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NExSS Announcements
CLEVER Planets Fall 2021
Seminar Series
Join the CLEVER Planets group every other week during the fall 2021 semester for an exciting
seminar on a hot topic in the field of planetary habitability.
The CLEVER Planets project is a NASA-supported consortium of astrophysicists, planetary
scientists, geochemists, and geodynamicists from multiple universities across USA and beyond,
interested in topics of planetary habitability. The seminars will take place on Tuesdays at 12 pm
CDT. Register in advance for this webinar (registration is required for the first attendance only,
you will then be automatically registered for all the following seminars.:
https://riceuniversity.zoom.us/webinar/register/WN_vECxt9E3S_K1QS8zejzl3w

Standards of Evidence Workshop Videos
Recordings of the talks from the NExSS/NfoLD Standards of Evidence Joint Community
Workshop are now available! Access them here on the NASA Astrobiology YouTube channel:
https://www.youtube.com/playlist?list=PL2vV9BqKn2zc04s996jIyoEYGP5o8eAMz

Origins Seminar Series
The Origins Seminar series aims to bring together ISM, star and planet formation people,
exoplanets experts, planetary scientists and astrobiologists including topics from molecular
clouds through star and planet formation to exoplanets detection and characterization and
astrobiology. During regular semesters, talks are generally from 12PM Arizona Time (MST) = 12pm
PDT = 3pm EDT = 7pm UTC. If you want to receive weekly updates and advertisements for talks,
please subscribe to the mailing list. Visit the Origins Seminars YouTube Channel to watch past
talks!

New NExSS Job Board!
https://nexss.info/about/job-board/
The official NExSS website now has a job board! This was created to bring together those who
are seeking academic jobs and those who are seeking candidates for new projects and positions.
If you have a job you’d like to see posted, please contact Jessica Noviello
(Jessica.Noviello@NASA.gov) or another member of the SCWG so we can update the website.
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AGU Annual Fall Meeting
December 13–17, 2021
Virtual or in person in New Orleans, LA
The annual AGU fall meeting is happening very soon. AGU supports over 130,000
geoscience professionals, enthusiasts, and government workers with networking
opportunities and access to cutting edge research. This year's meeting is hybrid. If
you are presenting work, feel free to tweet @NExSSinfo so we can share it!

239th Meeting of the American
Astronomical Society
January 9–13, 2022
Salt Lake City, UT
The 239th AAS meeting is coming up soon! All speakers must register for the
conference by December 16th, 2021. Note: all speakers in these
sessions/workshops/splinters will need to be physically present in Salt Lake City. This
includes poster presentations. Read more at the conference’s website:
https://aas.org/meetings/aas239
If you're attending AAS and are presenting, be sure to share your work on the NExSS
Slack workspace and on social media! Tag @NExSSinfo so we know about it too.

Astronomical Software
Development Workshop
May 16–20, 2022
Center for Computational Astrophysics, New York, NY
Astronomical Software Development will be a week-long workshop/crash
course/unconference/hackathon where we will discuss and learn about the finer
details of managing open source software projects in astronomy. The target audience
is primarily astronomers at all career stages who are excited about taking their
software development skills to the next level and to produce user-friendly, highimpact, and reusable libraries. We expect that the discussions will be of interest to
astronomers with a broad range of software development experience. The program
will include a large fraction of unstructured time for participant-driven discussion,
collaboration, and co-working. For more information, see the workshop's webpage.
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Astrobiology Science Conference
(AbSciCon) 2022
May 15–20, 2022
Atlanta, GA (at the Hilton Atlanta Downtown)
NASA and the American Geophysical Union decided to move the 2021 conference to these new
dates to facilitate a robust gathering of scientists in Atlanta and in an online capacity. Origins
and Exploration: From Stars to Cells is the theme. Abstract submission is now open and will
close on January 19th, 2022. First authors can have a maximum of one contributed and one
invited abstract to any topic area OR one contributed abstract to any topic area plus one
additional contributed abstract to a Philosophy, History, Education and Community
Development session. For more information, please visit the AbSciCon22 webpage.

