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The summer months bring the

From home this is not very easy
from my home observatory be-
cause of two homes to the south,

capture the delights.

In May this meant being up at
around 2:30am but will will be an
evening opportunity by August.

la (blue) and the red emission
nebula and associated cluster of
stars.

ter M21.

120second exposure, no filters,
16001S0, Nikon D810a on
120mm Esprit with field flattener.

Andy

Milky Way into the southern skies.

leaving a 10 degree gap for my to

Here is M20 the Triffid nebula, an
interesting mix of reflection nebu-

To the upper left is the open clus-

Trying to keep politics out of the astronomy
pages is getting more difficult, and certain-
ly the current state of nation health under
the covid 19 restrictions impact us highly
as a society.

Viewing groups and outreach have certain-
ly been hit hard, but on the up side the
weather could hardly have been kinder for
practical astronomy. The only object not
playing ball has been the Sun, which is
now 32days without any visible Sunspot
activity, though at the time of writing a
huge anomaly has been seen ‘round the
corner’ that may be a big sunspot coming
into view.

Again we have been disappointed by
‘promised ‘ comets of the decade/year/
month/week have ended up weak. With
Comet Atlas being the first to disappoint
and then the vaunted comet SWAN F8 has
been a real blot, barely visible through a
telescope against the astronomical skies to
the north. Over next week it loops around
the line of sight to Capella.

Amazing images from the southern hemi-
sphere but a smear around magnitude 8-9
is all we get to see.

But in the northern hemisphere we have
had good views of Venus (now in line of
the Sun) going to tiny crescent and Mercu-

ry at half phase. Jupiter and Saturn are
good morning objects that will become mid-
night objects by July, but they are low to the
summer ecliptic and trees etc get in my way
from home.

A very bright supernova has been seen in
the Virgo cluster, in an outer spiral arm of
Messier 61. Supernova 2020 JFO.

Something that has plagued my deep sky
viewing still is the starlink %G communica-
tions satellites from Elon Musk. We can see
the clout he has with NASA now they have
brought human launches to the ISS back to
USA soil. They are not going to stop him
using the sky as a private communications
layer, ignoring protests from Earth based
astronomers.

Seems they can set up an Artemis Accord
to monitor and restrict lunar exploration
now that Chinese and Indian probes and
landers can get there... once the privateers
get there will they be as astute?

Keep good health...
Clear skies Andy Burns.
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Allan Trow: The Story of Dark Sky Wales..

Allan Trow founding Director of the Dark Sky Wales
company.

Membership Meeting nights £1.00 for members £3 for
visitors

Wiltshire AS Contacts

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.
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T SRR argazors

Swindon’s own astronomy group

Meetings cancelled

Due to the current crisis our meetings, like many oth-
ers have been cancelled at least until after the summer
break. We hope to reconvene again in September
when the postponed AGM will be held.

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 | 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 OHB - 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
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Meeting Dates for 2020

Friday 18 September
Programme: AGM if restrictions lifted.
Friday 16 October

Programme: Dr James Fradgley MSc, FRAS: The
Universe - 'A brief overview of what we know, or think
we know'

Friday 20 November

Programme: Dave Eagle FRAS PGCE BSc (Hons):
'‘Comets, Enigmatic and Beautiful Visitors'

Website:

http://lwww.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


http://www.swindonstargazers.com/
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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-

Post Code for Sat Nav is BA11 6TB.
Our start time is 7.30pm

Date Title Speaker

19" June To Be Informed

This young astronomy club meets at the
Sutton Veny Village Hall.
Second Thursday of the Month.

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

STAR QUEST ASTRONOMY CLUB

BATH ASTRONOMERS

SPACE NEWS FOR JUNE 2020

Our Facebook page carries a lot of these news items
throughout the month.

NASA and SpaceX Make History with

Successful Crew Dragon Launch!

Today, on Saturday, May 30th, NASA and SpaceX
successfully launched the Crew Dragon to space with
two astronauts for the first time. Far from just a
demonstration, this launch signaled the restoration of
domestic launch capability to US soil! From this day
forward, NASA astronauts will no longer be depend-
ent on foreign launch providers (like Roscosmos) to
send astronauts to the International Space Station
(ISS).

After passing all of its preflight checks, ground con-
trollers signaled that the mission (Demo-2) was a go
at 03:22 p.m. EDT (12:22 p.m. PDT), saying “let’s
light this candle!” A few seconds later, the Crew
Dragon spacecraft and astronauts Robert Behnk-

en and Douglas Hurley lifted off atop a Falcon 9 rock-
et from Launch Pad 39A at the Kennedy Space Cen-
ter.

The launch was originally meant to take place on
Wednesday, May 27th, at 03:22 p.m. EDT (12:22
p.m. PDT). However, bad weather caused the launch
to be scrubbed less than 15 minutes before engine
ignition and NASA decided to try again during one of
the mission’s backup launch windows — either today
at 03:22 p.m. EDT (12:22 p.m. PDT) or tomorrow at
03:00 p.m. EDT (12:00 p.m. PDT).

The event was the subject of live coverage by NASA
Live and SpaceX, as well as live-updates via their
respective Twitter feeds. About a minute into launch,
both SpaceX and NASA tweeted success, the latter
stating, “We have liftoff. History is made as
@NASA_Astronauts launch from @NASAKennedy
for the first time in nine years on the @SpaceX Crew
Dragon.”

Four minutes into launch, NASA declared that the
mission had achieved main engine cutoff (MECO)
and separation from the first stage. From this point
onward, the Falcon 9’s second stage continued to
push the Crew Dragon into orbit while the first stage
began the process of returning to the surface.

At 03:32 p.m. EDT (12:32 p.m. PDT), SpaceX live-
tweeted that the second stage engine burn was com-
plete and second engine cutoff (SECO) had occurred.
One minute later, they announced that the first stage
had been successfully recovered at sea after landing
on the deck of the company’s drone ship Of Course |
Still Love You.

Twelve minutes into the flight, NASA announced that
the Crew Dragon spacecraft had separated from the
Falcon 9's second stage, which meant that spacecraft
was in its desired orbit. The spacecraft's nosecone
then opened, depositing the Crew Dragon and its
crew into space. At 04:09 p.m. EDT (01:09 p.m. PDT)
the Crew Dragon conduct the first of several phase
burns that will keep it on course for its 19-hour jour-
ney to the ISS.

The spacecraft will rendezvous with the ISS tomorrow
(Sunday, May 31st) at 10:29 a.m. EDT (07:29 a.m.
PDT). Once there, the spacecraft will autonomously



https://www.spacex.com/launches/
https://www.nasa.gov/astronauts/biographies/robert-l-behnken/
https://www.nasa.gov/astronauts/biographies/robert-l-behnken/
https://www.nasa.gov/astronauts/biographies/douglas-g-hurley/
https://www.universetoday.com/146205/nasa-and-spacex-gearing-up-for-historic-crew-dragon-launch-this-week/
https://www.nasa.gov/content/live-launch-america-nasas-spacex-demo-2-mission-to-the-international-space-station
https://www.nasa.gov/content/live-launch-america-nasas-spacex-demo-2-mission-to-the-international-space-station
https://www.spacex.com/launches/
https://twitter.com/SpaceX/status/1266812530833240064
https://twitter.com/NASA/status/1266812660374528001
https://twitter.com/NASA_Astronauts
https://twitter.com/NASAKennedy
https://twitter.com/SpaceX
https://twitter.com/SpaceX/status/1266814727486713856
https://twitter.com/SpaceX/status/1266814727486713856
https://twitter.com/SpaceX/status/1266814933355753473
https://blogs.nasa.gov/commercialcrew/2020/05/30/separation-crew-dragon-spacex-demo-2-crew-arrive-in-orbit/
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dock with the station — though Behnken will assume
control in the event that the autonomous systems are
not working. Behnken and Hurley will then disembark
and enter the station to complete the mission.

Rearview from the Crew Dragon after it finished sepa-
rating from the Falcon 9 second stage. Credit: NASA/
SpaceX

Until then, Behnken and Hurley have a few tasks
ahead of them, and NASA and SpaceX do too! At
04:55 p.m. EDT (01:55 p.m. PDT), the astronauts will
take control of Crew Dragon for the first of two manual
flight tests designed to show that astronauts can take
control in the event of a system’s failure. A broadcast
and update on the progress of the mission from the
Crew Dragon is expected at 05:55 p.m. EDT (02:55
p.m. PDT).

