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The 61 (lower right here,
and NGC 4261,
4260,4269, 4249, 4252,
4257,4266,4270,4281,
4273,4268,4324 and so
many other galaxies in the
southerly region of the
Virgo cluster of galaxies.
The Messier catalogue
may be bare of objects
here but it it doesn’t mean
no galaxies are here.
Even from Slough William
Herschell added tens of
galaxies more.

This is a single 120 sec-
ond exposure on the Ni-
kon D810a through a 5”
refracting telescope. ISO
1600.

Andy Burns

It is not meant as a comment of some of
the last talks by our speaker tonight, Pete
Williamson FRAS. He announced his re-
tirement from ‘working astronomy’ in
March, but assures is this does not affect
the Solarsphere summer of observing and
music in mid Wales during August. This
link between music and astronomers is
part of what he touches on in tonights talk
to the Wiltshire Society on Zoom.

| refer to this being our last on line Zoom
evening, and | see our next meetings be-
ing in the hall so we can all get together
and enjoy coffee, chatting and meeting up
again.

Some speakers will still ask to be on Zoom
rather than travel and | am looking at ways
we can make these happen with speaker
broadcasting and interacting with us on
Zoom BUT they will not be oen on the
internet, they will be hall meeting assem-
blies. Please do all you can to attend. One
or two meetings we tried in the COVID lull
were not well attended and we could not
afford to bring speakers in on that basis.

Over to you as members.

| am delighted to note how the observing
sessions are going. We had had a great
run for four months, unfortunately | missed
the last two, being on holiday for the
March session and injections for the Feb-
ruary meeting. If this enthusiasm is carried
forward | am sure we will have no prob-

lems filling our hall meetings.

And back to our tonight’s speaker and his
topic, Herschel to Hawkwind. Astronomy
and Music.

The image below includes so many of the
William Herschel discoveries in the Virgo
cluster of galaxies....

Topic: Wilts AS April Zoom Meeting

Time: Apr 5, 2022 07:45 PM London
Speaker Pete Williamson FRAS: Herschel
to Hawkwind: Astronomy & Music & How
each other influence each other

Join Zoom Meeting

https://us02web.zoom.us/j/823523591487
pwd=VTAVMGFPYkdUdDIsQWtPWWs5S3
JWZz09

Meeting ID: 823 5235 9148
Passcode: 691538

Clear skies Andy
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Membership Meeting nights £1.00 for members £3 for
visitors

Members can renew or new members sign up online
via https://wasnet.org.uk/membership/ and also remind
them they can pay in cash too on the door.

Wiltshire AS Contacts

Andy Burns Chair, anglesburns@hotmail.com

Andy Burns Outreach and newsletter editor.

Bob Johnston (Treasurer)

Philip Proven (Hall coordinator)

??? (Teas and Projector)

Peter Chappell (Speaker secretary)

Nick Howes (Technical Guru)

Observing Sessions coordinators: Chris Brooks, Jon Gale,
Web coordinator: Sam Franklin

Wiltshire Society Page

Wiltshire Astronomical Society
Web site: www.wasnet.org.uk
Facebook members page: https://
www.facebook.com/groups/
wiltshire.astro.society/

Meetings 2020/2021.

HALL VENUE the Pavilion, Rusty
Lane, Seend

Some Speakers have requested
Zoom Mweetings and these will
be at home sessions.

Meet 7.30 for 8.00pm start

SEASON 2021/22

Contact via the web site details.

2022

5 Apr Pete Williamson Herschel to Hawkwind, Astron-
omy & Music & How each other influence each other

3“May  Andrew Lound The Moon at Christmas: The
Eeic Voyage of Apollo 8
7" Jun Prof Matt Griffin The hazards of Asteroid Im-
pacts on the Earth — Should we worry?

My name is
Pete William-
son FRAS
welcome to
my website,
all aspects of
my work and
how to book
me for my
services are
listed here. |
am available
for Talks &
Workshops
for Societies,
Schools, Col-
leges and
other organi-
sations such
as U3A, WI
and many
more through-
out the UK, Ireland in person plus across the globe via Zoom.

