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The big announcement of last month, evi-
dence of life in the atmosphere of Venus 
may turn out to be rogue data from the tele-
scope array. Highlighting the dangers of 
rushing into announcements to beat the 
leak of sensitive news ahead of peer re-
views. 

So this month three major and several mi-
nor new announcements are featured in the 
News section of the newsletter. 

The discover of water on the sunlit Moon. 
Low to the southern pole, but there. Not in 
liquid form but it could be enough to be 
relevant for future lunar exploration. 

The metallic nature of the asteroid Psyche 
points to it being a failed core of a planet. 
The value of the metal has been put at 
$10,000 QUADRILLION. But this 120miles 
wide asteroid will be difficult to pull close 
enough to Earth to mine. 

Another finding this month has been the 
relevance of the Siberian volcanic outflow 
that released so much carbon dioxide to be 
released that the life on Earth was decimat-
ed to 2% of the species surviving. Compare 
this with the 35% surviving the ‘Dinosaur’ 
killer. 

Hope you all stay well and have clear skies 

Andy 

 

Great, Second Lockdown... 

Keeping the politics out of it, we are being 
put into a complicated lockdown, knowing 
people on the borders of Wales and those 
over there who have been in tight lock-
down for a while it is a nightmare. But be-
ing able to use Zoom has been a bit of a 
lifesaver for the societies and also in 
schools they are starting asking us to work 
with them presenting astronomy on Zoom. 
I do my first session tomorrow to three 
schools simultaneously. 

I know Zoom isn’t the long term answer, 
and we are missing several members who 
don’t want to partake in Zoom sessions, 
but for those I hope the Newsletter goes 
some way to keep you all in touch. 

I have investigated putting recordings of 
our Zoom sessions on line but they are 
huge files (about 100mb each session) and 
the society web page has nothing near the 
capacity needed to work these files online, 
and nor is the extra cost justified (over £70 
per month). This is nearly the cost of using 
the StarLink constellation G5 services. So 
much philanthropy Elon Musk. Its all about 
the money not what his acolytes were say-
ing. 

Hopefully we will get some more dark but 
clear skies so we can use the lockdown to 
do some viewings. The suggested obser-
vation targets by the observing team are in 
the newsletter pages 20-24. 
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The Moon rising last night 
from behind Waden Hill 
alongside Silbury Hill. 

Nikon P1000 zoom lens, 
hand held. Auto exposure 
adjusted 1.3 stops darker 
to speed the exposure 
time and improve the 
darkness on the Moon so 
you can see the lunar 
features on the 16day 
phase. The terminator is 
moving from the eastern 
horizon of the Moon now 
crossing the sea of Crisis.  

Andy 



Membership  Meeting nights £1.00 for members £3 for 
visitors 
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Andy Burns  Chair, anglesburns@hotmail.com 

Andy Burns Outreach and newsletter editor.                   

Bob Johnston (Treasurer)  Debbie Croker (vice Treasurer) 

Philip Proven (Hall coordinator) Dave Buckle (Teas) 

Peter Chappell  (Speaker secretary) 

Nick Howes (Technical Guru) 

Observing Sessions coordinators: Chris Brooks, Jon Gale,  

Web coordinator: Sam Franklin 

Contact via the web site details.  

Wiltshire Astronomical Society 

Web site: www.wasnet.org.uk 

Facebook members page: https://
www.facebook.com/groups/
wiltshire.astro.society/  

Meetings 2020/2021.  

During COVID19 ZOOM meetingd 

 

HALL VENUE the Pavilion, Rusty 
Lane, Seend 

 

Meet 7.30 for 8.00pm start 

 

SEASON 2020/21 
3 Nov            Andrew Lound/A Jupiter Odyssey 
1 Dec    Dr Lilian Hobbs/Eisa Eisinga: The Planetarium in the 
Bedroom. 
2021 
5 Jan            Open Forum/Beginner meeting. 
2 Feb       Prof David Southwood/Moon and Mars the next Giant 
Leap. 
2 Mar          Pete Williamson/The moon & Moons of the Solar 
System. 
6 Apr           Prof Mike Edmunds/The Clockwork universe. 
4 May          TBC 
1 Jun             Robert Harvey/Understanding the Universe. 
 
Thank you Peter and those that have helped get a list together 
in the circumstances. 
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that combine scientific 
knowledge, journalistic re-
search with drama to pre-
sent a unique performance. 
He has 4 books published, 
Lunatick Astronomy, Life in 
the Balance, RMS Titanic: 
Made in the Midlands, and 
The Power of Balance. 

Observing Sessions see back page 

Rusty Lane, Pavilion 

Andrew Lound has been 
presenting public lectures 
and staging exhibitions for 
nearly 50years and has 
participated in ove 5000 
events. He regularly tours 
the UK with Odyssey Dra-
matic Presentation and 
lectures and is back by 
popular demand. 

 
.He has supported astronomy and space science public aware-
ness in the UK since the late 1970s having organised and fund-
ed many public activities in support of Birmingham Museum of 
Science and Industry, Soho House Museum and the Avery His-
torical Museum. He was co=organiser of the National Astrono-
my and Spaceflight Shows. 
He has worked around the world and in 2005 became the first 
western science speaker to tour Libya. 
He is a man of many interests, who specialises in space sci-
ence and astronomy from both a current and historical perspec-
tive. His research into the 18th century Lunar Society revealed 
many new and exciting discoveries about their activities includ-
ing the discovery that Matthew Boulton, a man ahead of his 
time, had built an astronomical observatory in the grounds of 
Soho House, Birmingham. 
Another interest for Andrew has been the Titanic, and is regard-
ed as one of the world’s leading authorities on the subject. 
He has a masters degree in Astronomy with particular emphasis 
on Planetary Science. He worked with CalTech JPL on promot-
ing the Cassini mission to Saturn, and project manager of the 
Antoniadi Project, a British concept of a space probe to the Hel-
las Region on Mars. 
Having studied performing art and acting at a number of thea-
tres and stage schools, he combines the skills acquired into the 
trade marked Odyssey Dramatic Presentations and Lectures 

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.facebook.com%2Fgroups%2Fwiltshire.astro.society%2F&data=02%7C01%7C%7C6c9ccbf7da224d99681a08d6b740777a%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636897884834786154&sdata=Pk5jUMxcFtATtIonO
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.facebook.com%2Fgroups%2Fwiltshire.astro.society%2F&data=02%7C01%7C%7C6c9ccbf7da224d99681a08d6b740777a%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C636897884834786154&sdata=Pk5jUMxcFtATtIonO
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Swindon’s own astronomy group 

Hall Venue Meetings cancelled 

Due to the current crisis our meetings, like many other 

physical meetings have been suspended and replaced 

with Zoom meetings.  

Ad-hoc viewing sessions postponed 

All ad-hoc meetings are currently cancelled until fur-

ther notice.  

Regular stargazing evenings are being organised near 
Swindon. To join these events please visit our website 
for further information.  

Lately we have been stargazing at Blakehill Farm Na-
ture Reserve near Cricklade, a very good spot with no 
distractions from car headlights.  

We often meet regularly at a lay-by just outside the 
village of Uffcott, near Wroughton.  Directions are also 
shown on the website link below. 

Information about our evenings and viewing spots can be 

found here: 

http://www.swindonstargazers.com/noticeboard/

noticeboard06.htm 

 

For insurance reasons you need to be a club member 
to take part. If you think you might be interested email 
the organiser Robin Wilkey (see below). With this you 
will then be emailed regarding the event, whether it is 
going ahead or whether it will be cancelled because of 
cloud etc.  
We are a small keen group and I would ask you to 
note that you DO NOT have to own a telescope to take 
part, just turn up and have a great evening looking 
through other people's scopes. We are out there to 
share an interest and the hobby. There's nothing better 
than practical astronomy in the great cold British win-
ter! And hot drinks are often available, you can also 
bring your own. 

Enjoy astronomy at it's best! 

Meetings at Liddington Village Hall, Church Road, 
Liddington, SN4 0HB – 7.30pm onwards 

 

The hall has easy access from Junction 15 of the M4, 
a map and directions can be found on our website at: 

 

http://www.swindonstargazers.com/clubdiary/
directions01.htm 
 
Meeting Dates for 2020 

 

Friday 20 November Zoom meeting 

Programme: Ian Smith: Narrowband Imaging 

Friday 11 December Zoom meeting 
 

Programme: Prof. Martin Hendry FRSE: Einstein 
Goes to Hollywood 

Meeting Dates for 2021 

Friday 15 January Zoom meeting 
Programme: David Bryant: Meteorites and their plan-
et of origin 

Friday 19 February Zoom meeting 
Programme: Prof Rene Breton: Cosmic Fireworks 

Friday 19 March Zoom meeting 
Programme: AGM + speaker: Viv Williams 'Setting up 
and using telescope mounts' 

 
Website: 
 
http://www.swindonstargazers.com 

 

Chairman: Robin Wilkey 

Tel No: 07808 775630 
Email: robin@wilkey.org.uk 
Address: 61 Northern Road 

Swindon, SN2 1PD 

 
Secretary: Hilary Wilkey 

Tel No: 01793 574403 
Email: hilary@wilkey.org.uk 
Address: 61 Northern Road 

Swindon, SN2 1PD 
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physical processes are responsible for these beautiful 
colours, gradations and patterns? The talk explains 
some of this and is illustrated with spectacular images 
of the sky from space and from above the European 
observatories in the Chilean Atacama desert. 
Background of speaker: 
Dr Bob Fosbury worked for the European Space 
Agency (ESA) as part of ESA's collaboration with 
NASA on the Hubble Space Telescope (HST) project 
at ST-ECF. Based at the European Southern Observa-
tory (ESO) near Munich in Germany, Fosbury joined 
this initiative in 1985, more than 5 years before 
launch. During the latter part of this period, Bob 
served on NASA's Ad Hoc Science Working Group 
and ESA's Study Science Team as they developed the 
instrument concepts for the James Webb Space Tele-
scope, the next generation space observatory. 
He is currently an emeritus astronomer at the Europe-
an Southern Observatory and an honorary professor 
at the Institute of Ophthalmology at UCL. 
 

Bob Fosbury lives in Bath and is a very good speak-
er.  He is particularly interested in light and colour 
and his approach crosses a number of fields.  This 
lecture wil interest people ranging from scientists to 
artists, his first slide is of Turner's Fighting Temeraire 
and introduces a discussion of the colour palette that 
Turner used for the sunset. 

For everyone who participates, I can promise that 
your enjoyment of future sunsets will be enhanced! 

I should point out that we continue to charge for 
these lectures (£5, £2 for members and students) be-
cause our partners at the BRLSI where we normally 
hold our lectures are in severe financial difficulty since 
their room hire income has disappeared.  They have a 
building to maintain and although supported by 
many volunteers they also have some staff whose 
livelihoods are under threat.  So the ticket proceeds 
all go to the BRLSI.  To participate in the lecture and 
the Q & A session afterwards, you need to go to the 
above link to Eventbrite to buy tickets.  If you prefer, 
you can also watch the lecture on the BRLSI's Youtube 
channel at no cost when it is added a month later - 
just go to the BRLSI Events page in December. 

If you know anyone who might be interested, please 
pass this email on.  Note the discounted rate for 
school kids and students. 

Best regards, 

Tony  

BECKINGTON ASTRONOMICAL SOCIETY 

Society Details & Speakers programme can be found on our 
Website www.beckingtonas.org  

General enquiries about the Society can be emailed to chair-
man@beckingtonas.org. 

Our Committee for 2016/2017 is  

Chairman:  Steve Hill (email chairman@beckingtonas.org) 
Treasurer: John Ball 
Secretary: Sandy Whitton 
Ordinary Member: Mike Witt 
  
People can find out more about us at www.beckingtonas.org 

 Meetings take place in Beckington Baptist Church Hall in 
Beckington Village near Frome.  

See the location page for details of how to find us on our web-
site………… 

Post Code for Sat Nav is BA11 6TB. 

Our start time is 7.30pm 

 
 
This young astronomy club meets at the  

Sutton Veny Village Hall. 

Second Thursday of the Month. 

 

Meet at Sutton Veey near Warminster. 