At 06:30 p.m. EDT (03:30 p.m. PDT),

NASA Administrator Jim Bridenstine will host

a postlaunch news conference from

NASA’s Kennedy Space Center. Joining him will be
NASA Commercial Crew Program manager Kathy
Lueders, a representative of SpaceX, ISS Program
Manager Kirk Shireman, and NASA Chief Astronaut
Pat Forrester.

SN4, We Hardly Knew You. Another
Starship Prototype Lost!

Earlier today (Friday, May 29th), at 01:49 p.m. local
time (02:49 p.m. EDT; 11:49 PDT), SpaceX Starship
prototype (SN4) exploded on the company’s test pad
near Boca Chica, Texas. The explosion occurred two
minutes after ground crews commenced a static fire
test of its Raptor engine. This test was intended to test
the Raptor and the Starship design once more in prep-
aration for a major milestone —a 150 m (500 ft) hop
test — this summer.

Powerful Telescope Confirms There’s an
Earth-Sized World Orbiting Proxima Cen-
tauri

The closest star to the Sun is a small red dwarf star
known as Proxima Centauri. It is only 4.2 light-years
away and is now known to have an Earth-sized planet
in its habitable zone. That doesn’t mean there is life
orbiting the nearest star, but its proximity should help us
understand the possibilities.

“ : Proxima b

LATR 2 0088 M.
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The wobble of Proxima Centauri indicating it has a
planet. Credit: UNIGE/Mascarefio, et al

Known only as Proxima Centauri b, it was first discov-
ered in 2016. While most exoplanets are discovered by
the transit method, where the orbit of the planet carries
it between its star and us, this particular world was dis-
covered using the Doppler method. As the planet orbits
Proxima Centauri, its gravitational pull causes the star
to wobble slightly. Because of this, the starlight is slight-
ly blueshifted and redshifted due to its motion relative to
us. By measuring the doppler shift of the starlight, we
can determine its relative velocity. Since we know the
mass of Proxima Centauri, the relative velocity tells us
how strong the gravitational pull of the planet is, which
in turn tells us its mass.

Making a Doppler measurement isn’t easy. With red
dwarf stars, there is the added complication that solar
flares and the like can also give a Doppler shift since a
part of the star’s surface is rising and falling. When first
measured in 2016, the data strongly suggested the
presence of a planet, but it wasn’t as solid as we’d like.
But new measurements using a high-precision spec-
trometer known as ESPRESSO has confirmed the
planet’s existence. The study also confirmed the
planet’'s mass and orbit. It is about 20% more massive
than Earth and orbits Proxima Centauri at just the right
distance to support liquid water on its surface. So it
could be a rocky, warm, wet planet similar to our own.

SaTace tempatutume in €

The surface temperature of the planet could be ex-
treme. Credit: M. Turbet/I. Ribas/ESO

Before we get too excited, there are plenty of reasons
why it could be a dry, lifeless rock. To begin with, Proxi-
ma Centauri is only an eighth the mass of the Sun and


https://www.universetoday.com/146284/sn4-we-hardly-knew-you-another-starship-prototype-lost/
https://www.universetoday.com/146284/sn4-we-hardly-knew-you-another-starship-prototype-lost/
https://www.universetoday.com/146284/sn4-we-hardly-knew-you-another-starship-prototype-lost/
https://briankoberlein.com/blog/how-to-find-a-star-system/
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is quite a bit cooler and dimmer. Its habitable zone is
very close to the star. Proxima Centauri b is only 0.04 au
from its star, which is one-tenth the distance of Mercury
from the Sun. It makes an orbit in only 11 days. This is
so close that the planet could be tidally locked, meaning
that one side of the planet faces the star, similar to the
way one side of the Moon faces Earth. The near side of
the planet could be much hotter than the Earth, and the
far side much colder.

The apparent size of Proxima Centauri as seen from the
planet. Credit: ESO/G. Coleman

Another challenge for possible life on the planet is that
Proxima Centauri is a flare star, meaning that it often
has large flares that create both strong stellar winds and
intense x-rays. The planet would need a thick atmos-
phere to protect life from deadly x-rays, but the strong
stellar winds might strip most of its atmosphere away.
Could life ever arise on such an extreme and precarious
world?

The good news is that this could answer that question.
Red dwarfs make up about 75% of the stars in the Milky
Way, and thus most potentially habitable worlds orbit
these small stars. Proxima Centauri is close enough that
we can study its world in detail. By understanding Proxi-
ma Centauri b, we can understand the most common of
exoplanets. Whether inhabited or not, it is our closest
Earth-like neighbor.

Reference: Anglada-Escudé, Guillem, et al. “A terrestrial

planet candidate in a temperate orbit around Proxima
Centauri.” Nature 536.7617 (2016): 437-440.
Reference: A. Suarez Mascarenio, et al. “Revisiting
Proxima with ESPRESSO.” arXiv preprint
arXiv:2005.12114 (2020).

This Rocket Engine’s Thrust Chamber was
3D-printed and Only has Three Parts

‘‘‘‘‘

This week, Europeaﬁ engineers hot-fire tested a fully 3D
-printed thrust chamber that could one day power the
upper stages for rockets. The chamber has just three

parts, and was constructed using additive layer manu-
facturing, another name for 3D printing.

This hot-fire test lasted 30 seconds and was carried
out on May 26, 2020 at the DLR German Aerospace
Center’s Lampoldshausen testing facility. The Europe-
an Space Agency said that additional tests are
planned for next week.

The Solar System Might Not Exist if There
Wasn’t a Huge Galactic Collision with the

Milky Way Billions of Years Ago

The Milky Way has a number of satellite galaxies;
nearly 60 of them, depedending on how we define
them. One of them, called the Sagittarius Dwarf Sphe-
roidal Galaxy (Sgr d Sph), may have played a huge
role when it comes to humans, our world and our little
civilization. A collision between the Milky Way and the
Sgr d Sph may have created the Solar System itself.
The Sagittarius Dwarf Spheroidal Galaxy was discov-
ered in 1994, and at the time astronomers thought it
was the closest dwarf galaxy to the Milky Way. Sgr d
Sph is currently about 70,000 light years away from
Earth. It travels in a looping polar orbit around the
Milky Way.

In 2018, Gaia data showed that the Dwarf Spheroid
passed through the Milky Way in the past 300 to 900
million years. Gaia found a pattern of star movement
in the Milky Way that pointed to that fact. Now it looks
like Sgr d Sph has passed through our galaxy multiple
times.

A new study shows that on one of its passes through
the Milky Way, about 4.7 billion years ago, it may have
created perturbations which led directly to the birth of
our Solar System.

The new study is titled “The recurrent impact of the
Sagqittarius dwarf on the star formation history of the
Milky Way.” The lead author is Tomas Ruiz-Lara, a
researcher in Astrophysics at the Instituto de Astrofisi-
ca de Canarias (IAC) in Tenerife, Spain. The paper is
published in the journal Nature Astronomy.

The Sagittarius dwarf galaxy is visible as an elongated
feature below the Galactic centre and pointing in the
downwards direction in the all-sky map of the density
of stars observed by ESA’s Gaia mission between
July 2014 to May 2016. Image Credit: By ESA/Gaia/
DPAC, CC BY-SA 3.0-igo, https://
commons.wikimedia.org/w/index.php?curid=77752828
The study is based on data from Gaia, a ESA space
telescope. Gaia’s mission is to create a 3D chart of
the stars in the Milky Way. By mapping the velocity
and position of about 1 billion stars in the Milky Way,
Gaia hopes to reveal the stellar composition of the
galaxy, and how the galaxy formed and evolved over
time.


https://en.wikipedia.org/wiki/Satellite_galaxies_of_the_Milky_Way
https://www.esa.int/Science_Exploration/Space_Science/Gaia/Gaia_hints_at_our_Galaxy_s_turbulent_life
https://www.nature.com/articles/s41550-020-1097-0
https://www.nature.com/articles/s41550-020-1097-0
https://www.nature.com/articles/s41550-020-1097-0
https://sci.esa.int/web/gaia
https://briankoberlein.com/blog/best-face-forward/
https://arxiv.org/abs/1609.03449
https://arxiv.org/abs/1609.03449
https://arxiv.org/abs/1609.03449
https://arxiv.org/abs/2005.12114v2
https://arxiv.org/abs/2005.12114v2
https://www.universetoday.com/146256/this-rocket-engines-thrust-chamber-was-3d-printed-and-only-has-three-parts/
https://www.universetoday.com/146256/this-rocket-engines-thrust-chamber-was-3d-printed-and-only-has-three-parts/
https://www.universetoday.com/146256/this-rocket-engines-thrust-chamber-was-3d-printed-and-only-has-three-parts/
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Gaia data has shown the impact that Sag. Dwarf Spheroid
has had on the Milky Way over billions of years. According
to the data, the dwarf has collided with the Milky Way at
least three times in the past 6 billion years. And those ren-
dezvous might have triggered some major episodes of star
formation, including the Sun itself.