Working as a consultant and imager for many educational remote
access telescopes across the globe | am able to deliver work-
shops directly into the classroom, society practical workshops and
photographic club meetings. As a freelance astronomer it allows
me to have the flexibility to work along side or with many organi-
sations such as Faulkes Telescope Project, National Schools Ob-
servatory, Slooh Educational Projects, Universities, schools and
many more astronomical organisations. You can select the remote
on-line telescope service of your choice from the footer menu or
menu at the top of the page. | will only be too pleased to help you
obtain access and assist you to use these telescopes if required.

i

Observing Sessions see back page

Wiltshire Astronomical Society

Pew Membership Application

T g AT —

* Firgl name " Laxi nams

# iamibarship

(31

* Email

Access can only be granted if
your are eligible and fit the
criteria set down by the organi-
sation who control the tele-
scopes observatories. Please
do not hesitate to enquire what
the criteria requirements are.

Part of my work included pre-
senting astronomy on varying
forms of media, The BBC Eye
On The Sky my monthly show
with BBC Radio Shropshire,
Reach Out and Touch Space
on Astro Radio, the occasional

TV appearance and resident
astronomer on at least 7 radio
stations across the UK.

My work also takes me to
many schools across the UK
where | deliver classroom pro-
jects for youngsters which in-
cludes understanding our Solar
System, our place in the gal-
axy and our place in the uni-
verse.



https://emea01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwasnet.org.uk%2Fmembership%2F&data=04%7C01%7C%7C72665dcf76e541de112c08d987e1a6a3%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C637690225495438713%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJ
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
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

Page 3

Swindon’s own astronomy group
Physical meetings continuing!

Following the relaxation of the Covid rules we are continuing
physical meetings.

Next meeting: Jon Gale

Our speaker on the 22 April will be Jon Gale who will be
speaking on the 'Herschel 400'.

The Herschel 400 catalogue is a subset of William Her-
schel's original Catalogue of 2500 Nebulae and Star Clus-
ters.

It was found that by reducing this number it would be an ex-
cellent basis for deep sky object selection for amateur as-
tronomers looking for a challenge after completing the
Messier Catalogue.

Ad-hoc viewing sessions postponed

All ad-hoc meetings are currently postponed until further
notice.

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

Membership of Swindon Stargazers is required for insurance
purposes (PLI)

Lately we have been stargazing at Blakehill Farm Nature
Reserve near Cricklade, a very good spot with no distrac-
tions 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

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:

BOFStargazers

http://www.swindonstargazers.com/clubdiary/
directions01.htm

Meetings 2022

Friday, 18 Mar 19.30 onwards
Programme: AGM

Friday, 22 April 19.30 onwards
Programme: Jon Gale - The Herschel 400
Friday, 20 May 19.30 onwards

Programme: Hugh Allen - Binary Stars - A history of making
waves

Friday, 17 June 19.30 onwards
Programme: Steve Tonkin - Journey Into Space

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 Ad-
dress: 61 Northern Road Swindon, SN2 1PD
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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@pbeckingtonas.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 No hall meetings.

STAR QUEST ASTRONOMY CLUB

This young astronomy club meets at the
Sutton Veny Village Hall.

Second Thursday of the Month.

Meet at Sutton Veny near Warminster.

BATH ASTRONOMERS

GRESHAM ON LINE SESSIONS

MAY

The Future of Life on Earth by Professor Roberto Trotta
Monday, May 9, 2022 1:00 PM gres.hm/future-life

Barnard’s Inn Hall/ Online Or watch later

Although life is probably widespread in the universe, our pale
blue dot, Earth, is the only known place harbouring intelligent
life. Even if we manage to stave off extinction by climate
change, avoid a nuclear apocalypse and the dangers of runa-
way Al, biological life on our planet will eventually come to an
end in about 5 billion years’ time. What are the astrophysical
dangers to life on Earth, and the prospects for life’s survival
into the distant future? JUNE

Life in the Universe by Professor Katherine Blundell
Wednesday, June 1, 2022 6:00 PM gres.hm/life-universe
Museum of London / Online Or watch later

How can life form in the Universe, and what are the necessary
ingredients for habitability so that planets can sustain life? Can
we expect life elsewhere in the solar system, or on exo-
planets? This lecture offers a broader perspective from astro-
biology, astrochemistry, and astrophysics on the habitability or
otherwise of other planets beyond Planet Earth.

