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1. For Hottest Planet, a Major Meltdown, Study Shows
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Massivegas giants called "hot Jupiters" & planets that orbit too close to their stars to sustain life 6 are some of the
strangest worlds found beyond our solar system. New observations show that the hottest of them all is stranger
still, prone to planetwide melt downs so severe they tear apart the molecules that make up its atmosphere.

Called KELT9b, the planet is an ultra -hot Jupiter, one of several varieties of exoplanets & planets around other
stars & found in our galaxy. It weighs in at nearly three times the mass of our own Jupiter and orbits a star some
670 light-years away. With a surface temperature of 7,800 degrees Fahrenheit (4,300 degrees Celsius)d hotter
than some stars 0 this planet is the hottest found so far .

Now, a team of astronomers using NASA's Spitzer space telescope has found evidence that the heat is too much
even for molecules to remain intact. Molecules of hydrogen gas are likely ripped apart on the dayside of KELT-9b,
unable to re-form until their disjointed atoms flow around to the planet's nightside.

Though still extremely hot, the nightside's slight cooling is enough to allow hydrogen gas molecules to reform o
that is, until they flow back to the dayside, where they're t orn apart all over again.

"This kind of planet is so extreme in temperature, it is a bit separate from a lot of other exoplanets," said Megan
Mansfield, a graduate student at the University of Chicago and lead author of a new paper revealing these findings.
"There are some other hot Jupiters and ultra-hot Jupiters that are not quite as hot but still warm enough that this

effect should be taking place."
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The findings, published in Astrophysical Journal Letters, showcase the rising sophistication of the technology and
analysis needed to probe these very distant worlds. Science is just beginning to peer into the atmospheres of
exoplanets, examining the molecular meltdowns of the hottest and brightest.

KELT9b will stay firmly categorized among the uninhabitable worlds. Astronomers became aware of its extremely
hostile environment in 2017, when it was first detected using the Kilodegree Extremely Little Telescope (KELT)
system & a combined effort involving observations from two robotic telescopes, one in southern Arizona and one in
South Africa.

In the Astrophysical Journal Letters study, the science team used the Spitzer space telescope to parse temperature
profiles from this infernal giant. Spitzer, which makes observations in infrared light, can measure subtle v ariations in
heat. Repeated over many hours, these observations allow Spitzer to capture changes in the atmosphere as the
planet presents itself in phases while orbiting the star. Different halves of the planet roll into view as it orbits around
its star.

That allowed the team to catch a glimpse of the difference between KELT-9b's dayside and its "night." In this case,
the planet orbits its star so tightly that a "year" & once around the star d takes only 1 1/2 days. That means the
planet is tidally locked, presenting one face to its star for all time (as our Moon presents only one face to Earth). On
the far side of KELT-9b, nighttime lasts forever.

But gases and heat flow from one side to the other. A big question for researchers trying to understand exopla net
atmospheres is how radiation and flow balance each other out.

Computer models are major tools in such investigations, showing how these atmospheres are likely to behave in
different temperatures. The best fit for the data from KELT -9b was a model that included hydrogen molecules being
torn apart and reassembled, a process known as dissociation and recombination.

"If you don't account for hydrogen dissociation, you get really fast winds of [37 miles or] 60 kilometers per second,"
Mansfield said. "That's probably not likely."

KELTF9b turns out not to have huge temperature differences between its day - and nightsides, suggesting heat flow
from one to the other. And the "hot spot" on the dayside, which is supposed to be directly under this planet's star,
was shifted away from its expected position. Scientists don't know why & yet another mystery to be solved on this
strange, hot planet.
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2. New SwRi Models Reveal Inner Complexity of Saturn Moon

Using new geochemical models, SwRIscientists found that COZ in Enceladus’ ocean may be controlled by chemical
reactions at the seafloor. Integrating this finding with previous discoveries of HZ and silica suggests geochemically diverse
environments in the rocky core. This diversity has the potential to create energy sources that could support life. Credit:
NASA/JPLCaltech

A Southwest Research Institute team developed a new geochemical model that reveals that carbon dioxide
(CO2) from within Enceladus, an oceartharboring moon of Saturn, may be controlled by chemical reactions at
its seafloor. Studying the plume of gases and frozen sea spray released through cracks in the moon's icy
surface suggests an interior more complex than previously thought.