 

Bath Astronomers are holding webinar sessions linking 
in with Stargazers web sight. 

 

The third of our series of Zoom lectures is coming up at 
7.30 pm on Friday 6th November.  You may have al-
ready received an email about it.  I am making a special 
effort to reach out to more people with this one, as it 
crosses the boundary between Art and Physics, so it 
would be great if you could make your colleagues in the 
Wiltshire Astro Soc and others aware that this is an es-
pecially good lecture. 

 

Venue:        7.30 pm Friday 6th November 2020 online 
as a BRLSI Zoom lecture 
Title:            How the sun Paints the Sky 
Speaker:      Dr Robert (Bob) Fosbury 
Tickets:        https://www.eventbrite.co.uk/e/live-how-
the-sun-paints-the-sky-tickets-124064982703, proceeds 
to the BRLSI. 

Description: 
Unless they are astronauts, humans must view the Uni-
verse through the window of the Earth’s atmosphere. 
Although a clear sky is relatively transparent to visible 
light, bright astronomical objects — most noticeably the 
Sun — can paint the entire sky with luminosity, colour 
and shadow to be captured by both landscape painters 
and photographers. How does this happen and what 

STAR QUEST ASTRONOMY CLUB 

BATH ASTRONOMERS 

https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.eventbrite.co.uk%2Fe%2Flive-how-the-sun-paints-the-sky-tickets-124064982703&data=04%7C01%7C%7Caf9ed8b1aa2f4418965108d87cba0129%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C63739648560166121
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.eventbrite.co.uk%2Fe%2Flive-how-the-sun-paints-the-sky-tickets-124064982703&data=04%7C01%7C%7Caf9ed8b1aa2f4418965108d87cba0129%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C63739648560166121
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.brlsi.org%2F&data=04%7C01%7C%7Caf9ed8b1aa2f4418965108d87cba0129%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C637396485601671206%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiL


Hurricane Zeta seen from space 

 
(Image credit: NASA) 
Monday, November 2, 2020: Hurricane Zeta churns in the 
Gulf of Mexico in this view captured from the International 
Space Station on Wednesday (Oct. 28), as the Category 2 
storm approached Louisiana. In the upper foreground of the 
image is Russia's Progress 76 cargo resupply spacecraft, 
which is docked to the Russian Pirs module. At the bottom 
of the frame is Russia's Soyuz MS-17 spacecraft, which 
brought three crew members to the space station on Oct. 
14. — Hanneke Weitering 
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It's the great pumpkin, Hubble! 

 
(Image credit: NASA, ESA, and W. Keel (University of Ala-
bama)) 
Oct. 30, 2020: Just in time for Halloween, the Hubble Space 
Telescope spotted a "pumpkin patch" made up of two galax-
ies just starting to collide, spanning 109,000 light-years 
across. The galaxies, NGC 2292 and NGC 2293, are pumpkin
-orange in colour because of the aging stars in the galaxies, 
which appear red.  
 

Get ready for the 'Great Conjunction' of Ju-
piter and Saturn 

By Joe Rao 21 hours ago 

In their closest encounter since 1623, Jupiter and Saturn ap-
pear as a single star in the evening sky next month. 

 
During the "Great Conjunction" on Dec. 21, 2020, Jupiter and 
Saturn will be about one-tenth of a degree apart, their closest 
approach since 1623. 
(Image: © SkySafari app) 
All through the summer and into the fall, the two gas giants of 
the solar system, Jupiter and Saturn, have been calling atten-
tion to themselves in the southern evening sky.  
Jupiter of course, always appears brilliant and is usually one 
of the brightest nighttime objects, but in recent months it has 
stood out even more than usual because of the presence of 
bright Saturn trailing just off to its left (east).  

Appearing about one-twelfth as bright, Saturn has, in a way, 
served as Jupiter's "lieutenant" in this year of 2020.  
A n  i n f r e q u e n t  m e e t i n g  
Whenever Jupiter and Saturn are in conjunction — that is, 
when they have the same right ascension or celestial longi-
tude — it is referred to as a "Great Conjunction," primarily 

SPACE NEWS FOR NOVEMBER  

https://www.space.com/hurricane-zeta-seen-from-space
https://www.space.com/author/joe-rao
https://www.space.com/7-jupiter-largest-planet-solar-system.html
https://www.space.com/48-saturn-the-solar-systems-major-ring-bearer.html


Elon Musk’s SpaceX charging $99 a month 
for spotty Starlink internet 

By Noah Manskar 

October 28, 2020 | 8:28am | Updated 

 
Getty Images 
Elon Musk’s SpaceX is reportedly charging $99 a month for 
a test version of its Starlink satellite internet service that it 
expects to be somewhat spotty. 
In addition, customers who sign up for the “Better Than 
Nothing Beta” test will also have to shell out $499 for the 
equipment needed to hook up their homes to the network of 
space satellites that will connect them to the web, according 
to reports. 
They can expect data speeds ranging from 50 to 150 mega-
bits per second “as we enhance the Starlink system,” 
SpaceX told prospective customers in an email reviewed by 
CNBC and Reuters — but even that isn’t guaranteed. 
“There will also be brief periods of no connectivity at all,” 
SpaceX admitted in the email, according to Reuters. 
“As you can tell from the title, we are trying to lower your 
initial expectations,” the message reportedly said. 
Starlink’s reported speeds are far slower than those offered 
by traditional internet service providers such as Verizon 
FiOs and Spectrum, which charge $59.99 and $44.99, re-
spectively, for up to 400 megabits per second in New York 
City. 
However, Starlink could prove faster and cheaper than rival 
satellite provider Viasat, which charges a starting rate of 
$100 per month for up to 30 megabits per second, according 
to its website. 
SpaceX said in August that “nearly 700,000 individuals” ex-
pressed interest in the Starlink service. The privately held 
company — best known for its rocket launches — expects to 
offer the test service in the US and Canada this year before 
“rapidly expanding to near-global coverage of the populated 
world by 2021,” according to the description for Starlink’s 
new iPhone app. 
Starlink aims to provide high-speed connections to people in 
rural areas with limited options for internet access. The ser-
vice reportedly got positive reviews from an official with 
Washington state’s first-responder military team, which has 
used Starlink to provide internet to people in areas ravaged 
by wildfires. 
Investors are also excited about the service — demand for 
SpaceX’s privately held shares recently jumped 25 percent 
thanks to enthusiasm about Starlink, as The Post reported 
last month. 
SpaceX did not immediately respond to a request for com-
ment early Wednesday. 
 
 
 
 
 
 
 

Page 6  

because unlike conjunctions with the other bright planets, 
these two don't get together very often. The average frequency 
of occurrence is merely the product of their sidereal periods 
divided by the absolute value of their difference.  
A sidereal period is defined as the time required for a celestial 
body within the solar system to complete one revolution with 
respect to the fixed stars. Saturn's period of 29.65 years multi-
plied by Jupiter's period of 11.86 years amounts to 351.65. 
Dividing this value by the difference in their sidereal periods 
gives us 19.76 years.  
So, about every 20 years, Jupiter and Saturn will have a ren-
dezvous. The next one is coming very soon; scheduled for 
Dec. 21. 
E x c e p t i o n a l l y  c l o s e !  
 
The "Great Conjunction" on Dec. 21, 2020 will be a once-in-a-
lifetime opportunity to see Jupiter and Saturn together through 
a telescope. (Image credit: SkySafari app) 
Most of the time, when Jupiter overtakes Saturn, they usually 
are separated by more than a degree. But come Dec. 21, they 
will be separated by just about one-tenth of a degree or 6.1 arc 
minutes. To gauge how close that is, on the next clear night, 
check out Mizar, the middle star in the handle of the Big Dip-
per. A fainter star, Alcor, is positioned only 11.8 arc minutes 
away and the ability to perceive the separation of these two 
stars, was once considered a test of good vision.  
And yet Jupiter and Saturn will approach to within about half 
that distance!  
That's just 0.102 degrees  
This means, under high magnification in your telescope you'll 
be able to see both planets — Saturn with its famous ring sys-
tem and Jupiter with its cloud bands and Galilean satellites — 
simultaneously in the same field of view!  

How great is that? 
It will be interesting to watch how the gap between these two 
planets will gradually close during November and December. 
On Nov. 1st, they are 5.1 degrees apart; by Nov. 15, 3.8 de-
grees. By Dec. 1, they'll be separated by 2.2 degrees and by 
Dec. 15 it will be down to just 0.7 degrees, then 0.1 degrees 
closer each night thereafter until their long-awaited meeting on 
Dec. 21.  
This sky map shows Jupiter and Saturn on Nov. 1,  
A  c o a l e s c e n c e ?   
As to whether the two planets might appear as a single star, I 
personally can recall on June 5, 1978 when Mars and Saturn 
were separated by a similar distance, and yet I could clearly 
separate both planets with my naked eye. However, those who 
are near-sighted might see Jupiter and Saturn appear as one 
merely by removing their eyeglasses.  
The last time these two planets appeared so close was on July 
16, 1623, when they were only 5 arc minutes apart. We will get 
another 6-arc minute separation on March 15, 2080. Maybe a 
few of our younger readers will be around to catch that one.  
Joe Rao serves as an instructor and guest lecturer at New 
York's Hayden Planetarium. He writes about astronomy 
for Natural History magazine, the Farmers' Almanac and other 
publications. Follow us on Twitter @Spacedotcom and 
on Facebook. 
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https://www.space.com/27758-big-dipper.html
https://www.space.com/23235-rings-of-saturn.html


at least three times as many impacts as we observe in the 
cratering record. (And if you’re wondering why we’re so fasci-
nated by Mercury, it’s because that airless, dead world 
doesn’t have any erosion, so it can preserve the memory of 
bombardments from billions of years ago).To explain the 
discrepancy, the researchers believe that the bombardments 
were powerful enough to literally chew up the crust of Mercu-
ry, turning it into a molten sludge. That way most of the light-
er and more volatile elements that the bombardments deliv-
ered ended up buried deep underground.And as for the 
Earth? A similar process may have happened, with most of 
the water delivery provided by those early bombardments 
sunk deep beneath the surface. Thankfully they delivered 
enough water to leave the Earth with a healthy supply of 
oceans. 

The upcoming European Space Agency’s BepiColombo mis-
sion, currently on route to Mercury, will unlock even more 
answers. 
 

New Scans Give us a Better View of the 
Metal Asteroid Psyche 

In 2022, NASA will launch a spacecraft to asteroid Psyche 
(16 Psyche), one of the largest in the asteroid belt, and the 
only known asteroid to be composed almost entirely of met-
als like iron and nickel. 
Now, scientists have taken a new look at Psyche using the 
Hubble Space Telescope, conducting the first ultraviolet ob-
servations of this asteroid since the 1980s. Hubble has pro-
vided new insights into Psyche’s surface and composition, as 
well as possible activity taking place on Psyche’s surface. 
“We were able to identify for the first time on any asteroid 
what we think are iron oxide ultraviolet absorption bands,” 
said planetary scientist Dr. Tracy Becker from the Southwest 
Research Institute, lead author of a new paper describing the 
observations. “This is an indication that oxidation is happen-
ing on the asteroid, which could be a result of the solar wind 
hitting the surface.” 
Scientists have long speculated that this metallic asteroid 
might be the leftover surviving core of a protoplanet, where 
perhaps a violent collision with a planetesimal stripped off 
Psyche’s outer, rocky layers, leaving behind only the dense, 
metallic interior. This theory has been supported by esti-
mates of Psyche’s bulk density, spectra, and radar surface 
properties, all of which show it to be an object unlike any 
others in the asteroid belt. Additionally, this composition of 16 
Psyche is strikingly similar to that of Earth’s metal core. 
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About 3% of Starlinks Have Failed So Far 

 
SpaceX has drawn plenty of praise and criticism with the creation 
of Starlink, a constellation that will one-day provide broadband 
internet access to the entire world. To date, the company has 
launched over 800 satellites and (as of this summer) is producing 
them at a rate of about 120 a month. There are even plans to 
have a constellation of 42,000 satellites in orbit before the decade 
is out. 