Their website

www.gresham.ac.uk

I

Best wishes for the new Year

Martin

Martin Baker

FAS News from other societies:

Our Guest Speaker will be Mary McIntyre FRAS

The talk synopsis: Historically, astronomy has been
very male-dominated. Throughout history, there
have been several trail-blazing women, such as
Caroline Herschel, who worked to change that. But
in addition, countless less well-known women were
doing astronomy before Caroline. This talk is a cele-
bration of women who worked in astronomy during
different periods of history and some of the chal-
lenges they have faced.

Following the presentation, we will have time for a
short Q&A session with Mary.

Guests are welcome to stay with us for our second
presentation of the evening... Dr Tony Cook's regu-
lar monthly feature "What's happening in the month
ahead", which includes member's photos.
Observations may also be shown at the end of the
Zoom meeting, when we may join in an informal
chit-chat amongst ourselves.

TO JOIN THIS ZOOM MEETING:

Please request payment details BEFORE 10 pm
Thursday 7th April v~V

Zoom Meetings are free to fully Paid Up Members of
the Newtown Astronomy Society to which zoom log-
in details /or recordings (if available) will be auto-
matically sent.

Guests (non-members) wishing to attend the
presentation are asked to make a £3 per person
contribution for the link details to help cover costs.
Please email our NAS Secretary at secre-
tary.newtownastrosoc@gmail.com for infor-
mation about payment by Bank Transfer or Cheque.
Thank you for taking the time to observe our arti-
cle.

Clear & Dark Skies!

Les Fry

NAS Secretary

Via Bob Johnstone


mailto:secretary.newtownastrosoc@gmail.com
mailto:secretary.newtownastrosoc@gmail.com
https://emea01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fgres.hm%2Ffuture-life&data=04%7C01%7C%7C29ea64299493418b05c108d9cc3fb8fe%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C637765396329021595%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2lu
https://emea01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fgres.hm%2Flife-universe&data=04%7C01%7C%7C29ea64299493418b05c108d9cc3fb8fe%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C637765396329021595%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2
https://emea01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.gresham.ac.uk%2F&data=04%7C01%7C%7C29ea64299493418b05c108d9cc3fb8fe%7C84df9e7fe9f640afb435aaaaaaaaaaaa%7C1%7C0%7C637765396329021595%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luM
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Astronomy 101

Nova

In this series we are exploring the weird and wonderful world of
astronomy jargon! You'll feel like a brand new person after
today’s topic: noval!

Ah, the nova. The most classic of the kind of cosmic explosion
known as a “cataclysmic variable.” In fact, it's so classic that
the proper name for a nova is...”classical nova.”

Before the twentieth century, every kind of explosion on the
night sky was called a “nova.” But once we figured out the vari-
ous processes that were leading to stellar deaths, we came up
with a better classification system. That’s how we got superno-
vae, luminous red novae, and the classical novae.

The classical nova starts off as a binary star system. One star
will be more massive than the other. Because that more mas-
sive star fuses hydrogen at a faster rate, it will go through its
life cycle more quickly. Eventually it will die, leaving behind a
core of oxygen and carbon called a white dwarf.

Then its less massive companion finally enters old age. To-
wards the end of that star’s life, it will swell and become a red
giant.

If the orbits of the red giant and the white dwarf get too close,
with orbital periods going down to a few days, then things get
interesting. The atmosphere of the red giant, which is made of
mostly hydrogen, can start to spill over onto the white dwarf,
pulled by the gravitational attraction of that leftover core.

That white dwarf is hot, usually having a temperature of a few
hundred thousand Kelvin. As all that hydrogen spills onto its
surface, the white dwarf heats it up. If conditions are just right,
the hydrogen layer building up on the white dwarf can

get foo hot. This triggers a runaway fusion event which engulfs
the entire surface of the white dwarf.

It's a giant nuclear bomb.

Novae like this happen about ten times per year, but they will
only be visible to the naked eye every 12 to 18 months. Some-
times the process can happen again and again, as the red
giant continues to spill its own atmosphere onto the white
dwarf in a fatal cycle.

Open Clusters

In this series we are exploring the weird and wonderful world of
astronomy jargon! You'll start drifting away from your friends
after reading today’s today: open clusters!

An open cluster is a group of stars that formed at roughly the
same and are still hanging out together. These groups of stars
form from the same giant molec

ular cloud (which is a kind of huge nebula). A typical giant mo-
lecular cloud will create a few hundred to a few thousand stars
in a relatively short amount of time.

