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1. New Study of Antares Creates the Best Map Ever of a Distant Star 

 

When stars exhaust their supply of hydrogen fuel, they exit the main sequence phase of their evolution and 
enter into what is known as the Red Giant Branch (RGB) phase. This is characterized by the stars expanding 
significantly and becoming tens of thousands of times larger than our Sun. They also become dimmer and 
cooler, which lends them a reddish-orange appearance (hence the name). 

Recently, a team of astronomers used the ESOôs Very Large Telescope Interferometer (VLTI) to map one such 
star, the red supergiant Antares. In so doing, they were able to create the most detailed map of a star other 
than our Sun. The images they took also revealed some unexpected things about this supergiant star, all of 
which could help astronomers to better understand  the dynamics and evolution of red giant stars.  

The study which details their work, titled ñVigorous Atmospheric Motions in the Red Supergiant Supernova 
Progenitor Antaresñ, recently appeared in the journal Nature. As indicated in the study, the team ï which was 
led by Keiichi Ohnaka, an associate professor at the UCN Institute of Astronomy in Chile = relied on the VLTI 
at the ESOôs Paranal Observatory in Chile to map Antaresôs surface and measure the motions of its surface 
material. 

The purpose of their study was to chart how stars that have entered their RGB phase begin to change. The 
VLTI is uniquely suited to this task, since it is capable of combining light from four diffe rent telescopes ï the 
8.2-metre Unit Telescopes, or the smaller  Auxiliary Telescopes ï to create one virtual telescope that has the 
resolution of a telescope lens measuring 200 meters across. 

This allows the VLTI to resolve fine details far beyond what can be seen with a single telescope. As Prof. 
Ohnaka explained in a recent ESO press statement: 

https://www.eso.org/sci/facilities/paranal/telescopes/vlti.html
http://www.eso.org/public/news/eso1726/
https://www.eso.org/public/archives/releases/sciencepapers/eso1726/eso1726a.pdf
https://www.eso.org/public/archives/releases/sciencepapers/eso1726/eso1726a.pdf
http://www.iaucn.cl/en/
https://www.eso.org/public/teles-instr/paranal-observatory/
https://www.eso.org/public/teles-instr/paranal-observatory/vlt/vlt-names/
https://www.eso.org/public/teles-instr/paranal-observatory/vlt/auxiliarytelescopes/
http://www.eso.org/public/news/eso1726/
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ñHow stars like Antares lose mass so quickly in the final phase of their evolution has been a problem for over 
half a century.  The VLTI is the only facility that can directl y measure the gas motions in the extended 
atmosphere of Antares ð a crucial step towards clarifying this problem. The next challenge is to identify 
whatôs driving the turbulent motions.ò 

For their study, the team relied on three of the VLTI Auxiliary Teles copes and an instrument called 
the Astronomical Multi-BEam combineR (AMBER). This near-infrared spectro-interferometric instrument 
combines three telescopic beams coherently, allowing astronomers to measure the visibilities and closure 
phases of stars. Using these instruments, the team obtained images of Antaresô surface over a small range of 
infrared wavelengths. 

From these, the team was able to calculate the difference between the speed of atmospheric gas at different 
locations on Antaresô surface, as well as its average speed over the entire surface. This resulted in a two-
dimensional velocity map of Antares, which is the first such map created of another star other than the Sun. 
As noted, it is also the most-detailed map of any star beyond our Solar System to date. 

The study also made some interesting discoveries of what takes place on Antaresô surface and in its 
atmosphere. For example, they found evidence for high-speed upwellings of gas that reached distances of up 
to 1.7 Solar radii into space ï much farther than previously thought. This, they claimed, could not be explained 
by convection alone, the process whereby cold material moves downwards and hot material upwards in a 
circular pattern.  

This process occurs on Earth in the atmosphere and with ocean currents, but it is also responsible for moving 
pockets of hotter and colder gas around within stars. The fact that convection cannot explain the behavior of 
Antares extended atmosphere would therefore suggests that some new and unidentified process common to 
red giant stars must be responsible. 