The three known collisions between Sagittarius and the
Milky Way have, according to a new study, triggered major
star formation episodes, one of which may have given rise
to the Solar System. Image Credit: ESA/Gaia

“It is known from existing models that Sagittarius fell into
the Milky Way three times — first about five or six billion
years ago, then about two billion years ago, and finally one
billion years ago,” said lead author Ruiz-Lara in a press
release.

“When we looked into the Gaia data about the Milky Way,
we found three periods of increased star formation that
peaked 5.7 billion years ago, 1.9 billion years ago and 1
billion years ago, corresponding with the time when Sagit-
tarius is believed to have passed through the disc of the
Milky Way,” said Ruiz-Lara.

Astronomers have a lot of data and models at their dispos-
al, including on stellar evolution. The authors behind this
work looked at existing stellar evolution models, and com-
pared it to stars within about 6500 light years around our
Solar System. They looked at the stars’ luminosity, colour,
and distances. According to their work, all of that data indi-
cated an encounter with the Sagittarius Dwarf Spheroidal
Galaxy.

“The Sun formed at the time when stars were forming in
the Milky Way because of the first passage of Sagittarius.”
Carme Gallart, Co-Author, IAC

“At the beginning you have a galaxy, the Milky Way, which
is relatively quiet,” Ruiz-Lara said. “After an initial violent
epoch of star formation, partly triggered by an earlier mer-
ger as we described in a previous study, the Milky Way had
reached a balanced state in which stars were forming
steadily. Suddenly, you have Sagittarius fall in and disrupt
the equilibrium, causing all the previously still gas and dust
inside the larger galaxy to slosh around like ripples on the
water.”

These ripples change the density of gas in some regions,
and lower it in others. As gas density increases, it triggers
star formation, in the same way that the shock-waves from
supernovae can trigger star formation.

When a shock wave encounters an interstellar cloud of
gas, it doesn’t push it out of the way. The outside is thinner
material than the dense interior of the cloud, so the shock
wave travels around the outside of the cloud, eventually
pushing in from all sides and compressing the material,
sometimes enough to form stars.

Shock waves compress clouds of gas and trigger star
formation. The same thing happened when the Sagitta-
rius Dwarf Spheroidal Galaxy collided with the Milky
Way, possibly triggering the formation of our Sun. Im-
age Credit: NASA

“It seems that not only did Sagittarius shape the struc-
ture and influenced the dynamics of how stars are
moving in the Milky Way, it has also led to a build-up of
the Milky Way,” says Carme Gallart, a co-author of the
paper, also of the IAC. “It seems that an important part
of the Milky Way’s stellar mass was formed due to the
interactions with Sagittarius and wouldn’t exist other-
wise.”

So not only has the Sag. Dwarf Spheroid galaxy
changed the structure and movement of stars in the
Milky Way, it may have caused the formation of a por-
tion of them. Including our Sun. While at the moment,
there’s no absolute conclusion that the close encounter
did in fact form the Sun, it's a distinct possibility.

“The Sun formed at the time when stars were forming
in the Milky Way because of the first passage of Sagit-
tarius,” says Gallart. “We don’t know if the particular
cloud of gas and dust that turned into the Sun col-
lapsed because of the effects of Sagittarius or not. But
it is a possible scenario because the age of the Sun is
consistent with a star formed as a result of the Sagitta-
rius effect.”

But the evidence is compelling. Whether or not scien-
tists can point to the specific stars that were born from
the interaction between the Milky Way and the Sagitta-
rius Dwarf Spheroidal Galaxy is not necessarily the
most compelling thing about the study. The compelling
thing is that a low-mass satellite can cause star for-
mation in its much larger companion.

“The possibility that a satellite dwarf galaxy considera-
bly less massive than its host is able to induce repeat-
ed massive events of star formation involving an im-
portant part of its disk is striking, the authors write in
their paper. “All evidence seems to suggest that recur-
rent interactions between the Milky Way and Sgr dwarf
galaxy are behind such enhancements <in stellar for-
mation>. These findings imply that low mass satellites,
not only affect the Milky Way disk dynamics, but also
are able to trigger notable events of star formation
throughout its disk.”

This study speaks to the enormous contribution the
Gaia mision has made in our understanding of the


http://www.esa.int/Science_Exploration/Space_Science/Gaia/Galactic_crash_may_have_triggered_Solar_System_formation
http://www.esa.int/Science_Exploration/Space_Science/Gaia/Galactic_crash_may_have_triggered_Solar_System_formation
https://www.nature.com/articles/s41550-019-0829-5
https://academic.oup.com/mnras/article/399/4/2183/1036601

Page 8

Milky Way. Launched in 2013, it’s initial five-year mis-
sion ended in September 2019. Now it's been extend-
ed to the end of 2022. There’ve been two data releas-
es from Gaia, and countless papers based on that da-
ta.

“Some determinations of star formation history in the
Milky Way existed before based on data from ESA’s
early 1990s Hipparcos mission,” said ESA Gaia project
scientist Timo Prusti. “But these observations were
focused on the immediate neighbourhood of the Sun. It
wasn’t really representative and so it couldn’t uncover
those bursts in star formation that we see now.”

* GAIA'S FIRST SKY MAP

An all-sky view of stars in our Galaxy — the Milky Way
— and neighbouring galaxies, based on the first year of
observations from ESA’s Gaia satellite, from July 2014
to September 2015.

This map shows the density of stars observed by Gaia
in each portion of the sky. Brighter regions indicate
denser concentrations of stars, while darker regions
correspond to patches of the sky where fewer stars are
observed. The two large white patches below and to
the right are the Large and Small Magellanic Clouds.
Credit: ESA / Gaia / DPAC / A. Moitinho & M. Barros,
CENTRA - University of Lisbon.

But Gaia’s reach has changed that. “This is really the
first time that we see a detailed star formation history
of the Milky Way. It's a testament to the scientific pow-
er of Gaia that we have seen manifest again and again
in countless ground-breaking studies in a period of
only a couple of years.”

More:

Press Release: Galactic crash may have triggered So-

lar System formation

Research Paper: The recurrent impact of the Sagittari-
us dwarf on the star formation history of the Milky Way
Universe Today: The Milky Way is Still Rippling from a
Galactic Collision Millions of Years Ago

NASA Proposes the Artemis Accords. The
New Rules for Lunar Exploration

As part of Project Artemis, which was announced in
May of 2019, NASA will be sending the first woman and
the next man to the Moon for the first time since the
Apollo Era. To make this happen, NASA has partnered
with the private aerospace industry to develop all the
necessary systems. At the same time, NASA has en-
tered into collaborative agreements with other space
agencies to ensure that lunar exploration is open to all.
To formalize these agreements and ensure that all par-
ties are committed to the same goals, NASA recently
drafted a framework for cooperative lunar exploration
and development. Known as the Artemis Accords, this
series of bilateral agreements (which are grounded in
the Outer Space Treaty of 1967) establish common
principles for international partners who want to be-
come part of humanity’s long-awaited return to the
Moon.

Earth Life Probably Can’t Spread to Mars
Today

It's no secret that Mars once had abundant water flow-
ing on its surface in the forms of rivers, lakes, and even
an ocean. For this reason, scientists continue to wonder
whether or not Mars might have had life in the past.
Today, the surface is an extremely cold, dry place
where even a single droplet of water would instantly
freeze, boil, or evaporate. Unless, of course, the water
had salt dissolved in it.

If these “briny” patches still exist on Mars, then it’s pos-
sible there are small pockets on the surface where mi-
crobes can still exist. This presents problems as far as
issues of “planetary protection” are concerned. Howev-
er, a new study led by the Lunar and Planetary Institute
(LPI) has shown that if life from Earth were brought over
by robotic or human explorers, it probably couldn’t sur-
vive in these brines.