Submit to sessions convened by NExSS Members
Help make these sessions successful by submitting an abstract to one or more! We highlight
some sessions here, but be sure to check out the complete list of NExSS-related sessions.
Artificial Intelligence and Astrobiology
Conveners: Anamaria Berea, Siddhant Sharma, Julia Brodsky, Thomas Chen
Atmospheric escape and evolution at terrestrial planets
Conveners: Leonard Regoli, Tom Nordheim, David Brain, Chuanfei Dong
Alien Ecosystems: Integrating Ecology into Astrobiology
Conveners: Pilar Vergeli, John Malloy, Donny Glaser
Engaging the Next Generation in Astrobiology: Building Networks and
Showcasing Projects from within the Astrobiology Community
Conveners: Ilankuzhali Elavarasan, Luke Steller, Jessica Noviello, Bradley Burcar
Exoplanet Biosignatures of the 2020s and Beyond
Conveners: Giada Arney, Chester Harman, Tessa Fisher, Sara Walker
Terrestrial exoplanets around M-dwarf stars: modeling and observations
Conveners: Thomas Fauchez, Daria Pidhorodetska, Gabrielle Engelmann-Suissa
Contributions to Astrobiology Science from the Social Sciences: Generative
Interdisciplinarities in Complex Worlds
Conveners: Arsev Umur Aydinoglu, Anamaria Berea, Kathryn Denning
New eyes on a living universe: Fundamental discoveries with future observatories
Conveners: Shawn Domagal-Goldman, Ravi Kopparapu, Mercedes Lopez-Morales ,
Stephanie Milam, John O'Meara
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Announcing the

NASA Astrobiology Creative
Science Writing Contest
The NASA Astrobiology program, in partnership with the Astrobiology
Science Conference, is pleased to announce the first ever creative
science writing contest. Submissions will be judged by a panel of
professional science and science fiction writers and poets. First, second,
third, and honorable mentions will be awarded by the judges. Prizes to
be announced later. Winners will be announced in April 2022 and have
their works highlighted during the AbSciCon 2022 conference.

Contest Opens: December 13th, 2021
Submissions Due: February 15th, 2022
Categories: Creative prose: Fiction; Creative prose: Non-fiction; Poetry
Submission Guidelines: This is open to anyone in the NASA Astrobiology
program. So long as the topic you are writing about is related to astrobiology, your
creative writing is welcome! Write about a targeted mission to an exoplanet, the
story of your favorite scientific discovery, a sonnet dedicated to your favorite
molecule, or whatever you feel like. The focus is up to you!

For prose submissions, the maximum length is 7,500 words. For poetry
submissions, the maximum length is 250 words. Please submit original work that
has not been previously published in another venue.

The submission portal will be on the AbSciCon page.
Be on the lookout for the link when the contest opens!
Questions? Email Contest Lead Tessa Fisher (tfisher4@asu.edu) and
Deputy Lead Jessica Noviello (jessica.noviello@nasa.gov)
NExSS Newsletter | December 2021