At first, the stars in an open cluster will stick together, because
of their mutual gravitational attraction to each other. But over
time the open cluster will lose members. Sometimes the cluster
will wander too close to a large nebula or another cluster, and
the gravity of that object will pull away some stars. Or just over

time the stars in the cluster interact with each other, sending
one or more stars flying away.

Typically, an open cluster will only survive as a distinct entity
for a few hundred million years. That'’s far shorter than the
lifetimes of the individual stars, which can last for billions of
years.

Since you need active star formation to make open clusters,
they are only found in spiral and irregular galaxies. Within
the Milky Way, astronomers know of over 1,100 open star
clusters, but they suspect many more exist.

Some open clusters, such as the famous Pleiades cluster
that you can see with your naked eye, contain remnants of
the nebula that formed the stars. However, over time the
radiation pressure from the stars will blow the gas away.
Astronomers just love open clusters. They contain stars of
all different sizes, but they’ll be roughly the same age and
have roughly the same composition. This allows astrono-
mers to compare and contrast the evolution of stars without
having to worry about those complicating factors.

Planetary Nebula

In this series we are exploring the weird and wonderful world
of astronomy jargon! You'll be confused with an actual plan-
et after today’s topic: planetary nebula!

Confusingly, planetary nebulae have absolutely nothing to
do with planets. The misnomer comes from the early days of
modern astronomy, when telescopes were revealing a
strange and wonderful universe. Those astronomers found
objects that looked round and fuzzy, so were “nebulous” but
also planet-like. By the time astronomers finally figured out
what they were, the term had stuck.

Planetary nebulae are what happens at the very end of the
life cycle of a Sun-like star. Through their lives stars fuse
hydrogen into helium, and that fusion is what keeps them
shining. But eventually they run out of usable hydrogen in
their cores, and switch to fusing helium instead. When that
runs out, they’re left with a core of carbon and oxygen.
Sun-like stars don’t have enough mass to generate the pres-
sures needed to fuse carbon and oxygen, so that core just
sits there.

While all of this is happening, the rest of the star goes
through several stages of inflating, becoming what’s known
as a red giant, and shrinking. With every passing cycle it
loses more and more of its atmosphere into its system.
Eventually all that's left is the leftover core and a tenuous
cloud of hydrogen, helium, and other elements.

When the core is first exposed it has a temperature of a few
million Kelvin. The intense radiation pouring out of that core
illuminates the gas cloud surrounding it, creating the plane-
tary nebula. Once the core cools off, it can no longer power
the show, and the nebula becomes invisible. That’s why
planetary nebulae have relatively short lifetimes, only a few
tens of thousands of years each.

Even though they don’t last long, planetary nebulae are
common throughout the galaxy, because there are so many
Sun-like stars. Indeed, one day our own Sun will create such
a nebula.


https://www.universetoday.com/tag/astronomy-jargon/
https://www.universetoday.com/tag/astronomy-jargon/
https://www.universetoday.com/tag/astronomy-jargon/

Page 6

SPACE NEWS TO APRIL 22

The Milky Way has an Inner Ring,Just Outside

the Core

In the past century, astronomers have learned a great deal
about the cosmos and our place in it. From discovering that the
Universe is in a constant state of expansion to the discovery of
the Cosmic Microwave Background (CMB) and the Big Bang
cosmological model, our perception of the cosmos has ex-
panded immensely. And yet, many of the most profound astro-
nomical discoveries still occur within our cosmic backyard — the
Milky Way Galaxy.

Compared to other galaxies, which astronomers can resolve
with relative ease, the structure and size of the Milky Way have
been the subject of ongoing discovery. The most recent comes
from the Max Planck Institute for Extraterrestrial Phys-

ics (MPE), where scientists have found a previously undiscov-
ered inner ring of metal-rich stars just outside the Galactic Bar.
The existence of this ring has revealed new insights into star
formation in this region of the galaxy during its early history.
Determining the structure and size of the Milky Way galaxy has
always been marred by the fact that we are situated within the
Milky Way’s galactic disk, close to one of its spiral arms. From
this vantage point, stars are obscured by dense clouds of gas
and dust, especially towards the center of the Milky Way. This
has made it particularly difficult to determine the structure of
the inner Milky Way.