However, there have been some problems along the way as well. 
Aside from the usual concerns about light pollution and Radio 
Frequency Interference (RFI), there is also the rate of failure 
these satellites have experienced. Specifically, about 3% of its 
satellites have proven to be unresponsive and are no longer ma-
neuvering in orbit – which could prove hazardous to other satel-
lites and spacecraft in orbit. 

 

How did the Earth get its water? The answer 
might be found on Mercury 

I don’t know if you’ve noticed by now, but the Earth is a little bit 
wet. How Earth got all its water is one of the major mysteries in 
the formation of the solar system, and a team of Japanese re-
searchers have just uncovered a major clue. But not on Earth – 
the clue is on Mercury. 
Here’s the traditional story of the early solar system as best we 
know it. The sun forms with a disk of dusted gas surrounding it. 
Within a certain distance from the sun, known as the snow line, 
the sun’s radiation is too hot and too intense to support the for-
mation of ices or lighter elements. Hence, the rocky planets form. 
Beyond the ice line, which sits somewhere around the present-
day orbit of the asteroid belt, ices and light elements can glue 
themselves together to become the giant bulky planets of the out-
er system. 
In between is a sort of no man’s land of rocks, ices, debris, and 
basically a whole bunch of other junk. 
Once the giant planets form, they rearrange themselves, and their 
gravitational influence sends chunks of random junk plowing into 
the inner solar system, delivering all sorts of goodies like water. 
Those goodies land on the surfaces of the rocky worlds, where 
they sit for billions of years. 
But a team of Japanese researchers are challenging this view by 
looking at the cratering record on Mercury. To explain the abun-
dance of lighter elements within Mercury’s crust, there has to be 

http://www.elsi.jp/en/news_events/highlights/2020/late_accretion_mercury
http://www.elsi.jp/en/news_events/highlights/2020/late_accretion_mercury
https://www.universetoday.com/148317/bepicolombo-mercury-mission-to-make-first-venus-flyby-tonight/
https://www.universetoday.com/148317/bepicolombo-mercury-mission-to-make-first-venus-flyby-tonight/
https://iopscience.iop.org/article/10.3847/PSJ/abb67e
https://iopscience.iop.org/article/10.3847/PSJ/abb67e
https://www.universetoday.com/148514/about-3-of-starlinks-have-failed-so-far/
https://www.starlink.com/
https://www.cnbc.com/2020/08/10/spacex-starlink-satellte-production-now-120-per-month.html
https://www.universetoday.com/145949/spacex-describes-exactly-how-theyre-planning-to-make-starlink-satellites-less-visible-from-earth/
https://www.universetoday.com/148263/radio-astronomers-are-worried-about-mega-constellations-and-the-square-kilometer-array/
https://www.universetoday.com/148263/radio-astronomers-are-worried-about-mega-constellations-and-the-square-kilometer-array/
https://www.businessinsider.com/spacex-starlink-internet-satellites-percent-failure-rate-space-debris-risk-2020-10
https://www.businessinsider.com/spacex-starlink-internet-satellites-percent-failure-rate-space-debris-risk-2020-10
https://www.universetoday.com/13943/mercury/
http://www.elsi.jp/en/news_events/highlights/2020/late_accretion_mercury
https://www.universetoday.com/148514/about-3-of-starlinks-have-failed-so-far/
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we expect. Any time there’s a surprise, it’s always exciting.” 
The study was published in The Planetary Science Jour-
nal and was presented at the virtual meeting of the American 
Astronomical Society’s Division for Planetary Sciences last 
week 
 
 
 
 
 
 
 
 

NASA Announces the Discovery of Water 
in the Sunlit Parts of the Moon 

For decades, astronomers have speculated that there may be 
water on the Moon. In recent years, this speculation was con-
firmed one orbiting satellite after another detected water ice 
around the Moon’s southern polar region. Within this part of 
the lunar surface, known as the South-Pole Aitken Basin, wa-
ter ice is able to persist because of the many permanently-
shadowed craters that are located there. 
But until now, scientists were operating under the assumption 
that lunar water was only to be found in permanently shad-
owed craters. But thanks to NASA’s Stratospheric Observato-
ry for Infrared Astronomy (SOFIA), water has been observed 
on the sunlit side of the Moon for the first time. This discovery 
indicates that water may be distributed all across the lunar 
surface, and not limited to the dark corners. 

The study that describes their findings recently appeared in 
the journal Nature Astronomy. The study was led by Casey 
Honniball, a NASA postdoctoral fellow at the University of 
Hawaii’s Institute of Geophysics and Planetology, and includ-
ed members from the Space Science Institute (SSI), 
the Georgia Institute of Technology, the Johns Hopkins Uni-
versity Applied Physics Laboratory (JHUAPL), and NASA’s 
Goddard Space Flight Center. 

SOFIA is essentially a modified Boeing 747SP aircraft 
equipped with a 2.7-meter (106-inch) infrared telescope. With 
a service ceiling of 11,600 to 13,700 meters (38,000 to 45,000 
feet), SOFIA is able to fly above 99% of Earth’s infrared-
blocking atmosphere and search for otherwise faint objects 
using its Faint Object infraRed CAmera for the SOFIA Tele-
scope (FORCAST). 
When Dr. Honnibal and her colleagues observed the Moon 
with SOFIA, what they noticed was the presence of water 
molecules (H2O) in the second-largest crater visible from 
Earth. This is known as Clavius Crater, which is located in the 
Moon’s southern hemisphere and measures 231 km (143.5 
mi) in diameter and 3.5 km (2 mi) in depth. 
As Paul Hertz, director of the Astrophysics Division in NASA’s 
Science Mission Directorate (SMD), said in a recent NASA 
statement: 
“We had indications that H2O – the familiar water we know – 
might be present on the sunlit side of the Moon. Now we know 
it is there. This discovery challenges our understanding of the 
lunar surface and raises intriguing questions about resources 
relevant for deep space exploration.” 
While previous observations had detected traces of hydrogen 
in this crater but were unable to determine if it was because of 
water or hydroxyl (OH). This chemical forms when molecular 
oxygen in lunar regolith bonds with hydrogen atoms, which 
are the result of charged particles (protons) emanating from 
the Sun (solar wind) picking up electrons as they travel 
through space. 

The asteroid Psyche is one of the larger asteroids. Credit: 
Lindy T. Elkins-Tanton 
“We’ve seen meteorites that are mostly metal, but Psyche 
could be unique in that it might be an asteroid that is totally 
made of iron and nickel,” Becker said in a press re-
lease. “Earth has a metal core, a mantle and crust. It’s possi-
ble that as a Psyche protoplanet was forming, it was struck 
by another object in our solar system and lost its mantle and 
crust.” 
Becker and her team used Hubble to make high-resolution 
UV observations of Psyche taken in 2017 with the observato-
ry’s Space Telescope Imaging Spectrograph (STIS). They 
observed the asteroid at two specific points in its rotation to 
view both sides of Psyche completely at ultraviolet (UV) 
wavelengths. 

 
Figure 1. Orientation of Psyche at the time of the two HST 
observations. Image courtesy Becker et al. 
They observed some small spectral differences between the 
sides, perhaps suggesting an unusual feature in the northern 
hemisphere, but overall, the spectra they observed showed 
iron to be the primary surface feature.   
“We did not find significant spectral variations with rotation, 
though the equatorial region of the asteroid may have a high-
er overall reflectance than the northern hemisphere,” the 
team wrote in their paper. Psyche also appeared increasingly 
reflective at deeper UV wavelengths. 
“This is something that we need to study further,” Becker 
said. “This could be indicative of it being exposed in space 
for so long. This type of UV brightening is often attributed to 
space weathering.” 
The team also compared the spectrum of Psyche with mete-
orite samples from specific database, but did not find any 
strong matches. 
The observations were made in preparation for the Psyche 
mission, which will travel to the asteroid as part of an effort to 
understand the origin of planetary cores. The mission is set 
to launch in 2022 and arrive at Psyche in 2026. Since aster-
oid Psyche is so far from Earth — approximately 
280,0000,000 km, we don’t have a clear understanding or 
clear images of this object. Metal asteroids are relatively rare 
in the solar system, and scientists believe Psyche could offer 
a unique opportunity to see inside a planet. 
“What makes Psyche and the other asteroids so interesting 
is that they’re considered to be the building blocks of the 
solar system,” Becker said. “To understand what really 
makes up a planet and to potentially see the inside of a plan-
et is fascinating. Once we get to Psyche, we’re really going 
to understand if that’s the case, even if it doesn’t turn out as 

https://iopscience.iop.org/article/10.3847/PSJ/abb67e
https://iopscience.iop.org/article/10.3847/PSJ/abb67e
https://www.lpi.usra.edu/exploration/SPA_Basin_Landing_Site_DB/
https://www.nasa.gov/mission_pages/SOFIA/overview/index.html
https://www.nasa.gov/mission_pages/SOFIA/overview/index.html
https://www.nasa.gov/press-release/nasa-s-sofia-discovers-water-on-sunlit-surface-of-moon/
https://www.nasa.gov/press-release/nasa-s-sofia-discovers-water-on-sunlit-surface-of-moon/
https://www.nature.com/articles/s41550-020-01222-x#_blank
https://www.higp.hawaii.edu/
https://www.higp.hawaii.edu/
https://www.spacescience.org/
https://www.gatech.edu/
https://www.jhuapl.edu/
https://www.jhuapl.edu/
https://www.nasa.gov/goddard
https://www.nasa.gov/goddard
https://www.sofia.usra.edu/science/instruments/forcast
https://www.sofia.usra.edu/science/instruments/forcast
https://www.nasa.gov/press-release/nasa-s-sofia-discovers-water-on-sunlit-surface-of-moon/
https://www.nasa.gov/press-release/nasa-s-sofia-discovers-water-on-sunlit-surface-of-moon/
https://www.swri.org/press-release/16-psyche-asteroid-surface-observation-ultraviolet-wavelengths
https://www.swri.org/press-release/16-psyche-asteroid-surface-observation-ultraviolet-wavelengths
https://www.universetoday.com/146901/thats-so-metal-nasas-psyche-mission-is-now-under-construction/
https://www.universetoday.com/146901/thats-so-metal-nasas-psyche-mission-is-now-under-construction/
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Apollo astronauts first landed on the Moon, the Moon was 
believed to be completely dry. Interestingly, it was the rocks 
these missions returned that provided the first indications of 
lunar water, though these were dismissed as the result of 
contamination at the time. 
Another interesting takeaway from this latest find is the fact 
that it’s not the kind of research the SOFIA mission usually 
performs. Ordinarily, SOFIA’s high-altitude observations are 
guided by a camera that tracks stars, which allows the con-
trollers to keep the telescope locked steadily on its target. 
These include objects that are faint (like red dwarfs and black 
holes) or distant objects, like star clusters and galaxies. 
The Moon, which is neither faint nor distant, would typically fill 
the guide camera’s entire field of view. After conducting a test 
observation in August of 2018, NASA scientists were con-
vinced it was worth a try. Said Naseem Rangwala, SOFIA’s 
project scientist at NASA’s Ames Research Center: 
“It was, in fact, the first time SOFIA has looked at the Moon, 
and we weren’t even completely sure if we would get reliable 
data, but questions about the Moon’s water compelled us to 
try. It’s incredible that this discovery came out of what was 
essentially a test, and now that we know we can do this, we’re 
planning more flights to do more observations.” 

 
SOFIA in flight, with its telescope exposed. Image: NASA/Jim 
Ross 
Naturally, there are a number of unanswered questions that 
scientists still need to contend with. For starters, there’s the 
question of whether or not water deposits on the sunlit por-
tions of the Moon are accessible. There’s also the ongoing 
mystery about the origins of lunar water (whether it was pro-
duced indigenously or deposited), how it’s able to accumulate 
and persist in sunlit regions, and how its transported across 
the Moon. 
In the near future, NASA hopes to conduct follow-up observa-
tions with SOFIA to gather more data and (hopefully) answer 
these questions. In particular, they will be looking for addition-
al sources of water in sunlit locations and during different lu-
nar phases. This data will also inform future missions like 
NASA’s Volatiles Investigating Polar Exploration Rov-
er (VIPER), and help create the first water source maps for 
human exploration. 
 