5

Interview With dr.
jessie Christiansen
Written by: Pilar Vergeli

Recently promoted to Project Scientist of the
NASA Exoplanet Archive at the NASA Exoplanet
Science Institute, Dr. Jessie Christiansen is a prime
example of how an academic can find happiness
and success by following a non-traditional path.
“This job was a total surprise because I didn’t know
this job existed until I was a postdoc!” Dr.
Christiansen was a first-generation college
student in Australia, where she initially began her
academic career in biotechnology. “I realized I
made a big mistake about 6 months in because I
did not want to experiment on animals, but I
knew I liked science.” From there, she signed up
for a Bachelor of Science with Advanced Studies
degree program, in which a student does a
research project with a different professor every
semester. “This was a great and interesting degree
to have done because I got to work in different
labs, such as optics and solid states, and all of
these research career paths opened up in front of
me” Once Dr. Christiansen realized that she could
apply her amateur love of astronomy towards a
A candid family shot. PC: Jessie Christiansen
career in scientific research, she finished her
undergraduate degree in physics and mathematics and went on to earn a PhD in Astronomy
from University of New South Wales, Sydney, Australia. During her PhD, Dr. Christiansen got the
opportunity to participate in two different planet searches, one at the Siding Spring
Observatory and one at the South Pole.
After her PhD, Dr. Christiansen was hired as a postdoc at The Center for Astrophysics Harvard
Smithsonian in 2008. During her postdoc, Dr. Christiansen went through a classic struggle for
many academics: deciding between a traditional academic career path or a career in industry.
“Harvard was a very intense place to be a postdoc. Everyone is fighting for the tenure-track
positions. Everyone's competition, and it was very confronting. I was not having a good time.”
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Dr. Christiansen knew from being a TA as a graduate student that she didn’t feel called to
teach like some other students do. “I was surrounded by so many people working so hard for
positions that would have me spending half my time doing something I didn’t want to do.
This is a racket!” She was at a bit of a loss. She started to look into industry and consulting jobs
until 2009, when she got a call from a colleague at NASA who was at the South Pole with her
and asked her to come to NASA to work on Kepler. Her first thought was, “I can keep
researching exoplanets, not have to teach, and keep doing science? Where do I sign up?” By
2010, Dr. Christiansen was working for NASA Ames.
Although this position was everything that Dr. Christiansen wanted, there were people around
her that did not support her decision to follow a non-traditional career path. “I got a lot of
blow-back when I was telling people that I was considering this (getting a non-Academic job).
A lot of people in academia see it as the best path; if you don’t end up as a professor in an R1
astronomy department, you’ve failed, and that’s such a frustrating attitude! Since I’ve moved
to the US, I’ve been uncovering this attitude that anything else is second tier, that [a
traditional career path] should be your end goal, and that if you haven’t achieved that, you’ve
failed, and that’s such nonsense on so many levels.” Part of the reason she likes her current job
(her NASA project role) is that her days are a real mix. There are repeatable tasks that happen
that she can check off and feel good about, such as releasing new planets every week. The rest
of the week, her schedule is hard to predict. “This week I am working on a bunch of
presentations for a user panel, helping a student with a paper draft, and working on a
proposal. The fact that my job is a real mix of predictability and new things is important to me.
This is part of the reason why, as a postdoc, I know I struggled because there was no
predictability. There was no guarantee of productivity. You could work on code for 6 months,
and it could turn out that it doesn’t make the data better."

A family shot of Dr. Christiansen (right) and her
husband and their twins. PC: Jessie Christiansen
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In Dr. Christiansen’s first year working on
Kepler at NASA, she thought she made a
second big mistake because her primary
task was on documentation, creating PDFs
with charts and Excel spreadsheets. That
was when she went to her boss and said
that she needed to do a research project to
solve a problem. This is when she came up
with the idea of measuring the
completeness of the detection efficiency of
the Kepler pipeline. “We knew we needed
that to work out how common Earth-like
planets are. If you don’t find any planets,
you don’t know whether that’s because
they’re not there or they are, and you
missed them with your pipeline.” This
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project idea earned her the NASA
Exceptional Engineering Achievement
Medal in 2018. “So being able to work out
what you want to do and having the
wherewithal to do the thing you need to do
it is important. Otherwise, I would have felt
trapped.” She’s very proud of the NASA
2018 Engineering Medal. For that work to
be recognized was special and made her
feel like the past 6 years were important. “It
wasn't headline-grabbing work, but it was
important!”
In terms of discoveries, she’s most proud of
the citizen science project she co-lead with
Dr. Ian Crossfield called Exoplanet
Explorers. In this project, they took K2 data
that was coming down faster than they
could handle and taught citizen scientists
how to detect transits in a light curve. This
project was featured on BBC Stargazing
Live, a three-day feature on astronomers
around the world that airs once a year.

Two new members of the extended NEXSS family introducing Diana (left) and Artemis (middle), in the
lap of joyful new owner Clara (right). PC: Jessie
Christiansen

