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1. NASA's First Planetary Defense Mission Target Gets a New Name 

 

Illustration of NASA’s DART spacecraft and the Italian Space Agency’s (ASI) LICIACube prior to impact at the Didymos 

binary system. Credits: NASA/Johns Hopkins APL/Steve Gribben 

Nearly two decades ago, a near-Earth asteroid was discovered to have a moon and the binary system was 

given the name “Didymos”—Greek for “twin,” a loose description of the larger main body and the smaller 

orbiting moon, which became unofficially known as Didymos B.  

In 2022, that moon will be the target of NASA’s Double Asteroid Redirection Test (DART), the first full-scale 

demonstration of an asteroid deflection technology for planetary defense. The DART spacecraft will execute 

a kinetic impact, deliberately crashing into the asteroid to change its motion in space. To mark this historic 

mission, Didymos B is getting an official name of its own: Dimorphos.   

“Upon discovery, asteroids get a temporary name until we know their orbits well enough to know they won't 

be lost.  Once the Didymos system was identified as the ideal target for the DART mission, we needed to 

formally distinguish between the main body and the satellite,” said Andy Rivkin, a research astronomer and 

DART investigation co-lead at the Johns Hopkins Applied Physics Laboratory (APL), which is building and 

managing the mission for NASA. 

A Global Effort 

Just as defending our planet from potentially hazardous asteroids takes a global effort, so does naming an 

asteroid’s moon. 

In 2003, astronomer Petr Pravec, at the Ondřejov Observatory in Czechia, was tracking the brightness of a 

still-unnamed asteroid when he recognized a pattern consistent with a small moon. Across the world, planetary 

scientists Lance Benner, at NASA’s Jet Propulsion Laboratory in Pasadena, California, and Mike Nolan, then at 

the Arecibo Observatory in Puerto Rico, gathered corroborating evidence. Together, the findings pointed to the 

existence of a binary asteroid.   

https://www.nasa.gov/sites/default/files/thumbnails/image/dart-zoom_bkg-nologos1.jpg
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The near-Earth asteroid was originally discovered in 1996 by Joe Montani of the Spacewatch Project at the 

University of Arizona, but its orbit needed to be confirmed before it could be named. Backed by the work of 

Pravec, Benner, Nolan and other astronomers, Montani suggested “Didymos” to the International Astronomical 

Union (IAU), which quickly approved. 

After Didymos B was identified as the target for DART, mission leads at APL encouraged the discoverers to 

propose a separate name for the system’s moon. Weighing many possibilities, they eventually went with a 

suggestion by Kleomenis Tsiganis, a planetary scientist at the Aristotle University of Thessaloniki and a 

member of the DART team. This week, the IAU announced official approval of the name.   

 

“Dimorphos, which means ‘two forms,’ reflects the status of this object as the first celestial body to have the 

‘form’ of its orbit significantly changed by humanity -- in this case, by the DART impact,” said Tsiganis. “As 

such, it will be the first object to be known to humans by two, very different forms, the one seen by DART 

before impact and the other seen by the European Space Agency’s (ESA) Hera, a few years later.” 

Dimorphos, measuring 160 meters (525 feet) in diameter, is the perfect target for the DART test because of its 

orbit around the larger main body Didymos (which measures 780 meters, or 0.48 miles, in diameter), and 

because of the pair’s relatively close proximity to Earth in late 2022.   

“Astronomers will be able to compare observations from Earth-based telescopes before and after DART’s 

kinetic impact to determine how much the orbital period of Dimorphos changed,” said Tom Statler, DART 

Program Scientist at NASA Headquarters. “That’s the key measurement that will tell us how the asteroid 

responded to our deflection effort.” 

International Collaboration 

DART’s impact with Dimorphos will also be recorded in space by LICIACube, a companion CubeSat provided by 

the Italian Space Agency that will travel on, and be deployed from, DART. Further investigation of Didymos 

and Dimorphos will be performed by ESA’s Hera mission a few years after DART’s impact. The DART and Hera 

mission teams are working together through an international collaboration called the Asteroid Impact and 

Deflection Assessment (AIDA). 

“DART is a first step in testing methods for hazardous asteroid deflection,” said Andrea Riley, DART Program 

Executive at NASA Headquarters. “Potentially hazardous asteroids are a global concern, and we are excited to 

be working with our Italian and European colleagues to collect the most accurate data possible from this 

kinetic impact deflection demonstration.” 

DART is the first mission developed for NASA’s Planetary Defense Coordination Office, and one piece of NASA’s 

wider planetary defense planning. In 2016, NASA established the Planetary Defense Coordination Office 

(PDCO) to lead US Government efforts to detect and warn of potentially hazardous asteroids and comets and 

to study means to mitigate the hazard when possible. 

From Didymos B to Dimorphos, it’s a fitting name for an asteroid that will serve dual roles as a both a test 

target and a part of a blueprint for protecting the planet in the future. 

Source: NASA 

*********** 

 

Hera and Its Asteroid Target 

The newly-named Dimorphos – at 160 m across, about the size of Egypt’s Great Pyramid – orbits around the 

main 780 m mountain-sized Didymos near-Earth asteroid. Next year NASA’s Double Asteroid Redirection Test 

https://www.nasa.gov/feature/nasas-first-planetary-defense-mission-target-gets-a-new-name
http://www.esa.int/Safety_Security/Hera/Name_given_to_asteroid_target_of_ESA_s_planetary_defence_mission
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(DART) will leave Earth and in October 2022 will perform a kinetic impact with Dimorphos, in an attempt to 

deflect its orbit. 

Then in 2024 ESA’s Hera spacecraft will set off to perform a close-up investigation of the result: the sole 

object in the Solar System to have had its orbit shifted by humankind in a measurable way. 

 

ESA’s Hera mission for planetary defense seen approaching the Dimorphos asteroid moonlet, which is destined to become 

the subject of an audacious deflection experiment. 

By gathering details of Dimorphos’s mass, composition and the crater left by DART, Hera – along with the two 

CubeSats it will carry with up, for close-up views – will let researchers assess the effectiveness of the 

deflection technique in as full a manner as possible, enabling its reuse if needed against an oncoming asteroid. 

Hera will also return plentiful bonus science, with its Juventas CubeSat performing the first radar survey of an 

asteroid’s interior, demonstrate inter-satellite link technology in deep space and provide experience of ultra-

low gravity operations. 

Given the go ahead at ESA’s Space19+ Ministerial Council last November, Hera is set to undergo its 

preliminary design review in the autumn. 

This month, ESA is celebrating the UN-recognized Asteroid Day, to inspire the world about asteroids and their 
role in the formation of our solar system, how we can use their resources, how asteroids can pave the way for 
future exploration and how we can protect our planet from asteroid impacts. More information, and a month 
of programming, via asteroidday.org . 
 
 

Source: ESA        Return to Contents 

 

https://www.nasa.gov/planetarydefense/dart
http://www.esa.int/Safety_Security/Hera
https://www.esa.int/Safety_Security/Hera/Hera_s_CubeSat_to_perform_first_radar_probe_of_an_asteroid
https://www.esa.int/Safety_Security/Hera/Hera_s_CubeSat_to_perform_first_radar_probe_of_an_asteroid
https://asteroidday.org/
https://www.esa.int/
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2.  Betelgeuse – A Giant with Blemishes 

 

Red Supergiant: An artist's impression of Betelgeuse. Its surface is covered by large star spots, which reduce its 

brightness. During their pulsations, such stars regularly release gas into their surroundings, which condenses into dust.  

© MPIA graphics department 

Betelgeuse, the bright star in the constellation of Orion, has been fascinating astronomers in the recent months 

because of its unusually strong decline in brightness. Scientists have been discussing a number of scenarios trying 

to explain its behavior. Now a team led by Thavisha Dharmawardena of the Max Planck Institute for Astronomy 

have shown that most likely unusually large star spots on the surface of Betelgeuse have caused the dimming. Their 

results rule out the previous conjecture that it was dust, recently ejected by Betelgeuse, which obscured the star. 