 

Galaxies Grew Quickly and Early On in the 
Universe 

The behaviour of galaxies in the early Universe attracts a lot 
of attention from researchers. In fact, everything about the 
early Universe is under intense scientific scrutiny for obvious 
reasons. But unlike the Universe’s first stars, which have all 
died long ago, the galaxies we see around us—including our 
own—have been here since the early days. 
Current scientific thinking says that in the early days of the 
Universe, the galaxies grew slowly, taking billions of years to 
become what they are now. But new observations show that 
might not be the case. 

 
Elevation data of the Moon showing the South Pole-Aitken 
Basin. Credit: NASA/GSFC/University of Arizona 
Using the FORCAST telescope, Honnibal and her team 
were able to make that determination since the hydrogen 
they detected was had a specific wavelength that is unique 
to water molecules (6.1 microns). As Honnibal explained: 
“Prior to the SOFIA observations, we knew there was 
some kind of hydration. But we didn’t know how much, if 
any, was actually water molecules – like we drink every 
day – or something more like drain cleaner… Without a 
thick atmosphere, water on the sunlit lunar surface should 
just be lost to space. Yet somehow we’re seeing it. Some-
thing is generating the water, and something must be trap-
ping it there.” 
The data obtained by SOFIA revealed water concentra-
tions of 100 to 412 parts per million (ppm) in a single cubic 
meter of soil spread across the lunar surface. This is the 
equivalent of about a 350 ml (12 oz) bottle and is about 
100 times less water than the Sahara desert possesses. 
Despite this scant amount of water, the discovery is very 
significant since it raises new questions about the origins 
of lunar water and how it is able to persist. 
In addition, this find has implications for lunar exploration, 
particularly where long-duration missions and lunar habi-
tats are concerned. As part of Project Artemis, NASA is 
looking to establish a program of “sustainable lunar explo-
ration” that will include a base around the southern polar 
region. The presence of water ice will not only ensure a 
supply of drinking water but could also be used to manu-
facture propellants. 
“Water is a valuable resource, for both scientific purposes 
and for use by our explorers,” said Jacob Bleacher, chief 
exploration scientist for NASA’s Human Exploration and 
Operations Mission Directorate. “If we can use the re-
sources at the Moon, then we can carry less water and 
more equipment to help enable new scientific discoveries.” 

 
A close-up of SOFIA’s telescope and primary mirror. Cred-
it: NASA/Tom Tschida 
This find is also significant because of the way it repre-
sents the culmination of decades of research. When the 

https://www.nasa.gov/viper#_blank
https://www.nasa.gov/viper#_blank
https://www.nasa.gov/Artemis#_blank


These are two of the galaxies in the early universe that AL-
MA observed in radio waves. The galaxies are considered 
more “mature” than “primordial” because they contain large 
amounts of dust (yellow). ALMA also revealed the gas (red), 
which is used to measure the obscured star-formation and 
motions in the galaxies. 
Credit: B. Saxton NRAO/AUI/NSF, ALMA (ESO/NAOJ/
NRAO), ALPINE team. 
 
Another question about the early galaxies is when they es-
tablished rotation, and how soon that affected their structure. 
Spiral galaxies like our own Milky Way rotate, and that cre-
ates the spiral structure. Many of the galaxies in the study 
showed signs of rotationally-supported disks and diverse 
structures. 
This goes against expectations. 
According to accepted thinking, the early galaxies should be 
more chaotic and messy. Frequent galactic collisions and 
mergers should have prevented so much structure from 
emerging at such a young Universal age. “We see many 
galaxies that are colliding, but we also see a number of them 
rotating in an orderly fashion with no signs of collisions,” said 
John Silverman of the Kavli Institute for the Physics and 
Mathematics of the Universe in Japan. 
Artist’s animation of a galaxy in the early universe that is very 
dusty and shows the first signs of a rotationally supported 
disk. In this image, the red color represents gas, and blue/
brown represents dust as seen in radio waves with ALMA. 
Many other galaxies are visible in the background, based on 
optical data from VLT and Subaru. 
Credit: B. Saxton NRAO/AUI/NSF, ESO, NASA/STScI; 
NAOJ/Subaru 
Astronomers have observed distant galaxies from this time 
period before, like MAMBO-9 and the Wolfe Disk. MAMBO-9 
is very dusty, and the Wolfe Disk has a rotating disk, so they 
were clues that galaxies could mature faster than thought. 
But they may have been outliers, and it took a larger survey 
like ALPINE to give researchers a clearer picture. 

 
Artist impression of the Wolfe Disk, a massive rotating disk 
galaxy in the early, dusty universe. The galaxy was initially 
discovered when ALMA examined the light from a more dis-
tant quasar (top left). Credit: NRAO/AUI/NSF, S. Dagnello 
But even though ALPINE has identified a handful of these 
early-bloomers, astronomers still don’t know how they grew 
up so fast and why some of them have rotating disks at such 
a young age. 
ALMA (Atacama Large Millimeter/submillimetre Array) played 
a huge role in this work. It’s an extremely powerful radio tele-
scope, and that’s what’s needed to see these distant galax-
ies. While many of these galaxies are basically invisible in 
optical and infrared light, they can shine quite brightly in milli-
metre and submillimetre radiation. Whereas optical and infra-
red can’t pierce the dusty regions where stars form, or the 
motion of gas in these galaxies, ALMA can. In fact, optical 
and infrared telescopes sometimes miss entire galaxies. 
“With ALMA we discovered a few distant galaxies for the first 
time. We call these Hubble-dark as they could not be detect-
ed even with the Hubble telescope,” said Lin Yan of Caltech. 
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The new observations are from a survey called ALPINE (the AL-
MA Large Program to Investigate C+ at Early Times). ALPINE is a 
program that studies gas and dust properties of young galaxies 
during the early growth phase at redshifts z = 4-6. 

The survey found that many galaxies experienced a growth spurt 
between 1 and 1.5 billion years after the Big Bang. During that 
growth spurt, galaxies acquired a significant amount of their stel-
lar mass and dust. They also developed into the spiral galaxies 
that we see today and acquired heavy element content. 
In the ALPINE survey, an international team of astronomers 
looked at 118 of these early galaxies that underwent growth 
spurts. 
Andreas Faisst is one of the researchers involved in ALPINE. 
Faisst is a researcher at the Infrared Processing and Analysis 
Center (IPAC) at the California Institute of Technology (Caltech) 
and is also the lead principal investigator for ALPINE in the USA. 
In a press release, he said, “To our surprise, many of them were 
much more mature than we had expected.” 

 
The ALPINE project surveys galaxies that are between 1 and 1.5 
billion years after the Big Bang. At that age galaxies are in a tran-
sition phase between primordial and mature. The transition phase 
is critical in understanding how galaxies formed and evolved. Im-
age Credit: ALPINE 
The dust content heavy element in a galaxy is what differentiates 
young galaxies from mature galaxies. Only mature galaxies have 
higher amounts of dust and metals, because they’re a by-product 
of dying stars. Young galaxies haven’t been around long enough 
for generations of stars to die and create the dust and metals. 
When researchers looked at the 118 young galaxies they were 
surprised to see so much dust and so much metallicity. Their 
presence indicated that there had already been more stellar activ-
ity than thought. “We didn’t expect to see so much dust and heavy 
elements in these distant galaxies,” said Faisst.  
Daniel Schaerer of the University of Geneva is another scientist 
involved with ALPINE. “From previous studies, we understood 
that such young galaxies are dust-poor,” said Schaerer. 
“However, we find around 20 percent of the galaxies that assem-
bled during this early epoch are already very dusty and a signifi-
cant fraction of the ultraviolet light from newborn stars is already 
hidden by this dust,” he added. 

 

https://www.cnn.com/2019/12/12/world/mambo-9-distant-galaxy-scn/index.html
https://www.universetoday.com/146206/a-massive-rotating-disc-discovered-in-the-early-universe/
https://www.eso.org/public/teles-instr/alma/
http://cosmos.astro.caltech.edu/page/submm
https://en.wikipedia.org/wiki/Redshift
https://public.nrao.edu/news/galaxies-in-the-infant-universe-were-surprisingly-mature/


 
Three of the dishes that make up the Atacama Large Milli-
meter/submillimter Array (ALMA). Image Credit: H. Calde-
rón – ALMA (ESO/NRAO/NAOJ) 
The team intends to keep using ALMA’s strength to try and 
understand why these young galaxies are so mature. While 
ALPINE was a survey that used 70 hours of observing 
time, they’d like to use ALMA to observe individual galaxies 
for longer periods of time. “We want to see exactly where 
the dust is and how the gas moves around. We also want 
to compare the dusty galaxies to others at the same dis-
tance and figure out if there might be something special 
about their environments,” added Paolo Cassata of the 
University of Padua in Italy, formerly at the Universidad de 
Valparaíso in Chile. 
ALMA can’t do this work alone, of course. ALPINE is the 
largest survey of this type, where multiple telescopes at 
different wavelengths were used to study galaxies in the 
early Universe. A whole fleet of optical ‘scopes were used, 
including the Hubble, Keck, and VLT. 
And Spitzer’s infrared capabilities were used, too. It’s im-
possible to understand the history of distant galaxies with-
out observations across multiple wavelengths. 
“Such a large and complex survey is only possible thanks 
to the collaboration between multiple institutes across the 
globe,” said Matthieu Béthermin of the Laboratoire d’Astro-
physique de Marseille in France. 
 

 
Something other than just gravity is con-
tributing to the shape of dark matter ha-
los 

It now seems clear that dark matter interacts more than 
just gravitationally. Earlier studies have hinted at this, and 
a new study supports the idea even further. What’s inter-
esting about this latest work is that it studies dark matter 
interactions through entropy. 
Entropy is a subtle and powerful concept in physics. It was 
first introduced as a property in thermodynamics, but it 
plays a role in everything from black holes to the flow of 
time. It’s also rather difficult to define without relying on 
mathematics. 

 
This is what entropy really is. Credit: Brian Koberlein 
Entropy is often described as a measure of the disorder of 
a system. Ice, for example, with its water molecules ar-
ranged into symmetrical crystals has lower entropy than 
water, with its chaotic dance of water molecules. Since 
warmer things tend to be more disordered, entropy is also 
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related to the temperature of an object. Hence, the second 
law of thermodynamics states that the entropy of a system 
can’t decrease, which also means that heat flows from warm 
objects to cold ones. 
For this latest work, entropy is better described in terms of 
how likely an object is to be in a particular state. Imagine 
lighting a scented candle in the corner of a room. While it is 
statistically for the scent of the candle to hover around the 
candle, the motion of the air in the room will most likely 
spread the scent throughout the room. An evenly spread 
scent is the most likely outcome because it is the state with 
the maximum entropy. It’s a state also known as thermody-
namic equilibrium. 

 
There are more ways to scramble an egg than unscramble 
one. Credit: Brian Koberlein 
In this new study, the team used computer models to calcu-
late the state of maximum entropy for dark matter in dwarf 
galaxies. The distribution of dark matter determines how 
strongly light will gravitationally lens. When the team looked 
at theoretical lensing by galactic dark matter in maximum 
entropy, they found it agreed with observed lensing around 
dwarf galaxies. Thus, dark matter seems to be in a state of 
maximum entropy. 
This means dark matter must interact in some way. The 
scent in a room reaches maximum entropy because the aro-
ma molecules interact strongly with molecules of air. All 
those interactions work to increase the entropy of the room. 
Dark matter doesn’t interact strongly with regular matter, so 
this study suggests it strongly interacts with itself. 
Without knowing exactly what dark matter is, we don’t know 
how it can interact. But this study and others further confirm 
the reality of dark matter. 
Reference: Brinckmann, Thejs, et al. “The structure and 
assembly history of cluster-sized haloes in self-interacting 
dark matter.” Monthly Notices of the Royal Astronomical So-
ciety 474.1 (2018): 746-759. 
 
