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Hayabusa2 Comes  Home 
 

 
 

On December 5, a 16-inch-diameter capsule ejected from 
the Japanese probe Hayabusa2 completed a six year 
journey, delivering samples from the asteroid Ryugu to 
Earth. Launched in December 2014, Hayabusa2 surveyed 
Ryugu (3,000 feet-wide, e.g. 900 meters) up close from 
June 2018 to November 2019, taking two separate 
samples and deploying a small lander and several micro-
rovers. The 16 kg. capsule landed in the Austalian 
outback. JAXA recently approved an extended mission 
for the parent Hayabusa2 spacecraft to fly by the small 
asteroid (98943) 2001 CC21 in 2026 and rendezvous with 
yet another space rock, 1998 KY26, in 2031. Additionally, 
JAXA is collaborating with Germany on a low-cost 
asteroid mission called Destiny+ to launch in 2024. 

Articles: https://spacenews.com/hayabusa2-delivers-
asteroid-samples-to-earth-after-six-year-voyage/ 

https://www.space.com/japan-hayabusa2-asteroid-
samples-land-australia  

https://www.space.com/hayabusa2-asteroid-ryugu-
samples-arrive-in-japan  
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Moon to Earth: Wake Up, America! 
  

 
China has undertaken the most ambitious robotic sample return mission in history. Its 
Chang'e-5 probe launched on November 23, beginning a 23 day mission to return the first 
lunar samples since Russia’s Luna 24 in 1976. It landed near the volcanic peak of Mons 
Rümker, a mountain in Oceanus Procellarum, on December 1. Wiithin hours it was drilling and 
scooping 2 kg. of samples. The ascent stage of the lander lifted off on December 3, to 
rendezvous and dock with the orbiting Earth return modules on December 5 – the first time an 
automated docking has been done in lunar orbit (margin for error on docking: 5 cm). During 
those few days, counting the Chang’e-5 lander, orbiter and ascent vehicles all carrying out 
various tasks, China had eight operational spacecraft on or in the vicinity of the moon. The 
samples were transferred to an Earth return capsule, and the ascent stage was then 
deliberately crashed into the moon. TEI is scheduled for December 12, landing after a skip 
reentry on December 16. The lander unfurled a Chinese flag on the moon for the first time.  

Articles: https://www.space.com/china-chang-e-5-moon-sample-return-mission-launch 

https://www.space.com/china-chang-e-5-lands-on-moon-to-collect-lunar-samples 

https://www.space.com/china-chang-e-5-moon-landing-lunar-sample-video 

https://www.space.com/china-chang-e-5-moon-orbit-docking-success 

https://www.space.com/china-flag-on-moon-chang-e-5-lunar-landing  

https://www.space.com/china-chang-e-5-moon-sample-return-mission-launch
https://www.space.com/china-chang-e-5-lands-on-moon-to-collect-lunar-samples
https://www.space.com/china-chang-e-5-moon-landing-lunar-sample-video
https://www.space.com/china-chang-e-5-moon-orbit-docking-success
https://www.space.com/china-flag-on-moon-chang-e-5-lunar-landing
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First Operational Crew Dragon Mission Launches  
  

 
The four astronauts of the Crew-1 mission docked with ISS on November 17, just 27 hours 
after launch from KSC. This flight marks the culmination of the Commercial Crew Program 
begun by NASA in 2010. Bragging rights for SpaceX, too: it was awarded a CCDev contract in 
2014, ath the same time as Boeing, but Boeing’s Starliner has yet to finish a successful 
unmanned test, let alone deliver any astronauts to orbit. The four astronauts on Crew-1 join 
NASA astronaut Kate Rubins and Roscosmos cosmonauts Sergey Ryzhikov and Sergey Kud-
Sverchkov of ISS Expedition 64, who have been on ISS since October; Crew-1 will have a six-
month stay on ISS. Having a larger crew aboard allows NASA to more than double the amount 
of research conducted per week in the U.S. part of the space station. 

Articles: https://www.space.com/spacex-crew-1-astronaut-nasa-launch-success 

https://www.space.com/spacex-crew1-baby-yoda-child-zerog-indicator 

https://spacenews.com/crew-dragon-docks-to-iss-on-first-operational-mission/ 

https://www.space.com/spacex-crew-1-arrival-space-station-new-era 
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ESA is First to Pay for Space Debris Removal 

                                                   
 

The European Space Agency (ESA) signed an 86 million euro ($104 

million) contract with Swiss start-up ClearSpace SA on November 13 

to perform the world’s first space debris removal mission, to launch 

in 2025. ClearSpace-1 will be the first space debris removal that is 

not a demonstration mission. Its goal is to safely deorbit a payload 

adapter launched aboard the second flight of the Arianespace Vega 

rocket in 2013. ESA’s 86 million euros will be supplemented with an 

additional 24 million euros ClearSpace is raising from commercial 

investors. Approximately 14 million euros of the privately-raised 

funds will be utilized for this mission; the remaining 10 million will 

be set aside for contingencies. 

