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We might have a new mini-moon soon

September 30 2020, by Nancy Atkinson
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A screenshot of object 2020 SO’s projected unusual orbit. Credit: Orbit
Simulator.
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Is it a new asteroid mini—-moon or a human-made mini-moon? That's the
question about a small object approaching Earth, called 2020 SO.
NASA's Small Body Database predicts the object will captured by
Earth's gravity in October 2020 and temporarily be trapped in orbit.

But a few unusual characteristics of 2020 SO suggest it might not be a
small asteroid, like the two previously known temporary mini-moons
that have briefly orbited our planet. Instead, this new object might in
fact be an old object from Earth—an old second-stage rocket part from
the Surveyor 2 lunar lander mission, launched in 1966.

Mini-moons, or TCOs (Temporarily Captured Objects) have probably
occurred more over history than we know, but only two have ever been
confirmed: 2006 RH120, which hung out in Earth orbit from 2006 to
2007, and the one discovered earlier this year, 2020 CD3, in Earth orbit
from 2018 to 2020. Those objects were definitely small space rocks.

But trajectory models of 2020 SO show it has an orbit very similar to
Earth's, and is approaching at a very low speed—approximately 1,880
miles per hour (3,025 km/h) or 0.84 km per second (.5 mi/sec). That is
an extremely slow speed for an asteroid, even a chunk of rock that could
have been ejected from the Moon. Also, the size of 2020 SO is
estimated to be between 20 and 45 feet (6 to 14 meters), definitely
comparable to the Centaur-D stage that was part of the Surveyor 2
mission, which is measured at approximately 41 feet or 12 meters.

Asteroid #2020S0 is suspected of being the Surveyor 2 centaur
rocket booster, launched on 20 September 1966. The Earth-like
orbit and low relative velocity suggest a possible man-made
object.

— Kevin Heider (@kpheider) September 21, 2020

2/4


https://phys.org/tags/orbit/
https://twitter.com/hashtag/2020SO?src=hash&ref_src=twsrc%5Etfw
https://twitter.com/kpheider/status/1307833135908831232?ref_src=twsrc%5Etfw
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Calculations of the trajectory show the object orbits the Sun every 1.06
years (387 days). It should be captured by Earth temporarily from
October 2020 to about May of 2021.

Amateur astronomer Kevin Heider said on Twitter that around the time
of closest approach on December 1, 2020, 2020 SO will only brighten to
about apparent magnitude 14.1, and would require a telescope with
roughly a 150mm (6”) objective lens to see visually.

Astronomers at the Pan-STARRSI1 telescope in Hawaii first spotted
2020 SO on September 17, 2020. They designated it as asteroid and
added it as an Apollo asteroid in the JPL. Small-Body Database. Apollo
asteroids are a class of asteroids whose paths cross Earth's orbit, and
often have near-Earth encounters.

Asteroid 2020 SO may get captured by Earth from Oct
2020—May 2021. Current nominal trajectory shows shows
capture through L2, and escape through L1. