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1.  Dawn Mission Extended at Ceres 

 
This artist concept shows NASA's Dawn spacecraft above dwarf planet Ceres, as seen in images from the mission. Credits: 

NASA/JPL-Caltech/UCLA/MPS/DLR/IDA 

NASA has authorized a second extension of the Dawn mission at Ceres, the largest object in the asteroid belt 

between Mars and Jupiter. During this extension, the spacecraft will descend to lower altitudes than ever 

before at the dwarf planet, which it has been orbiting since March 2015. The spacecraft will continue at Ceres 

for the remainder of its science investigation and will remain in a stable orbit indefinitely after its hydrazine 

fuel runs out. 

The Dawn flight team is studying ways to maneuver Dawn into a new elliptical orbit, which may take the 

spacecraft to less than 120 miles (200 kilometers) from the surface of Ceres at closest approach. Previously, 

Dawn's lowest altitude was 240 miles (385 kilometers). 

A priority of the second Ceres mission extension is collecting data with Dawn's gamma ray and neutron 

spectrometer, which measures the number and energy of gamma rays and neutrons. This information is 

important for understanding the composition of Ceres' uppermost layer and how much ice it contains. 

The spacecraft also will take visible-light images of Ceres' surface geology with its camera, as well as 

measurements of Ceres’ mineralogy with its visible and infrared mapping spectrometer. 

The extended mission at Ceres additionally allows Dawn to be in orbit while the dwarf planet goes through 

perihelion, its closest approach to the Sun, which will occur in April 2018. At closer proximity to the Sun, more 

ice on Ceres' surface may turn to water vapor, which may in turn contribute to the weak transient atmosphere 

detected by the European Space Agency's Herschel Space Observatory before Dawn's arrival. Building on 

Dawn’s findings, the team has hypothesized that water vapor may be produced in part from energetic particles 

from the Sun interacting with ice in Ceres’ shallow surface.  Scientists will combine data from ground-based 

observatories with Dawn's observations to further study these phenomena as Ceres approaches perihelion. 

The Dawn team is currently refining its plans for this next and final chapter of the mission. Because of its 

commitment to protect Ceres from Earthly contamination, Dawn will not land or crash into Ceres. Instead, it 

https://www.nasa.gov/sites/default/files/thumbnails/image/pia19598b-1041.jpg
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will carry out as much science as it can in its final planned orbit, where it will stay even after it can no longer 

communicate with Earth. Mission planners estimate the spacecraft can continue operating until the second half 

of 2018. 

Dawn is the only mission ever to orbit two extraterrestrial targets. It orbited giant asteroid Vesta for 14 

months from 2011 to 2012, then continued on to Ceres, where it has been in orbit since March 2015. 

Source:  NASA 

        

SwRi Scientists Dig Into the Origin of Organics on Ceres 

 

Since NASA’s Dawn spacecraft detected localized organic-rich material on Ceres, Southwest Research Institute 

(SwRI) has been digging into the data to explore different scenarios for its origin. After considering the viability of 

comet or asteroid delivery, the preponderance of evidence suggests the organics are most likely native to Ceres.  

“The discovery of a locally high concentration of organics close to the Ernutet crater poses an interesting 

conundrum,” said Dr. Simone Marchi, a principal scientist at SwRI. He is discussing his team findings today at a 

press conference at the American Astronomical Society’s 49th Division for Planetary Sciences Meeting in Provo. 

“Was the organic material delivered to Ceres after its formation? Or was it synthesized and/or concentrated in a 

specific location on Ceres via internal processes? Both scenarios have shortfalls, so we may be missing a critical 

piece of the puzzle.” 

Ceres is believed to have originated about 4.5 billion years ago at the dawn of our solar system. Studying its 
organics can help explain the origin, evolution, and distribution of organic species across the solar system. The very 
location of Ceres at the boundary between the inner and outer solar system and its intriguing composition 
characterized by clays, sodium- and ammonium-carbonates, suggest a very complex chemical evolution. The role of 
organics in this evolution is not fully understood, but has important astrobiological implications. “Earlier research 
that focused on the geology of the organic-rich region on Ceres were inconclusive about their origin,” Marchi said. 
“Recently, we more fully investigated the viability of organics arriving via an asteroid or comet impact.” 
 