"By understanding the composition of the plume, we can learn about what the ocean is like, how it got to be
this way and whether it provides environments where life as we know it could survive," said SwRI's Dr.
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Christopher Glein, lead author of a paper in Geophysical Research Letteroutlining th e research. "We came up
with a new technique for analyzing the plume composition to estimate the concentration of dissolved CO2 in
the ocean. This enabled modeling to probe deeper interior processes."

Analysis of mass spectrometry data from NASA's Cassinspacecraft indicates that the abundance of CO2 is
best explained by geochemical reactions between the moon's rocky core and liquid water from its subsurface
ocean. Integrating this information with previous discoveries of silica and molecular hydrogen (H2) points to a
more complex, geochemically diverse core.

"Based on our findings, Enceladus appears to demonstrate a massive carbon sequestration experiment,” Glein
said. "On Earth, climate scientists are exploring whether a similar process can be utilized to mitigate industrial
emissions of CO2. Using two different data sets, we derived CO2 concentration ranges that are intriguingly
similar to what would be expected from the dissolution and formation of certain mixtures of silicon - and
carbon-bearing minerals at the seafloor.”

Another phenomenon that contributes to this complexity is the likely presence of hydrothermal vents inside
Enceladus. At Earth's ocean floor, hydrothermal vents emit hot, energy-rich, mineral-laden fluids that allow
unique ecosystems teeming with unusual creatures to thrive.

"The dynamic interface of a complex core and seawater could potentially create energy sources that might
support life," said SwRI's Dr. Hunter Waite, principal investigator of Cassini's lon Neutral Mass Spectrometer
(INMS). "While we have not found evidence of the presence of microbial life in the ocean of Enceladus, the
growing evidence for chemical disequilibrium offers a tantalizing hint that habitable conditions could exist
beneath the moon's icy crust.”

The sciertific community continues reaping the benefits of Cassini's close flyby of Enceladus on Oct. 28, 2015,
prior to the end of the mission. INMS detected H2 as the spacecraft flew through the plume, and a different
instrument had earlier detected tiny particle s of silica, two chemicals that are considered to be markers for
hydrothermal processes.

"Distinct sources of observed CO2, silica and H2 imply mineralogically and thermally diverse environments in a
heterogeneous rocky core,” Glein said. "We suggest that the core is composed of a carbonated upper layer
and a serpentinized interior." Carbonates commonly occur as sedimentary rocks such as limestone on Earth,
while serpentine minerals are formed from igneous seafloor rocks that are rich in magnesium and iron.

It is proposed that hydrothermal oxidation of reduced iron deep in the core creates H2, while hydrothermal
activity intersecting quartz -bearing carbonated rocks produces silicarich fluids. Such rocks also have potential
to influence the CO2 chemistry of the ocean via low-temperature reactions involving silicates and carbonates
at the seafloor.

"The implications for possible life enabled by a heterogeneous core structure are intriguing," said Glein. "This
model could explain how planetary differentiation and alteration processes create chemical (energy) gradients
needed by subsurface life."

INMS, built by NASA's Goddard Space Flight Center, was operated by an international team of scientists
headed by Waite. The CassiniHuygens mission was a cooperativeproject of NASA, the European Space
Agency and the Italian Space Agency. NASA's Jet Propulsion Laboratory, Pasadena, California, a division of
Caltech, managed the mission for NASA's Science Mission Directorate in Washington, D.C. The Cassini orbiter
was designed, developed and assembled at JPL.

Source SwWRI/EurekAlert Return to Contents
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3. New Ground-Based Tools for Exoplanet Study
1 A New Tool for 'Weighing' Unseen Planets

The NEID instrument, mounted on the 3.5 -meter WIYN telescope at the Kitt Peak National Observatory. The NASANSF
Exoplanet Observational Research (NNEXPLORE) partnership funds NEID (short for NNEXPLORE Exoplanet
Investigations with Doppler spectroscopy). Credits. NSF's National Opticatinfrared Astronomy Research
Laboratory/KPNO/NSF/AURA

A new instrument funded by NASA and the National Science Foundation called NEID (pronounced "NOGd";
sounds like "fluid") will help scientists measure the masses of planets outside our solar system 8 exoplanets
0 by observing the gravitational pull they exert on their parent stars. That information can help reveal a
planet's composition, one critical aspect in determining its potential habitability.