The study that describes their findings, titled
“Distribution and habitability of (meta)stable brines on
present-day Mars®, recently appeared in the journal Na-
ture Astronomy. The team responsible included mem-
bers from the Universities Space Research Association
(USRA), which oversees the LPI, the University of Ar-
kansas Center for Space and Planetary Sciences, and
the Southwest Research Institute (SwRI).



https://www.nasa.gov/what-is-artemis
https://www.nasa.gov/specials/artemis-accords/index.html
https://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/introouterspacetreaty.html
https://www.swri.org/press-release/mars-climate-model-habitability-salt-water
https://www.nature.com/articles/s41550-020-1080-9
https://www.nature.com/articles/s41550-020-1080-9
https://www.usra.edu/
https://spacecenter.uark.edu/
https://www.swri.org/
https://www.universetoday.com/146109/nasa-unveils-the-artemis-accords-to-facilitate-exploration-and-commercial-activities-on-the-moon/
https://sci.esa.int/web/hipparcos/
http://www.esa.int/Science_Exploration/Space_Science/Gaia/Galactic_crash_may_have_triggered_Solar_System_formation
http://www.esa.int/Science_Exploration/Space_Science/Gaia/Galactic_crash_may_have_triggered_Solar_System_formation
https://www.nature.com/articles/s41550-020-1097-0
https://www.nature.com/articles/s41550-020-1097-0
https://www.universetoday.com/140061/the-milky-way-is-still-rippling-from-a-galactic-collision-millions-of-years-ago/
https://www.universetoday.com/140061/the-milky-way-is-still-rippling-from-a-galactic-collision-millions-of-years-ago/
https://www.universetoday.com/146109/nasa-unveils-the-artemis-accords-to-facilitate-exploration-and-commercial-activities-on-the-moon/
https://www.universetoday.com/146109/nasa-unveils-the-artemis-accords-to-facilitate-exploration-and-commercial-activities-on-the-moon/
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The struts of NASA’s Phoenix lander showing poten-
tial brine droplets. Credit: Marco Di Lorenzo/Kenneth
Kremer/NASA, JPL/UA, Max Planck Inst./ Space-
flight

After the Phoenix lander arrived on Mars in 2008,
mission scientists saw evidence of brine droplets
forming on one of the struts. This and other observa-
tions led to the conclusion that salts are relatively
common on the Martian surface. In addition, where
temperature and relative humidity conditions are just
right, some of these salts can undergo a process
called deliquescence — where they take in water from
the atmosphere.

While water is unstable on the Martian surface, pre-
vious models have shown that stable brines can form
and persist between the equatorial region and high
latitudes during certain times of the year for up to six
consecutive hours. This is a broader range than what
was previously thought, but this latest study indicates
that the temperatures are well below the lowest tem-
peratures to support life.

As Dr. Vincent Chevrier, co-author of the study from
the University of Arkansas, said in an LPI press re-
lease:

“We’ve been conducting experiments under Martian
simulated conditions at the University of Arkansas for
many years now to study these types of reactions.
Using what we’ve learned in the lab, we can predict
what will likely happen on Mars.”

Distribution of brines on Mars, with colors showing
the percent of the year a liquid can exist on the sur-
face. Credit: Rivera-Valentin et al.

For the sake of their study, the team used laboratory
measurements of Mars-relevant salts along with
Martian climate information from both planetary mod-
els and spacecraft measurements. With the help of a
scientist from the SwRI, whose research was funded
by NASA through the Habitable Worlds program,
they developed a model to predict where, when, and

how long brines are stable on the surface (and shallow
subsurface) of Mars.

From this, they sought to determine if salty pockets of
water present on the Red Planet are capable of sup-
porting life as we know it on Earth. Dr. Alejandro Soto,
a senior research scientist at the SwRI and co-author of
the study, was responsible for the climate model. As he
said in a SwRI press release:

“Our team looked at specific regions on Mars — areas
where liquid water temperature and accessibility limits
could possibly allow known terrestrial organisms to rep-
licate — to understand if they could be habitable. We
used Martian climate information from both atmospheric
models and spacecraft measurements. We developed a
model to predict where, when and for how long brines
are stable on the surface and shallow subsurface of
Mars.

“Even extreme life on Earth has its limits, and we found
that brine formation from some salts can lead to liquid
water over 40% of the Martian surface but only season-
ally, during 2% of the Martian year. This would preclude
life as we know it.”

Dark, narrow streaks on Mars at sites like the Horowitz
Crater are inferred to be formed by seasonal flow of
water on modern-day Mars. Credit: NASA/JPL-Caltech/
Univ. of Arizona

Brines have a lower freezing temperature than pure
liquid water and are also subject to slower evaporation.
But because Mars is hyper-arid, they would also need
significantly lower temperatures than are required on
Earth for water to condense in the atmosphere and re-
main stable. In other words, the air needs to be very
cold to achieve high relative humidity.

In the end, the team determined that brines would ex-
perience a maximum temperature of -48 °C (-55° F). In
addition, they found that certain salts could result in
seasonal brines forming over 40% of the Martian sur-
face — but only for 2% of the year. Not only is this tem-
perature right at the lower boundary of what life-forms
on Earth can theoretically tolerate, it also means that
brines are very intermittent on Mars.

Dr. Edgard Rivera-Valentin, a planetary scientist and
NASA Early Career Fellow with the LPI, was the lead
author on the study. As he summarized in a recent
USRAV/LPI press release:

“In our work, we show that the highest temperature a
stable brine will experience on Mars is -48°C (-55° F).
This is well below the lowest temperature we know life
can tolerate... We have shown that on a planetary
scale the Martian surface and shallow subsurface
would not be suitable for terrestrial organisms because
liquids can only form at rare times, and even then, they
form under harsh conditions. However, there might be
unexplored life on Earth that would be happy under


https://www.swri.org/press-release/mars-climate-model-habitability-salt-water
https://www.lpi.usra.edu/features/051120/mars/
https://www.lpi.usra.edu/features/051120/mars/
https://astrobiology.nasa.gov/research/astrobiology-at-nasa/habitable-worlds/
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these conditions.”

Artist’s impression of the Perseverance rover on Mars.
Credit: NASA-JPL

These results are good news for future missions to Mars,
especially where astronauts are concerned. For years, mis-
sions planners have been concerned that additional rovers,
landers, and astronauts could pose a threat to any indige-
nous life forms. Knowing that Earth microbes could not sur-
vive in a Martian environment reduces the risk of possible
contamination.

Studies of this kind are essential to future exploration ef-
forts, especially missions that are searching for evidence of
extra-terrestrial life. When missions to Europa, Ganymede,
and other “ocean worlds” become common, preventing
contamination will be of vital importance. After all, search-
ing for evidence of life beyond Earth is pretty pointless if
you destroy it in the process!

Further Reading: LPI, SwRI, Nature

NASA is Going to Try Manufacturing a
Telescope Mirror in Space

Space telescopes are a pretty amazing thing. By deploying
an observatory to orbit, astronomers are able to take pic-
tures of the Universe unencumbered by atmospheric dis-
turbance. At the same time, they are very expensive to
build, maintain, and launch into space. As the case of Hub-
ble’s flawed mirror demonstrated, a space telescope also
has to go through rigorous checks because of how difficult
it becomes to service them after launch.

To address this, NASA is investigating the possibility of
constructing future space telescopes in space. A key as-
pect of this involves a manufacturing technique known as
Atomic Layer Deposition (ALD), a process where layers of
material no thicker than an atom is deposited on a surface
and then hardened in place. Now, a team of NASA-
supported researchers has been given the chance to test
ALD in a microgravity environment (i.e. space!)



https://www.lpi.usra.edu/features/051120/mars/
https://www.swri.org/press-release/mars-climate-model-habitability-salt-water
https://www.nature.com/articles/s41550-020-1080-9
https://www.universetoday.com/146026/nasa-is-going-to-try-manufacturing-a-telescope-mirror-in-space/
https://www.universetoday.com/146026/nasa-is-going-to-try-manufacturing-a-telescope-mirror-in-space/
https://www.nasa.gov/feature/goddard/2020/nasa-to-demonstrate-first-of-its-kind-in-space-manufacturing-technique-for-telescope-mirrors
https://www.universetoday.com/146026/nasa-is-going-to-try-manufacturing-a-telescope-mirror-in-space/
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E Mails Viewings Logs and Images
from Members.