Scientists explored a range of impact parameters, such as impactor sizes and velocities, using iSALE shock physics 

code simulations. These models indicated that comet-like projectiles with relatively high impact velocities would lose 

almost all of their organics due to shock compression. Impacting asteroids, with lower incident velocities, can retain 

between 20 and 30 percent of their pre-impact organic material during delivery, especially for small impactors at 

oblique impact angles. However, the localized spatial distribution of organics on Ceres seems difficult to reconcile 

with delivery from small main belt asteroids. 

“These findings indicate that the organics are likely to be native to Ceres,” Marchi said 

Source: Southwest Research Institute      Return to Contents 

SwRI scientists are studying the geology 
associated with the organic-rich areas on 

Ceres. Dawn spacecraft data show a 
region around the Ernutet crater where 

organic concentrations have been 
discovered (background image). The color 
coding shows the surface concentration of 
organics, as inferred from the visible and 

near infrared spectrometer. The inset 
shows a higher resolution enhanced color 
image of the Ernutet crater acquired by 
Dawn’s framing camera. Regions in red 

indicate higher concentration of organics. 
Image courtesy of NASA/JPL-

Caltech/UCLA/ASI/INAF/MPS/DLR/IDA 
 

https://www.nasa.gov/feature/jpl/dawn-mission-extended-at-ceres
http://www.swri.org/press-release/swri-scientists-dig-origin-organics-ceres
http://www.swri.org/sites/default/files/media-resources/organics-ceres-D022712.jpg
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2. Fresh Findings from Cassini 

 

NASA's Cassini spacecraft ended its journey on Sept. 15 with an intentional plunge into the atmosphere of 
Saturn, but analysis continues on the mountain of data the spacecraft sent during its long life. Some of the 
Cassini team's freshest insights were presented during a news conference today at the American Astronomical 
Society Division for Planetary Science meeting in Provo, Utah. 
 
Views from Cassini's Grand Finale show the beauty of the rings and demonstrate processes 
similar to those that form planets. 
During Cassini's final months, the spacecraft's cameras captured views from within the gap between the planet 
and the rings, and the mission is releasing two new image mosaics showing the rings from that unique 
perspective. One view, from May 28, 2017, shows the rings emerging from behind the planet's hazy limb, 
while the planet itself is adorned with ring shadows. The other mosaic shows a panoramic view outward across 
the ringscape. 
 
Researchers shared a new movie of Saturn's auroras in ultraviolet light that represents the final such view 
from the spacecraft's Ultraviolet Imaging Spectrometer. 
 
In addition, Cassini participating scientist and imaging team associate Matt Tiscareno of SETI Institute, 
Mountain View, California, provided new details about the whimsically named ring features called propellers, 
which are wakes in the rings created by small, unseen moonlets. The propellers are analogous to baby planets 
forming in disks around young stars, as they obey similar physical processes. 
 
Tiscareno said that, in its last images of the rings (taken the day before the spacecraft's plunge into Saturn), 
Cassini successfully imaged all six of the propellers whose orbits were being tracked over the last several years 
of the mission. These objects are named for famous aviators: Blériot, Earhart, Santos-Dumont, Sikorsky, Post 
and Quimby. During its Ring-Grazing Orbits -- the four months of close orbits that preceded the mission's 
Grand Finale -- Cassini obtained images showing swarms of smaller propellers, astounding Tiscareno and 
colleagues.  
 
Cassini's electronic "nose" hit the jackpot, finding many surprises as it sniffed the gases in the 
previously unexplored space between the planet and the rings. 

On Sept. 14, 2017, one day before making its final 
plunge into Saturn's atmosphere, NASA's Cassini 

spacecraft used its Ultraviolet Imaging 
Spectrograph, or UVIS, instrument to capture this 
final view of ultraviolet auroral emissions in the 

planet's north polar region. 
The view is centered on the north pole of Saturn, 

with lines of latitude visible for 80, 70 and 60 
degrees. Lines of longitude are spaced 40 degrees 
apart. The planet's day side is at bottom, while the 

night side is at top. 
Auroral emissions are generated by charged 
particles traveling along the invisible lines of 

Saturn's magnetic field. These particles precipitate 
into the atmosphere, releasing light when they 

strike gas molecules there. 
Several individual auroral structures are visible 

here, despite that this UVIS view was acquired at a 
fairly large distance from the planet (about 

424,000 miles or 683,000 kilometers). 
Credits: NASA/JPL/Univ. Colorado/Univ. Liege-LPAP 
 

https://www.jpl.nasa.gov/spaceimages/images/largesize/PIA21899_hires.jpg
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The spacecraft's Ion and Neutral Mass Spectrometer (INMS) returned a host of first-ever direct measurements 
of the components in Saturn’s upper atmosphere, which stretches almost to the rings. From these 
observations, the team sees evidence that molecules from the rings are raining down onto the atmosphere. 
 