 

New Simulation Shows Exactly What’s 
Happening as Neutron Stars Merge 

 
Neutron stars are the remnants of massive stars that explode 
as supernovae at the end of their fusion lives. They’re super-
dense cores where all of the protons and electrons are 
crushed into neutrons by the overpowering gravity of the 
dead star. They’re the smallest and densest stellar objects, 
except for black holes, and possibly other arcane, hypothet-
ical objects like quark stars. 

https://www.nasa.gov/mission_pages/spitzer/main/index.html
https://briankoberlein.com/post/dying-of-the-light/
https://academic.oup.com/mnras/article/474/1/746/4582287
https://academic.oup.com/mnras/article/474/1/746/4582287
https://academic.oup.com/mnras/article/474/1/746/4582287
https://www.universetoday.com/148584/new-simulation-shows-exactly-whats-happening-as-neutron-stars-merge/
https://www.universetoday.com/148584/new-simulation-shows-exactly-whats-happening-as-neutron-stars-merge/
https://en.wikipedia.org/wiki/Quark_star#:~:text=A%20quark%20star%20is%20a,matter%20consisting%20of%20free%20quarks.
https://www.universetoday.com/148584/new-simulation-shows-exactly-whats-happening-as-neutron-stars-merge/


When two neutron stars merge, we can detect the resulting 
gravitational waves. But some aspects of these mergers 
are poorly-understood. One question surrounds short-lived 
gamma-ray bursts from these mergers. Previous studies 
have shown that these bursts may come from the decay of 
heavy elements produced in a neutron star merger. 
 

OSIRIS-REx Collected So Much Material, 
the Sample Capsule Overflowed. Time to 
Bring it All Home. 

Is there such as thing as too much asteroid? 
Scientists and engineers for NASA’s OSIRIS-REx decided 
to perform an “early stow” of the sample from Asteroid 
Bennu collected by the spacecraft on October 20, because 
the collection container is full-to-overflowing, possibly jam-
ming the collector head from sealing shut. 
Images sent back from OSIRIS-REx on Oct. 22 showed 
asteroid regolith slowly escaping from the spacecraft’s col-
lector head, called the Touch-And-Go Sample Acquisition 
Mechanism (TAGSAM). 

 
This illustration shows NASA’s OSIRIS-REx spacecraft 
stowing the sample it collected from asteroid Bennu on 
Oct. 20, 2020. The spacecraft will use its Touch-And-Go 
Sample Acquisition Mechanism (TAGSAM) arm to place 
the TAGSAM collector head into the Sample Return Cap-
sule (SRC). Credits: NASA/University of Arizona, Tuc-
son 
“The abundance of material we collected from Bennu made 
it possible to expedite our decision to stow,” said Dante 
Lauretta, OSIRIS-REx principal investigator at the Universi-
ty of Arizona, Tucson. “The team is now working around 
the clock to accelerate the stowage timeline, so that we 
can protect as much of this material as possible for return 
to Earth.” 
The science team wants to collect at least 60 grams of 
regolith; the sample container can hold as much as 2 kg. 
NASA said a mylar flap on the TAGSAM allows material to 
easily enter the collector head, and should seal shut once 
the particles pass through. However, larger rocks that did-
n’t fully pass through the flap into the TAGSAM appear to 
have wedged this flap open, allowing bits of the sample to 
leak out. 
The sample stowage was originally scheduled for Novem-
ber 2, 2020, but NASA has given the mission the go-ahead 
to begin stowing it today, October 27. 
“We are working to keep up with our own success here, 
and my job is to safely return as large a sample of Bennu 
as possible,” said Lauretta. “The loss of mass is of concern 
to me, so I’m strongly encouraging the team to stow this 
precious sample as quickly as possible.” 
For the sample collection sequence on October 
20, OSIRIS-REx autonomously conducted the operations, 
with software on board to navigate the spacecraft safely to 
the surface, enable the collection and then conduct a “back 
away” burn to bring the spacecraft away from the asteroid’s 
surface.  Since Bennu is so far away from Earth, there was 
an 18.5-minute delay for the signal to get from the space-
craft to the Earth. 
The entire event, from deorbit burn to sample collection, 
took about four and a half hours. 
But now for the stowing sequence, stowing the sample is 

 

Page 12  

done in stages and requires the team’s oversight and 
input. The team will send the preliminary commands to 
the spacecraft to start the stow sequence, then wait for 
the spacecraft to send telemetry and images back to 
Earth so the team can confirm the success of the pro-
cess. The process may take several days. 
It might not be possible to determine exactly how much 
sample was collected until the sample return container 
comes back to Earth in September of 2023. A spin ma-
neuver called the Sample Mass Measurement, where the 
spacecraft would spin with the sample arm extended, has 
been canceled in order to preserve remaining material in 
the sample head. This spin would have allowed the team 
to determine the change in the spacecraft’s “angular mo-
ment of inertia,” and how it changes with the sample 
aboard. This would allow them to deduce the weight of 
the added sample. 
“I’m proud of the OSIRIS-REx team’s amazing work and 
success to this point,” said NASA’s Associate Administra-
tor for Science Thomas Zurbuchen. “This mission is well 
positioned to return a historic and substantial sample of 
an asteroid to Earth, and they’ve been doing all the right 
things, on an expedited timetable, to protect that precious 
cargo.” 
 
 

Astronomers Challenge Recent Find-
ings About Venus. “No Statistically Sig-
nificant Detection of Phosphine” 

In September, a team of scientists reported finding phos-
phine in the upper atmosphere of Venus. Phosphine can 
be a biomarker and is here on Earth. But it’s also present 
on Jupiter, where it’s produced abiotically. The discovery 
led to conjecture about what kind of life might survive in 
Venus’ atmosphere, continually producing the easily-
degraded phosphine. 
The authors of that study were circumspect about their 
own results, saying that they hope someone can deter-
mine a source for the phosphine, other than life. 
Now a new study says that the original phosphine detec-
tion is not statistically significant. 
The new study is a re-production and re-evaluation of the 
original ALMA (Atacama Large Millimeter/sub-millimeter 
Array) data that the initial detection of phosphine was 
based on. It comes from a team of five researchers from 
the Netherlands. 
The title of the study is “Re-analysis of the 267-GHz AL-
MA observations of Venus: No statistically significant de-
tection of phosphine.” The lead author is Ignas Snellen, 
Professor of Astronomy at Leiden University in the Neth-
erlands. The paper has not been peer-reviewed yet and is 
available on the pre-press site arxiv.org. 
After the initial discovery of phosphine at Venus, reported 
here at Universe Today, other scientists took notice. Oth-
er studies followed up on that work. One attempted to 
calculate how much life would be needed to produce the 
detected phosphine. Another suggested that life isn’t nec-
essary, and volcanoes could produce it. 

https://www.universetoday.com/148434/success-osiris-rex-touches-asteroid-bennu-to-collect-samples/
https://www.universetoday.com/148434/success-osiris-rex-touches-asteroid-bennu-to-collect-samples/
https://arxiv.org/pdf/2010.09761.pdf
https://arxiv.org/pdf/2010.09761.pdf
https://arxiv.org/pdf/2010.09761.pdf
https://www.universetoday.com/147797/did-scientists-just-find-signs-of-life-on-venus/
https://www.universetoday.com/147797/did-scientists-just-find-signs-of-life-on-venus/
https://www.universetoday.com/147891/how-much-life-would-be-required-to-create-the-phosphine-signal-on-venus/
https://www.universetoday.com/148094/maybe-volcanoes-could-explain-the-phosphine-in-venus-atmosphere/


 
The phosphine was detected in the upper layers of Venus’ 
atmosphere in the original study. Image Credit: Greaves et 
al., 2020 
But now it looks like the phosphine might not even be there 
at all. 
The detection of the phosphine depended on a single 267 
GHz spectroscopic line in the ALMA observations. It re-
vealed a 20 parts per billion concentration of phosphine in 
Venus’ upper atmosphere according to the original paper 
(Greaves et al. 2020). But the authors of this new study 
point out some problems in the initial detection. 
First of all they point out that there are no evident ways for 
phosphine to be produced on Venus. Then they write that 
“The aim of this work is to assess the statistical reliability of 
the line detection by independent re-analysis of the ALMA 
data.” The team used the same data and followed the 
same methods and used the same scripts as the original 
study. In fact, the authors of the original study, Greaves et 
al., even contacted this team to provide them with an up-
dated ALMA data-processing script. 
The new study says that the method used to fit the original 
ALMA spectral data in the prior study “…leads to spurious 
results.” They go on to say that their independent analysis 
shows a phosphine detection feature that’s “…below the 
common threshold for statistical significance.” Then, “…we 
consider a feature at such level as statistically unreliable 
that cannot be linked to a false positive probability.” 
Astronomical data like the type used in these studies is 
subject to a signal-to-noise ratio. It compares the level of 
the desirable, information-rich signal to the background 
noise. In order to be significant, the signal has to rise far 
enough above the noise. A low SNR means the data signal 
has not risen far enough above the noise to be significant. 
The ALMA data failed to do that, according to this study. 
The authors found SNRs of only two and one, depending 
on the analysis of the data and how it was fitted. 
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The planet Venus, as imaged by the Magellan mission. It looks 
like the phosphine detection was unreliable and that the phos-
phine signal in the ALMA data did not rise far enough above the 
noise to be statistically significant, according to a new study. 
Credit: NASA/JPL 
They don’t hold any punches in their conclusion, saying “We 
find that the 267-GHz ALMA observations presented by GRB20 
<Greaves et al. 2020> provide no statistical evidence for phos-
phine in the atmosphere of Venus.” 
This is exactly how science is supposed to work. For scientific 
results to be valid, their findings have to be recreated and vali-
dated by others. The authors of this study make sure to mention 
that the authors of Greaves et al. were just as interested as they 
were in having their results tested and that Greaves and the 
other researchers behind the phosphine discovery made their 
data and methods available to them. “We thank the authors of 
GRB20 for publicly sharing their calibration and imaging 
scripts.” 
Stay tuned. This may not be the last word on phosphine on Ve-
nus. 
 
 

Scientists Think They Know What Caused 
the Deadliest Mass Extinction in the History 
of the Earth 

Humanity can have a love/hate relationship with itself, but 
there’s no denying that we’re the pinnacle of evolution on Earth 
as things stand now. But it took an awfully long time for evolu-
tion to produce beings such as we. Several times, life had to 
drag itself back from near annihilation. 
The largest extinction setback was the Permian-Triassic extinc-
tion, also called the “Great Dying,” some 252 million years ago. 
Up to 96% of all marine species and 70% of terrestrial verte-
brate species went extinct. 
What happened? 
There’s some uncertainty surrounding the cause or causes of 
the extinction. Many of the usual suspects have been accused: 
impact events, climate change brought on by methane-
producing bacteria, massive volcanic eruptions, as well as 
some lesser-known potential causes like a fungal spike. There’s 
some evidence for each hypothesis, but it’s still controversial. 
The uncertainty around the Great Dying also extends to the 
timeline and sequence of events, including how long Earth took 
to recover. 
Now, the authors of a new study say they have finally, conclu-
sively figured it out. The paper is titled “Permian–Triassic mass 
extinction pulses driven by major marine carbon cycle perturba-
tions.” The lead author is Dr. Hana Jurikova from the School of 
Earth and Environmental Sciences at St. Andrews University. 
The study is published in the journal Nature Geoscience. 
The team of scientists behind this research includes research-
ers from Germany, Italy, and Canada. They’re part of an EU-
funded project called BASE-LiNE Earth. BASE-LiNE Earth is led 
by Prof. Dr. Anton Eisenhauer from GEOMAR Helmholtz Centre 
for Ocean Research Kiel in cooperation with the Helmholtz Cen-
tre Potsdam GFZ German Research Centre for Geosciences. 
BASE-LiNE stands for Brachiopods As SEnsitive tracers of 

https://en.wikipedia.org/wiki/Signal-to-noise_ratio#:~:text=Signal%2Dto%2Dnoise%20ratio%20(,power%2C%20often%20expressed%20in%20decibels.
https://en.wikipedia.org/wiki/Permian%E2%80%93Triassic_extinction_event
https://en.wikipedia.org/wiki/Permian%E2%80%93Triassic_extinction_event
https://www.researchgate.net/publication/222297847_Fungal_abundance_spike_and_the_Permian-Triassic_boundary_in_the_Karoo_Supergroup_South_Africa
https://www.nature.com/articles/s41561-020-00646-4
https://www.nature.com/articles/s41561-020-00646-4
https://www.nature.com/articles/s41561-020-00646-4
https://www.baseline-earth.eu/


gLobal mariNe Environment. The effort focuses on brachio-
pod fossils, which, according to a press release, haven’t 
received much attention and are sometimes over-
looked. Brachiopods are a group of creatures that have 
hard shells on their upper and lower surfaces. They’re dif-
ferent from bivalve molluscs like clams, which have shells 
on the sides. Brachiopods are still around today, but are far 
less numerous than they were in the Paleozoic. 