Hi Andy,

| hope you are well.

Here are my submissions for the WAS June 2020
Newsletter.

07/05/2020

Flower Full Moon

The light trails are from tractors/trailers as the farmers
were collecting cuttings for silage from their fields! |
had expected it to be quiet at the lake but | did not
have time to relocate to another place before the ISS
flyby. | could have removed the light trails in post pro-

Canon SX50HS 1800mm (50x Optical and 25 x Digi-
tal), ISO 80, F6.5, 1/200 sec

100 images cropped in Pipp, stacked in Registax 6
and post processed in Affinity Photo

24/05/2020 cessing but decided to leave them. | thought it made a
Crescent Moon, Mercury and Venus more interesting picture with the ISS light trail and the
vehicle light trails — high technology versus traditional
activities on Earth.

89 images stacked in Starstax and post processed in
Affinity Photo to remove star trails.

Canon 1100D, Rokinon 8mm (effective focal length
13mm)

ISO 200, F3.5, 3.2 sec.

Stay safe and well.

Clear skies,

John Dartnell

Viewing Loq for 19" of May

With people now allowed to go out and do sun bathing
(light from a star?), | thought | would do a twist on it
and do my sun bathing from Arcturus (light from a

Canon 1100D, Sigma 17-70mm at 70mm (effective star?). Anyway | went off to my usual viewing spot at
focal length 112mm) Uffcott o_nly to find ‘roe)d closed’ signs up and access
Sunset image 3 images - F4, ISO 400, 1/100 sec, only, going pass the sign | managed to get to my usual
1/125 sec, 1/80 sec — HDR merge HDR3 layby and started setting up my Meade LX90 GOTO 8
Twilight image 3 images - F4.5, 1SO 800, 1 sec, 1.6 inch (203 mm) telescope, while doing set up’s two cars
sec, 0.6 sec — HDR merge HDR3 went past me (the only two | would see all evening J.
28/05/2020 The temperature was 13 ° and no wind, so should be
ISS UK 2109 UT (2209 BST) Flyby pleasant conditions to view (not having any winter gear

with me, | hope it would be okay?). | was set up and
ready to start viewing at 21:43 (this is the trouble of
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viewing in mid-May, late starts!).

First object of the evening was going to be Venus as
it was fairly low and in twilight skies! | could make
out a 7.3% lit crescent phase, once it got a bit darker
| noticed Mercury below and to the west of Venus
(first time | have caught the inner most planet in a
while and could make a good photo in a few days’
time, see picture elsewhere in magazine?). After
doing the short planet tour | decided | would let the

hand controller decide what | would be looking at that
night, there is a programme on it called ‘Tonight’s
Best'. First object was the Double Cluster but that
was in the hedge beside me (too low to view, current-
ly), so on to next object which was the star Vega in
Lyra, a nice brilliant white star. Arcturus in Bootes
was the next object, a giant orange/red star which is
the fourth brightest in the night sky. Spica (16"
brightest) in Virgo was the next object, a white star to
look at. On to Regulus in Leo, a brilliant white star
followed by Albireo in Cygnus, probably the best dou-
ble star to look at, but tonight it was not that good at
it was low down? Finally onto deep sky objects and
M 13, the great Globular Cluster (G C) in Hercules,
this was good to look at and after a while | could
make out a few stars in this cluster. Oh, back to
stars again and Castor in Gemini a double star which
can be spilt very easy with telescopes? According to
the internet, this is a six body system but the other
four must be fairly faint? Back to deep sky and M 44,
the Beehive Cluster in Cancer, this Open Cluster (O
C) is best viewed with the finder scope, too large for
main scope? Off westward and to Auriga and M 37,
this O C was hard to see (still some twilight skies in
the west), M 38 was not much better, could make out
a few stars and that was about it! M 36 was the best
of the three Messier objects in this constellation, it
looked very loose? Swing around to the eastern
horizon and M 27, the Dumbbell Nebula being very
low in the sky it was hard to make out. Back to stars
again and Deneb, the brilliant blue/white star in Cyg-
nus followed this up with Altair and that completed
the ‘Summer Triangle’ of stars. Back to Hercules
and M 92, this G C is often over looked by it more
famous neighbour M 13, it had a bright core and a bit
smaller than M 13? In to Ursa Major and M 82, this
spiral galaxy was bright to look at? Next object |
would guess would be M 81 right next door? Eh
wrong, turned out to be M 5 in Serpens, this G C
looked similar to M 13 but not as bright? In to Virgo
and M 104, the Sombrero Galaxy, this is the usual

Fuzzy Blob (F B) and spiral galaxies for me, no de-
tail at alll M 57, the Ring Nebula was good to look
at, the next object | had to use adverted vision to
see it? M 68 was very low in the southern skies, |
called it a faint fussy blob (F F B) for the evening.
Back to the east again and M 52 in Cassiopeia, this
is aloose O C, one less number but now nearly
overhead (84 °) and M 51, the Whirlpool Galaxy, |
could make out the arms of this galaxy? C 53, the
Spindle Galaxy was an F F B to look at, being only
13 ° above the horizon did not help it out? That was
the end of the evening tour from the hand controller,
not sure the way it went around the sky, | thought it
would start in the west and go eastwards? As | fin-
ished on a Caldwell object | thought | would try and
see a few of the objects still on my list | have not
seen namely C 52, 66, 67, 69 and 70?7 Started with
C 52 with this in Virgo | could locate this Elliptical
Galaxy, as usual it was an F F B to look at! C 66 |
could not make out, thought | would go to High Pre-
cision mode on the telescope (when in this mode,
the telescope goes off to a nearby bright star and |
centre it manually and then press enter and it
should find the required object?) turns out C 66 was
only 12 ° above the horizon and another F F B be-
ing a G C the surface brightest is spread out? C 67
and 69 were still below the horizon so | will have to
try them later in the year, not sure if | can see C 70
at its latitude is — 37 ° 41’ from Uffcott? Scorpio was
now clearing the south eastern horizon, started with
M 4 (very close to Antares), this G C was an F B
and only 7 ° above horizon. M 80, the other G C in
Scorpio was a tight one? Final object for the even-
ing was C 14 (Double Cluster) which had now
cleared the nearby hedge, it was okay to look at and
only being 19 ° high.

| started packing up at 23:39 and there was little
dew on the equipment, it would still need to be dried
out over the night? As for the road closed, that was
only during the day while work men were doing
something to the edge of the road?

Probably no more viewing sessions until early Au-
gust when | can see the Milky Way high in the sky.

Clear skies and stay safe.
Peter Chappell

To: Andy

Mercury and Venus conjunction was | was out view-
ing.

Mercury and Venus (with Moon nearby) conjunction.
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Hi Andy

Thought you might like this.

(I will ask Sam to get this on the web site and put it on Face-
book)

It's the ISS transiting the moon last Thursday at around
10:11pm

1 video at 3 different speeds. ISS enters top right, exits lower
left. Transit time is 0.97 seconds.

Rgds
Steve

(NOW posted on Facebook pages)

Some Images from the Chair...

Two day old waxing crescent Moon.

Mercury (tiny to the left, and crescent Venus from their conjunc-
tion in May.

Venus as a tiny crescent phase on 29th May. USB DMK52au
camera on telescope.
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Here are some Globular clusters associated with the north- M3
ern hemisphere of the Milky Way.
M13




WHATS UP, SUMMER 2020
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June 5 - Penumbral Lunar Eclipse. A penumbral lunar
eclipse occurs when the Moon passes through the Earth's
partial shadow, or penumbra. During this type of eclipse
the Moon will darken slightly but not completely. The
eclipse will be visible throughout most of Europe, Africa,
Asia, Australia, the Indian Ocean, and Australia.

June 21 - 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 06:42 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 inter-
fere.

June 21 - Annular Solar Eclipse. An annular solar eclipse
occurs when the Moon is too far away from the Earth to
completely cover the Sun. This results in a ring of light
around the darkened Moon. The Sun's corona is not visible
during an annular eclipse. The path of the eclipse will begin
in central Africa and travel through Saudi Arabia, northern
India, and southern China before ending in the Pacific
Ocean. A partial eclipse will be visible throughout most of
eastern Africa, the Middle East, and southern Asia.