This influx of material from the rings was expected, but INMS data show hints of ingredients more complex 
than just water, which makes up the bulk of the rings' composition. In particular, the instrument detected 
methane, a volatile molecule that scientists would not expect to be abundant in the rings or found so high in 
Saturn’s atmosphere. Cassini participating scientist and INMS team associate Mark Perry from the Johns 
Hopkins University Applied Physics Laboratory, Laurel, Maryland, says the team is busy analyzing data from 
the final, lowest-altitude passes, which show even more complexity and variability. The INMS observations 
complement those by Cassini's Cosmic Dust Analyzer instrument, which sampled solid particles in the gap 
during the Grand Finale. 
 
Researchers continue trying to wrangle insights about the length of the planet's day from 
measurements of Saturn's magnetic field. 
Michele Dougherty, leader of Cassini's Magnetometer team from Imperial College London, provided an update 
on the team's progress in trying to determine whether Saturn's magnetic field has a detectable tilt. One aim of 
their work is to determine the precise length of time for the planet's internal rotation, which would help 
researchers nail down the true length of the planet's day. Dougherty says the sensitivity of Cassini's magnetic 
field measurements nearly quadrupled over the course of the spacecraft's 22 Grand Finale orbits -- meaning 
that, if the tilt of Saturn's field is greater than 0.016 degrees, researchers should be able to detect it. An 
extremely small tilt is challenging to explain with scientists' current understanding of how planetary magnetic 
fields are generated, thus suggesting more sophisticated dynamics inside Saturn. 
 
New theoretical research explains the forces that keep Saturn's rings from spreading out and 
dispersing. It turns out to be a group effort. 
Key among the questions scientists hope to answer using data from Cassini are the age and origins of the 
rings. Theoretical modeling has shown that, without forces to confine them, the rings would spread out over 
hundreds of millions of years -- much younger than Saturn itself. This spreading happens because faster-
moving particles that orbit closer to Saturn occasionally collide with slower particles on slightly farther-out 
orbits. When this happens, some momentum from the faster particles is transferred to the slower particles, 
speeding the latter up in their orbit and causing them to move farther outward. The inverse happens to the 
faster, inner particles. 
 
Previous research had shown that gravitational tugs from the moon Mimas are solely responsible for halting 
the outward spread of Saturn's B ring -- that ring's outer edge is defined by the dark region known as the 
Cassini Division. Ring scientists had thought the small moon Janus was responsible for confining the outer 
edge of the A ring. But a new modeling study led by Radwan Tajeddine of Cornell University, Ithaca, New 
York, shows that the A ring's outward creep is kept in check by a confederation of moons, including Pan, Atlas, 
Prometheus, Pandora, Janus, Epimetheus and Mimas. 
 
The insight was made possible by Cassini, which provided scientists with high-resolution views of intricate 
waves in the rings, along with precise determinations of the masses of Saturn's moons. Analysis of these data 
led Tajeddine and colleagues to an understanding that a cumulative effect of waves from all these moons 
damps the outward transfer of momentum in the A ring and confines its edge. 
Tajeddine will present these results in a poster at the DPS meeting, and they will be published Wednesday in 
the Astrophysical Journal. 
 
"There are whole careers to be forged in the analysis of data from Cassini," said Linda Spilker, the mission's 
project scientist at NASA's Jet Propulsion Laboratory, Pasadena, California. "In a sense, the work has only just 
begun." 
 

Source: NASA                             Return to Contents 

https://www.nasa.gov/feature/jpl/fresh-findings-from-cassini
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3. Good News Everyone! There are Fewer Deadly Undiscovered 

Asteroids than We Thought 

 
 

An artist's impression of a Near-Earth Asteroid (NEA) breaking up. Credit: NASA/JPL-Caltech 

Beyond Earth’s orbit, there are innumerable comets and asteroids that are collectively known as Near-Earth 

Objects. On occasion, some of these objects will cross Earth’s orbit; and every so often, one will pass too close 

to Earth and impact on its surface. While most of these objects have been too small to cause serious damage, 

some have been large enough to trigger Extinction Level Events (ELEs). 