 
The researchers studied brachiopod shells from Italy and 
China. The Siberian Traps, the source of the CO2, is 
shown in red on the map. Image Credit: Jurikova et al., 
2020. 
Many brachiopod species went extinct during the Great 
Dying. But some survived, and the team of researchers 
found brachiopod shells that span the critical time period 
during the Permian-Triassic extinction event. 
The shells are a record over time of the ocean’s pH level. 
The pH level reflects the amount of absorbed carbon diox-
ide (CO2) in the ocean when the animal made the shell. 
When combined with carbon isotope constraints, the team 
was able to construct a timeline of not only the amount of 
atmospheric CO2 but also their sources at the time of the 
extinction. 
The researchers determined that a large pulse of CO2 trig-
gered the Permian-Triassic extinction. The pulse originated 
in Siberia, where a huge volcanic eruption created a mas-
sive flood basalt province. All of that activity released an 
enormous amount of CO2 into the atmosphere; 100,000 
billion tonnes (= 1 × 1014 tonnes). 

 
This figure from the study shows the Large Igneous Prov-
ince CO2 emissions, both total and rate/year. For a more 
detailed explanation, see the research paper. Image Cred-
it: Jurikova et al. (2020). 
That is an almost incomprehensible amount of carbon in-
jected into the atmosphere in a short (geologically speak-
ing) period of time. A press release announcing the paper 
says that’s “more than 40 times the amount of all carbon 
available in modern fossil fuel reserves including carbon 
already burned since the industrial revolution.” 
All of that CO2 threw Earth’s biogeochemical makeup out 
of balance and spelled doom for most of the species on 
Earth. The team used innovative modeling to determine 
exactly what that sudden injection of CO2 meant for our 
planet. 
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This image illustrates the onset of the Permian-Triassic mass 
extinction based on findings of the new research. (Jurikova et al 
(2020)). The Siberian Traps released an enormous amount of 
CO2 into the atmosphere, acidifying the oceans and extinguish-
ing marine life in the surface ocean. Illustrated by Dawid Adam 
Iurino (PaleoFactory, Sapienza University of Rome) for Jurikova 
et al. (2020). 
There’s already a lot of evidence showing that Siberian volcanic 
activity led to the extinction. But the evidence has never been 
this unified. “The exact causes and consequences, however, 
remain controversial, and a coherent unifying scenario for the 
environmental evolution over this important interval in Earth’s 
history is still lacking,” the researchers write. 
“Our findings enable us to assemble a consistent biogeochemi-
cal reconstruction of the mechanisms that resulted in the largest 
Phanerozoic mass extinction,” the authors write in their paper. 
The CO2 led to extreme warming of the Earth’s atmosphere 
and lethal acidification of the oceans. For marine animals that 
build their own shells, like the brachiopods at the heart of this 
research, it was devastating. As the ocean became more acidic, 
the carbonate that they need to build shells becomes unavaila-
ble, locked into the ocean’s new chemistry. Some brachiopods 
survived, creating the evidential record that enabled this study. 
The extreme climate warming was the second severe blow for 
life on Earth. The greenhouse effect created pronounced 
changes in weathering on the land, and on nutrient input and 
cycling in the ocean. The result was vast deoxygenation of the 
Earth’s oceans. It likely also poisoned the oceans with sulfides, 
killing other groups of organisms. 
The oceans, birthplace of life on Earth, became a place of 
death. 

 
This figure from the study shows how the amount of dissolved 
oxygen in the oceans plunged rapidly in intermediate depths 
and in the deep ocean. The plunge wasn’t so pronounced at the 
surface, where interaction with the atmosphere introduced oxy-
gen into the ocean. The deoxygenation spelled doom for many 
species. Image Credit: Jurikova et al. 2020. 
While volcanic activity has been proposed as a cause of the 
Great Dying before, this study is a more complete timeline of 
events. Then, as now, life on Earth relies on global cycles of 
nutrients, carbon, nitrogen, and other things. In only a few thou-

https://en.wikipedia.org/wiki/Brachiopod
https://en.wikipedia.org/wiki/Paleozoic
https://en.wikipedia.org/wiki/Flood_basalt
https://news.st-andrews.ac.uk/archive/great-dying-what-caused-earths-biggest-mass-extinction/


sand years, those cycles were upended by the CO2 from 
the Siberian eruptions. Climate warming, ocean acidifica-
tion, ocean deoxygenation, and sulfide poisoning came 
one after another, creating the most severe extinction in 
the Earth’s history. 
“These findings lead us to view the PTB <Permian-Triassic 
Boundary> mass extinction as a cascading marine col-
lapse, triggered by a multimillennial-scale voluminous in-
jection of carbon to the atmosphere by the emplacement of 
Siberian Traps sill intrusions,” the authors write. “Its magni-
tude profoundly altered the biogeochemical processes and 
set off a chain of events that selectively eliminated different 
groups of marine organisms.” 
In a press release, lead researcher Dr. Jurikova said: “Our 
research provides the first precise reconstruction of the 
carbon source and with it the trigger of the crisis, as well as 
uncovers the subsequent chain of processes that resulted 
in Earth’s largest mass extinction.” 

 
The extent of the Siberian Traps, in German. Image Credit: 
By derivative work: Jo (talk)Sibirien_topo2.png: Ulamm 
21:06, 18 April 2008 (UTC) – Sibirien_topo2.png, CC BY-
SA 3.0, https://commons.wikimedia.org/w/index.php?
curid=4229776 
“It took several hundreds of thousands to millions of years 
for the ecosystem to recover from the catastrophe, which 
profoundly altered the course of evolution of life on Earth.” 
It’s natural to wonder if these findings can tell us anything 
about our current predicament, where our own carbon 
emissions are warming the climate and acidifying the 
oceans. 
In their paper’s conclusion the authors write: “Given the 
vastly differing timescales and carbon budgets involved, 
LIP <Large Igneous Province> carbon cycle dynamics is a 
poor analogy for present-day fossil fuel emissions; notwith-
standing that, the modern geological carbon reservoirs are 
insufficient for anthropogenic release beyond centennial 
time scales.” 
Alarmingly, we may still be emitting more carbon than dur-
ing the Siberian volcanic activity that triggered the Permian
-Triassic extinction. “It is, however, noteworthy that even 
the peak emissions rate during the largest known mass 
extinction is still more than 14 times less than the current 
anthropogenic rate.”  

 
Image Credit: Western Washington University. 
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During the Great Dying, it took thousands of years for the ef-
fects of all of that carbon to unfold. But we’re already seeing the 
effects of our carbon emissions, and we’re barely out of the 
Industrial Revolution. “The environmental deterioration during 
the PTB took several thousands of years to unfold, whereas the 
current, unprecedented emissions rate has already started to 
take a toll on the marine ecosystems,” the authors point out.  
The paper ends with what could be an ominous understate-
ment: “A coupled increase in atmospheric CO2 and decrease in 
surface ocean pH, global warming, changes in productivity and 
oxygen depletion have been reported worldwide, which sug-
gests that the scenario outlined here for the PTB may also be 
relevant to understanding future environmental and climatic 
trends.” 



Hi Andy, 
I hope you are well. 

Here are my submissions for the WAS November 2020 

newsletter. With the poor weather there few chances ex-

cept for moonlit evenings. 

26/10/2020 

 

81% Lit Waxing Gibbous Moon 

Canon SX50HS 1200mm, ISO 80, F8, 1/160 sec 

80 raw images converted to tiff in DPP, cropped and cen-

tred in Pipp, stacked in Registax 6 and post processed in 

Affinity Photo. 

E Mails Viewings Logs and Images 
from Members. 

27/10/2020 

88% Lit Waxing Gibbous Moon 

 
Canon SX50HS 1200mm, ISO 80, F8, 1/160 sec 

80 raw images converted to tiff in DPP, cropped and 

centred in Pipp, stacked in Registax 6 and post pro-

cessed in Affinity Photo. 

I have also been re-working some of my Argentina 2019 

total solar eclipse images using techniques found in As-
tronomy Now, Sky and Telescope, Sky at Night and 

Dave Eagle’s book Affinity Photo for Astrophotography. 

This involved a seven process starting with converting 

the images to tiff in Canon DPP and then post pro-

cessing in Affinity Photo. Dave Eagle's book revealed 

features in Affinity Photo that I have not seen described 

elsewhere. The attached image of corona streamers and 

prominences is the combination of twelve exposures 

from 1 sec to 1/1000 sec at F8, ISO 100 taken with my 

Canon Sx50HS at 1200mm. 

Clear Skies, 

John 
 

Andy, 
 
It doesn't look like I can join you tomorrow as I  am still in 
hospital. Hopefully the the next one. 
 
Mike.  
 
Viewing Log for 9

th
 of October 

With it being a full week since full Moon and the sky was 
clear and I had a free evening, it was time to do some 
viewing! 

I arrived at my usual viewing spot near Uffcott just south 
of Swindon and had my Meade LX90 eight inch (203 mm 
in new money) GOTO telescope set up and ready by 
20:51 with no wind and a temperature of 7 °C conditions 
should be good?  For over a year the GPS function on 
this telescope was not working correctly and I had been 
setting up manually but recently I uploaded a fixing patch 
which hopefully would work?  Switching on the power for 
the first time, the telescope actually slewed to the re-
quired star, same with the second star, once aligned 
would be interested to see how it functioned? 
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First target for the evening was Jupiter and for a 
change it was actually in the field of view of the eye 
piece (normally I can see it in the finder scope and 
have to adjust it slightly?), Io was just to the west of 
Jupiter with Calisto and Europa sitting on top of each 
other (line of site only) with Ganymede further to the 
east?  Onto Saturn and this ringed wonder was also 
in the eye piece!  Could only make out the large 
moon of Titan and no others?  Onto Mars shining 
very brightly (mag -2.6 and the brightest evening ob-
ject after the Moon?) in the eastern skies, this planet 
was just out of the eye piece.  Using a No. 8 filter 
(yellow), I could make out some markings in the 
southern hemisphere on the red planet?  By now I 
had the first of many cars going past me this even-
ing, over the course of the whole session there would 
be 11 cars going past!  Uranus was about half the 
way to the edge of the finder scope view, could not 
make out any detail on the seventh planet, as for 
Neptune could not find it at all? 

For a change I thought I would let the hand controller 
choose objects to view, the programme is called 
‘Tonight’s Best’ and first three objects were Mars, 
Jupiter and Saturn, as I had already looked at them I 
carried on with the next object which was the ‘Double 
Cluster’ or Caldwell (C) 14, these open clusters (O C) 
looked better in the finder scope, will have to bring 
out one of my refracting telescopes to view this ob-
ject and get better results?  Next object was the star 
Vega in Lyra, this is a brilliant white star which is the 
fifth brightest in the whole night sky?  Messier (M) 45, 
the Pleiades was better to view with the finder scope, 
another object for a refractor?  Onto Albireo at the 
head of the Swan, this is probably the best double 
star in the whole sky?  Best globular cluster (G C) in 
the northern sky is        M 13, tonight this had 3 B’s 
for viewing: bright, big and brilliant, could even make 
out the odd star in the G C?  Onto Pegasus and the 
head of the horse and the star Enif, this is a K class 
star?  M 38 was my next target, this was just above 
the hedge in the north eastern sky, this O C was 
large, loose and dim to view, did not help being so 
low?  Back to the second star of the summer triangle 
and Altair, this is also a white star and 12

th
 brightest 

in the night sky?  Onto M 34, this O C was loose but 
bright to look at.  Back to the north east and M 36, 
this O C was compact and dim to view, again low in 
the sky?  M 15 was spot on (centre of eye piece, 
some previous objects I had to move the scope 
slightly to centre the object), this G C is small but had 
a bright centre?  M 27, largest planetary nebula (P N) 
in the sky was a large grey blob to look at.  Spot on 
also was M 2, this is very similar to M 15 to look at?  
Final star of the summer triangle and Deneb, this is 
also a brilliant white star.  For some reason the hand 
controller went to M 92, a very good G C in Hercules 
which often gets over looked for M 13, I had visited M 
13 10 objects ago, thought M 92 would have followed 
M 13 as they are so close together in the sky?  M 82 
in Ursa Major I could just see this galaxy thru a tree, 
dim to look at!  The Wild Duck cluster or M 11 was 
large and could make out quite a few stars in this O 
C?  Over the next three objects I had four cars go 
past me, so my viewing sessions stopped and start-
ed for a while, lucky this was the last of any cars for 
the evening!  Onto second P N of the evening and M 
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57, the Ring Nebula, small grey circle sums up this 
object.  M 31, the great Andromeda galaxy was a 
large grey lump, no other way I could really call it!  
M 52 was not in the eye piece but in the finder 
scope so I had to do some manual adjustment to 
get this O C in the eye piece!  M 51 was in the 
hedge so I could not view that object!  Now onto M 
32 which is right next door to M 31 but had to go via 
two other objects before I came to it!  Small fuzzy 
blob to my eyes?  C 63, the Helix nebula was even 
duller to view than M 32, this P N is fairly small to 
look at?  Back to the planets and Uranus, this time 
the planet was higher and I could make out more 
blue in the planet.  Even managed to find Neptune 
this time, just a point of light! 