NEID recently made its first observations on the WIYN 3.5-meter (11.5-foot) telescope at Kitt Peak National
Observatory when it studied 51 Pegasi, which in 1995 was the first Sun-like star found to host an exoplanet.

Located in southern Arizona, the observatory sits on land of the Tohono O'odham Nation, and NEID's
pronunciation evokes a word that roughly translates as "to see" in the Tohono O'odham language. The
instrument finds and studies planets using what is called the radial velocity method, where scientists measure
how the star wobbles slightly due to an orbiting planet's gravitational pull. The more massive the planet, the
stronger its tug and the faster the star moves. (A smaller star is also more susceptible to a planet's
gravitational pull than a larger one.)

Armed with measurements of a planet's diameter and mass, scientists can determine its density as well, which
can typically reveal whether the planet is rocky (like Earth, Venus and Mars) or mostly gaseous (like Jupiter
and Saturn). This is a first step toward finding potentially habitable worlds similar to Earth. When applied to
many planets, the method provides a more comprehensive view of what types are most common in the galaxy
and how other planetary systems form.
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Measuring Wobble

Planets in our own solar system cause our Sun to wobble: Jupiter, with it s immense gravity, causes our home
star to move back and forth at roughly 43 feet per second (13 meters per second), whereas Earth causes a
more sedate movement of only 0.3 feet per second (0.1 meters per second). The speed is proportional to an
orbiting planet's mass as well as to the mass of the star and the distance between those two objects.

Until now, instruments have typically been able to measure speeds as low as about 3 feet per second (1 meter
per second), but NEID belongs to a new generation of in struments capable of achieving about three-times-
finer precision. It has the potential to detect and study rocky planets around stars smaller than the Sun. In
addition, the scientists and engineers working with the instrument want to use it to demonstrate "extreme
precision radial velocity" that could perhaps one day detect planets as small as Earth orbiting around Sun-like
stars in the habitable zone, where liquid water could potentially exist on a planet's surface.

NEID will also confirm the presence and measure masses of planets discovered by NASA's recently launched
TESS(or Transiting Exoplanet Survey Satellite) space telescope, which detects planets via a different method
from NEID: TESS hunts for tiny dips in the light coming from nearby stars, an indication that a planet is
crossing the star's face, or disk. This approach can reveal how big around the planet is (information necessary
for calculating the planet's density) and, based on the wobble, the length of its "year," or one trip around its
star. NEID can also investigate planet candidates found by other telescopes.

Source:NASA
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1 NESSI Emerges as New Tool for Exoplanet Atmospheres

The Hale Telescope is located on Palomar Mountain in San Diego County, CaliforniaDedlicated in 1948, the 200-inch
telescope was the largest effective telescope in the world until 1993. Credit: Caltech/Palomar

The darkness surrounding the Hale Telescope breaks with a sliver of blue sky as the dome begins to open,
screeching with metallic, sci-fi-like sounds atop San Diego County's Palomar Mountain. The historic
observatory smells of the oil pumped in to support the bearings that make this giant telescope float ever so
slightly as it moves to track the stars.

Since February 2018, scientists have been testing an instrument at the Hale Telescope called the New Mexico
Exoplanet SpectroscopicSurvey Instrument, or NESSI. A collaboration between NASA's Jet Propulsion
Laboratory in Pasadena, California, and the New Mexico Institute of Mining and Technology, NESSI was built
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to examine the atmospheres of planets that orbit stars beyond our Sun, or exoplanets, providing new insights
into what these worlds are like.

So far, NESSI has checked out two "hot Jupiters," massive gas giants orbiting close to their stars and too
scorching to sustain life. One, called HD 189773Db, has such extreme temperatures and winds that it may rain
glass sideways there. The other, WASR33b, has a "sunscreen" layer of atmosphere, with molecules that
absorb ultraviolet and visible light.