For this reason, NASA and other space agencies have spent decades cataloging and monitoring the larger 

NEAs in order to determine if they might collide with Earth at some point in the future. The only question has 

been, how many remain to be found? According to a recent analysis performed by Alan W. Harris of MoreData! 

– a California-based research company – only a handful of NEAs haven’t been catalogued yet. 

These findings were the subject of a presentation made this week at the 49th annual meeting of the American 

Astronomical Society’s Division for Planetary Sciences in Provo, Utah. As Harris indicated during the 

presentation, titled “The Population of Near-Earth Asteroids Revisited”, previous estimates of the remaining 

NEAs have been plagued by a consequential round-off error that have skewed the results. 

The source of this error has to do with how organizations that monitor NEOs determine “size-frequency 

distribution”. Basically, estimates are given in terms of number versus brightness, since most discovery 

surveys were conducted in the visible spectrum. This is not a reliable way of determining size though, since 

asteroids don’t all have the same albedo (aka. reflectivity). 

As such, NEA brightness is expressed in units of absolute magnitude (H), where lower numbers indicate 

brighter objects. The IAU Minor Planet Center – which is responsible for maintaining information on asteroid 

and other small-body measurements – rounds off the reported values of H to the nearest 0.1 magnitude. As 

Harris explained during the course of his presentation: 

https://spaceguardcentre.com/number-of-undiscovered-near-earth-asteroids-revised-downward/


                                                                                          7 of 13                                                                            

“So, for example, a bin from H of 17.5 to 18.0 is really from 17.55 to 18.05, or 17.45 to 17.95, depending on 

which side of the bin you take “less than or equal to” rather than ‘less than’.” 

While this has not caused much in the way of problems in the past, it has become significant as far as 

assessments of how many larger objects remain to be found are concerned. Harris first became aware of the 

potential for problems this past year after Dr. Pasqual Tricario – a Senior Scientist at the Planetary Science 

Institute – conducted a study that produced estimates different from those obtained by Harris and Italian 

astronomer Germano D’Abramo two years before. 

The 2015 study conducted by Harris and D’Abramo – which appeared in Icarus under the title “The population 

of near-Earth asteroids” – yielded an estimate of 990 NEAs that were larger than 1 km in diameter. However, 

Tricario’s study (“The near-Earth asteroid population from two decades of observations“, also published in 

Icarus), which was based on the opposite “less than or equal to” assumption, produced estimates that were 

10% lower. 

As Harris explained, this prompted D’Adramo and him to consider a different approach. “We corrected the 

problem for the current analysis by choosing bin boundaries at .05 magnitudes, e.g. 17.25 to 17.75, so the 0.1 

round-off thresholds naturally put objects in the right bin,” he said. “When Tricarico and I each made these 

corrections, our population estimates fell into almost perfect agreement.” 

After applying the correction, Harris and D’Abramo’s overall estimate of undiscovered NEAs dropped from 990 

to 921 ± 20. Beyond allowing for consistency between different studies, these corrected estimates also 

reduced the total number of undiscovered objects that remain undiscovered. According to the latest tallies 

from NASA’s Jet Propulsion Laboratory, 884 NEAs that are about 1 km in diameter have been discovered so 

far. 

Based on the previous population estimate of 990 objects, this implied that the current surveys are 89% 

complete and 106 were yet to be found. When the corrections were applied to these numbers, JPL’s surveys 

now appears to be 96% complete, and only 37 objects remain to be found (almost three times less). Naturally, 

these new estimates depends on their own sets of assumptions, and different results can be obtained based 

on different criteria. 

Still, a reduced estimate of undiscovered asteroids is definitely encouraging news. Especially when one 

considers how hazardous large asteroids are to the safety and well-being of life here on Earth. As of October 

3rd, 2017, NASA’s Center for Near-Earth Object Studies (CNEOS) announced that there are a total of 157 

potentially hazardous asteroids out there. Knowing that only a few more need to be found is bound to help 

some of us sleep at night! 