These results therefor offer new opportunities for research into stellar evolution, which is made possible 
thanks to next -generation instruments like the  VTLI. As Ohnaka concluded: 

ñIn the future, this observing technique can be applied to different types of stars to study their surfaces and 
atmospheres in unprecedented detail. This has been limited to just the Sun up to now. Our work brings stellar 
astrophysics to a new dimension and opens an entirely new window to observe stars.ò 

Not only is this kind of research improving our understanding of stars beyond our Solar System, it lets us know 
what to expect when our Sun exits it main sequence phase and begins expanding to become a red 
giant. Though that day is billions of years away and we canôt be certain humanity will even be around by that 
time, knowing the mechanics of stellar evolution is important to our understanding of the Universe.  

It pays to know th at even after we are gone, we can predict what will still be here and for how long. Be sure 
to check out this 3D animation of Antares, courtesy of the ESO: https://youtu.be/05PH6zAcATE  

Source:  Universe Today                                                                                               Return to Contents 

http://www.eso.org/sci/facilities/paranal/instruments/amber.html
https://youtu.be/05PH6zAcATE
https://www.universetoday.com/136940/new-study-antares-creates-best-map-ever-distant-star/
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2. NASA’s Webb Telescope Will Study Our Solar System’s “Ocean Worlds” 

 

NASAôs James Webb Space Telescope will use its infrared capabilities to study the ñocean worldsò of Jupiterôs 
moon Europa and Saturnôs moon Enceladus, adding to observations previously made by NASAôs Galileo and 
Cassini orbiters. The Webb telescopeôs observations could also help guide future missions to the icy moons. 

Europa and Enceladus are on the Webb telescopeôs list of targets chosen by guaranteed time observers, 
scientists who helped develop the telescope and thus get to be among the first to use it to observe the 
universe. One of the telescopeôs science goals is to study planets that could help shed light on the origins of 
life, but this does not just mean exoplanets; Webb will also help unravel the mysteries still held by objects in 
our own solar system (from Mars outward).  

Geronimo Villanueva, a planetary scientist at NASAôs Goddard Space Flight Center in Greenbelt, Maryland, is 
the lead scientist on the Webb telescopeôs observation of Europa and Enceladus. His team is part of a larger 
effort to study our solar s ystem with the telescope, spearheaded by astronomer Heidi Hammel, the executive 
vice president of the Association of Universities for Research in Astronomy (AURA). NASA selected Hammel as 
an interdisciplinary scientist for Webb in 2002. 

Of particular interest to the scientists are the plumes of water that breach the surface 
of Enceladus and Europa, and that contain a mix ture of water vapor and simple organic chemicals. 
NASAôs Cassini-Huygens and Galileo missions, and NASAôs Hubble Space Telescope, previously gathered 
evidence that these jets are the result of geologic processes heating large subsurface oceans. ñWe chose these 
two moons because of their potential to exhibit chemical signatures of astrobiological interest,ò said Hammel. 

Villanueva and his team plan to use Webbôs near-infrared camera (NIRCam) to take high-resolution imagery of 
Europa, which they will use to study its surface and to search for hot surface regions indicative of plume 
activity and active geologic processes. Once they locate a plume, they will use Webbôs near-infrared 
spectrograph (NIRSpec) and mid-infrared instrument (MIRI)  to spectroscopically analyze the plumeôs 
composition. 

https://jwst.nasa.gov/origins.html
https://jwst.nasa.gov/origins.html
https://solarsystem.nasa.gov/planets/enceladus/indepth
https://solarsystem.nasa.gov/planets/europa/indepth
https://www.jpl.nasa.gov/missions/cassini-huygens/
https://www.jpl.nasa.gov/missions/galileo/
https://jwst.nasa.gov/nircam.html
https://jwst.nasa.gov/nirspec.html
https://jwst.nasa.gov/nirspec.html
https://jwst.nasa.gov/miri.html
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Webb telescopeôs observations might be particularly telling for the plumes on Europa, the composition of 
which largely remains a mystery. ñAre they made of water ice? Is hot water vapor being released? What is the 
temperature of the active regions and the emitted water?ò questioned Villanueva. ñWebb telescopeôs 
measurements will allow us to address these questions with unprecedented accuracy and precision.ò 

For Enceladus, Villanueva explained that because that moon is nearly 10 times smaller than Europa as seen 
from the Webb telescope, high-resolution imagery of its surface will not be possible. However, the telescope 
can still analyze the molecular composition of Enceladusô plumes and perform a broad analysis of its surface 
features. Much of the moonôs terrain has already been mapped by NASAôs Cassini orbiter, which has spent 
about 13 years studying Saturn and its satellites.   