June 20 - June Solstice. The June solstice occurs at
21:43 UTC. The North Pole of the earth will be tilted toward
the Sun, which will have reached its northernmost position
in the sky and will be directly over the Tropic of Cancer at
23.44 degrees north latitude. This is the first day of sum-
mer (summer solstice) in the Northern Hemisphere and the
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first day of winter (winter solstice) in the Southern Hemi-
sphere.

July 5 - Full Moon. The Moon will be located on the op-
posite side of the Earth as the Sun and its face will be will
be fully illuminated. This phase occurs at 04:44 UTC. This
full moon was known by early Native American tribes as
the Buck Moon because the male buck deer would begin
to grow their new antlers at this time of year. This moon
has also been known as the Thunder Moon and the Hay
Moon.

July § - Penumbral Lunar Eclipse. A penumbral lunar
eclipse occurs when the Moon passes through the Earth's
partial shadow, or penumbra. During this type of eclipse
the Moon will darken slightly but not completely. The
eclipse will be visible throughout most of North America,
South America, the eastern Pacific Ocean, the western
Atlantic Ocean, and extreme western Africa. (NASA Map
and Eclipse Information)

July 14 - Jupiter at Opposition. The giant planet will be
at its closest approach to Earth and its face will be fully
illuminated by the Sun. It will be brighter than any other
time of the year and will be visible all night long. This is
the best time to view and photograph Jupiter and its
moons. A medium-sized telescope should be able to
show you some of the details in Jupiter's cloud bands. A
good pair of binoculars should allow you to see Jupiter's
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four largest moons, appearing as bright dots on either side of
the planet.

July 20 - 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 17:33 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.

July 20 - Saturn at Opposition. The ringed planet will be at
its closest approach to Earth and its face will be fully illumi-
nated by the Sun. It will be brighter than any other time of the
year and will be visible all night long. This is the best time to
view and photograph Saturn and its moons. A medium-sized
or larger telescope will allow you to see Saturn's rings and a
few of its brightest moons.

July 22 - Mercury at Greatest Western Elongation. The
planet Mercury reaches greatest western elongation of 20.1
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.

July 28, 29 - Delta Aquarids Meteor Shower. The Delta
Aquarids is an average shower that can produce up to 20
meteors per hour at its peak. It is produced by debris left be-
hind by comets Marsden and Kracht. The shower runs annu-
ally from July 12 to August 23. It peaks this year on the night
of the 28th and morning of the 29th. The second quarter
moon will block many of the fainter meteors this year. But if
you are patient, you should still be able to catch a few of the
brighter ones. Best viewing will be from a dark location after
midnight. Meteors will radiate from the constellation Aquarius,
but can appear anywhere in the sky.

¢ L A L ARl ¢
lo-1/7 3. e b Cisshoped |« .
Kby | gt .s'"?-"\-" S

. IR
Ty Btompda Y &

- Aurigs

. - X P "-"- : = o \gatmry
R Pewderdale LN G

o N

NS P
[\ NanesVoh

Aanesyenatic

Py S ‘i‘. natic

August 3 - Full Moon. The Moon will be located on the oppo-
site side of the Earth as the Sun and its face will be will be
fully illuminated. This phase occurs at 15:59 UTC. This full
moon was known by early Native American tribes as the Stur-
geon Moon because the large sturgeon fish of the Great
Lakes and other major lakes were more easily caught at this
time of year. This moon has also been known as the Green
Corn Moon and the Grain Moon.

August 11, 12 - Perseids Meteor Shower. The Perseids is
one of the best meteor showers to observe, producing up to
60 meteors per hour at its peak. It is produced by comet Swift-
Tuttle, which was discovered in 1862. The Perseids are fa-
mous for producing a large number of bright meteors. The
shower runs annually from July 17 to August 24. It peaks this
year on the night of the 11th and morning of the 12th. The
second quarter moon will block out some of the fainter mete-
ors this year, but the Perseids are so bright and numerous
that it should still be a good show. Best viewing will be from a
dark location after midnight. Meteors will radiate from the con-
stellation Perseus, but can appear anywhere in the sky.

August 13 - Venus at Greatest Western Elongation. The
planet Venus reaches greatest western elongation of 45.8
degrees from the Sun. This is the best time to view Venus
since it will be at its highest point above the horizon in the
morning sky. Look for the bright planet in the eastern sky be-
fore sunrise.

August 19 - 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 02:42 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.



CONSTELLATIONS OF THE MONTH: LIBRA

Libra is a constellation of the zodiac, positioned on the
ecliptic plane between Virgo to the west and Scorpius to
the east. It is a faint group of stars and not easy to recog-
nize. Its two major stars once represented the claws of
Scorpius. How and when it came to be recognized by its
present designation is unknown. Libra covers approxi-
mately 538 square degrees of sky and contains 6 stars in
its asterism. There are 46 Bayer Flamsteed designated
stars within Libra and it is bordered by Serpens Caput,
Virgo, Hydra, Centaurus, Lupus, Scorpius and Ophiu-
chus. Libra can be seen by all observers at latitudes be-
tween +65° and ?790° and is best seen at culmination dur-
ing the month of June.

In mythology, the Alpha and Beta stars of Libra once rep-
resented Chelae Scorpionis, the northern and southern
claws of the Scorpion. Who knows exactly where and
when it became depicted as a set of scales, but the Ro-
mans identified it with the scales held by Astraea, the
goddess of justice. They believed the Moon was in Libra
when Rome was founded and the astrological sign repre-
sented balance because this is where the Sun was
housed during autumnal equinox. Oddly enough, Libra is
the only astrological symbol that doesn’t depict some
type of living creature.

Once you've located it, let’s take a binocular tour of Libra,
beginning with Alpha Librae — Zubenelgenubi — the “a”
symbol on our map. Despite its alpha designation, it’s not
the brightest star here, but what you’ll find here is a won-
derful, visual double star. Alpha Librae “The Southern
Claw” is located approximately 77 light years from the
Sun, and the components are easily separated with even
the slightest visual aid. Look for a beautiful yellow colora-

tion to the spectral type A3 primary star and a slight blue

tinge to the far fainter type F4 companion. Zuben-
elgenubi is close to the ecliptic so it can be easily oc-
culted by the Moon!

Now, hop to Beta Librae — Zubeneschamali — the “B”
symbol on our map. “The Northern Claw” is actually the
brightest star in Libra and also one of the furthest away
at about 160 light years from Earth. Beta Librae is a
blue dwarf star of spectral type B8, what would appear
to be a rather ordinary main sequence star — but take a
really close look in binoculars. Does it appear a little
green to you? Zubeneschamali is running a high tem-
perature — more than twice that of our own Sun — pro-
duces light with a simple spectrum. This makes it a per-
fect candidate for examining interstellar gas and dust
which lay between us and it — but its rapid hydrogen
fusion also causes it to appear a little more green than
other stars. A colour rarely seen in stars! What’s more,
Beta Librae spins about 100 times faster than our Sun
and shines about 130 brighter. Not bad for a star that
not even as evolved as Sirius!

Point your binoculars further south for Sigma Librae —
the “O” symbol with the little flag on our map. Its tradi-
tional name is Zubenhakrabi — a cool class M (M3) ra-
ther-luminous red giant. Located approximately 292
light years from our solar system, Sigma is rather spe-
cial — a prototype of its own group of ultra-small-
amplitude variables which are called Sigma Librae vari-
able stars. What are they? Pulsing red giants, of course!
It doesn’t change its brightness much, maybe only 0.16
magnitudes over a 20-day period, but knowing you're
looking at dying solar mass star, with a dead helium
core, fuelled by internal nuclear-burning shells of helium
and hydrogen is still undeniably fascinating! What'’s
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Zubenhakrabi future like? Chances are it will just eventually
become a Mira-type variable star that will eventually shed

its outer skin, leaving its now-content carbon-oxygen center
to become just another of the white dwarf stars of the night!

Time to get out the
telescope and head
ol for NGC 5694 (RA
R 14:39:36.5 Dec -

& 26:32:18). This 10th
magnitude, irregu-
d larly shaped globu-
lar cluster was dis-
§ covered by Sir Wil-
liam Herschel in
1784 and is one of
the more remote
globular clusters of
the Milky Way Gal-
axy at a distance of
about 113 thousand
light years. If you
find it difficult to resolve, you’d be right. Its brightest stars
average about magnitude 16 and so far none of them have
been discovered to be variable. Why bother if it is so dim?
Because this globular cluster is a curiosity! It’'s moving...
and it's moving fast. According to studies, NGC 5694 can
either be a hyperbolic orbit or may be elevated into a higher
energy orbit during its evolution. It is possible that NGC
5694 may have once belonged to the Magellanic Clouds.
Thanks to work done by Lee (et al) who discovered one red
giant star, we know that it has a “unique chemical abun-
dance pattern” and an “an extragalactic origin”. No wonder
it's so faint....