Recently, NESSI observed theseplanets crossing their host stars, proving the instrument would be able to help
confirm possible planets previously observed by other telescopes. Now it is ready for more detailed studies of
distant cousins of our solar system. And while the instrument is designed to look at planets much larger than
Earth, NESSI's methods could be used to search for Earthsize planets someday as well once future
technologies become available.

"NESSI is a powerful tool to help us meet the family," said Mark Swain, an astrophysicist and the JPL lead for
NESSI. "Twenty-five years ago, to our best knowledge, we thought we were alone. Now we know that d at
least in terms of planetsd we're not, and that this family is extensive and very diverse."

Why NESSI

NESSI views the galaxy ininfrared light, which is invisible to the human eye. It stares at individual stars to
observe the dimming of light as a planet passes in front of its host star & an event called a transit. From the
transit, astronomers can learn how big the planet is relative to its host star. When the planet passes directly
behind the star and re-emerges, it's called an eclipse. NESSI can look for signatures of molecules from the
planet's atmosphere detectable in starlight before and after the eclipse.

Inside NESSI, devices that focus infrared light spread it into a rainbow, or spectrum, filtering it for particular
wavelengths that relate to the atmospheric chemistry of distant planets. "We can pick out the parts of the
spectrum where the molecules are, because that's really what we're looking for in the infrared in these
exoplanetsd molecular signatures of things like carbon dioxide and water and methane to tell us that there's
something interesting going on in that particu lar planet," said Michelle Creech-Eakman, principal investigator
for NESSI at New Mexico Tech.

NESSI is equipped to follow up on discoveries from other observatories such as NASA's Transiting Exoplanet
Survey Satellite (TESS). TESS scans the entire sky irvisible light for planets around bright, nearby stars, but
the planet candidates it discovers must be confirmed through other methods. That is to make sure these
signals TESS detects actually come from planet transits, not other sources.

NESSI can also hep bridge the science between TESS and NASA's James Webb Space Telescope, scheduled to
launch in 2021. The largest, most complex space observatory ever to fly, Webb will study individual planets to
learn about their atmospheres and whether they contain mole cules associated with habitability. But since
Webb's time will be precious, scientists want to point it only at the most interesting and accessible targets. For
example, if NESSI sees no molecular signatures around aplanet that implies clouds are blocking its

atmosphere, making it unlikely to be a good target for Webb.

"This helps us see if a planet is clear or cloudy or hazy," said Rob Zellem, an astrophysicist and the JPL
commissioning lead on NESSI. "And if it's clear, we'll see the molecules. And if then we see the molecules,
they'll say, "Hey, it's a great target to look at with James Webb or Hubble or anything else.™

A Window to the Galaxy

NESSI began as a concept in 2008 when Swain visited CreechEakman's astrobiology class at New Mexico
Tech. Over coffee, Swain told his colleague about exoplanet observations he had done with a ground-based
telescope that didn't turn out well. Creech -Eakman realized a different instrument combined with the right
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telescope could accomplish Swain's goals. On a napkin, the two sketched an idea for what would become
NESSI.

They designed the instrument for the Magdalena Ridge Observatory in Magdalena, New Mexico. But once the
researchers began using it in April 2014, the instrument didn't work as expected.

Swain suggested moving NESSI to Palomar's 206inch Hale Telescope, which is much larger and more
powerfuld and also more accessible for the team. Owned and operated by Caltech, which manages JPL for
NASA, Palomar has designged observing nights for researchers from JPL.

Relocating NESS® a 5-foot-tall (1.5-meter-tall) blue, cylindrical device with wires coming out of it & wasn't just
a matter of placing it on a truck and driving southwest. The electrical and optical systems need ed to be
reworked for its new host and then tested again. NESSI also needed a way to communicate with a different
telescope, so University of Arizona doctoral student Kyle Pearson developed software to operate the
instrument at Palomar. By early 2018, NESS was ready to climb the mountain.