Red giant stars like Betelgeuse undergo frequent brightness variations. However, the striking drop in Betelgeuse's 

luminosity to about 40% of its normal value between October 2019 and April 2020 came as a surprise to 

astronomers. Scientists have developed various scenarios to explain this change in the brightness of the star, which 

is visible to the naked eye and almost 500 light years away. Some astronomers even speculated about an imminent 

supernova. An international team of astronomers led by Thavisha Dharmawardena from the Max Planck Institute for 

Astronomy in Heidelberg have now demonstrated that temperature variations in the photosphere, i.e. the luminous 

surface of the star, caused the brightness to drop. The most plausible source for such temperature changes are 

gigantic cool star spots, similar to sunspots, which, however, cover 50 to 70% of the star’s surface. 

“Towards the end of their lives, stars become red giants,” Dharmawardena explains. “As their fuel supply runs out, 

the processes change by which the stars release energy." As a result, they bloat, become unstable and pulsate with 

periods of hundreds or even thousands of days, which we see as a fluctuation in brightness. Betelgeuse is a so-

called Red Supergiant, a star which, compared to our Sun, is about 20 more massive and roughly 1000 times larger. 

If placed in the center of the solar system, it would almost reach the orbit of Jupiter. 

Because of its size, the gravitational pull on the surface of the star is less than on a star of the same mass but with 

a smaller radius. Therefore, pulsations can eject the outer layers of such a star relatively easily. The released gas 

cools down and develops into compounds that astronomers call dust. This is why red giant stars are an important 

source of heavy elements in the Universe, from which planets and living organisms eventually evolve. Astronomers 
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have previously considered the production of light absorbing dust as the most likely cause of the steep decline in 

brightness. 

To test this hypothesis, Thavisha Dharmawardena and her collaborators evaluated new and archival data from the 

Atacama Pathfinder Experiment (APEX) and the James Clerk Maxwell telescope (JCMT). These telescopes measure 

radiation from the spectral range of submillimeter waves (terahertz radiation), whose wavelength is a thousand 

times greater than that of visible light. Invisible to the eye, astronomers have been using them for some time to 

study interstellar dust. Cool dust in particular glows at these wavelengths. 

“What surprised us was that Betelgeuse turned 20% darker even in the submillimeter wave range,” reports Steve 

Mairs from the East Asian Observatory, who collaborated on the study. Experience shows that such behavior is not 

compatible with the presence of dust. For a more precise evaluation, she and her collaborators calculated what 

influence dust would have on measurements in this spectral range. It turned out that indeed a reduction in 

brightness in the sub-millimeter range cannot be attributed to an increase in dust production. Instead, the star itself 

must have caused the brightness change the astronomers measured. 

Physical laws tell us that the luminosity of a star depends on its diameter and especially on its surface temperature. 

If only the size of the star decreases, the luminosity diminishes equally in all wavelengths. However, temperature 

changes affect the radiation emitted along the electromagnetic spectrum differently. According to the scientists, the 

measured darkening in visible light and submillimeter waves is therefore evidence of a reduction in the mean 

surface temperature of Betelgeuse, which they quantify at 200 K (or 200 °C). 

 

Light and dark: These high-resolution images of Betelgeuse show the distribution of brightness in visible light on its 

surface before and during its darkening. Due to the asymmetry, the authors conclude that there are huge stars pots. The 

images were taken by the SPHERE camera of the European Southern Observatory (ESO).  © ESO / M. Montargès et al. 

 “However, an asymmetric temperature distribution is more likely,” explains co-author Peter Scicluna from the 

European Southern Observatory (ESO). “Corresponding high-resolution images of Betelgeuse from December 2019 

show areas of varying brightness. Together with our result, this is a clear indication of huge star spots covering 

between 50 and 70% of the visible surface and having a lower temperature than the brighter photosphere.” Star 

spots are common in giant stars, but not on this scale. Not much is known about their lifetimes. However, 

theoretical model calculations seem to be compatible with the duration of Betelgeuse's dip in brightness. 

