoy the glorous sight of Saturn in close conjunction with the Moon in the
constellation of Sagittarius. To the left you can see the constellation of Scorpius and below it
the planet Jupiter.

That's all for now!
Until next month – happy stargazing and dark skies!
Valerie Calderbank FRAS