A crane lifted NESSI more than 100 feet (30 meters) to the top of the Hale Telescope on Feb. 1, 2018.
Technicians installed the instrument in a "cage" at the Hale's prime focus, which enables all of the light from
the 530-ton telescope to be funneled into NESSI's detectors.

The team celebrated NESSI's glimpse of its first star on Feb. 2, 2018, but between limited telescope time and
fickle weather, more than a year of testing and troubleshooting would pass (never mind the t ime the decades-
old lift got stuck as Zellem and Swain ascended to the telescope cage).

"We track down the problems and we fix them. That's the name of the game," Creech -Eakman said.

As the team continued making adjustments in 2019, Swain tapped a local high school student to design a
baffled a cylindrical device to help direct more light to NESSI's sensors. This piece was then 3D-printed in
JPL's machine shop.

When NESSI finally detected transiting planets on Sept. 11, 2019, the team didn't pause to pop open
champagne. Researchers are now working out the measurements of HD 189773b's atmosphere. The team has
also compiled a list of exoplanets they want to go after next.

"It's really rewarding, finally, to see all of our hard work is paying off and that we' re getting NESSI to work,"
Zellem said. "It's been a long journey, and it's really gratifying to see this happen, especially in real time."

Credit: Caltech/Palomar

SourceNASA Return to Contents
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The Night Sk y

Tuesday, Jan. 28 DUSI(, Jan 26-28

30 minutes after sunset

A Now the thickening Moo
upper left, as shown above.

Venus
A Right after dark, spot *
Pegasus declining in the west. It's tipped onto one
corner, well to Venus's upper right. Meanwhile the
Big Dipper is creeping up in the north-northeast,
tipped up on its handle.

Wednesday, Jan. 29

A The Gemini twins |lie o
evenings, left of Orion. Their head stars, Castor

and Pollux, are farthest from Orion, one over the
other. Castor is the top one. The Castor figure's

feet are just left of Orion's very dim Club. Far

below that spot shines Procyon.

Thursday, Jan. 30
« Fomalhaut
A Soon after dark, spot

Triangle in the southeast. Sirius is its brightest and
lowest star. Betelgeuse stands above Sirius by
about two fists at arm's length. To the left of their
midpoint is Procyon.

, : : Looking Southwest
And, standing 4° above Procyon is 3rd-magnitude g © 2020 Sky & Telescope

Gomeisa "the Bleary-Eyed" (Beta Canis Minors),

the only other easy naked-eve star of Canis Minor. then ultra-showy Venus. The visibility of points of light in
Friday, Jan. 31 bright twilight is exaggerated here, Mercury especially.

Watch the waxing crescent Moon pass elusive Mercury,

A Orid higmin the southeast right after dark as January turns to February, and he stands highest due south
around 9 p.m. Orion is the brightest of the 88 constellations, but his showy main pattern is surprisingly small
compared to some of his dimmer neighbors. The biggest of these is Eridanus the River to his right, enormous
but hard to trace. Dimmer Fornax the Furnace, to Eridanus's lower right, is almost as big as Orion! Even the
main pattern of Lepus, the Hare cowering under Orion's feet, isn't much smalle r than he is.

Saturday, Feb. 1

A F-puartet Moon (exact at 8:42 p.m. EST). The Moon, half-lit, shines near the head of Cetus. In early
evening look for 2.5-magnitude Alpha Ceti (Menkar), an orange giant, about 8° to the Moon's lower left. That's
a little less than the width of your fist held at arm's length.

Farther to the Moon's right are the two or three brightest stars of Aries. Still farther to the Moon's upper left
are the Pleiades and Aldebaran. Aldebaran is physically similar to Menkar but only athird as far away (65 light -
years versus 220).