We know from the Sun that the amount of spots increases and decreases in an 11-year cycle. Whether giant stars 

have a similar mechanism is uncertain. An indication for this could be the previous brightness minimum, which was 

also much more pronounced than those in previous years. “Observations in the coming years will tell us whether 

the sharp decrease in Betelgeuse's brightness is related to a spot cycle. In any case, Betelgeuse will remain an 

exciting object for future studies,” Dharmawardena concludes. 

Source: Max Planck Institute       Return to Contents 

https://www.mpg.de/en/mpia/2020-08-betelgeuse?c=2249
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3. How NASA's Mars Helicopter Will Reach the Red Planet's Surface 

The small craft will seek to prove that powered, controlled flight is possible on another 
planet. But just getting it onto the surface of Mars will take a whole lot of ingenuity. 

 

 

In this video clip, an engineer observes as a test of the Mars Helicopter Delivery System at Lockheed Martin Space in 

Denver on April 2019. Credits: Lockheed Martin Space 

NASA's Ingenuity Mars Helicopter will travel with the Perseverance rover through 314 million miles (505 million 

kilometers) of interplanetary space to get to Mars. But for the team working on the first experimental flight test on 

another planet, engineering the final 5 inches (13 centimeters) of the journey has been among the most challenging 

of all. To safely navigate those 5 inches — the distance Ingenuity will travel from where it's stowed on the rover to 

the surface of Mars — they came up with the ingenious Mars Helicopter Delivery System. 

"Ingenuity is unlike any other helicopter ever built because powered controlled flight at Mars is unlike anything ever 

attempted," said MiMi Aung, project manager of the Mars Helicopter at NASA's Jet Propulsion Laboratory in 

Southern California. "And then we had to figure out how to hitch a ride and safely get deployed from the Mars 2020 

Perseverance rover." 

Ingenuity's square fuselage (which houses computers, cameras, batteries and the like) is about the size of a softball 

(7.9 by 6.3 by 5.5 inches, or 20 by 16 by 14 centimeters). But if you look outside the box, you'll find plenty of other 

important stuff — including an antenna, solar panel, landing legs and two rotors measuring 4 feet (1.2 meters) 

across — that makes stowing and deploying the helicopter a challenge. The entire package tips the scales at about 

4 pounds (2 kilograms). 

"On a Mars rover mission, the addition of even one new washer is usually worthy of debate," said Chris Salvo, the 

helicopter interface lead of the Mars 2020 mission at JPL. "The Ingenuity Mars Helicopter is a large, fragile, unique 

assemblage of hardware that is dissimilar to anything NASA has ever accommodated on a planetary mission." 

Mission engineers considered every available parking space on the rover chassis for their unusual addition, including 

the robotic arm. They eventually landed on Perseverance's belly, which on a relatively flat stretch of Red Planet 

surface should offer about 26 inches (67 centimeters) of ground clearance. While that may seem like a lot of room 

https://www.jpl.nasa.gov/news/news.php?feature=7121
https://www.jpl.nasa.gov/news/news.php?feature=7121
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(an Earthly SUV provides about a third of that), the delivery system reduces that distance by about 2 inches (6 

centimeters). Ingenuity is about 19 inches (49 centimeters) tall. This is where the 5-inch journey comes in. 

"That is not a lot of room to play with," said Salvo, "but we found if you attach the helicopter horizontally, there is 

enough to get the job done." 

How the Job Is Done 

Ingenuity will be deployed about two months after Perseverance lands on Feb. 18, 2021. During early surface 

operations, both the rover and helicopter teams will be on the lookout for potential airfields — a 33-by-33-foot (10-

by-10-meter) patch of Martian real estate that is comparatively flat, level, obstruction-free and viewable by 

Perseverance when the rover is parked about a football field away.   

On around the 60th Martian day, or sol, of the mission, Perseverance will drop the Mars Helicopter Delivery System's 

graphite composite debris shield that protected the helicopter during landing. Then it will drive into the center of 

the chosen airfield. About six days later, after the helicopter and rover teams are satisfied everything is go, they'll 

command Mars Helicopter Delivery System to do its thing. 