Villanueva cautioned that while he and his team plan to use NIRSpec to search for organic signatures (such as 
methane, methanol, and ethane) in the plumes of both moons, there is no guarantee the team will be able to 
time the Webb telescopeôs observations to catch one of the intermittent emissions, nor that the emissions will 
have a significant organic composition. ñWe only expect detections if the plumes are particularly active and if 
they are organic-rich,ò said Villanueva. 

Evidence of life in the plumes could prove even more elusive. Villanueva explained that while chemical 
disequilibrium in the plumes (an unexpected abundance or scarcity of certain chemicals) could be a sign of the 
natural processes of microbial life, it could also be caused by natural geologic processes. 

While the Webb telescope may be unable to concretely answer whether the subsurface oceans of the moons 
contain life, Villanueva said it will be able to pinpoint and better characterize active regions of the moons that 
could merit further  study. Future missions, such as NASAôs Europa Clipper, the primary objective of which is to 
determine if Europa is habitable, could use Webbôs data to hone in on prime locations for observation. 

The James Webb Space Telescope is the scientific complement to NASA's Hubble Space Telescope. It will be 
the most powerful space telescope ever built. Webb is an international project led by NASA with its partners, 
ESA (European Space Agency) and the Canadian Space Agency. 

For more information about the Webb telescope, visit:  www.jwst.nasa.gov or www.nasa.gov/webb 

Source:  NASA                                                                                                Return to Contents 

https://saturn.jpl.nasa.gov/science/enceladus/
https://www.nasa.gov/europa
http://www.jwst.nasa.gov/
http://www.nasa.gov/webb
https://www.nasa.gov/feature/goddard/2017/nasa-s-webb-telescope-will-study-our-solar-system-s-ocean-worlds
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3. Mars Express Captures Mars’ Moving Bow Shock 

 

Every planet in our Solar System interacts with the stream of energetic particles coming from our Sun. Often 
referred to as ñsolar windò, these particles consist mainly of electrons, protons and alpha particles that are 
constantly making their way towards interstellar space. Where this stream comes into contact with a planetôs 
magnetosphere or atmosphere, it forms a region around them known as a ñbow shockò. 

These regions form in front of the planet, slowing and diverting solar wind as it moves past ï much like how 
water is diverted around a boat. In the case of  Mars, it is the planetôs ionosphere that provides the conductive 
environment necessary for a bow shock to form. And according to a  new study by a team of European 
scientists, Marsô bow shock shifts as a result of changes in the planetôs atmosphere. 

The study, titled ñAnnual Variations in the Martian Bow Shock Location as Observed by the Mars Express 
Missionñ, appeared in the Journal of Geophysical Letters: Space Physics. Using data from the  Mars 
Express orbiter, the science team sought to investigate how and why the bow shockôs location varies during 
the course of several Martian years, and what factors are chiefly be responsible. 

For many decades, astronomers have been aware that bow shocks form upstream of a planet, where 
interaction between solar wind and the planet causes energetic particles to slow down and gradually be 
diverted. Where the solar wind meets the planetôs magnetosphere or atmosphere, a sharp boundary line is 
formed, which them extends around the planet in a widening arc.  

This is where the term bow shock comes from, owing to its distinctive shape. In the case of Mars, which does 
not have a global magnetic field and a rather thin atmosphere to boot (less than 1% of Earth ôs atmospheric 
pressure at sea level), it is the electrically-charged region of the upper atmosphere (the ionosphere) that is 
responsible for creating the bow shock around the planet.  

At the same time, Mars relatively small size, mass and gravity allows for the formation of an extended 
atmosphere (i.e. an exosphere). In this portion of Marsô atmosphere, gaseous atoms and molecules escape 
into space and interact directly with solar wind. Over the years, this extended atmosphere and Marsô bow 
shock have been observed by multiple orbiter missions, which have detected variations in the latterôs 
boundary. 

https://www.universetoday.com/14701/mars/
http://sci.esa.int/mars-express/59387-the-moving-martian-bow-shock/
http://onlinelibrary.wiley.com/doi/10.1002/2016JA023316/abstract
http://onlinelibrary.wiley.com/doi/10.1002/2016JA023316/abstract
http://sci.esa.int/mars-express/
http://sci.esa.int/mars-express/
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This is believed to be caused by multiple factors, not the least of which is distance. Because Mars has an 
relatively eccentric orbit (0.0934 compared to Earthôs 0.0167), its distance from the Sun varies quite a bit ï 
going from 206.7 million km (128.437 million mi; 1.3814 AU) at perihelion to 249.2 million km (154.8457 
million mi; 1.666 AU) at aphelion.  