Articles: https://spacenews.com/clearspace-contract-signed/ 

https://www.esa.int/Safety_Security/ESA_purchases_world-

first_debris_removal_mission_from_start-up 

https://spacenews.com/taking-out-the-trash-one-mans-mission-to-

tidy-up-the-space-environment/ 

https://spacenews.com/clearspace-contract-signed/
https://www.esa.int/Safety_Security/ESA_purchases_world-first_debris_removal_mission_from_start-up
https://www.esa.int/Safety_Security/ESA_purchases_world-first_debris_removal_mission_from_start-up
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Rocket Lab Joins Reusable Booster Club 
                                                            

 
 

Rocket Lab recovered the first stage of its two-stage Electron rocket for the first time on 
November 19, fishing the booster out of the Pacific Ocean about 400 miles from its New 
Zealand launch site a few hours after it had helped launch a 30-satellite mission aptly 
called "Return to Sender." The recovery vessel encountered 6.5-foot swells at the 
splashdown site, "so it was a pretty lively event out there," company founder and CEO 
Peter Beck said. "Ironically, the stage survived in really great condition after coming 
back from space, but it did take a bit of a beating out at sea." And things got really 
sporty on the way back to shore, when the ship and its crew battled 16.5-foot swells. 

Articles:  https://www.space.com/rocket-lab-launch-booster-recovery 

https://spacenews.com/rocket-lab-launches-electron-in-test-of-booster-
recovery/ 

https://spacenews.com/rocket-lab-declares-success-in-electron-rocket-
recovery/ 

https://www.space.com/rocket-lab-booster-recovery-success-for-reusability 

 

https://www.space.com/rocket-lab-launch-booster-recovery
https://spacenews.com/rocket-lab-launches-electron-in-test-of-booster-recovery/
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Arthur C. Clarke Will Go to the Moon 

 

…at least his DNA will. Among the payloads on Astrobotic’s Peregrine lander, 

scheduled to launch in July 2021 and land in Lacus Mortis, are capsules containing 

symbolic portions of cremated remains and DNA samples, a service offered by 

Houston-based Celestis, Inc. The Luna 02 mission, which Celestis is calling “the 

Tranquility flight”, is the 18th Celestis memorial spaceflight, most of which have 

been orbital or suborbital. Celestis' Luna 01 flight sent the "cremains" of 

astrogeologist Eugene Shoemaker to the moon aboard NASA's Lunar Prospector 

spacecraft in 1998. The Peregrine lander is slated to have six Celestis containers, 

each holding 10 to 13 flight capsules, and they are fully booked. Elysium Space is 

also offering lunar memorial services on the same Peregrine flight, charging $9,950 

for the first 50 participants and $11,950 for later reservations.   

Article: https://www.space.com/moon-memorial-spaceflight-astrobotic-lunar-

cremated-remains 

 

 

https://www.space.com/moon-memorial-spaceflight-astrobotic-lunar-cremated-remains
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NASA Contracts for Lunar Sample Purchases                                                         

 

On December 3, NASA announced that it has issued awards to ispace Europe, ispace Japan, 

Lunar Outpost and Masten Space Systems for the collection of small amounts of lunar 

samples. The companies will fly robotic missions to the moon and demonstrate that they have 

collected the material through images and other data. NASA will then take ownership of the 

materials. Total value of the contracts is just $25,001, ranging from $1 to lowest bidder Lunar 

Outpost to $15K to Masten (the other two companies got $5K each). NASA will pay the 

companies 10% at the time of award, another 10% at launch and the remaining 80% once the 

sample is collected. This means it will be cutting a check to Lunar Outpost for ten cents, less 

than the cost of postage. “We want to demonstrate explicitly that you can extract and you can 

utilize resources, and that we will be conducting those activities in full compliance with the 

Outer Space Treaty,” said Mike Gold, acting NASA associate administrator for international and 

interagency relations. “That’s the precedent that’s important to set.” 

Article: https://spacenews.com/nasa-selects-four-companies-for-lunar-sample-

purchases/  

 

 

https://spacenews.com/nasa-selects-four-companies-for-lunar-sample-purchases/
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Artemis Astronauts Chosen 

                                        
NASA currently has 47 active astronauts; 18 of these have been selected as the new “First 

Team” for moon missions. There are 9 men and 9 women, and they range in age from 32 to 

55. Half of them have previously flown to space, and two of them are currently aboard ISS in 

orbit. NASA anticipates selecting the members of the Artemis II crew as early as 2021, and the 

crew for Artemis III, the first to land on the moon, later. Both missions would launch with four 

people, with two astronauts becoming the next astronauts to walk on the moon on Artemis III. 