The deployment process begins with the release of a locking mechanism that keeps the helicopter in place. Then a 

cable-cutting pyrotechnic device fires, allowing a spring-loaded arm that holds the helicopter to begin rotating 

Ingenuity out of its horizontal position. Along the way, a small electric motor will pull the arm until it latches, 

bringing the helicopter body completely vertical with two of its spring-loaded landing legs deployed. Another 

pyrotechnic fires, releasing the other legs. 

"And all the while, the deployment system has to maintain electrical and data cable connections between rover and 

helicopter until it's ready to drop," said David Buecher, deployment system manager at Lockheed Martin Space in 

Denver, which built the system. "While I have worked on my fair share of space-based deployment systems, this 

one was on another level." 

If all goes well, mission controllers will command the delivery system to release, and Ingenuity will cover those last 

5 inches. Once a good drop is confirmed, Perseverance will be commanded to drive away so the helicopter can 

begin recharging its batteries with its solar panel. At that point, the 30-sol clock on Ingenuity's flight test program 

begins. 

The Ingenuity Mars Helicopter is an experimental flight test of new technology. Future Mars missions could enlist 

second-generation helicopters to add an aerial dimension to their explorations. They could act as scouts for human 

crews, carry small payloads or investigate cliffs, caves, deep craters and other unvisited or difficult-to-reach 

destinations. But before any of that happens, a test vehicle has to prove it's possible. 

And before the test vehicle can do any of that, it has to land safely on the surface of Mars. 

"Ingenuity needs Perseverance," said Aung. "The Mars Helicopter Delivery System is an ingenious gizmo and just 

one of the examples of how the Mars 2020 mission has worked above and beyond the call to accommodate our test 

project. Along with it and the helicopter, they had to incorporate an electronic base station and antenna dedicated 

entirely to helicopter operations into the rover. Our teams had to work closely together to make this complex 

system work. When Ingenuity flies, it will be an achievement we can all share." 

A division of Caltech in Pasadena, JPL built and manages the helicopter for NASA. Lockheed Martin Space provided 

the Mars Helicopter Delivery System. NASA's Launch Services Program, based at Kennedy Space Center, is 

responsible for launch management. 

Perseverance is a robotic scientist weighing about 2,260 pounds (1,025 kilograms). The rover's astrobiology mission 

will search for signs of past microbial life. It will characterize the planet's climate and geology, collect samples for 

future return to Earth, and pave the way for human exploration of the Red Planet. No matter what day 

Perseverance lifts off during its July 22-Aug. 11 launch period, it will land at Mars' Jezero Crater on Feb. 18, 2021. 

Source: NASA         Return to Contents 

https://www.nasa.gov/feature/jpl/how-nasas-mars-helicopter-will-reach-the-red-planets-surface
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The Night Sky 

 

 

 

WEDNESDAY, JULY 1 

 Now the waxing gibbous Moon shines within a couple degrees of Beta Scorpii, the top star of the three forming 

the Scorpion's head. Beta Sco is another famous telescopic double star: separation 14 arcseconds, magnitudes 

2.8 and 4.9. 

 This is the time of year when the two brightest stars of summer, Arcturus and Vega, are equally high overhead 

shortly after dark. Arcturus is toward the southwest, Vega is toward the east. 

 Arcturus and Vega are 37 and 25 light-years away, respectively. They represent the two commonest types of 

naked-eye stars: a yellow-orange K giant and a white A main-sequence star. They're 150 and 50 times brighter 

than the Sun, respectively — which, combined with their nearness, is why they dominate the high evening sky. 

 

THURSDAY, JULY 2 

 Look for Antares to the lower right of the bright Moon this evening. The name Antares means anti-Ares, "rival of 

Mars" in Greek. Because both are fiery orange. Around 1 or 2 a.m. these nights (depending on where you live in 

your time zone) you can compare them directly. By then Mars and the Moon will be getting low in the 

southwest, and Mars will have risen to the same height in the east. 