When the planet is closer, the dynamic pressure of the solar wind against its atmosphere increases. However, 
this change in distance also coincides with increases in the amount of incoming extreme ultraviolet (EUV) solar 
radiation. As a result, the rate at which ions and electrons (aka. plasma) are produced in the upper 
atmosphere increases, causing increased thermal pressure that counteracts the incoming solar wind. 

Newly-created ions within the extended atmosphere are also picked up and accelerated by the electromagnetic 
fields being carried by the solar wind. This has the effect of slowing it down and causing Marsô bowshock to 
shift its position. All of this has been known to happen over the course of a single  Martian year ï which is 
equivalent to 686.971 Earth days or 668.5991 Martian days (sols). 

However, how it behaves over longer periods of time is a question that was previously unanswered. As such, 
the team of European scientists consulted data obtained by the Mars Express mission over a five year period. 
This data was taken by the Analyser of Space Plasma and EneRgetic Atoms (ASPERA-3) Electron Spectrometer 
(ELS), which the team used to examine a total of 11,861 bow shock crossings. 

What they found was that , on average, the bow shock is closer to Mars when it is near aphelion (8102 km), 
and further away at perihelion (8984 km). This works out to a variation of about 11% during the Martian year, 
which is pretty consistent with its eccentricity. However, the t eam wanted to see which (if any) of the 
previously-studied mechanisms was chiefly responsible for this change. 

Towards this end, the team considered variations in solar wind density, the strength of the interpl anetary 
magnetic field, and solar irradiation as primary causes ï are all of which decline as the planet gets farther 
away from the Sun. However, what they found was that the bow shockôs location appeared more sensitive to 
variations in the Sunôs output of extreme UV radiation rather than to variations in solar wind itself.  

The variations in bow shock distance also appeared to be related to the amount of dust in the Martian 
atmosphere. This increases as Mars approaches perihelion, causing the atmosphere to absorb more solar 
radiation and heat up. Much like how increased levels of EUV leads to an increased amount of plasma in the 
ionosphere and exosphere, increased amounts of dust appear to act as a buffer against solar wind. 

As Benjamin Hall, a researcher at Lancaster University in the UK and the lead author of the paper, said in an 
ESA press release: 

ñDust storms have been previously shown to interact with the upper atmosphere and ionosphere of Mars, so 
there may be an indirect coupling between the dust storms and bow shock locationé However, we do not 
draw any further conclusions on how the dust storms could directly impact the location of the Martian bow 
shock and leave such an investigation to a future study.ò 

In the end, Hall and his team could not single out any one factor when addressing why Marsô bow shock shifts 
over longer periods of time. ñIt seems likely that no single mechanism can explain our observations, but rather 
a combined effect of all of them,ò he said. ñAt this point none of them can be excluded.ò 

Looking ahead, Hall and his colleagues hope that future missions will help shed additional light on the 
mechanisms behind Mars shifting bowshock. As Hall indicated, this will likely involve ñòjoint investigations by 
ESAôs Mars Express and Trace Gas Orbiter, and NASAôs MAVEN mission. Early data from MAVEN seems to 
confirm the trends that we discovered.ò 

https://www.universetoday.com/14718/how-long-is-a-year-on-mars/
http://www.aspera-3.org/ASPERA_paper_new.pdf
https://www.universetoday.com/wp-admin/post.php?post=136907&action=edit
http://sci.esa.int/mars-express/59387-the-moving-martian-bow-shock/
http://exploration.esa.int/mars/46475-trace-gas-orbiter/
https://www.nasa.gov/mission_pages/maven/main/index.html
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While this is not the first analysis that sought to understand how Marsô atmosphere interacts with solar wind, 
this particular analysis was based on data obtained over a much longer period of time than any previously 
study. In the end, the multiple mission s that are currently studying Mars are revealing much about the 
atmospheric dynamics of this planet. A planet which, unlike Earth, has a very weak magnetic field.  