Using information from Gaia’s second data release, a team of
scientists has made refined estimates of the Milky Way’s mass.
Credit: ESA/Gaia/DPAC

One enduring mystery about our galaxy is whether or not it had
any star-forming inner rings, which have been seen in other
disk galaxies. Luckily, scientists at the MPE spent the past
decade combining data from various observation campaigns —
including the APOGEE survey and the Gaia Observatory — with
advanced computer simulations. The result was a state-of-the-
art model of the inner Milky Way that revealed a slow bar with
a peanut-shaped bulge. This bulge is populated by stars that
formed four to nine billion years ago, with a peak in age be-
tween six and eight billion years.

The APOGEE survey is a large-scale, stellar spectroscopic
campaign conducted by the Sloan Digital Sky Survey (SDSS),
located at the Apache Point Observatory in New Mexico. This
survey was conducted at near-infrared wavelengths, which
allows for observations that would not be possible in optical
light. In particular, APOGEE’s IR observations allow it to see
through the dusty regions of the Milky Way, such as the disk
and the bulge.

This allowed the MPE team to determine the element abun-
dances, positions, line-of-sight velocities, and approximate
ages of all the stars in the newly-observed bulge. Meanwhile,
the data obtained by the ESA’s Gaia mission provided accu-
rate measurements of the positions and proper motions of
these stars. The team then combined all of these observations
with a model they created of the workings of the inner Milky
Way. As Shola M. Wylie, a Ph.D. student at MPE and lead
author of the study, explained:

“We integrated more than 30 000 stars from the APOGEE sur-

vey with additional data from Gaia in our Milky Way bar-
bulge potential to obtain the full orbits of these stars. And
with these orbits, we can effectively see behind the galactic
bulge as well as other spatial regions not covered by the
surveys. Around the central bar, we found an inner ring
structure that is more metal-rich than the bar and where the
stars have younger ages, around 7 billion years.”

Annotated diagram of the Milky Way. The sun is indicated
near the bottom in the Orion Spur. Credit: NASA

To separate the stars in the ring and the bar structures, the
team observed how much their orbits deviated from a circle
(i.e., their eccentricity). From this, they found that the stars in
the ring are younger and more metal-rich than the stars in
the bar and are more concentrated towards the Galactic
plane. This suggests that stars in the stellar ring must have
continued to form from inflowing gas after the bar was in
place.

Therefore, astronomers can use the age of the inner ring
stars to look back at the formation history of the Milky Way.
Based on the average age of the stars, the MPE team esti-
mates that the Galatic bar formed at least 7 billion years
ago. At present, it’'s not clear if there is a connection be-
tween the newly discovered inner ring and the galaxy’s spi-
ral arms and whether gas is currently funneled inwards to a
star-forming thin inner ring, as is seen with other spiral gal-
axies.

With next-generation telescopes becoming operational,
more detailed galactic surveys will be possible. When com-
bined with augmented models (which will be possible using
more sophisticated software), this data will allow astrono-
mers to learn more about how the ring structure transitions
to the surrounding disk in the Milky Way. The study that de-
scribes their findings, titled “The Milky Way's middle-aged
inner ring,” recently appeared in the journal Astronomy &
Astrophysics.

Further Reading: Max Planck Institute for Extraterrestrial
Physics

The ExoMars Rover is Ready, now it Just Needs a new
Ride to Mars

When it arrives on Mars, the ESA’s Rosalind Franklin rover
will join a growing fleet of robotic rovers, landers, and orbit-
ers dedicated to searching for life on Mars. As part of the
Exomars program, this mission was a collaborative effort
between the ESA and the Russian State Space Corporation
(Roscosmos). Whereas the ESA would provide the rover,
Roscosmos was to provide the launch services and

the Kazachok lander that would deliver Rosalind Franklin to
the surface.


https://www.aanda.org/articles/aa/full_html/2022/03/aa42343-21/aa42343-21.html
https://www.aanda.org/articles/aa/full_html/2022/03/aa42343-21/aa42343-21.html
https://www.mpe.mpg.de/7859715/news20220324
https://www.mpe.mpg.de/7859715/news20220324
https://www.esa.int/ESA_Multimedia/Images/2020/03/ExoMars_Rosalind_Franklin_rover
https://www.planetary.org/space-missions/exomars-rover
https://www.mpe.mpg.de/7859715/news20220324
https://www.mpe.mpg.de/7859715/news20220324
https://www.sdss.org/dr14/irspec/
https://sci.esa.int/web/gaia
https://www.apo.nmsu.edu/
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After many years of development, testing, and some delays,
the Rosalind Franklin rover passed its System Qualification
and Flight Acceptance Review in March. The Review Board
confirmed that the rover was ready to be shipped to the launch
site at Baikonur Cosmodrome and would make the launch win-
dow opening on September 20th, 2022. Unfortunately, due to
the suspension of cooperation with Roscosmos, the ESA’s
rover finds itself stranded on Earth for the time being.