Saurce Sky and Telescope Return to Contents
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ISS Sighting Opportunities (from Denver)

Date Visible Max Height Appears Disappears
Tue Jan 28, 6:15 PM 3 min 11° 10° above NNW 10° above NNE
Wed Jan 29, 7:05 PM <1 min 10° 10° above NNW 10° above N
Thu Jan 30, 6:18 PM 2 min 11° 10° above NNW 10° above NNE
Fri Jan 31, 7:07 PM <1 min 12° 11° above NNW 12° above NNW

Sighting information for other cities can be found at N A S ASétallite Sighting Information

NASA-TV Highlights (all times Eastern Time Zone)

January 28, Tuesday

1 9a.m. - Sentinel-6A/Jason-CS renaming ceremony (All Channels)

January 29, Wednesday
1 10 AM.T Solar Orbiter: Sesion Informativa En Espafiol (All Channels)
January 31, Friday

1 9:15a.m. i Coverage of the departure of the Northrop Grumman Cygnus cargo craft from the
International Space Station. Release scheduled at 9:35 a.m. EST(AIl Channels)

Watch NASA TV online by going to the NASA website Return to Contents
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Space Calendar
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Jan 28 - Comet 1P/Halley At Opposition  (33.976 AU)
Jan 28 - Apollo Asteroid 2020 BO2Near-Earth Flyby (0.027 AU)
Jan 28 - Asteroid 2020 BG9Near-Earth Flyby (0.032 AU)

Jan 28-30 - Conference: Space \LBI 2020 - Science and Technology Futures Charlottesville, Virginia

Jan 28-31 - 5th IAA Conference on University Satellite Missions and CubeSat WorkshopRome, Italy
Jan 29 - Starlink 4 (60)  Falcon 9 Launch
Jan 29 - Apollo Asteroid 2020 BJ1Near-Earth Flyby (0.040 AU)

Jan 29 - 14 llan Ramon International Space Conference, Tel Aviv, Israel

Jan 29 - Colloquium: Searching for Potentially Earth-Impacting Asteroids and Comets, Greenbelt,
Maryland

Jan 29-30 - 23rd Annual Commercial Space Transportation Conference Washington DC

Jan 29-31 - 5th IAA Conference on University Satellite Missions and CubeSat WorkshopRome, Italy

Jan 29-31 - 2020 Particle Physics Meeting Palaiseau, France
Jan 30 - Spitzer Space Telescope, End of Mission

Jan 30 - NASA Day of Remembrance

Jan 30 - NROL-151 Electron Launch

Jan 30 - Apollo Asteroid 2018 AL12Near-Earth Flyby (0.047 AU)

Jan 30 - Lecture: Insights on Saturn from the Cassini Space Probe Palo Alto, California

Jan 30 - Colloquia: Detecting and Characterizing Nearby Habitable Worlds Ithaca, New York

Jan 30 - Lecture: Adventures in Developing Space Technology Chelmsford, United Kingdom

Jan 30 - Lecture: Gravity - Jet Powered Suits York, United Kingdom
Jan 30 - Webinar: DARPA'sOcean of Things Program

Jan 30 -Feb 05 - 43rd Annual AAS Guidance, Navigation and Control Conference ,
Breckenridge, Colorado

Jan 31 - Aten Asteroid 2020 BZ4 Near-Earth Flyby (0.015 AU)
Jan 31 - Apollo Asteroid 2020 BR8Near-Earth Flyby (0.025 AU)
Jan 31-Feb 01 - European Astrofest 2020, London, United Kingdom

Jan 31-Feb 02 - Queen's Space Conference (QSC 2020): Tour the UniversgKingston, Canada

Jan 31-Feb 02 - International Space University (ISU) Adelaide Conference Adelaide, Australia Feb 01 -
Comet 258P/PANSTARREIosest Approach To Earth(2.546 AU)

Feb 01 - Apollo Asteroid 2017 AE5 Near-Earth Flyby (0.035 AU)

Feb 01 - Educators Workshop: Rocketry and Flight Pasadena, California

Source:JPL Space Calendar Return to Contents
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Food for Thought

Work Advances on Space Sustainability Rating

As the amount of orbital debris grows, the World Economic Forum is spearheading an effort to develop a space
sustainability rating system it hopes will encourage good practices by satellite operators. Credit.: ESA

The World Economic Forum (WEF) announced inMay 2019 it selected a group that included the European

Space Agency, Massachusetts Institute of Technology, University of Texas at Austin and Bryce Space and
Technologyt o devel op a fASpace Su shatwill stcadsatdllites basedRom how well theys y s t
ensure the long-term sustainability of space.