What we learn in the process will go a long way towards ensuring that future exploration miss ions to Mars and 
other planets that have weak magnetic fields (like Venus and Mercury) are safe and effective. It might even 
assist us with the creation of permanent bases on these worlds someday! 

Source:   Universe Today                                                                                              Return to Contents 

https://www.universetoday.com/136907/mars-express-captures-mars-moving-bow-shock/
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The Night Sky  

Friday,  August  25  

Å Look low in the west in twilight for the 
waxing crescent Moon, innocently sidling away 
from its blackout of the Sun four days ago. It 
forms a triangle with Jupiter and Spica, both 
of them below it, as shown here.  

Å In the early dawn of Saturday the 26th, spot 
Venus very low in the east. This morning it 
forms a straight line with Castor and Pollux, 
above it or to its upper left.  

Saturday,  August  26  

Å The thickening crescent Moon, no longer so 
shy now, points its round side down nearly 
toward Jupiter low in twilight, as shown here.  

Sunday,  August  27  

Å Look for bright Vega passing the zenith as 
twilight fades away this week, if you live in 
the world's mid-northern latitudes. Vega goes 
right through your zenith if you're at latitude 
39° north (near Baltimore, Kansas City, Lake 
Tahoe, Sendai, Beijing, Athens, Lisbon). 

Monday,  August  28  

Å The Moon this evening, barely short of first 
quarter, forms a wide triangle with Saturn to 
its right and Antares twinkling below the midpoint between them, as shown here.  

Tuesday,  August  29  

Å First-quarter Moon (exact at 4:13 a.m. EDT on this date). By evening, can you see that the Moon is just a 
trace more than half lit? After dark it forms a triangle with Saturn to its left and Antares a greater distance 
below it.  

 Source:  Sky & Telescope                                                                                       Return to Contents

http://www.skyandtelescope.com/observing/ataglance
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ISS Sighting Opportunities 

For Denver:     

 

 

 No sighting opportunities for Denver through Aug. 29.  
 

 
Sighting information for other cities can be found at NASAôs Satellite Sighting Information  
 
 
 
 
 
 

NASA-TV Highlights 
(all times Eastern Daylight Time)  
  
 
¶ 1 p.m., 6 p.m., Friday, August 25  -  Replay of ñThrough the Eyes of NASAò -- NASA Television 

Coverage of the 2017 Total Solar Eclipse -- from the College of Charleston (NTV-1 (Public)) 

¶ 5 p.m., 10 p.m., Friday, August 25  -  Replay of SpaceCast Weekly (all channels) 

¶ 1 a.m., 2 a.m., 7 a.m., 3 p.m., 11 p.m., Saturday, August 26  -  Replay of the ISS Expedition 52 
In-Flight Event with the UNITY Space Suit Project and Flight Engineers Peggy Whitson, Jack Fischer 
and Randy Bresnik of NASA (NTV-1 (Public)) 

¶ 8 a.m., 4 p.m., Saturday, August 26  -  Replay of ñThrough the Eyes of NASAò -- NASA Television 
Coverage of the 2017 Total Solar Eclipse -- from the College of Charleston (NTV-1 (Public)) 

¶ 2 p.m.,  10 p.m.,  Saturday, August 26  -  Replay of SpaceCast Weekly (all channels) 

¶ 8 p.m., Saturday, August 26  -  NASA Television Special ï CineSpace 2016 ï A collection of short 
films inspired by, and using, NASA imagery (NTV-1 (Public)) 

¶ 1 a.m., 2 a.m., 11 a.m., 3 p.m., 11 p.m., Sunday, August 27  -  Replay of the ISS Expedition 52 
In-Flight Event with the UNITY Space Suit Project and Flight Engineers Peggy Whitson, Jack Fischer 
and Randy Bresnik of NASA (NTV-1 (Public)) 

¶ 7 a.m., 5 p.m., Sunday , August 27  -  Replay of ñThrough the Eyes of NASAò -- NASA Television 
Coverage of the 2017 Total Solar Eclipse -- from the College of Charleston (NTV-1 (Public)) 