The decision to suspend cooperation was reached by the
ESA'’s ruling Council, which met in Paris from March 16th to
17th to assess the Russian invasion of Ukraine and the effect
this would have on inter-agency cooperation. The Council ruled
unanimously, declaring that:

® jt was impossible, at present, to carry out the ongoing co-
operation with Roscosmos on the ExoMars rover mission with
a launch in 2022, and mandated that the ESA Director General
take appropriate steps to suspend the cooperation activities
accordingly;

the ESA Director General was authorized to fast-track an in-
dustrial study to better define the available options for a way
forward to implement the ExoMars rover mission.

The ExoMars 2016 mission will pave the way for a rover mis-
sion to the Red Planet in 2020. Credit: ESA

With the 2022 launch suspended, the Exomars elements —

the Rosalind Franklin rover, the spacecraft that will transport it
to Mars, and the Carrier and Decent modules (CM/DM) — are
being sent to a Thales Alenia Space storage site in Italy, where
they will await further instruction. Based on the decision by the
ESA Member States at the Council meeting, a fast-track indus-
trial study will commence assessing all available options to
make the Exomars 2022 mission happen in the near future.

In particular, the teams will be looking for the earliest possible
launch opportunity depending on one of two scenarios. For the
first, the ESA will attempt to develop all necessary technolo-
gies to support a Europea-led mission — i.e., launching from a
member state using an ESA launch vehicle provider (such as
Arianespace). In the second, the team will assess the possibil-
ity of launching with international partners and the availability
of compatible launchers and a launch site.

David Parker, Director of Human and Robotic Exploration at
ESA, conveyed an optimistic attitude about the future of the
ExoMars program. Considering the time and effort the ESA
had devoted to this mission, plus the valued contributions it will
make to the ongoing exploration of Mars, the ESA is not about
to abandon it. As he said in a recent ESA press release:

“I hope that our Member States will decide that this is not the
end of ExoMars, but rather a rebirth of the mission, perhaps
serving as a trigger to develop more European autonomy. We
count on brilliant teams and expertise across Europe and with
international partners to reshape and rebuild the mission. The
team is dedicated and focused on setting out the next steps to
ensure we bring this incredible rover to Mars to complete the
job it was designed for.”

ExoMars Trace Gas Orbiter analyses the martian atmos-
phere. Credit: ESA/ATG medialab

Among the cutting-edge instruments that the Rosland Frank-
ing rover will bring to the field are its advanced drill and in-
ternal laboratory. Whereas other rovers,

like Opportunity, Curiosity, and Perseverance, have all
drilled into the surface to obtain core samples, the Rosalind
Franklin will be the first to drill 2 meters (6.56 feet) below the
surface. It will also be the first to use novel driving tech-
niques, including wheel-walking, to overcome obstacles.

In the meantime, the ESA still maintains a presence around
Mars with the ExoMars Trace Gas Orbiter (TGO), the orbital
elements of the ExoMars 2016 mission. The TGO continues
to relay most data from surface missions, such as

NASA'’s Curiosity and Perseverance rovers and

the InSight lander. The TGO is also expected to play a vital
role in the upcoming Mars Sample Return campaign — a joint
NASA-ESA mission to return samples obtained by

the Perseverance rover to Earth.

This disruption is one of many caused by the Russian inva-
sion of Ukraine, which has resulted in widespread condem-
nation and sanctions by the international community. In re-
sponse, Russia has terminated its cooperation with other
space agencies and recently announced it was withdrawing
from the International Space Station (ISS).

However, the ESA and other space agencies continue to
cooperate to fulfill their shared vision of space exploration.
Considering how beneficial the Rosalind Franklin rover will
be to the ongoing search for life on Mars, it seems like a
safe bet that the ESA (on its own or with the help of interna-
tional partners) will ensure that it gets to Mars. After all, poli-
tics are so trivial compared to answering the fundamental
questions about life in our Universe!