Future studies are also expected to benefit from the deployment of next-generation missions. Thanks to the 

efforts of NASA’s Near-Earth-Object WISE (NEOWISE) mission, which looks for NEOs in the infrared band 

(rather than visible light), that number of known NEOs has increased substantially. With the deployment of the 

James Webb Space Telescope, those numbers are expected to reach even higher. 

Between improvements in technology and methodology, a day may yet come when all Near-Earth Objects – be 

they big or small, potentially hazardous or harmless – are accounted for. Combined with asteroid defenses, 

like directed-energy beams or robots spacecraft capable of attaching themselves to asteroids and redirecting 

them, Extinction Level Events might very well become a thing of the past. 

 

Source: Universe Today      Return to Contents 

 

https://www.universetoday.com/137583/good-news-everyone-less-deadly-undiscovered-asteroids-thought/
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The Night Sky  

 

 

  

 

 

 

 

 

 

 

 

 

Source: Sky and Telescope      Return to Contents 

 

Tuesday, October 24 

¶ Now, at dusk, Saturn appears about 6° to the lower 

right of the thickening Moon. 

Wednesday, October 25 

¶ The Ghost of Summer Suns. Halloween is 

approaching, and this means that Arcturus, the star 

sparkling low in the west-northwest in twilight, is 

taking on its role as "the Ghost of Summer Suns." 

What does this mean? For several days centered on 

October 25th every year, Arcturus occupies a special 

place above your local landscape. It closely marks 

the spot where the Sun stood at the same time, by 

the clock, during hot June and July — in broad 

daylight, of course. So, as Halloween approaches 

every year, you can see Arcturus as the chilly ghost 

of the departed summer Sun. 

Thursday, October 26 

¶ Draw a line from Altair, the brightest star very high 

above the Moon in the southwest after dark, to the 

right to brighter Vega, very high in the west. 

Continue the line half as far onward, and you hit the 

Lozenge: the pointy-nosed head of Draco, the 

Dragon. Its brightest star is orange Eltanin, the tip of 

the Dragon's nose, which points toward Vega. 

Friday, October 27 

¶ First-quarter Moon (exactly first-quarter at 6:22 p.m. 

Eastern Daylight Time). At nightfall, you'll find Altair 

shining about 30° (three fists at arm's length) to the 

Moon's upper right. 

¶ Much closer to the Moon's upper right, by only about 

6°, are 3rd-magnitude Alpha and Beta Capricorni. 

Alpha is the upper one. Can you resolve Alpha into a 

tiny twin pair with your unaided eyes? Binoculars 

make it easy — and should also resolve Beta, 

another wide double, although its components are 

somewhat closer and very unequal. 

 

This week, the big W of Cassiopeia 
stands almost on end high in the 

northeast. Below it, binoculars will 
show the Double Cluster of Perseus. 

Waxing toward full, the Moon passes over Antares and Saturn later in the week. 
 

http://www.skyandtelescope.com/observing/this-weeks-sky-at-a-glance-october-20-28/
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ISS Sighting Opportunities (from Denver) 

 

Date Visible Max Height Appears Disappears 

Thu Oct 26, 6:55 AM < 1 min 12° 10° above SSE 12° above SSE 

Sat Oct 28, 6:45 AM 3 min 31° 12° above SSW 31° above SE 

 
Sighting information for other cities can be found at NASA’s Satellite Sighting Information 

 
 
 
 
 
 
NASA-TV Highlights   (all times Eastern Time Zone) 

 
 

Wednesday, October 25 

¶ 11 a.m. - ISS Expedition 53 In-Flight Event for America House and the U.S. Embassy in Kiev, Ukraine 

with ISS Commander Randy Bresnik of NASA (all channels) 

Thursday, October 26 

¶ 9 a.m. - ISS Expedition 53 In-Flight Event for ESA with Pope Francis from the Vatican and Flight 

Engineer Paolo Nespoli of the European Space Agency and Other Members of the Expedition 53 Crew 

(all channels) 

 

 

 

 

Watch NASA TV online by going to the NASA website.    Return to Contents 

 
 
 
 
 
 
 

http://spaceflight.nasa.gov/realdata/sightings/cities/skywatch.cgi?country=United+States
http://www.nasa.gov/multimedia/nasatv/schedule.html
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Space Calendar 
 