Within 48 hours of the first airing, they had 50,000 people looking through their site. The
producers really wanted to announce a discovery of a habitable planet on the 3rd night, but
since exoplanet science doesn’t work that fast, Dr. Christiansen and her colleague Ian Crossfield
came up with a solution. They worked out that a sure way to present something that was not a
false positive of an exoplanet transit would be if there were a multi-planet system detected.
With hours to spare, Stargazing Live got their exciting discovery of a 4-planet system all in
resonance, and Dr. Christiansen got to lead the paper where they announced it. “It was a really
cool system found by citizen science, and I got to be the lucky one to set it up and make it
happen.”
Now, Dr. Christiansen is looking forward to learning a new skill in her new position: project
management. She wants to learn how to be a good leader and how to get her team to work
well, work well together, and feel good about their work. She’s thought a lot about how people
are each motivated by different things and work best under different conditions. “So, how do I
create the conditions that they’re going to work best in and feel most fulfilled? It’s a new thing
for me. It’s a soft skill that a lot of scientists don’t learn until they’re in charge of a group. That’s
the sort of thing that should be made available to grad students and postdocs.” Part of what
makes it easier to manage a team is being part of NExSS. Learning what so many groups
around the country are doing in fields related to what she’s doing is helpful. "If you imagine the
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Venn diagram overlap of all the NExSS steering
committee PIs, it’s helpful to be able to see which people
are really close to what I’m doing so I can reach out to
them for collaboration. Being able to see the landscape
of the fields near me is very useful for me.”
When Dr. Christiansen isn’t working, she’s enjoying time
spent with her husband and 6-year-old twins playing
cooperative games. If she needs time to herself, her best
recipe for relaxation is a long hot bath with a romantic
comedy from at least 15 years ago. Taking care of herself
and doing what she can to make herself happy is a very
important part of Dr. Christiansen’s life. “You’re the only
person that knows what will make you happy and what
makes you happy is the most important thing, not what
your peers, supervisor, or mom think will make you
happy. You should decide for yourself. What parts do you
love the most about your job? Are they the things that
you’re going to get to do the most when you take that
next step in your career? If they’re not, think about what
kind of job will let you do that thing that you love the
most.”

If you imagine
the Venn
diagram overlap
of all the NExSS
steering
committee PIs,
it’s helpful to be
able to see which
people are really
close to what I’m
doing so I can
reach out to
them for
collaboration.
Being able to see
the landscape of
the fields near
me is very useful
for me.

A fun family board game
night. PC: Jessie Christiansen
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Written by:
Jessica Noviello

Finding The first
Exoplanets Video game
This game challenges players to explore the
universe by blending math class with Pong
In November I was lucky enough to go back to my
childhood home in New York to visit family for
Thanksgiving, which means I got to see my little
brother. Like many people in the United States, my
brother is a big video game fan, especially if the
game is an indie title. He shares this enthusiasm by
writing video game reviews for his school paper and
talking to me about it. One thing that (I think)
makes him unusual is just how much he knows
about video gaming’s history. He collects and
sometimes even restores now-obsolete gaming
consoles just so he can experience what it is to play
games on them. I’ve learned a lot about the people
and ideas connecting gaming across decades from
listening to him, and I appreciate the knowledge
even if I don’t remember details.
But why am I writing about this to you in the NExSS
Newsletter?

Above: the Odyssey gaming console
and its two controllers in its original
box. Below: an Odyssey system
cartridge that goes into the slot in the
bottom right of the image.

The system my brother showed me, the Magnavox
Odyssey, taught me something new. This console
was the start of all video games played today in
homes around the world. Invented by Ralph Baer,
the Odyssey system was released in 1972 in North
America and was the first home video game system
ever. Two players would interact with each other
by using the controllers (which are little more than
boxes with knobs compared to the complex
modern controllers we have now) to move lights on
a television screen to specific locations. To play a
game, a user inserts a cartridge into a slot in the
front of the console. The cartridges contain no
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programming, merely wires that
allow the system to display lines
and boxes on a television screen to
enable gameplay. The original
system came with six cartridges,
though a total of twelve were made
before the Odyssey was
discontinued in 1975. We couldn’t
play on my brother’s system (it’s
missing a connector wire), but
searching online yielded videos of
people playing all the original
games on the system (link here).
Unlike any other video game
system, the Odyssey also used
translucent game boards designed
to cling to the television screen. The
lights created by the console would
then illuminate the game board
from behind, and it would be up to
the users to moderate their
gameplay. As my brother revealed
the game boards all to me, one

The original translucent game board for Analogic.
Thanks to my brother for taking this picture!
caught my eye. It was a grid where every box
had an integer within it. Scattered diagonally
across the grid in the middle were bright
yellow, pink, and purple dots of various sizes.
Curious, I consulted the official Odyssey game
book that came with the system. That is
when I discovered that I was holding what
might be the very first exoplanet video game.