That was the end of the tour for ‘Tonight’s Best’, I 
could not make out why the hand controller took the 
telescope all over the sky instead of following the 
sky was west to east?  At least the telescope had a 
good work out for the evening.  The waning gibbous 
Moon was just starting to rise and with the time be-
ing 23:03 I packed up the equipment for the even-
ing, temperature when I finished was 6 °C. 

Clear skies. 

Peter Chappell 

 

Thankyou  all. My own view sessions have been 
curtailed by the weather too. Odds of lunar work 
and Mars, Jupiter and Saturn not well placed for me 
and needs everything to be steady early evenings 
now. 



I have been ready an excellent book on the Moon 
photography by James Harrop, The Moon, a begin-
ners guide to Lunar Features and Photography. 

It got me out to set up my planetary scope (9.25” 
Celestron) and a webcam to have a go at better col-
our than before. But a lot of experimentation needed. 

 

But last night I thought I would go to Silbury 17:30 for 
Moon rise around 18:00 with Mars over the hill, then 
the Moon rise over Waden. Done it so many times 
and still got a basic wrong… The widefield view with 
Mars and the hills of Silbury and Waden for the 
Moon. Totally ruined by poor focus. Just touched the 
focus when setting up after tripod mounting and then 
everything blurred. Stupid mistake BUT I think useful 
to mention here as a lesson to all while I where me 
sackcloth and ashes.  

A saving grace, I took shots on my iPhone of the 
wide-view, then a series of Moon rising shots at 1000
-2000mm on zoom with my bridge camera Nikon 
P1000. So rescued… a bit. 

I like this iPhone shot with Mars, the hills and a shine 
of the Moon just in the horizon clouds. Then the 
grass looks look a dark rocket launch. 
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Series of  the Moon rising. I prefer the Moon to be a 
couple of days after full, then the sky horizon is dark 
enough to show silhouette and lunar features. 
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has a cyclonic peak about every 33 years where hun-
dreds of meteors per hour can be seen. That last of 
these occurred in 2001. The Leonids is produced by 
dust grains left behind by comet Tempel-Tuttle, which 
was discovered in 1865. The shower runs annually from 
November 6-30. It peaks this year on the night of the 
16th and morning of the 17th. The crescent moon will 
set early in the evening leaving dark skies for what 
should be an excellent show. Best viewing will be from 
a dark location after midnight. Meteors will radiate from 
the constellation Leo, but can appear anywhere in the 
sky. 
November 30 - Full Moon. The Moon will be located 
on the opposite side of the Earth as the Sun and its 
face will be will be fully illuminated. This phase occurs 
at 09:32 UTC. This full moon was known by early Na-
tive American tribes as the Beaver Moon because this 
was the time of year to set the beaver traps before the 
swamps and rivers froze. It has also been known as the 
Frosty Moon and the Dark Moon. 
November 30 - Penumbral Lunar Eclipse. A penum-
bral lunar eclipse occurs when the Moon passes 
through the Earth's partial shadow, or penumbra. Dur-
ing this type of eclipse the Moon will darken slightly but 
not completely. The eclipse will be visible throughout 
most of North America, the Pacific Ocean, and north-
eastern Asia including Japan. Not here… 
 
Clear skies, Andy 

November 10 - Mercury at Greatest Western Elon-
gation. The planet Mercury reaches greatest western 
elongation of 19.1 degrees from the Sun. This is the 
best time to view Mercury since it will be at its highest 
point above the horizon in the morning sky. Look for 
the planet low in the eastern sky just before sunrise. 
November 11, 12 - Northern Taurids Meteor Show-
er. The Northern Taurids is a long-running minor mete-
or shower producing only about 5-10 meteors per hour. 
This shower is, however, famous for producing a high-
er than normal percentage of bright fireballs. The 
Northern Taurids is produced by dust grains left behind 
by Asteroid 2004 TG10. The shower runs annually 
from October 20 to December 10. It peaks this year on 
the the night of the 11th and morning of the 12th. The 
thin crescent moon will not be much of a problem this 
year leaving dark skies for what could be a really good 
show. Best viewing will be just after midnight from a 
dark location far away from city lights. Meteors will radi-
ate from the constellation Taurus, but can appear any-
where in the sky. 
November 15 - New Moon. The Moon will located on 
the same side of the Earth as the Sun and will not be 
visible in the night sky. This phase occurs at 05:08 
UTC. This is the best time of the month to observe faint 
objects such as galaxies and star clusters because 
there is no moonlight to interfere. 
November 16, 17 - Leonids Meteor Shower. The Le-
onids is an average shower, producing up to 15 mete-
ors per hour at its peak. This shower is unique in that it 
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horse kicked the source of poetic inspiration – the 
Spring of Hippocrene – into flowing. When Bellerophon 
defeated Chimaera, he became so proud he ordered 
Pegasus to fly him to Mount Olympus. This action an-
gered Zeus, who ordered an insect to sting Pegasus, 
resulting in Bellerophon’s fatal fall to Earth. Zeus then 
went on to recognize Pegasus in the stars as the 
“Thundering Horse of Jove” – carrier of his lightning 
bolts. 

Let’s begin our binocular tour of Pegasus with its bright-
est star – Alpha – the “a” symbol on our map. Alpha 
Pegasi’s proper name is Markab and it marks the south-
western corner of the asterism of the Great Square. 
Located 140 light years from Earth, Markab is a hot 
class B (B9) dwarf star which shines about 205 times 
brighter than our own Sun and is about three times larg-
er. This fast rotator completes a full turn on its axis in 
just about 36 hours! Right now, Markab sits on the edge 
of the main sequence, about to die and become a much 
cooler orange giant star. It’s about as “normal” as a star 
can be! 

Now, turn your binoculars towards Beta – the “B” sym-
bol. Named Scheat, you’ll find this particular star locat-
ed in the northwestern corner of the Great Square and 
about 200 light years from our solar system. Scheat is 
unusual among bright stars in having a relatively cool 
surface temperature of 3700 degrees Kelvin, compared 
to stars such as our Sun. Scheat is a red giant star 

CONSTELLATIONS OF THE MONTH:  PEGASUS 

Pegasus 

Positioned north of the ecliptic plane, the constellation of 
Pegasus was one of the original 48 constellations listed 
by Ptolemy, and endures as one of the 88 modern con-
stellations.adopted by the IAU. It covers 1121 square 
degrees of sky and ranks 11th in size. Pegasus contains 
between 9 and 17 main stars in its asterism (depending 
on how you depict it) and has 88 Bayer Flamsteed desig-
nated stars within its confines. Pegasus is bordered by 
the constellations of Andromeda, Lacerta, Cygnus, Vul-
pecula, Delphinus, Equuleus, Aquarius and Pisces. It is 
visible to observers located at latitudes between +90° 
and ?60° and is best seen at culmination during the 
month of October. 

There is one annual meteor shower associated with the 
constellation of Pegasus which peaks on or about No-
vember 12 of each year – the Pegasids. The radiant – or 
point of origin – for the meteor shower is near the aster-
ism of the “Great Square”. Activity begins around October 
10 and lasts to late November. The average fall rate at 
maximum during the peak is 10 per hour. This particular 
meteor used to be spectacular, but Jupiter has perturbed 
the meteor stream over the years and lessened the activ-
ity. 

In mythology, Pegasus represents the Winged Horse, 
and child of Medusa who was slain by the hero Perseus. 
According to Greek mythology, Pegasus was delivered to 
Mount Helicon by Bellerophon, where the magnificent 



some 95 times larger than Sol and has a total stellar 
luminosity of 1500 times solar. It is also an irregular 
variable star, its brightness changing from magnitude 
2.31 to 2.74. 

You’ll need a telescope to reveal the mysteries sur-
rounding Eta Pegasi – the “n” symbol on our map. 
Named Matar and located about 215 light years 
away, this spectral class G2II-III star has a close bi-
nary star companion of class F0V. There are also 2 
class G stars further away that may or may not be 
physically related to the main pair. According to Jim 
Kaler, “Matar is double star and may well be quadru-
ple, consisting of a very unequal pair of pairs, an un-
balanced double-double. The brighter of the bright 
pair is on its way to becoming a much larger giant, 
and will eventually expand to a radius of a quarter 
the distance that now separates the two stars, 
streams of matter running from the brighter to the 
dimmer creating quite a sight from the smaller pair. 
Eventually the bright star of the brighter pair will fade 
to become a white dwarf, this double perhaps looking 
something like Sirius does today.” 

Next up? Epsilon Pegasi – the backwards “3” symbol 
on our map. Located 670 light years away, Enif is a 
cool star for more than one reason! To begin with, 
Enif is orange class K (K2) supergiant star whose 
stellar temperature only averages about 4460 de-
grees Kelvin. Even in binoculars you’ll notice the red-
dish hue. It’s big, too… About 150 times the size of 
our Sun and if located in our solar system would fill 
out the space about halfway to the orbit of Venus. 
This supergiant star’s fate awaits it as a supernova, 
but there is always a possibility it could become a 
heavy, rare neon-oxygen white dwarf whose size 
would be no larger than the Earth. What makes Enif 
so cool is that it is very unpredictable. According to 
records, in 1972 Enif had a flare event which caused 
it to brighten 5 times more than its normal stellar 
magnitude! 

Keep your binoculars handy, because following the 
trajectory from Theta to Epsilon just another third of 

the way will bring you to awesome globular cluster – 
Messier 15 (RA 21:29:58.3 Dec +12:10:01). Located 
almost equidistantly from both the galactic center and 
from us, this superior globular cluster was first dis-
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covered by Jean-Dominique Maraldi on September 7, 
1746 and later listed by Charles Messier on his famous 
Messier Catalog list of “objects which are not comets”. It 
ranks third in variable star population and M15 is perhaps 
the oldest and most dense of all globulars located in the 
Milky Way Galaxy. Its compact central core may be the 
result of mutual gravitational interaction, or it could con-
tain a dense, supermassive object – a black hole. One 
thing we do know that M15 contains is a planetary nebula 
known as Pease 1 – only four known planetary nebulae 
in Milky Way globular clusters! Another curiosity is M15 
also contains 9 pulsars, the remnants of ancient superno-
va explosions leftover from its youthful beginnings. While 
you can easily see M15 with binoculars, even a small 
telescope can begin resolution on this great deep sky 
object! 

For telescopes, have a look at spiral galaxy NGC 7217 
(RA 22:07.9 Dec +31:22). This magnitude 10 jewel dis-
plays a bright nucleus and hazy frontier over its generous 
3.7 arc minute size. Taken photographically this particular 
galaxy exhibits very tight spiral galaxy structure and is 
sometimes considered an “unbarred” spiral galaxy with a 
dark ring of obscuring material around the nucleus. 