 But Mars, magnitude –0.5, is currently four times brighter than Antares, magnitude +1.o. This will skew your 

color comparison. The brighter something is, the paler (closer to white) its color appears to our eyes regardless 

of the color's actual hue and saturation. Think of an overexposed photograph. 

 

FRIDAY, JULY 3 

 To casual starwatchers or those without a good northern view, "Cassiopeia in July" might sound as wrong as 

Christmas in July. But already Cas has passed its lowest evening position of the year and is gradually gaining 

altitude in preparation for the coming fall and winter. Look for its flattened W shape low in the north-northeast. 

And the W is no longer quite level. 

 

 

Source: Sky and Telescope       Return to Contents 

TUESDAY, JUNE 30 

 Now the Moon shines within a few degrees of 

Alpha Librae, a very wide double star with a 

separation of 231 arcseconds. The components 

are quite unequal, magnitudes 2.8 and 5.1.  

 The central stars of the constellation Lyra, 

forming a small triangle and parallelogram, 

dangle to the lower right from bright Vega high 

in the east. The two brightest stars of the 

pattern, after Vega, are the two forming the 

bottom of the parallelogram: Beta and Gamma 

Lyrae, Sheliak and Sulafat. They're currently 

lined up vertically. Beta is the one on top. 

 Beta Lyrae is an eclipsing binary star. Compare 

it to Gamma whenever you look up at Lyra. 

Normally Beta is only a trace dimmer than 

Gamma. Sooner or later, you'll probably catch 

Beta when it is very definitely fainter than 

usual. As the Moon passes through full, it goes over the Sagittarius 

Teapot and under Jupiter and Saturn. 

 

https://skyandtelescope.org/observing/this-weeks-sky-at-a-glance-june-26-july-4-2/
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ISS Sighting Opportunities (from Denver) 

 

Date Visible Max Height Appears Disappears 

Wed Jul 1, 3:53 AM 3 min 59° 33° above W 29° above NE 

Thu Jul 2, 3:07 AM 2 min 63° 63° above ENE 17° above NE 

Thu Jul 2, 4:41 AM 4 min 19° 10° above WNW 15° above N 

Fri Jul 3, 2:21 AM 1 min 19° 19° above ENE 11° above ENE 

Fri Jul 3, 3:53 AM 3 min 25° 15° above WNW 19° above NNE 

Sat Jul 4, 3:07 AM 2 min 37° 37° above NW 23° above NNE 

Sat Jul 4, 4:44 AM 2 min 12° 10° above NW 11° above N 

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

 
 
 
 
NASA-TV Highlights   (all times Eastern Time Zone) 
 

Regularly Scheduled Programming 

NASA TV Schedule for Week of June 29 

 

Live Programming 

July 1, Wednesday 

 6 a.m. – International Space Station Expedition 63 U.S. Spacewalk #66 Coverage. Spacewalk scheduled to 

begin at 7:35 a.m. EDT with astronauts Cassidy and Behnken and is expected to last up to 7 hours (All 

Channels) 

 4 p.m. – International Space Station Expedition 63-64 crew news conference (Rubins, Ryzhikov, Kud-

Sverchkov) (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
https://www.nasa.gov/sites/default/files/atoms/files/nasa_tv_schedule_for_week_of_6-29-2020.pdf
http://www.nasa.gov/multimedia/nasatv/schedule.html
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Space Calendar 
 

 Jun 30 - Asteroid Day  

 Jun 30 - GPS 3A-03 Falcon 9 Launch  

 Jun 30 - Jilin-1 High Resolution-02A, 02B, 02E (Jilin-1 Gaofen-02A, 02B, 02E) Kuaizhou-11 
Launch  

 Jun 30 - Comet 249P/LINEAR Perihelion (0.497 AU)  

 Jun 30 - Asteroid 1640 Nemo Closest Approach To Earth (0.985 AU)  

 Jun 30 - Online Lecture: Animal Intelligence and the Search for Life Beyond Earth  

 Jun 30-Jul 02 - Online: FRIB-TA Summer School on Dense Matter in Astrophysics  

 Jul 01 - Aten Asteroid 2020 MK3 Near-Earth Flyby (0.005 AU) 