¶ 12 p.m., 4 p.m., 10 p.m., Sunday, August 27  -  Replay of SpaceCast Weekly (all channels) 

¶ 9 p.m., Sunday, August 27  -  NASA Television Special ï CineSpace 2016 ï A collection of short films 
inspired by, and using, NASA imagery (NTV-1 (Public)) 

 

 

 

Watch NASA TV on the Net by going to the NASA website.                                        Return to Contents 

http://spotthestation.nasa.gov/sightings/view.cfm?country=United_States&region=Colorado&city=Denver#.VjOFck3nbDB
http://spotthestation.nasa.gov/sightings/index.cfm#.VjOF7U3nbDA
http://www.nasa.gov/multimedia/nasatv/MM_NTV_Breaking.html
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Space Calendar 
 

¶ Aug 25 - [Aug 21] ORS 5 Minotaur 4 Launch 

¶ Aug 25 - [Aug 21] Northern Iota Aquarids Meteor Shower Peak 

¶ Aug 25 - [Aug 21] Apollo Asteroid 2017 QJ2 Near-Earth Flyby (0.023 AU) 

¶ Aug 25 - Apollo Asteroid 2005 QQ87 Near-Earth Flyby (0.087 AU) 

¶ Aug 25 - Asteroid 2598 Merlin Closest Approach To Earth (1.651 AU) 

¶ Aug 25 - Asteroid 2305 King Closest Approach To Earth (1.731 AU) 

¶ Aug 25 - Asteroid 2742 Gibson Closest Approach To Earth (1.851 AU) 

¶ Aug 25 - Asteroid 18728 Grammier Closest Approach To Earth (2.123 AU) 

¶ Aug 25 - 20th Anniversary (1997), Advanced Composition Explorer (ACE) Launch 

¶ Aug 26 - Cassini, Distant Flyby of Titan 

¶ Aug 26 - [Aug 21] Apollo Asteroid 2017 QX1 Near-Earth Flyby (0.033 AU) 

¶ Aug 26 - Asteroid 5945 Roachapproach Closest Approach To Earth (0.908 AU) 

¶ Aug 27 - Cassini, Distant Flyby of Janus, Daphnis, Prometheus, Epimetheus, Pandora & Pan 

¶ Aug 27 - Comet 349P/Lemmon Perihelion (2.496 AU) 

¶ Aug 27 - Comet C/2016 P4 (PANSTARRS) Closest Approach To Earth (5.316 AU) 

¶ Aug 27 - [Aug 21] Apollo Asteroid 2017 QU1 Near-Earth Flyby (0.042 AU) 

¶ Aug 27 - Asteroid 51824 Mikeanderson Closest Approach To Earth (1.660 AU) 

¶ Aug 27 - Asteroid 9025 Polansky Closest Approach To Earth (1.756 AU) 

¶ Aug 27 - Asteroid 508 Princetonia Closest Approach To Earth (2.188 AU) 

¶ Aug 27 - Kuiper Belt Object 408706 (2004 NT33) At Opposition (38.171 AU) 

¶ Aug 27 - Kuiper Belt Object 225088 (2007 OR10) At Opposition (86.827 AU) 

¶ Aug 27 - 55th Anniversary (1962), Mariner 2 Launch 

¶ Aug 28 - IRNSS 1H PSLV Launch 

¶ Aug 28 - Cassini, Distant Flyby of Titan 

¶ Aug 28 - Comet C/2015 VL62 Perihelion (2.720 AU) 

¶ Aug 28 - [Aug 18] Apollo Asteroid 2017 PL26 Near-Earth Flyby (0.036 AU) 

¶ Aug 28 - Amor Asteroid 2015 RQ35 Near-Earth Flyby (0.098 AU) 

¶ Aug 28 - Amor Asteroid 2202 Pele Closest Approach To Earth (0.665 AU) 

¶ Aug 28 - Asteroid 29470 Higgs Closest Approach To Earth (1.573 AU) 

¶ Aug 28 - Asteroid 2710 Veverka Closest Approach To Earth (1.702 AU) 

¶ Aug 28 - Asteroid 293 Brasilia Closest Approach To Earth (2.207 AU) 

 

  