This consortium expects to have an initial version of its rating system ready by late this year or early next
year. Backers envision the Space Sustainability Rating to be similar to the Leadership in Energy and
Environmental Design (LEED) systems that rates the energy efficiency of buildings. However, those involved
with the project said they still have to figure out what will go into the rating system or even what sort of
scoring system d a numeric score, stars or colors 8 will be used.

The rating system will make use of publicly available data, avoiding issues such as access to proprietary or
export-controlled information, provided by satellite operators and manufacturers through a questionnaire.

AwWhat wedére hoping to do is put together an unbiased
put a ratingo on a satellite, she said.

Therating i s intended to be fia positive incentive so that
responsi ble behavior, not through | aw or economics, I

Wood, a professor at the MIT Media Lab, during a Jan. 15 presentation about the project at the Second
International Academy of Astronautics Conference on Space Situational Awareness here.

Since the announcement of the rating system, Wood and the other members of the team have been working

on both the parameters that will go into the rating and how they will be weighted. Those potential parameters,

she said, include a mix of quantitative and qualitatdi
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economic viability of the satellite operator, a co ncern if the satellite might outlive the company that launched
it.

The team is now narrowing down the parameters it plans to include. The rating, she said, will likely include the
satellitebs physical par amet er s apotential tobisiofisamdmlispesmg of o f ¢
the satellite at the end of its 1|ife, as wel | as how
international standards and processes.

Wood said European members of the team have been working on ways to model the space environment and
cal cul ate a fAmission indexo for a satellite that esti
debris environment in that orbit and its effects. That will likely be one of the factors in the fina | rating.

The ultimate rating, she said, will be a single number between zero and one. One challenge facing the team is
how to weight the various factors, with sensitivity analyses planned to understand how changes in each factor
affect the overall score. She later said she expected to have an initial version of the rating ready by late this
year or early 2021, depending on the progress the team makes in the coming months and the input it gets
from various public events and other meetings about the rating.

Once the rating is completed, an independent organization of some kind would be responsible for maintaining

it, including calculating ratings for individual sate
the rating for several reasons,0 Wood said, from helping satellite ope
their ratings to having a transparent rating process. The current team working on developing the rating will

help maintain it initially, she said, then either transfer it to an existing organization or create a new one to

administer it.

One issue that came up when the WEF announced the Space Sustainability Rating was what incentives
operators would have to seek to improve their ratings or obtain one in the first place. At a pane | discussion
about the rating system at the Satellite 2019 conference last year, one insurer was doubtful that it could
provide discounts to participants in the rating system, at least initially.

Wood said any such incentives will be handled by organizations or government agencies, not the group
developing the rating system. fAWe want to offer a st.:
government that wanted to apply that in their own r e

ESAGs Cl-2wltb8 pha c
first space mission to remove an
item of debris from orbit,
planned for launch in 2025. The
mission is being procured as a
service contract with a startup -
led commercial consortium, to
help establish a new market for
In-orbit servicing, as well as
debris removal. Credit: ESA

Source:SpaceNews.com Return to Contents
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Space Image of the Week

Hills, Ridges, and Tracks on Mars
Image Credit: NASA, JPL-Caltech, MSSS; Processing & Copyright: Thomas Appere

Explanation: Sometimes, even rovers on Mars stop to admire the scenery. Just late last November the
Curiosity rover on Mars paused to photograph its impressive surroundings. One thing to admire, straight
ahead, was Central Butte, an unusual flat hill studied by Curiosity just a few days before this image was taken.
To its right was distant Mount Sharp, the five -kilometer central peak of entire Gale crater, the interior of which
Curiosity is exploring. Mount Sharp, covered in sulfates, appears quite bright in this colorized, red-filtered
image. To the far left, shrouded in a very dark shadow, was the south slope of Vera Rubin ridge, an elevation
explored previously by Curiosity. Between the ridge and butte were tracks left by Curiosity's wheels as they
rolled forward, out of the scene. In the image foreground is, of course, humanity's current eyes on Mars: the
complex robotic rover Curiosity itself. Later this year, if all goes well, NASA will have another rover -- and more
eyes -- on Mars.

Source NASA APOD Return to Contents
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