Need a big tele-
scope chal-
lenge? Then try
NGC5792 (RA
14:58.4 Dec -
01:05). At
around magni-
tude 12, it's
going to take
some dark sky
to catch this
nearly edge-on
spiral galaxy, but it is worth your time and trouble. As part
of the Herschel catalogue, you’ll find a distracting star on
the western edge, but very pretty spiral galaxy structure
with a bright nucleus await you. At 85 million light years

away, it still shows some very nice form to large ap-
erture.

Before you put away your telescope, try NGC
5903/5898 (RA 15:18.6 Dec -24:04). This binary el-

liptical galaxy pair is quite achievable in an 8" tele-
scope with dark skies and good seeing conditions.
You'll find them about three degrees northeast of
Sigma, and just north of a pair of 7th magnitude
stars. While northernmost NGC 5903 seems to be
nothing more than a faint elliptical with a brighter
concentration toward the centre and an almost identi-
cal elliptical - NGC 5898 — to the southwest, you're
probably asking yourself... Why the big deal over two
small ellipticals? First off, NGC 5903 is Herschel
[11.139 and NGC 5898 is Herschel 111.138...two more
to add to your studies. And second? The Very Large
Array has studied this galaxy pair in the spectral lines
of neutral hydrogen. The brighter of the pair, NGC
5898, shows evidence of ionized gas which has been
collected from outside its galactic realm — while NGC
5903 seems to be running streamers of material to-
ward its neighbour. A double-galaxy, double-
accretion event! But there’s more... Look to the
southeast and you’ll double your pleasure and dou-
ble your fun as you discover two double stars instead
of just one! Sometimes we overlook field stars for
reasons of study — but don’t do it tonight. Even mid-
sized telescopes can easily reveal this twin pair of
galaxies sharing “their stuff,” as well as a pair of dou-
ble stars in the same low power field of view. (Psst...
slim and dim MCG 043607 and quasar 1514-241 are
also here!)

Tip the “scales” in your favour if you have a big tele-
scope and get a good star chart. There’s lots more in
Libra than you think!



ISS PASSES For Summer 2020 From Heavens Above website maintained by Chris Peat

Date Brightness Start Highest End
point

(mag) Time |Alt. Az. Time Alt. Az. Time Alt. Az.
02 Jul 2.2 03:51:23 10° SSW 03:54:09 24° SSE 03:56:56 10° |E
03 Jul -1.8 03:04:52 14° S 03:06:10 17° SE 03:08:26 10° |E
04 Jul -1.4 02:18:19 12° SE 02:18:19 12° SE 02:19:25 10° |ESE
04 Jul -3.2 03:51:13 11° SW 03:54:20 44° SSE 03:57:34 10° |E
05 Jul -2.8 03:04:36 20° SSW 03:06:15 32° SSE 03:09:18 10° |E
06 Jul 2.4 02:17:57 23° SSE 02:18:12 23° SE 02:20:55 10° |E
06 Jul -3.8 03:51:16 10° WsSw 03:54:36 73° SSE 03:57:58 10° |E
07 Jul -1.6 01:31:14 14° ESE 01:31:14 14° ESE 01:32:22 10° |E
07 Jul -3.7 03:04:07 18° SW 03:06:26 57° SSE 03:09:45 10° |E
08 Jul -3.4 02:17:21 33° SSW 02:18:17 43° SSE 02:21:30 10° |E
08 Jul -3.7 03:51:33 10° W 03:54:55 88° N 03:58:18 10° |E
09 Jul -2.8 01:30:31 30° SE 01:30:31 30° SE 01:33:11 10° |E
09 Jul -3.8 03:03:23 10° Wsw 03:06:41 84° S 03:10:04 10° |E
10 Jul -1.8 00:43:35 17° ESE 00:43:35 17° ESE 00:44:45 10° |E
10 Jul -3.9 02:16:28 22° WSW 02:18:27 71° SSE 02:21:49 10° |E
10 Jul -3.7 03:51:51 10° W 03:55:14 87° N 03:58:36 10° |E
11 Jul -3.7 01:29:24 41° SSW 01:30:14 56° SSE 01:33:33 10° |E
11 Jul -3.7 03:03:35 10° W 03:06:58 85° N 03:10:20 10° |E
12 Jul -3.4 00:42:09 41° SSE 00:42:09 41° SSE 00:45:15 10° |E
12 Jul -3.8 02:15:18 10° W 02:18:41 88° N 02:22:04 10° |E
12 Jul -3.8 03:52:06 10° W 03:55:28 75° SSW | 03:58:49 10° |ESE
12 Jul -2.8 23:54:22 29° SE 23:54:22 29° SE 23:56:53 10° |E
13 Jul -3.9 01:27:09 11° WSw 01:30:24 83° S 01:33:46 10° |E
13 Jul -3.8 03:03:49 10° W 03:07:11 87° S 03:10:34 10° |E
13 Jul -2.5 23:03:07 10° SSW 23:05:45 22° SE 23:08:24 10° |E
14 Jul -3.9 00:38:47 10° WSW 00:42:08 69° SSE 00:45:29 10° |E
14 Jul -3.8 02:15:31 10° W 02:18:54 86° N 02:22:16 10° |E
14 Jul -3.5 03:52:19 10° W 03:55:34 47° SSW | 03:58:48 10° |[SE
14 Jul -2.1 22:15:39 10° S 22:17:39 15° SE 22:19:40 10° |ESE
14 Jul -3.7 23:50:35 10° WSW 23:53:53 54° SSE 23:57:10 10° |E
15 Jul -3.8 01:27:13 10° W 01:30:35 85° N 01:33:57 10° |E
15 Jul -3.8 03:03:59 10° W 03:07:19 62° SSW | 03:10:39 10° |ESE
15 Jul -3.4 23:02:28 10° SW 23:05:39 40° SSE 23:08:50 10° |E
16 Jul -3.8 00:38:54 10° W 00:42:16 89° NNW | 00:45:38 10° |E
16 Jul -3.9 02:15:41 10° W 02:19:03 77° SSW | 02:22:24 10° |ESE
16 Jul -2.8 03:52:38 10° W 03:55:30 26° SSW | 03:58:21 10° |SSE
16 Jul -2.9 22:14:30 10° SSW 22:17:27 29° SSE 22:20:25 10° |E
16 Jul -3.9 23:50:35 10° Wsw 23:53:57 81° SSE 23:57:19 10° |E
17 Jul -3.9 01:27:21 10° W 01:30:44 88° S 01:34:06 10° |E
17 Jul -3.2 03:04:11 10° W 03:07:18 36° SSW | 03:10:25 10° |SE
17 Jul -3.9 23:02:18 10° Wsw 23:05:38 67° SSE 23:08:59 10°
18 Jul -3.8 00:39:01 10° W 00:42:23 86° N 00:45:46 10°
18 Jul -3.6 02:15:48 10° W 02:19:04 49° SSW | 02:20:48 24° |SE
18 Jul -3.6 22:14:04 10° SW 22:17:21 52° SSE 22:20:38 10° |E
18 Jul -3.8 23:50:40 10° W 23:54:02 85° N 23:57:25 10° |E
19 Jul -3.9 01:27:27 10° W 01:30:47 64° SSW | 01:31:21 52° | SSE

I have not missed June and August passes, there are no night time passes for either of those months apart from odd days at
the end of the cycle.