Two University of
Pittsburgh students
play Analogic as part
of the OdysseyNow
Project, part of the
Virtual Media Lab.
The VML is directed
by Zachary Horton.
For more
information, please
visit their website:
https://vml.pitt.edu/
#
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The game, unexcitingly called Analogic,
begins with the two players’ lights at
opposite corners from each other on the
numbered grid. One player is Even, the
other is Odd. Between them lies the
diagonal of dots, which are the game’s
planets that you can visit. On their turn, one
player moves to an orthogonally located
grid box for which the sum of the two
previous number boxes visited by both
players would sum to either an even or odd
number. So if Odd begins and moves to a 3
box, then Even would have to move to a
box to make the sum of 3 and the new
number even. Then Odd would move to a
space to make the sum odd again, and on
and on until the game is over. It’s effectively
like playing by the rules of the Fibonacci
Sequence. This means that there are times
when the player needs to reverse to fulfill
the rules of the game. The goal is to reach
the other player’s original corner first.
The planetary belt in the middle of the
gameboard presents an interesting game
mechanic. When one player reaches a
planet first, they are rewarded with a token
that allows them to move diagonally on the
grid, accelerating their advance to the
opposite corner. Thus, visiting a planet
means getting resources that make space
travel easier.
Analogic is perhaps the first video game
that includes exoplanets, and where an
intentional part of gameplay includes
exploring another planet. It struck me how
casually the game’s designers expected
that not only there be other planets, but
that civilizations would be able to visit
them and use their resources to their
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benefit. Of course, the way humans expect
to interact with another planet is very
different from how game developers saw it
in 1972. One would hope that future
humans would engage with new planets in
more respectful and sensitive ways than
previous humans explored new lands on
Earth, especially with the protocols
designed to prevent both the exploitation of
the original world and its inhabitants and
contamination in either direction.

My cat inspecting the Odyssey's box.
This is the original packaging of the
console.

FUN FACT
The Odyssey cost $100
when it was released,
which equals $618 in
2020 currency!
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This game has another level in that both
players must continuously send a signal
between them in the form of a quickmoving third light that bounces between
the two players. If a player fails to “catch”
this light with the controller, the other
player gains a diagonal token. In this way,
the game requires that the players be in
constant contact with each other. This
moving light represents the “interstellar
signal” of the game.
The inclusion of an interstellar signal also
stood out to me. When I think of the search
for technosignatures, I think of detecting a
signal that was passively or even
accidentally released from another
civilization, and sending out intentional
human-made signals such as Voyager’s
Golden Record or a deliberate radio signal.
The premise of Analogic is that the two
players have opposite goals, but they are
aware of and in communication with the

other player. The game assumes that more
than one spacefaring civilization exists and
builds a story from there. Whether the
arrival of one player at the other’s corner
represents the start of an invasion or a
collaboration is left to the imagination.
It’s been almost 50 years since Odyssey was
released. There are not many of these
systems around anymore, but they are an
important part of human history. Playing
old video games is like opening a time
capsule for what developers and creatives
at that time thought the future would look
like. In the context of the the early 1970s
including the Apollo missions, it makes
sense that interstellar travel and
communication were thought of as not-toodistant technological goals. They still are.
There have been many other space-based
video games since 1972, including the
famous Space Invaders in 1978, but I won’t
forget that it all began with Analogic.

Two University of
Pittsburgh students
play Analogic as
part of the
OdysseyNow
Project, part of the
Virtual Media Lab.
The VML is directed
by Zachary Horton.
For more
information, please
visit their website:
https://vml.pitt.edu
/#
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Science News You
May Have MIsssed
Written by: Kevin Wagner, Jessica Noviello, and Miles Currie

A lot happened in 2021 in space sciences. If you are worried about attending a holiday party
and getting bombarded with questions, use this guide to learn about the biggest headlines of
the year in context. Dazzle your listeners with stories of exciting discoveries of exomoons and
successful mission launches and start 2022 on a great note!
Topic: Astronomers identify a new class of habitable planet
News article: Astronomy.com
Original paper: https://iopscience.iop.org/article/10.3847/1538-4357/abfd9c
In context: H2-dominated ocean “Hycean” worlds bridge the gap between super Earths and
sub Neptunes and may provide habitable conditions in certain circumstances. Hycean planets
span a wide range of mass and radius space and their habitable zones may extend past that
of terrestrial planets. Their size and abundance may make them good targets for JWST. -MC

Picture credit: ALMA
(ESO/NAOJ/NRAO),
ESO/Exeter/Kraus et al.