Other astronauts will be taked to Artemis later, and not all of this first batch will necessarily 

make it to the lunar surface. The Lunar Gateway station needs a crew, also. 

Article: https://www.space.com/nasa-artemis-astronauts-for-moon-landing-

unveiled 

https://spacenews.com/nasa-selects-cadre-of-astronauts-for-artemis-missions/ 

https://www.space.com/nasa-artemis-astronauts-first-woman-on-moon 

 

  

https://www.space.com/nasa-artemis-astronauts-for-moon-landing-unveiled
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First Orbital Fuel Depot   

                            
“We’re building the world’s first operational satellite fuel depot,” says Orbit Fab CEO Daniel 

Faber. “This helps us solve the chicken and egg problem. No one is buying fuel in orbit because 

no one is selling it. We built an egg.” Orbit Fab flew prototype equipment on ISS last year, and 

now it has signed an agreement with Spaceflight Inc. to launch its first operational fuel depot, 

named Tanker-001 Tenzing, aboard a SpaceX Falcon 9 as early as June 2021. The microsatellite 

will store a green propellant in sun synchronous orbit to refuel other spacecraft -- type of 

propellant and quantity hasn’t been disclosed, but Faber calls it a minimum viable product. So 

there’s the egg. Do they have a chicken? This article says nothing about signed-up customers. 

Articles: https://spacenews.com/orbit-fab-to-launch-with-spaceflight/ 

https://spacenews.com/orbit-fab-to-test-refueling-technology-on-iss/ 

 

 

 

 

https://spacenews.com/orbit-fab-to-launch-with-spaceflight/
https://spacenews.com/orbit-fab-to-test-refueling-technology-on-iss/


Oklahoma Space Alliance Update              Page 12 of 18                                  December 2020 

 

More Records for Falcon 9 

                            

How time flies. It was only in 2015 that SpaceX managed its first successful landing of a 
Falcon 9 first stage, and now the number of successful landings is up to 67. On November 
24, Falcon 9 lauched for the 100th time. The first stage recovery set a record of its own; 
that particular stage landed successfully for the 7th time. The stage first flew in September 
2018 on the launch of the Telstar 18 Vantage satellite. Next came the final Iridium mission 
in January 2019. The next four launches, like this one, were Starlink missions, starting in 
May 2019, and most recently August 2020. This flight carried 60 more Starlink satellites. 
SpaceX has now launched 955 Starlink satellites, of which 895 are in orbit. Beta testing of 
their broadband internet ervice has begun. Falcon 9 has launched 23 times so far this 
year.  

 Article: https://www.space.com/spacex-starlink-100th-falcon-9-rocket-launch 

https://spacenews.com/spacex-sets-new-falcon-9-reuse-milestone-on-
starlink-launch/ 

 

 

 

https://www.space.com/spacex-starlink-100th-falcon-9-rocket-launch
https://spacenews.com/spacex-sets-new-falcon-9-reuse-milestone-on-starlink-launch/
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Starship Continues to Fail Toward Success 

 

So far, four Starship prototypes have been destroyed in ground tests, some of them 

spectacularly.  The latest, SN8, made the first successful – well, mostly successful – high 

altitude flight before exploding in a hard landing. The flight (which had been aborted a day 

earlier just 2 seconds before liftoff) took place the afternoon of December 9, and lasted 6 

minutes and 42 glorious seconds. Target altitude as 12.5 km, but SpaceX didn’t immediately 

report what altitude was actually reached. Many elements of the test were successful, 

including maneuvering to a horizontal orientation via the fins. But the landing was too fast, 

and the resulting explosion left little intact but the nose cone.  But SpaceX continues to churn 

out test vehicles on its assembly line. The next Starship prototype, SN9, is almost complete, 

and will no doubt begin testing in the near future. 

Articles: https://spacenews.com/starship-prototype-makes-first-high-altitude-

flight-explodes-upon-landing/ 

https://www.space.com/spacex-starship-sn8-test-launch-landing-explosion 

https://www.space.com/spacex-starship-sn8-launch-abort 

 

 

https://spacenews.com/starship-prototype-makes-first-high-altitude-flight-explodes-upon-landing/
https://spacenews.com/starship-prototype-makes-first-high-altitude-flight-explodes-upon-landing/
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NASA Considers Commercial Comsats for Mars                                        

 
In recent presentations to advisory committees, NASA officials have discussed the 

possibility of working with industry to place several satellites into orbit around 

Mars that would serve as relays for other missions. One proposal presented at 

those meetings features three satellites in equatorial orbits at altitudes of 6,000 

km. Such a network might boost data rates from NASA missions by a factor of 100. 