Stunning Image of ISS Taken From the

Ground Shows two Spacewalking Astronauts
In our age, we’ve grown accustomed to pictures of astro-
nauts inside the International Space Station, as they float in
zero-G and tend their science experiments. We're even get-
ting used to images of spacewalking astronauts. But this is
something new.

An image of two astronauts on a spacewalk, taken from the
ground.

The photographer is Sebastian Voltmer, an award-winning
German photographer published in “Sky and Telescope” and
numerous other publications. His astrophotography has
been featured in exhibitions at the Smithsonian in Washing-
ton, DC, the Carl Zeiss Planetarium in Stuttgart, and numer-
ous other places.

Voltmer took the image on March 23rd. It shows American
astronaut Raja Chari and German astronaut Matthias
Maurer during a six-hour spacewalk to install a camera and
conduct maintenance and upgrades.

“It's probably the first ground-based picture showing two
spacewalkers on the ISS at the same time.”

Sebastian Voltmer, Astrophotographer Extraordinaire.
“This image of the ISS pass was taken on March 23, 2022,



https://www.jpl.nasa.gov/missions/mars-exploration-rover-opportunity-mer
https://mars.nasa.gov/msl/home/
https://mars.nasa.gov/mars2020/
https://www.jpl.nasa.gov/missions/mars-sample-return-msr
https://www.dailymail.co.uk/news/article-10678705/Russia-END-cooperation-International-space-station.html
https://www.universetoday.com/52067/international-space-station/
https://www.voltmer.de/about/
https://www.esa.int/Science_Exploration/Human_and_Robotic_Exploration/Exploration/ExoMars/Rover_ready_next_steps_for_ExoMars
https://www.esa.int/Newsroom/Press_Releases/ExoMars_suspended%20
https://www.esa.int/Newsroom/Press_Releases/ExoMars_suspended%20
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under good seeing conditions through my C11 EdgeHD telescope
from the hometown of ESA astronaut Dr. Matthias Maurer,” Volt-
mer said at Spaceweather.com. “| feel like | just made a once in a

lifetime image (® It's probably the first ground-based picture
showing two spacewalkers on the ISS at the same time.”
Voltmer explained that when he took the image, he quickly pre-
sented it to German media showing Matthias Maurer, and it went
viral. Voltmer continued to work on the image to highlight both
astronauts. Philip Smith, another well-known photographer, con-
tacted Voltmer to tell him that he had created an image that also
highlights Raja Chari, perched on the Canadarm 2 robotic arm.
(Full disclosure: I'm Canadian. Yay, Canada!)

Voltmer’s image is the first ground-based image of two ISS astro-
nauts spacewalking. But back in 2011, amateur photographer
Ralph Vandebergh captured images of American astronaut Steve
Bowen during a spacewalk. Vandebergh was also on the Cana-
darm 2 in that image. (Double-Yay, Canada!)

5T5-133 EVA-2 Stephen Bowen at the Canadarm 2 (SSRMS) :'mr'l waay o the

March 2 2011
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Astronaut Stephen Bowen (inside the yellow box) was captured in
this image during the March 2, 2011, spacewalk for STS-133.
Credit: Ralf Vandebergh

Voltmer is a gifted and dedicated astrophotographer whose work
is widely published. Check out his Instagram to see some of his
gorgeous work, and follow him on Twitter.

It’s Not Conclusive, But Methane is Probably the

Best Sign of Life on Exoplanets

When the James Webb Space Telescope aims at exoplanet at-
mospheres, it'll use spectroscopy to identify chemical elements.
One of the things it’s looking for is methane, a chemical com-
pound that can indicate the presence of life.

Methane is a compelling biosignature. Finding a large amount of
methane in an exoplanet’s atmosphere might be our most reliable
indication that life’s at work there. There are abiotic sources of
methane, but for the most part, methane comes from life.

But to understand methane as a potential biosignature, we need
to understand it in a planetary context. A new research letter aims
to do that.

Methane is interesting because it doesn’t last long in an atmos-
phere. Photochemical reactions destroy it, so detecting a lot of it
means something is constantly replenishing it. There has to be a
large and prominent source. “Terrestrial planets, which are the
focus of this study, require significant methane surface fluxes to
sustain high atmospheric abundances,” the study says. “On Earth,
life sustains large methane surface fluxes, and so methane has
long been regarded as a potential biosignature gas for terrestrial
exoplanets.”