Topic: Signs of a planet orbiting three stars?
News articles: Astronomy.com, the New York Times
Original paper: https://academic.oup.com/mnras/article-abstract/508/1/392/6371904?
redirectedFrom=fulltext
In context: Circumbinary planets, like the iconic Tatooine in Star Wars, constitute a rare and
interesting class of planets that help to understand how both stars and planets form. Now,
astronomers have discovered signs of even more exotic worlds: those that possibly orbit three
stars. By generating computer simulations to match the properties of the warped, or “broken”,
disk of gas surrounding the young star GW Orinis, researchers were able to infer the presence
of a yet unseen planet that is actively breaking the disk into its inner and outer components an exciting possibility that astronomers will be hurrying to follow up and verify. -KW

NExSS Newsletter | December 2021

14

Topic: JWST launches soon?
News articles: New York Times, Vox
In context: After decades of planning and
preparation, JWST will launch at the end of
December 2021. For years the launch date
had been pushed back, and the COVID-19
pandemic pushed it back even further, but
in July 2020, NASA announced it would
launch on October 31st, 2021 on an Ariane
rocket from Europe’s Spaceport in French
Guiana. Later concerns regarding the rocket
delayed the launch date again to December
18th. The telescope arrived safely via ship on
October 12 after its journey from California,
through the Panama Canal, to its launch
site in South America. The final delay of
JWST was for testing, after which the

The James Webb Space Telescope with its
sunshield and pallet structures. This is all folded up
for launch and then must unfold autonomously in
space. No pressure. Picture credit: NASA

telescope checked out. The launch is now scheduled for December 22nd. After launch, all
work on astronomy will cease to function for an undetermined period of time and will
resume no earlier than the successful unfolding of the primary mirror. -KW and JN

Topic: Arecibo Observatory's Radar Dish Collapse
News article(s): Space.com (debris clearing),
Space.com (anniversary post)
In context: It’s been just over a year since the Arecibo
Radar Observatory’s devastating collapse. No single
point failure has been implicated in the collapse at this
time. An upcoming documentary called "The Biggest
Dream" focuses on Arecibo Observatory to show its
An overhead view of the Arecibo
history and preserve its legacy. The film is coming out
Observatory's radar dish taken by
in theaters in Puerto Rico this month and will expand
satellite in February 2021. Picture
to theaters outside Puerto Rico next year. In the
credit: Maxar Technologies
meantime, “the majority of the emergency cleanup
efforts have been completed,” according to a report by the National Science Foundation. The
next steps are to identify objects of cultural and historical significance around Arecibo for
preservation. The NSF and University of Central Florida are working with the Advisory Council
on Historic Preservation (ACHP), the Puerto Rico State Historic Preservation Office (SHPO),
and others to achieve this goal. Looking towards the future, NSF is working with scientific and
educational experts to aid in “the generation of innovative ideas for the future of Arecibo
Observatory.” Even now, many instruments at Arecibo are still functional. -JN
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Topic: Perseverance Rover lands
successfully on Mars
News articles: YouTube video of
descent and landing, Space.com,
NASA press release
Original sources:
https://mars.nasa.gov/mars2020/ and
NASA Official Press Release Kit
In context: The Mars Perseverance
Rover completed its seven month
journey to the Red Planet on February
18th, 2021, to the great relief and
excitement of the scientists and
engineers involved in the Mars 2020

The Perseverance rover's mission on Mars has begun
(artist concept). Picture credit: NASA/JPL-Caltech.