 Jul 01 - Apollo Asteroid 2019 AC3 Near-Earth Flyby (0.027 AU)  

 Jul 01 - Committee on Astrobiology and Planetary Sciences Teleconference  

 Jul 01 - Climate Innovation Virtual Forum 2020  

 Jul 01-02 - Virtual: 11th Annual Lunar and Small Bodies Graduate Conference (LunGradCon 2020)  

 Jul 01-03 - Conference: Accretion 2020 @ Fudan, Shanghai, China  

 Jul 01-04 - Online: 20th International Conference on Computational Science and its Applications, 
Cagliari, Italy  

 Jul 02 - Asteroid 228029 MANIAC Closest Approach To Earth (0.862 AU)  

 Jul 02 - Online: Planetary Science and Astrobiology Decadal Survey 2023-2032, Early Career Event #3 - 
Perspectives and Lessons Learned: Decadal Surveys in Space Science  

 Jul 02 - Webinar: Water world - How EO Data is Deepening our Knowledge of Flood Risk and Water 
Resource Management  

 Jul 03 - "Pics Or It Didn't Happen" Electron Launch  

 Jul 03 - Comet C/2020 F3 (NEOWISE) Perihelion (0.295 AU)  

 Jul 03 - Apollo Asteroid 2020 MO Near-Earth Flyby (0.024 AU)  

 Jul 03 - Amor Asteroid 2020 MT2 Near-Earth Flyby (0.041 AU) 

 Jul 03 - Lecture: Invading Mars, Cordell Hull Birthplace State Park, Byrdstown, Tennessee 

 Jul 03 - Harrison Schmitt's 85th Birthday (1935)  

 Jul 04 - Earth At Aphelion (1.017 AU From Sun)  

 Jul 04 - Apollo Asteroid 2007 UN12 Near-Earth Flyiby (0.043 AU)  

 Jul 04 - Apollo Asteroid 2020 LS Near-Earth Flyby (0.050 AU)  

 Jul 04 - Asteroid 3169 Ostro Closest Approach To Earth (0.993 AU)  

 Jul 04 - Lecture: Invading Mars, Cordell Hull Birthplace State Park, Byrdstown, Tennessee  

  

 

Source:  JPL Space Calendar        Return to Contents 

http://asteroidday.org/
http://space.skyrocket.de/doc_sdat/navstar-3.htm
https://spaceflightnow.com/2020/04/08/spacex-plans-another-starlink-launch-next-week/
https://space.skyrocket.de/doc_sdat/jilin-1-highresolution-02a.htm
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=249P
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=1640
https://www.seti.org/event/animal-intelligence-and-search-life-beyond-earth
https://indico.frib.msu.edu/event/22/
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2020+MK3
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2019+AC3
https://www.nationalacademies.org/event/07-01-2020/committee-on-astrobiology-and-planetary-sciences-teleconference
https://events.climateaction.org/climate-innovation-forum/
http://impact.colorado.edu/lungradcon/
https://accretion2020.fudan.edu.cn/
http://www.iccsa.org/
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=228029
https://www.nationalacademies.org/event/07-02-2020/planetary-science-and-astrobiology-decadal-survey-2023-2032-early-career-event-3-perspectives-and-lessons-learned-decadal-surveys-in-space-science
https://www.nationalacademies.org/event/07-02-2020/planetary-science-and-astrobiology-decadal-survey-2023-2032-early-career-event-3-perspectives-and-lessons-learned-decadal-surveys-in-space-science
https://docs.google.com/forms/d/e/1FAIpQLSf3n-D-pSrn7cyDdBCvQYThxQjscLsCbisECE2MSVSAiELN8A/viewform
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Food for Thought   

To Boldly Go: NASA Launches Lunar Loo Challenge  

 

Credit NASA (https://www.nasa.gov/lunar-loo-challenge) 

Everyone poops.  

Including astronauts, who have since the early space era found ways to do their business in near-zero 

gravity—from the Apollo missions when waste management was, in NASA's words, "a plastic bag which was 

taped to the buttocks to capture feces," to the more advanced toilets of the International Space Station that 

use fan-driven suction systems. 