Cost and contacting arrangements are all very hypothetical and undetermined at 

this point, but the report accompanying the Senate FY 2021 NASA appropriations 

bill notes that “The Committee is aware that NASA is investigating possible new 

models for using commercial services for future communications with Mars 

surface assets in the late 2020s and early 2030s, though no such services exist 

today,” and calls for a report within 180 days of enactment “outlining the Science 

plan for securing such commercial services for future Mars surface assets.”  

Article: https://spacenews.com/nasa-considering-commercial-mars-data-relay-

satellites/ 

 

 

https://spacenews.com/nasa-considering-commercial-mars-data-relay-satellites/
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Nanoracks Commercial Airlock Arrives at ISS 
Aboard Upgraded Cargo Dragon 

 

CRS-21, the first upgraded version of the SpaceX Dragon cargo ship, 
launched on December 6 and arrived at ISS the following day. It was the 
first unmanned spacecraft with the ability to dock itself to the space station 
automatically, which it did flawlessly. Previous cargo Dragons have parked 
near the station and been hauled in by astonauts using the Canadarm. 
Since Crew-1 Dragon recently delivered four astronauts to ISS, this is also 
the first time two Dragons have been docked to the station at the same 
time. CRS-21 delivered 6,400 lbs. (2,903 kg) of supplies and equipment, 
including the Bishop commercial airlock developed by Nanoracks and 
holiday goodies for the astronauts, including cherry blueberry cobbler, 
roasted turkey, macaroni and cheese, potatoes au gratin, corn, green beans 
and shortbread cookies with "sparkle gel" for decorating. ISS is beginning to 
look like Deep Space 9; there are currently six spacecraft (two crew and 
four cargo ships) docked at the station. 

Article: https://www.space.com/spacex-cargo-dragon-crs-21-docks-at-
space-station 

 

https://www.space.com/spacex-cargo-dragon-crs-21-docks-at-space-station
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Revised FAA Commercial Space Regulations are 
Almost Here 

                                         

The FAA began to rewrite its launch and reentry licensing rules two-and-a-
half years ago.  The new regulation is due to be published for public 
comment soon, and will become law 90 days thereafter. Key revisions 
allow a single operator’s license to be used for multiple launches from 
multiple sites, said FAA associate administrator for commercial space 
transportation Wayne Monteith. “It eliminates duplicative requirements in 
different launch ranges, and reduces regulatory language by about 85 
percent.” United Launch Alliance CEO tory Bruno likes what he sees. In a 
SpaceNews op-ed he says “These clarified rules provide a solid foundation 
for the commercial rocket launch industry — ensuring that launch 
companies can understand and follow the rules while keeping critical 
national infrastructure and American citizens safe when launching.” 

Articles: https://spacenews.com/faa-commercial-space-launch-regulations-
in-final-coordination/  

https://spacenews.com/op-ed-faa-streamlining-effort-empowers-u-s-
launch-industry/  

 

https://spacenews.com/op-ed-faa-streamlining-effort-empowers-u-s-launch-industry/
https://spacenews.com/op-ed-faa-streamlining-effort-empowers-u-s-launch-industry/
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What a Biden Administration Means for Space

                

More spending on climate science missions, less on Artemis, is the speculation. It’s 

worrying for the notion of NASA commercial partnerships that none of the eight 

persons on Biden’s NASA transition team have any commercial orientation; most 

of them are scientists. The continued existence of Space Force is a done deal in law 

that cannot be undone by executive order, and no major changes are expected 

there. 

Articles: https://spacenews.com/from-the-moon-to-the-earth-how-the-biden-

administration-might-reshape-nasa/ 

https://spacenews.com/biden-administration-expected-to-emphasize-climate-

science-over-lunar-exploration-at-nasa/ 

https://spacenews.com/biden-likely-to-stay-course-on-space-force-and-defense-

investments/ 

https://www.space.com/president-elect-biden-nasa-transition-team 

 

 

https://spacenews.com/from-the-moon-to-the-earth-how-the-biden-administration-might-reshape-nasa/
https://spacenews.com/from-the-moon-to-the-earth-how-the-biden-administration-might-reshape-nasa/
https://spacenews.com/biden-administration-expected-to-emphasize-climate-science-over-lunar-exploration-at-nasa/
https://spacenews.com/biden-administration-expected-to-emphasize-climate-science-over-lunar-exploration-at-nasa/
https://spacenews.com/biden-likely-to-stay-course-on-space-force-and-defense-investments/
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That’s All Folks  
 