Source:  JPL Space Calendar                                                                       Return to Contents 

http://space.skyrocket.de/doc_sdat/ors-5.htm
https://spaceflightnow.com/2017/08/19/assembly-complete-for-minotaur-launcher-at-cape-canaveral/
http://meteorshowersonline.com/showers/iota_aquarids.html
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2017+QJ2
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2005+QQ87
http://cgi.minorplanetcenter.net/cgi-bin/returnprepeph.cgi?d=n&o=K05Q87Q
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2598
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2305
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2742
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=18728
http://www.srl.caltech.edu/ACE/
http://saturn.jpl.nasa.gov/
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2017+QX1
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=5945
http://saturn.jpl.nasa.gov/
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http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2016+P4;view=Far
http://ssd.jpl.nasa.gov/horizons.cgi?find_body=1&body_group=sb&sstr=C/2016%20P4
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2017+QU1
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=51824
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=9025
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=508
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=444030;view=Far
http://cgi.minorplanetcenter.net/cgi-bin/returnprepeph.cgi?d=d&o=K04N33T
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http://en.wikipedia.org/wiki/Mariner_2
http://space.skyrocket.de/doc_sdat/irnss.htm
http://saturn.jpl.nasa.gov/
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2015+VL62
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Food for Thought 

 

NASA’s Ambitious Plan to Save Earth from a Supervolcano 

 

Lying beneath the tranquil settings of Yellowstone National Park in the US lies an enormous magma chamber. 
Itôs responsible for the geysers and hot springs that define the area, but for scientists at Nasa, itôs also one of 
the greatest natural threats to human civilisation as we know it: a potential supervolcano.  

Following an article we published about supervolcanoes last month , a group of Nasa researchers got in 
touch to share a report previously unseen outside the space agency about the threat ï and what could be 
done about it.  

ñI was a member of the Nasa Advisory Council on Planetary Defense which studied ways for Nasa to defend 
the planet from asteroids and comets,ò explains Brian Wilcox of Nasaôs Jet Propulsion Laboratory (JPL) at the 
California Institute of Technology. ñI came to the conclusion during that study that the supervolcano threat is 
substantially greater than the asteroid or comet threat.ò 

There are around 20 known supervolcanoes on Earth, with major eruptions occurring on average once every 
100,000 years. One of the greatest threats an eruption may pose is thought to be starvation, with a prolonged 
volcanic winter potentially prohibiting civilisation from having enough food for the current population. In 2012, 
the United Nations estimated that  food res erves worldwide would last 74 days . 

When Nasa scientists came to consider the problem, they found that the most logical solution could simply be 
to cool a supervolcano down. A volcano the size of Yellowstone is essentially a gigantic heat generator, 
equivalent to six industrial power plants. Yellowstone currently leaks about 60 -70% of the heat coming up 
from below into the atmosphere, via water which seeps into the magma chamber through cracks. The 
remainder builds up inside the magma, enabling it to dissolve more and more volatile gases and surrounding 
rocks. Once this heat reaches a certain threshold, then an explosive eruption is inevitable. 

http://www.bbc.com/future/story/20170724-would-a-supervolcano-eruption-wipe-us-out
https://www.theguardian.com/global-development/2012/oct/14/un-global-food-crisis-warning
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I came to the conclusion that the supervolcano threat is substantially greater than the asteroid or comet threat 
ï Brian Wilcox, Nasa 

But if more of the heat could be extracted, then the supervolcano would never erupt. Nasa estimates that if a 
35% increase in heat transfer could be achieved from its magma chamber, Yellowstone would no longer pose 
a threat. The only question is how? 

One possibility is to simply increase the amount of water in the supervolcano. But from a practical perspective, 
it would likely be impossible to convince politicians to sanction such an initiative.  

ñBuilding a big aqueduct uphill into a mountainous region would be both costly and difficult, and people donôt 
want their water spent that way,ò Wilcox says. ñPeople are desperate for water all over the world and so a 
major infrastructure project, where the only way the water is used is to cool dow n a supervolcano, would be 
very controversial.ò 

Instead Nasa have conceived a very different plan. They believe the most viable solution could be to drill up to 
10km down into the supervolcano, and pump down wa ter at high pressure. The circulating water would return 
at a temperature of around 350C (662F), thus slowly day by day extracting heat from the volcano. And while 
such a project would come at an estimated cost of around $3.46bn (£2.69bn), it comes with an  enticing catch 
which could convince politicians to make the investment. 