Now the US space agency is calling on the world's inventors to develop a toilet that works not just in 

microgravity, but also lunar gravity on a future lunar lander spacecraft, as part of its plans to return to the 

Moon by 2024 under the Artemis mission. 

The winning design will receive $20,000, with $10,000 for second place and $5,000 for third. Children under 

the age of 18 are also encouraged to apply in a "junior" category where the prizes are public recognition and 

NASA-themed merchandise. 

"This challenge hopes to attract radically new and different approaches to the problem of human waste 

capture and containment," NASA wrote in a challenge overview that was posted Thursday 

(www.herox.com/LunarLoo ). 

The toilet should work on the Moon's gravity, which is about a sixth of the Earth's—so urine and feces will fall, 

though there will be less of a plop. 

It should occupy no more than 0.12 cubic meters (4.2 cubic feet) and operate with a noise level of less than 

60 decibels—roughly equal to a bathroom ventilation fan on Earth.  

https://www.nasa.gov/lunar-loo-challenge
https://phys.org/tags/zero+gravity/
https://phys.org/tags/zero+gravity/
https://phys.org/tags/waste+management/
https://phys.org/tags/plastic+bag/
https://phys.org/tags/lunar+gravity/
https://www.herox.com/LunarLoo
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Most important of all, it should be able to collect urine and feces simultaneously, accommodating a liter of the 

former and 500 grams (17.6 ounces) of the latter, including in diarrhea form. 

The specifications add that it should be able to deal with up to 114 grams of menstrual blood per crew per day 

and "allow for easy cleaning and maintenance, with 5 minute turnaround time or less between uses." 

The system must also be able to store the waste or toss it outside the vehicle.  

During the Apollo missions, urine expelled into space "froze into a shower of glistening ice crystal," author 

Craig Nelson poetically noted in his book "Rocket Men." The astronauts also left bags of waste on the Moon's 

surface, which NASA has said it one day hopes to study for signs of life. 

The deadline for the competition is August 17, and "bonus points will be awarded to designs that can capture 

vomit without requiring the crew member to put his/her head in the toilet."  

 

NASA's astronaut class of 2020 might be among those returning to the Moon under the Artemis program 

 

Source: Phys.org         Return to Contents 

 

 

 

 

 

 

 

https://phys.org/news/2020-06-boldly-nasa-lunar-loo.html
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Space Image of the Week 

 
 

NGC 7027: Like a Metallic Jewel Bug in the Sky   
Image Credit: NASA, ESA and J. Kastner (RIT) 

 
Explanation: As nuclear fusion engines, most stars live placid lives for hundreds of millions to billions of years. But 
near the end of their lives they can turn into crazy whirligigs, puffing off shells and jets of hot gas. In this image 
NGC 7027 resembles a jewel bug, an insect with a brilliantly colorful metallic shell. 
 
Recently, NGC 7027's central star was identified in a new wavelength of light — near-ultraviolet — for the first time 
by using Hubble's unique capabilities. The near-ultraviolet observations will help reveal how much dust obscures the 
star and how hot the star really is. This object is a visibly diffuse region of gas and dust that may be the result of 
ejections by closely orbiting binary stars that were first slowly sloughing off material over thousands of years, and 
then entered a phase of more violent and highly directed mass ejections. Hubble first looked at this planetary 
nebula in 1998. By comparing the old and new Hubble observations, researchers now have additional opportunities 
to study the object as it changes over time.  
 
Planetary nebulas are expanding shells of gas created by dying stars that are shedding their outer layers. When 
new ejections encounter older ejections, the resulting energetic collisions shape the nebula. The mechanisms 
underlying such sequences of stellar mass expulsion are far from fully understood, but researchers theorize that 
binary companions to the central, dying stars play essential roles in shaping them. NGC 7027 is approximately 3,000 
light-years away in the constellation Cygnus. 

 

Source: NASA        Return to Contents 

https://www.nasa.gov/image-feature/ngc-7027-like-a-metallic-jewel-bug-in-the-sky