Bytime the summer is over we will have another 360 Starlink satellites to deal with. They have already ruined many photo-
graphs.


https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59032.12094378&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59033.087621833&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59034.0543932893&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59034.1210721054&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59035.0876758253&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59036.0543066357&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59036.121260452&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59037.0216937877&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59037.0878054659&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59038.054367727&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59038.1214786169&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59039.0211932438&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59039.0879808815&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59039.988608582&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59040.0544862339&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59040.1216927319&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59041.0210047933&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59041.0881725223&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59041.9876073439&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59042.0546440032&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59042.1218524246&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59042.9544311679&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59043.0211156377&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59043.0883326159&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59043.9206631801&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59043.9875934461&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59044.0547962649&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59044.1219295334&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59044.8872663958&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59044.954086923&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59045.0212496258&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59045.0884257491&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59045.9205952681&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59045.9876857714&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59046.0548970946&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59046.1218768333&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59046.8871203796&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59046.9541335941&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59047.0213451632&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59047.0884128829&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59047.9205852869&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59047.9877751667&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59048.0549134852&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59048.8870499387&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59048.9541978538&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59049.0213792702&type=V
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19 Jul -38 |23:02:18 10° |wW 23:05:40 90° |NNW  |23:09:03 10° |E

20 Jul -39 |00:39:05 10° |w 00:42:28 79° |[s 00:43:41 36° |ESE
20 Jul 1.4 |02:16:01 100 |w 02:16:31 13° (W 02:16:31 130 |w
20 Jul 38 |22:13:57 10° [wsw  |22:17:19 80° |SSE  |22:20:41 100 |E

20 Jul -39 |23:50:43 10° |w 23:54:06 89" |[s 23:56:22 19°

21 Jul 22 |01:27:32 10° |W 01:29:14 24° |wsw  |01:20:14 24°  |WsW
21 Jul -3.8 |23:02:21 10° |wW 23:05:43 85° [N 23:09:05 10° |E

22 Jul -35 |00:39:07 10° |w 00:42:06 48 [sw 00:42:06 48 |sw
22 Jul 3.7 |22:13:57 10° |w 22:17:19 85° |N 22:20:42 10° |E

22 Jul -38 |23:50:43 10° |w 23:54:04 66° [SSw  |23:55:03 40° |SE
23 Jul A1 |01:27:53 10° |w 01:27:55 10° |w 01:27:55 10° |w
23 Jul -39 |23:02:20 10° |wW 23:05:42 80° [SSw  |23:08:04 18° |ESE
24 Jul -20 |00:39:14 10° |w 00:40:55 22° |wsw  |00:40:55 22°  |Wsw
24 Jul -38 |22:13:55 10° |w 22:17:18 90° |NE 22:20:40 10° |E

24 Jul 32 |23:50:43 10° |w 23:53:53 39° [ssw  |23:53:58 39° |ssw
25 Jul -35 |23:02:16 10° |w 23:05:33 53° [ssw  |23:07:03 28° |SE
26 Jul 1.1 |00:39:49 10° [wsw  |00:39:55 10° |WSW | 00:39:55 10°  |wsw
26 Jul 3.7 |22:13:50 10° 22:17:11 68° [ssw  |22:20:10 12°  |ESE
26 Jul 20 |23:50:56 100 |w 23:53:02 20° |sw 23:53:02 20°  |sw
27 Jul 26 |23:02:17 100 |w 23:05:16 29° |ssw  |23:06:11 25 |s

28 Jul 31 |22:13:45 100 |w 22:16:56 a1° [ssw  |22:19:20 15°  |SE
29 Jul A7 |23:02:42 10° [wsw  |23:04:46 15° |sw 23:05:25 15°  |ssw
30 Jul 20 |22:13:50 100 |w 22:16:30 220 |sw 22:18:39 13° |ssE
26Aug | -1.0 [05:14:02 10° [SSE  |05:15:12 11° |SE 05:16:20 10° |ESE
28Aug | -1.9 [05:11:18 10° [ssw  |05:13:59 23° |sE 05:16:41 100 |E
29Aug | 1.6 [04:24:22 14° [SSE  |04:25:24 16° |SE 04:27:31 10° |ESE
30Aug | -30 [05:10:27 15" [sw 05:12:53 41° |sse  |05:16:05 100 |E
31Aug | 26 [04:23:36 28° |s 04:24:12 30° |sSE  |04:27:11 100 |E
01Sep | -1.5 [03:36:43 18° [ESE  |03:36:43 18° |ESE  |03:38:10 100 |E
01Sep | -37 [05:09:35 19° [wsw  |05:11:52 69° |SSE  |05:15:13 100 |E
02Sep | -35 |04:22:41 48 |s 04:23:06 53° |sSE  |04:26:23 100 |E
03Sep | -1.9 [03:35:44 25° |ESE  |03:35:44 25° |ESE  |03:37:30 100 |E
03Sep | -38 [05:08:37 19° |w 05:10:55 89° |NNE  |05:14:17 100 |E
04Sep | -39 [04:21:41 66° | SW 04:22:04 80° |SSE  |04:25:26 10° |E
05Sep | -20 [03:34:44 29° |E 03:34:44 200 |E 03:36:35 10° |E
05Sep | -38 [05:07:37 18° |W 05:09:57 85° [N 05:13:19 10° |E
06Sep | -39 [04:20:43 69° |W 04:21:04 85° [N 04:24:26 10° |E
06Sep | -3.7 |05:54:27 10° |wW 05:57:47 66° |Ssw |06:01:06 10° |ESE
07Sep | -1.9 [03:33:51 2r |E 03:33:51 27 (E 03:35:33 10° |E
07Sep | -39 [05:06:44 200 |w 05:08:56 81° |[s 05:12:16 10° |ESE
08Sep | -39 [04:19:56 84° |WNW | 04:20:02 89° |NNE  |04:23:24 100 |E
08Sep | -32 [05:53:26 10° |w 05:56:36 39° |ssw  |05:59:45 10°  |SE



https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59049.9206133613&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59049.9878282815&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59050.0531425811&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59050.8870324363&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59050.9542408702&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59051.0203035106&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59051.920640475&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59051.9875734851&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59052.8870339492&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59052.9542171529&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59053.0193907758&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59053.9206264089&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59053.9867528797&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59054.887016471&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59054.9540941692&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59055.9205273292&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59055.9860645835&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59056.8869362171&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59056.9535049453&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59057.9203242641&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59058.886760824&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59059.9199817831&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59060.8864660869&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59087.1772230504&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59089.176381517&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59090.1426444335&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59091.1756209988&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59092.1418109787&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59093.1088371579&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59093.1749185925&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59094.1410487986&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59095.1081594949&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59095.1742578212&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59096.1403332114&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59097.1074635742&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59097.1735825451&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59098.1396324084&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59098.2067984334&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59099.106841287&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59099.1728724053&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59100.138921728&type=V
https://heavens-above.com/passdetails.aspx?&satid=25544&mjd=59100.2059794765&type=V

END IMAGES, OBSERVING AND OUTREACH

Supernova in M61 galaxy (part of the Virgo cluster)
Nikon D810a 120seconds on 120mm esprit telescope with field flattener.

June Observing Suggestion

Wiltshire Astronomical Society Observing Suggestion for June 2020 @ 23:00

We have updated the observation targets this month for those with binoculars or smaller wide field telescopes to have som
search for.

And as we can no longer gather as one, for the time being, each month the WAS Observing Team will provide recommended observi
you to do in isolation at home.
This will continue until we can start our group observing again (hopefully) in the new season.

Most target objects can be found around due south between 2300 and Midnight
Where To Look This Month: Ophiuchus

Just select 'What's Up' link below to get the PDF file.
Upload Link: WAS_June_2020.pdf

Also Wiltshire Astronomical Society will produce the monthly newsletter containing further information, which
can be downloaded here:_https://wasnet.org.uk/

OUTREACH
On hold during Isolation/Social Distencing


https://nam01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwasnet.us19.list-manage.com%2Ftrack%2Fclick%3Fu%3D45ffa53b0c92fe30338a260e4%26id%3D1fa217d095%26e%3Ddbebf1074c&data=02%7C01%7C%7C4862384df5f4456e823108d802207178%7C84df9e7fe9f640afb435aaaaaaaaa
https://nam01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwasnet.us19.list-manage.com%2Ftrack%2Fclick%3Fu%3D45ffa53b0c92fe30338a260e4%26id%3Deaaa40a1da%26e%3Ddbebf1074c&data=02%7C01%7C%7C4862384df5f4456e823108d802207178%7C84df9e7fe9f640afb435aaaaaaaaa
https://nam01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwasnet.us19.list-manage.com%2Ftrack%2Fclick%3Fu%3D45ffa53b0c92fe30338a260e4%26id%3D737f4beb0e%26e%3Ddbebf1074c&data=02%7C01%7C%7C4862384df5f4456e823108d802207178%7C84df9e7fe9f640afb435aaaaaaaaa