mission. Since then it has begun its two Earth-year long mission to explore its landing site in
Jezero Crater and demonstrated the feasibility of new technologies, including an autonomous
helicopter named Ingenuity and autonomous navigation. Jezero crater was selected as the
landing site because it was once a lake, making it an ideal place to assess Mars’ past
habitability through direct evidence. The Mars 2020 mission carried 25 different cameras, the
most ever flown on a single mission to deep space. 19 of these are on Perseverance, two are on
Ingenuity, three were on the back shell (to catch images of the now-famous parachute), and
one on the descent stage. Perseverance’s science objectives are to investigate Mars’ past
climate, especially as it relates to water; to search for signs of past life; and to gather rocks that
will one day be returned to Earth. The Mars Sample Return program is now assembling a team
and beginning its work on this goal, which will be fulfilled on a future mission. -JN
Topic: Phosphorus found in comets
News article: Universe Today
Original paper: https://ui.adsabs.harvard.edu/abs/2020MNRAS.499.1870G/abstract and
https://ui.adsabs.harvard.edu/abs/2020MNRAS.492.1180R/abstract
In context: Though this news came out in 2020, the role of comets in shaping Earth’s early
environment is an evergreen topic in the context of habitability. Phosphorus is a component
of RNA, DNA, cellular membranes, and ATP, the compound responsible for cellular energy,
and thus is a requirement for life. Knowing that comets impacted Earth in the past,
researchers investigated if Earth’s supply of phosphorus (P) could have come from comets.
The European Space Agency’s Rosetta mission to comet 67P/Churyomov-Gerasimenko
(67P/C-G) was an opportunity to confirm that P is present on comets and determine in what
kinds of minerals P existed. According to the Gardner et al. (2020) paper, “it is possible to seed
the required elements [of life] with solid cometary matter, that is rich in volatiles.” A second
paper (Rivilla et al. 2020) detailed the P-bearing molecules of 67P/C-G and found that PO was
the main carrier of P on the comet. Because PO may have been formed even before the Sun
itself, it may be a reservoir of the original environment of our Solar System, and therefore
could teach us much about stellar clusters around massive stars. -JN
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ALMA wide (left) and close-up (right)
views of the moon-forming disc
surrounding PDS 70c. Picture credit:
ALMA (ESO/NAOJ/NRAO)/Benisty et al.

Topic: Exo-moon detection
News article: the New York Times, Cosmos Magazine
Original paper: https://iopscience.iop.org/article/10.3847/2041-8213/ac0f83/pdf
In context: The moons of Jupiter, including rich prospects for life beyond Earth, likely formed
within a circumplanetary disk that surrounded Jupiter after its formation. Astronomers have
discovered a circumplanetary disk around a young giant planet that is still forming known as
PDS 70c. This newly-discovered moon-forming disk of dust (the first yet observed) will help us
to better understand exo-moon systems and the moons of the outer Solar System. -KW
Topic: Eclipsing six star system
News articles: the New York Times, Cosmos Magazine
Original paper: https://iopscience.iop.org/article/10.3847/1538-3881/abddb5/pdf
In context: Multi-star systems are no rarity: in fact, close to half of solar-type stars are in binary
systems, and the binary fraction increases for even higher-mass stars. However, beyond binary,
triple, and quadruple systems, little is known about very highly ordered stellar systems. Is there
a limit to how many stars can be gravitationally bound? Astronomers have discovered a system
with six stars, known as TIC 168789840, that contains three pairs of eclipsing binaries. This
system will help to understand how stars form, and in particular what leads to the formation of
such highly ordered stellar systems. -KW
Topic: 'Oumuamua's Origins
News articles: Forbes, Medium
Original papers: https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020JE006706 and
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2020JE006807
In context: When scientists first glimpsed the first interstellar object, ‘Oumuamua, in our Solar
System in 2017, it generated major questions about what the object was. One of the oddest
things about 'Oumuamua was its excess acceleration as it swerved around the Sun. This year,
two NExSS members put forward a new hypothesis in a pair of papers: that ‘Oumuamua was a
nitrogen-rich piece of an exoplanet that traveled to us. Nitrogen ice's existence on Solar
System bodies, such as Pluto and Triton, is well-established. Nitrogen ice is also consistent with
‘Oumuamua’s observed albedo, the nongravitational acceleration (caused by sublimation of
the nitrogen ice), and the lack of observed CO, CO2, or dust. Desch and Jackson estimate
‘Oumuamua was ejected about 0.4–0.5 Gyr ago from a young (∼10^8 yr) stellar system. There is
no evidence at this time that ‘Oumuamua is related to any kind of alien technology. -JN
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Happy
Holidays

Thank you for reading the NExSS Newsletter this year. We hope 2022
brings many opportunities for us to meet and share the joy of science
safely in person. Have a very happy and healthy holiday season!
From, the SCWG and the NExSS Leads