¶ Oct 24 - Apollo Asteroid 2017 UU2 Near-Earth Flyby (0.005 AU) 

¶ Oct 24-25 - Frank N. Bash Symposium 2017: New Horizons in Astronomy, Austin, Texas  

¶ Oct 24-25 - 31st Annual European Space Thermal Analysis Workshop, Noordwijk, the Netherlands  

¶ Oct 24-25 - Meeting: Committee on Astronomy and Astrophysics, Irvine, California  

¶ Oct 24-25 - Meeting: Committee on Solar and Space Physics, Irvine, California  

¶ Oct 24-26 - Wernher von Braun Memorial Symposium, Huntsville, Alabama  

¶ Oct 24-26 - Space Tech Expo Europe 2017, Bremen, Germany  

¶ Oct 24-26 - 15th Reinventing Space Conference, Glasgow, Scotland  

¶ Oct 25 - Comet 73P-Z/Schwassmann-Wachmann At Opposition (1.578 AU)  

¶ Oct 25 - Comet 73P-AO/Schwassmann-Wachmann At Opposition (1.580 AU)  

¶ Oct 25 - Comet 73P-AT/Schwassmann-Wachmann Closest Approach To Earth (2.437 AU)  

¶ Oct 25 - Apollo Asteroid 2017 TL4 Near-Earth Flyby (0.038 AU)  

¶ Oct 25 - Apollo Asteroid 2017 UH Near-Earth Flyby (0.039 AU)  

¶ Oct 25 - Aten Asteroid 2013 UR5 Near-Earth Flyby (0.085 AU)  

¶ Oct 25 - Apollo Asteroid 2017 FT102 Near-Earth Flyby (0.100 AU)  

¶ Oct 25 - Asteroid 9766 Bradbury Closest Approach To Earth (1.414 AU)  

¶ Oct 25 - Asteroid 4547 Massachusetts Closest Approach To Earth (1.465 AU)  

¶ Oct 25 - Asteroid 4772 Frankdrake Closest Approach To Earth (1.952 AU)  

¶ Oct 25 - Asteroid 2039 Payne-Gaposchkin Closest Approach To Earth (2.268 AU)  

¶ Oct 25 - Kuiper Belt Object 55636 (2002 TX300) At Opposition (41.568 AU)  

¶ Oct 25 - Event: After Cassini: What's Next for the Outer Planets?, Washington DC  

¶ Oct 25 - Lecture: Pale Rainbow Dots - The Search for Other Earths, Washington DC  

¶ Oct 25-26 - 14th Group on Earth Observations (GEO) Plenary Meeting, Washington DC  

¶ Oct 25-28 - 33rd Annual Meeting American Society for Gravitational and Space Research, Seattle, Washington  

¶ Oct 25-31 - International Training Course on Space-based Technologies for Integration of Multisource Earth 
Observation Data for Disaster Damage Assessment, Beijing, China  

¶ Oct 26 - Comet 73P-R/Schwassmann-Wachmann At Opposition (1.614 AU)  

¶ Oct 26 - Comet 340P/Boattini At Opposition (2.507 AU)  

¶ Oct 26 - Comet 159P/LONEOS Closest Approach To Earth (2.840 AU)  

¶ Oct 26 - Apollo Asteroid 2017 SC14 Near-Earth Flyby (0.079 AU)  

¶ Oct 26 - Apollo Asteroid 2017 QV34 Near-Earth Flyby (0.083 AU)  

¶ Oct 26 - Asteroid 4416 Ramses Closest Approach To Earth (0.812 AU)  

¶ Oct 26 - Asteroid 5725 Nordlingen Closest Approach To Earth (1.737 AU)  

¶ Oct 26 - Asteroid 7100 Martin Luther Closest Approach To Earth (1.806 AU)  

¶ Oct 26 - Amor Asteroid 1943 Anteros Closest Approach To Earth (2.038 AU)  

¶ Oct 26 - Asteroid 8721 AMOS Closest Approach To Earth (2.826 AU)  

¶ Oct 26-30 - World Conference of Science Journalists 2017, San Francisco, California  

¶ Oct 27 - Comet 355P/LINEAR-NEAT Closest Approach To Earth (0.732 AU)  