ñYellowstone currently leaks around 6GW in heat,ò Wilcox says. ñThrough drilling in this way, it could be used 
to create a geothermal plant, which generates electric power at extremel y competitive prices of around 
$0.10/kWh. You would have to give the geothermal companies incentives to drill somewhat deeper and use 
hotter water than they usually would, but you would pay back your initial investment, and get electricity which 
can power the surrounding area for a period of potentially tens of thousands of years. And the long -term 
benefit is that you prevent a future supervolcano eruption which would devastate humanity.ò 

But drilling into a supervolcano does not come without certain risks. Namely triggering the eruption youôre 
intending to prevent.  

ñThe most important thing with this is to do no harm,ò Wilcox says. ñIf you drill into the top of the magma 
chamber and try and cool it from there, this would be ve ry risky. This could make the cap over the magma 
chamber more brittle and prone to fracture. And you might trigger the release of harmful volatile gases in the 
magma at the top of the chamber which would otherwise not be released.ò 

Instead, the idea is to drill in from the supervolcano from the lower sides, starting outside the boundaries of 
Yellowstone National Park, and extracting the heat from the underside of the magma chamber. ñThis way 
youôre preventing the heat coming up from below from ever reaching the top of the chamber which is where 
the real threat arises,ò Wilcox says. 

Those who instigate the project will never see it to completion, or even have an idea whether it might be 
successful 

However those who instigate such a project will never see it to completion, or even have an idea whether it 
might be successful within their lifetime. Cooling Yellowstone in this manner would happen at a rate of one 
metre a year, taking of the order of ten s of thousands of years until just cold rock was left. Although 
Yellowstoneôs magma chamber would not need to be frozen solid to reach the point where it no longer posed 
a threat, there would be no guarantee that the endeavour would ultimately be successfu l for at least hundreds 
and possibly thousands of years.   
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But to prevent a catastrophe, such long-term thinking and planning may be the only choice. ñWith a project 
like this, youôd start the process and the main ongoing benefit youôd see in everyday terms is this new supply 
of electrical power,ò Wilcox says. 

Such a plan could be potentially applied to every active supervolcano on the planet, and Nasaôs scientists are 
hoping that their blueprints will encourage more practical scientific discussion and debate for tackling the 
threat.  

ñWhen people first considered the idea of defending the Earth from an asteroid impact, they reacted in a 
similar way to the  supervolcano threat,ò Wilcox says. ñPeople thought, óAs puny as we are, how can humans 
possibly prevent an asteroid from hitting the Earth.ô Well, it turns out if you engineer something which pushes 
very slightly for a very long time, you can make the ast eroid miss the Earth. So the problem turns out to be 
easier than people think. In both cases it requires the scientific community to invest brain power and you have 
to start early. But Yellowstone explodes roughly every 600,000 years, and it is about 600,0 00 years since it 
last exploded, which should cause us to sit up and take notice.ò  

Source:  BBC                                                                                               Return to Contents

http://www.bbc.com/future/story/20170817-nasas-ambitious-plan-to-save-earth-from-a-supervolcano
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Space Image of the Week 

 

Saturn -lit Tethys  

Cassini gazes across the icy rings of Saturn toward the icy moon Tethys, whose night side is illuminated by 
Saturnshine, or sunlight reflected by the planet.  

Tethys was brightened by a factor of t wo in this image to increase its visibility. A sliver of the moon's sunlit 
northern hemisphere is seen at top. A bright wedge of Saturn's sunlit side is seen at lower left.  

This view looks toward the sunlit side of the rings from about 10 degrees above the  ring plane. The image was 
taken in visible light with the Cassini spacecraft wide-angle camera on May 13, 2017. 

The view was acquired at a distance of approximately 750,000 miles (1.2 million kilometers) from Saturn and 
at a Sun-Saturn-spacecraft, or phase, angle of 140 degrees. Image scale is 43 miles (70 kilometers) per pixel 
on Saturn. The distance to Tethys was about 930,000 miles (1.5 million kilometers). The image scale on 
Tethys is about 56 miles (90 kilometers) per pixel.  

Source:  NASA                                                                                                           Return to Contents 

https://www.nasa.gov/image-feature/jpl/pia21342/saturn-lit-tethys