But not all methane detections will mean life. Scientists need a
way to work through any future methane detections in exoplanet
atmospheres. The researchers wanted to create a “...dedicated
assessment of the planetary conditions needed for methane to be
a good biosignature.”

“We wanted to provide a framework for interpreting observations,
so if we see a rocky planet with methane, we know what other
observations are needed for it to be a persuasive biosignature.”
Maggie Thompson, lead author, UC Santa Cruz.

The new research letter is titled “The case and context for atmos-
pheric methane as an exoplanet biosignature.” It's available
online at the Proceedings of the National Academy of Sciences
(PNAS.) The lead author is Maggie Thompson, a graduate stu-

dent in astronomy and astrophysics at UC Santa Cruz.

Part of methane’s status as a reliable biosignature is its de-
tectability. Oxygen is a good biosignature, and for some of
the same reasons methane is. Like methane, it's also unsta-
ble in an atmosphere, so finding a large quantity of it means
a significant source is replenishing it.

The James Webb Space Telescope will be operating soon,
and one of its jobs is to examine exoplanet atmospheres
spectroscopically. It'll be characterizing exoplanet atmos-
pheres, and detecting biosignatures is part of that work. But
while Webb will detect methane relatively easily in a terrestri-
al atmosphere, oxygen is more difficult to detect. “Given the
imminent feasibility of observing methane with JWST, it is
imperative to determine the planetary conditions where me-
thane is a compelling biosignature,” the authors write.

This research letter wants to put scientists in a stronger posi-
tion to interpret methane’s presence in an exoplanet atmos-
phere. The idea is to identify what other questions research-
ers need to ask when they detect methane. What other indi-
cations will support the conclusion that methane is a biosig-
nature? What will contradict that?

“We wanted to provide a framework for interpreting observa-
tions, so if we see a rocky planet with methane, we know
what other observations are needed for it to be a persuasive
biosignature,” lead author Thompson said in a press release.
The team examined abiotic methane sources to understand
how they might account for methane in an exoplanet atmos-
phere. Volcanoes are one abiotic source of methane. Me-
thane also comes from reactions in places like mid-ocean
ridges, hydrothermal vents, and tectonic subduction zones.
Comet and asteroid impacts can also produce methane. Re-
searchers can look for evidence of these sources on an ex-
oplanet where they detect methane.

.,,,.,'.}
.I
!

e D e @ |

Sevps e Frmrarms ! i

This figure from the study compares methane sources on
Earth. The top row shows biogenic methane flux; all other
rows show abiogenic methane flux from other sources. No
abiotic source can produce the same methane flux as life
can. Image Credit: Thompson et al. 2022.

In planetary atmospheres, methane exists in relation to other
gases. So identifying abiotic methane sources is only part of
the picture. How do other gases like carbon monoxide and
carbon dioxide fit into a methane-rich atmosphere? How do
they affect one another?

“Methane is one piece of the puzzle, but to determine if there
is life on a planet you have to consider its geochemistry, how
it’s interacting with its star and the many processes that can
affect a planet’s atmosphere on geologic timescales.”
Maggie Thompson, lead author, UC Santa Cruz.

From the research letter:

“While methane can be produced by a variety of abiotic
mechanisms such as outgassing, serpentinizing reactions,
and impacts, we argue that—in contrast to an Earth-like bio-
sphere—known abiotic processes cannot easily generate
atmospheres rich in CH4 and CO2 with limited CO...” the
authors explain in their paper.

Earth’s history provides some clues to methane in exoplanet
atmospheres. We know that in the past, Earth had an even
more methane-rich atmosphere than it does now. And we
know what the source was: life.

“If you detect a lot of methane on a rocky planet, you typically
need a massive source to explain that,” said co-author Josh-
ua Krissansen-Totton, a Sagan Fellow at UCSC. “We know
biological activity creates large amounts of methane on
Earth, and probably did on the early Earth as well because
making methane is a fairly easy thing to do metabolically.”


http://jersey.uoregon.edu/~mstrick/AskGeoMan/geoQuerry45.html#:~:text=Serpentinization%20is%20a%20processes%20whereby,serpentinite%20(the%20metamorphic%20equivalent).
https://www.pnas.org/doi/epdf/10.1073/pnas.2117933119
https://www.instagram.com/sebastianvoltmer
https://twitter.com/SeV