Source:  JPL Space Calendar      Return to Contents 

http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2017+UU2
http://www.as.utexas.edu/new_horizons/bash17/
http://esaconferencebureau.com/2017-events/17m47
http://www8.nationalacademies.org/cp/meetingview.aspx?MeetingID=9482
http://www8.nationalacademies.org/cp/meetingview.aspx?MeetingID=9534
http://astronautical.org/events/vonbraun/
http://www.spacetechexpo.eu/
http://rispace.org/
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=73P-Z
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=73P-AO
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=73P-AT
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2017+TL4
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2017+UH
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2013+UR5
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2017+FT102
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=9766
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=4547
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=4772
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2039
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=55636;view=Far
http://www.planetary.org/get-involved/events/2017/1026-after-cassini-whats-next-for-outer-planets.html
https://carnegiescience.edu/events/lectures/pale-rainbow-dots-search-other-earths
http://earthobservations.org/article.php?id=202
https://asgsr.org/index.php/meetings/2017-meeting
http://www.unoosa.org/oosa/events/data/2017/spider_training_course_damage_assessment.html
http://www.unoosa.org/oosa/events/data/2017/spider_training_course_damage_assessment.html
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;ID=c00073_r
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=340P
http://cgi.minorplanetcenter.net/cgi-bin/returnprepeph.cgi?d=c&o=PK08T010
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=159P
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2017+SC14
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2017+QV34
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=4416
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=5725
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=7100
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=1943
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=8721
http://wcsj2017.org/
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=355P
http://www2.jpl.nasa.gov/calendar/#1710
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Food for Thought   

New NASA Study Improves Search for Habitable Worlds 

 

NASA scientists found faint signatures of water in the atmospheres of five distant planets orbiting three different stars. All 

five planets appear to be hazy. This illustration shows a star's light illuminating the atmosphere of a planet.  Credits: 

NASA's Goddard Space Flight Center 

New NASA research is helping to refine our understanding of candidate planets beyond our solar system that 

might support life. 

“Using a model that more realistically simulates atmospheric conditions, we discovered a new process that 

controls the habitability of exoplanets and will guide us in identifying candidates for further study,” said Yuka 

Fujii of NASA’s Goddard Institute for Space Studies (GISS), New York, New York and the Earth-Life Science 

Institute at the Tokyo Institute of Technology, Japan, lead author of a paper on the research published in the 

Astrophysical Journal Oct. 17. 

Previous models simulated atmospheric conditions along one dimension, the vertical. Like some other recent 

habitability studies, the new research used a model that calculates conditions in all three dimensions, allowing 

the team to simulate the circulation of the atmosphere and the special features of that circulation, which one-

dimensional models cannot do. The new work will help astronomers allocate scarce observing time to the most 

promising candidates for habitability. 

Liquid water is necessary for life as we know it, so the surface of an alien world (e.g. an exoplanet) is 

considered potentially habitable if its temperature allows liquid water to be present for sufficient time (billions 

of years) to allow life to thrive. If the exoplanet is too far from its parent star, it will be too cold, and its 

oceans will freeze. If the exoplanet is too close, light from the star will be too intense, and its oceans will 

eventually evaporate and be lost to space. This happens when water vapor rises to a layer in the upper 

atmosphere called the stratosphere and gets broken into its elemental components (hydrogen and oxygen) by 

http://iopscience.iop.org/article/10.3847/1538-4357/aa8955/meta
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ultraviolet light from the star. The extremely light hydrogen atoms can then escape to space. Planets in the 

process of losing their oceans this way are said to have entered a “moist greenhouse” state because of their 

humid stratospheres. 

In order for water vapor to rise to the stratosphere, previous models predicted that long-term surface 

temperatures had to be greater than anything experienced on Earth – over 150 degrees Fahrenheit (66 

degrees Celsius). These temperatures would power intense convective storms; however, it turns out that these 

storms aren’t the reason water reaches the stratosphere for slowly rotating planets entering a moist 

greenhouse state. 

“We found an important role for the type of radiation a star emits and the effect it has on the atmospheric 

circulation of an exoplanet in making the moist greenhouse state,” said Fujii. For exoplanets orbiting close to 

their parent stars, a star’s gravity will be strong enough to slow a planet’s rotation. This may cause it to 

become tidally locked, with one side always facing the star – giving it eternal day – and one side always facing 

away –giving it eternal night. 