 

Try your hand at spiral galaxy NGC 7814 (RA 0:03.3 Dec 
+16:09), too. At magnitude 10 and a huge 6.3 arc 
minutes in diameter, this particular galaxy is easily seen 
in small telescopes and larger binoculars. Often referred 
to as Caldwell 43, it’s located about 40 million light years 
from Earth and gives a great edge-on presentation! It is 
sometimes referred to as the a miniature version of 
Messier 104, or “the Little Sombrero”. 

Now, it’s time for NGC 7331 (RA 22:37.1 Dec +34:25). 
Easily spotted in big binoculars and small telescopes un-

der dark 
skies, it was 
first discov-
ered by Sir 
William Her-
schel. This 
beautiful, 
10th magni-
tude, tilted 
spiral galaxy 
is very much 
how our own 
Milky Way 
would ap-
pear if we 
could travel 
50 million 
light-years 
away and 
look back. 
Very similar 

in structure to both our own Milky Way and the Great An-
dromeda Galaxy, this particular galaxy gains more and 
more interest as scope size increases – yet it can be 
spotted with larger binoculars. At around 8″ in aperture, a 
bright core appears and the beginnings of wispy arms. In 
the 10″ to 12″ range, spiral patterns begin to emerge and 
with good seeing conditions, you can see “patchiness” in 
structure as nebulous areas are revealed, and the west-
ern half is deeply outlined with a dark dustlane. But hang 
on… Because the best is yet to come! 
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Return to NGC 7331 with a big telescope. What we are 
about to look at is truly a challenge and requires dark skies, 
optimal position and excellent conditions. Now breathe the 
scope about one half a degree south-southwest and behold 
one of the most famous galaxy clusters in the night. In 
1877, French astronomer Edouard Stephan was using the 
first telescope designed with a coated mirror when he dis-
covered something a bit more with NGC 7331. He found a 
group of nearby galaxies! This faint gathering of five is now 
known as “Stephan’s Quintet” and its members are no fur-
ther apart than the diameter of our own Milky Way galaxy. 

Visually in a large scope, these members are all rather 
faint, but their proximity is what makes them such a curiosi-
ty. The Quintet is made up of five galaxies numbered NGC 
7317, 7318, 7318A, 7318B, 7319 and the largest is 7320. 
Even with a 12.5″ telescope, this author has never seen 
them as much more than tiny, barely-there objects that look 
like ghosts of rice grains on a dinner plate. So why bother? 
Because I’ve seen them with large aperture… What our 
backyard equipment can never reveal is what else exists 
within this area – more than 100 star clusters and several 
dwarf galaxies. Some 100 million years ago, the galaxies 
collided and left long streamers of their materials which 
created star forming regions of their own, and this tidal pull 
keeps them connected. The stars within the galaxies them-
selves are nearly a billion years old, but between them lie 
much younger ones. Although we cannot see them, you 
can make out the soft sheen of the galactic nuclei of our 
interacting group. Enjoy their faint mystery! 

There are many more faint galaxies and deep sky objects 
in Pegasus to be enjoyed, so grab a good star map and fly 
with the “Winged Horse”! 

Sources: 
ChandraObservatory 
SEDS 
Wikipedia 

 

 

Stephen’s Quintet and NGC 7331 taken through a 42 
telescope and 60 seconds exposure ISO1600, from 
my home observatory this September. 

Andy 



ISS PASSES For Nov/Dec 2020 From Heavens Above website maintained by Chris Peat 

 

 

Date  Brightness  Start  Highest 
point  

End        

 (mag)  Time  Alt.  Az.  Time  Alt.  Az.  Time  Alt.  Az.  

 02 Nov -3.9 04:59:11 84° NW 04:59:15 85° N 05:02:37 10° E 

03 Nov -1.4 04:13:22 24° E 04:13:22 24° E 04:14:49 10° E 
03 Nov -3.7 05:46:18 23° W 05:48:15 75° SSW 05:51:37 10° ESE 

04 Nov -3.9 05:00:29 87° SSE 05:00:29 87° SSE 05:03:50 10° E 
05 Nov -1.3 04:14:41 22° E 04:14:41 22° E 04:16:02 10° E 

05 Nov -3.2 05:47:37 23° W 05:49:21 46° SSW 05:52:35 10° SE 
06 Nov -3.5 05:01:51 58° S 05:01:51 58° S 05:04:55 10° ESE 

06 Nov -1.8 06:35:35 10° W 06:37:56 18° SW 06:40:16 10° S 
07 Nov -1.1 04:16:07 19° ESE 04:16:07 19° ESE 04:17:10 10° ESE 

07 Nov -2.3 05:49:04 20° WSW 05:50:17 25° SSW 05:53:06 10° SSE 

08 Nov -2.4 05:03:24 30° S 05:03:24 30° S 05:05:41 10° SE 

09 Nov -0.7 04:17:46 12° SE 04:17:46 12° SE 04:18:07 10° SE 

09 Nov -1.5 05:50:44 12° SW 05:51:02 12° SW 05:52:31 10° SSW 
10 Nov -1.2 05:05:12 13° S 05:05:12 13° S 05:05:47 10° S 

20 Nov -1.2 18:38:27 10° SSW 18:39:09 14° S 18:39:09 14° S 
21 Nov -1.6 17:51:26 10° S 17:53:21 15° SE 17:53:25 15° SE 
21 Nov -0.4 19:26:18 10° SW 19:26:22 10° SW 19:26:22 10° SW 

22 Nov -2.1 18:38:36 10° SW 18:40:33 28° SSW 18:40:33 28° SSW 

23 Nov -2.5 17:51:02 10° SSW 17:53:59 28° SSE 17:54:40 26° SE 

23 Nov -0.5 19:27:08 10° WSW 19:27:37 13° WSW 19:27:37 13° WSW 

24 Nov -1.9 17:03:40 10° SSW 17:06:15 20° SE 17:08:44 10° E 

24 Nov -2.6 18:39:16 10° WSW 18:41:40 42° SW 18:41:40 42° SW 

25 Nov -3.4 17:51:29 10° SW 17:54:46 52° SSE 17:55:42 37° ESE 

25 Nov -0.5 19:28:05 10° W 19:28:38 14° W 19:28:38 14° W 

26 Nov -2.8 17:03:46 10° SW 17:06:55 38° SSE 17:09:41 13° E 

26 Nov -2.7 18:40:10 10° W 18:42:37 45° W 18:42:37 45° W 

27 Nov -3.8 17:52:15 10° WSW 17:55:38 80° SSE 17:56:35 44° E 

27 Nov -0.4 19:29:03 10° W 19:29:31 13° W 19:29:31 13° W 

28 Nov -3.6 17:04:23 10° WSW 17:07:43 66° SSE 17:10:32 14° E 

28 Nov -2.5 18:41:08 10° W 18:43:28 42° W 18:43:28 42° W 

29 Nov -3.8 17:53:10 10° W 17:56:33 85° N 17:57:26 47° E 

29 Nov -0.4 19:29:58 10° W 19:30:22 13° W 19:30:22 13° W 

30 Nov -3.8 17:05:14 10° W 17:08:36 90° S 17:11:24 14° E 

30 Nov -2.4 18:42:02 10° W 18:44:20 40° W 18:44:20 40° W 

01 Dec -3.8 17:54:06 10° W 17:57:29 90° S 17:58:21 47° E 

01 Dec -0.3 19:30:56 10° W 19:31:17 12° W 19:31:17 12° W 

02 Dec -3.8 17:06:08 10° W 17:09:31 85° N 17:12:24 14° E 

02 Dec -2.3 18:42:56 10° W 18:45:20 38° WSW 18:45:20 38° WSW 

03 Dec -3.5 17:54:58 10° W 17:58:20 66° SSW 17:59:28 37° SE 

03 Dec -0.3 19:32:08 10° W 19:32:24 11° W 19:32:24 11° W 

04 Dec -3.7 17:07:01 10° W 17:10:23 80° SSW 17:13:41 11° ESE 

04 Dec -1.9 18:43:57 10° W 18:46:38 28° SW 18:46:38 28° SW 

05 Dec -2.5 17:55:53 10° W 17:59:03 39° SSW 18:00:59 20° SSE 

06 Dec -3.0 17:07:52 10° W 17:11:10 52° SSW 17:14:27 10° SE 

06 Dec -1.0 18:45:28 10° WSW 18:47:24 14° SW 18:48:30 13° SSW 

07 Dec -1.2 17:57:02 10° W 17:59:39 21° SW 18:02:13 10° SSE 

08 Dec -1.7 17:08:50 10° W 17:11:49 29° SSW 17:14:46 10° SSE 

10 Dec -0.6 17:10:16 10° WSW 17:12:16 15° SW 17:14:15 10° S 

https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59155.2078135498&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59156.1759501485&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59156.2418475413&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59157.2086750497&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59158.1768654762&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59158.2426080822&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59159.2096252797&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59159.2763452298&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59160.1778653283&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59160.2432588901&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59161.2106945593&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59162.1790160092&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59162.2437776372&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59163.2119467373&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59173.7771972982&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59174.7453900328&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59174.8099816086&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59175.7781650455&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59176.7458287807&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59176.8108456774&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59177.7126745948&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59177.7789444557&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59178.7463685918&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59178.811552418&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59179.7131442006&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59179.7795994321&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59180.746969727&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59180.8121681149&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59181.7137021354&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59181.7801941629&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59182.7476057918&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59182.8127577446&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59183.7143148569&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59183.7807966501&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59184.7482532544&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59184.8133949053&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59185.7149510657&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59185.7814884369&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59186.7488453547&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59186.8141737174&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59187.7155545769&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59187.7823861647&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59188.7493513715&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59189.716097292&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59189.7829196635&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59190.7497579346&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59191.7165431904&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59193.7168518656&type=V


END IMAGES, OBSERVING AND OUTREACH 

Mars and the crescent Venus from October 14th.  
And the Moon as a crescent on the same morning. Very much pictures from my upstairs window (my only view due 
West. 
First was taken with a DSLR Nikon D7200 with a zoom lens (Sigma 18-200mm). 
Second using my Nikon P1000 bridge camera.     Andy 

OUTREACH 

I am beginning Zoom education sessions at schools with a triple school Zoom session in Trowbridge on 4th Nov. 

November Observing Suggestion 

Wiltshire Astronomical Society Observing Suggestions for November 2020 @ 21:00 
We have updated the observation targets this month for those with binoculars or smaller wide field telescopes to have 

something to search for. 

 

The WAS Observing Team will provide recommended observing sessions for you to do while maintaining social distancing away 
from the home or as part of your social bubble at the homes of close friends or relatives. Please always follow the latest govern-

ment guidelines if observing away from the home. 
 
These observing recommendations will continue until we can start our group observing again (hopefully) in the new year. 
 
Most target objects can be found around due South and South-West at about 21:00. 

 

Where To Look This Month: 
This month we concentrate on the constellation of Taurus. 
Just select 'What's Up' link below to get the PDF file. 
What's Up Link: 

WAS_November_2020.pdf 
Also Wiltshire Astronomical Society will produce the monthly newsletter containing further information, 

which can be downloaded here: https://wasnet.org.uk/  

https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwasnet.us19.list-manage.com%2Ftrack%2Fclick%3Fu%3D45ffa53b0c92fe30338a260e4%26id%3D1bfbbf2cb5%26e%3Ddbebf1074c&data=04%7C01%7C%7C13b8ff5b6f254e5f640508d87de07504%7C84df9e7fe9f640afb435aaaaaaaaa
https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwasnet.us19.list-manage.com%2Ftrack%2Fclick%3Fu%3D45ffa53b0c92fe30338a260e4%26id%3D1197446042%26e%3Ddbebf1074c&data=04%7C01%7C%7C13b8ff5b6f254e5f640508d87de07504%7C84df9e7fe9f640afb435aaaaaaaaa
https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwasnet.us19.list-manage.com%2Ftrack%2Fclick%3Fu%3D45ffa53b0c92fe30338a260e4%26id%3D26e7e7f688%26e%3Ddbebf1074c&data=04%7C01%7C%7C13b8ff5b6f254e5f640508d87de07504%7C84df9e7fe9f640afb435aaaaaaaaa