When this happens, thick clouds form on the dayside of the planet and act like a sun umbrella to shield the 

surface from much of the starlight. While this could keep the planet cool and prevent water vapor from rising, 

the team found that the amount of near-Infrared radiation (NIR) from a star could provide the heat needed to 

cause a planet to enter the moist greenhouse state. NIR is a type of light invisible to the human eye. Water as 

vapor in air and water droplets or ice crystals in clouds strongly absorbs NIR light, warming the air. As the air 

warms, it rises, carrying the water up into the stratosphere where it creates the moist greenhouse. 

This process is especially relevant for planets around low-mass stars that are cooler and much dimmer than 

the Sun. To be habitable, planets must be much closer to these stars than our Earth is to the Sun. At such 

close range, these planets likely experience strong tides from their star, making them rotate slowly. Also, the 

cooler a star is, the more NIR it emits. The new model demonstrated that since these stars emit the bulk of 

their light at NIR wavelengths, a moist greenhouse state will result even in conditions comparable to or 

somewhat warmer than Earth's tropics. For exoplanets closer to their stars, the team found that the NIR-

driven process increased moisture in the stratosphere gradually. So, it’s possible, contrary to old model 

predictions, that an exoplanet closer to its parent star could remain habitable. 

This is an important observation for astronomers searching for habitable worlds, since low-mass stars are the 

most common in the galaxy. Their sheer numbers increase the odds that a habitable world may be found 

among them, and their small size increases the chance to detect planetary signals. 

The new work will help astronomers screen the most promising candidates in the search for planets that could 

support life. “As long as we know the temperature of the star, we can estimate whether planets close to their 

stars have the potential to be in the moist greenhouse state,” said Anthony Del Genio of GISS, a co-author of 

the paper. “Current technology will be pushed to the limit to detect small amounts of water vapor in an 

exoplanet’s atmosphere. If there is enough water to be detected, it probably means that planet is in the moist 

greenhouse state.” 

In this study, researchers assumed a planet with an atmosphere like Earth, but entirely covered by oceans. 

These assumptions allowed the team to clearly see how changing the orbital distance and type of stellar 

radiation affected the amount of water vapor in the stratosphere. In the future, the team plans to vary 

planetary characteristics such as gravity, size, atmospheric composition, and surface pressure to see how they 

affect water vapor circulation and habitability. 

 

Source: NASA        Return to Contents 

https://www.nasa.gov/feature/goddard/2017/nasa-improves-search-for-habitable-worlds
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Space Image of the Week 

 

Sky Pointing Curiosity Captures Breathtaking Vista of Mount Sharp and 

Crater Rim  

Credit: NASA/JPL/Ken Kremer/kenkremer.com/Marco Di Lorenzo 

 

Explanation: NASA’s Curiosity rover raised robotic arm with drill pointed skyward while exploring Vera Rubin 
Ridge at the base of Mount Sharp inside Gale Crater – back-dropped by distant crater rim.  
 
This Navcam camera mosaic was stitched from raw images taken on Sol 1833, Oct. 2, 2017 and colorized. 5 

years after a heart throbbing Martian touchdown, Curiosity is climbing Vera Rubin Ridge in search of “aqueous 

minerals” and “clays” for clues to possible past life while capturing “truly breathtaking” vistas of humongous 

Mount Sharp – her primary destination – and the stark eroded rim of the Gale Crater landing zone from ever 

higher elevations,  

A rare glimpse of Curiosity’s arm and turret mounted skyward pointing drill is illustrated with our lead mosaic 

from Sol 1833 of the robot’s life on Mars – showing a panoramic view around the alien terrain from her current 

location in October 2017 while actively at work analyzing soil samples.  

“Your mosaic is absolutely gorgeous!’ Jim Green, NASA Director Planetary Science Division, NASA 

Headquarters, Washington D.C., told Universe Today.  “We are at such a height on Mt Sharp to see the rim of 

Gale Crater and the top of the mountain. Truly breathtaking.” 
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https://www.universetoday.com/136671/sky-pointing-curiosity-captures-breathtaking-vista-of-mount-sharp-and-crater-rim-climbs-vera-rubin-seeking-hydrated-minerals/
https://www.universetoday.com/wp-content/uploads/2017/10/Curiosity-Sol-1833_3b_Ken-Kremer-.jpg

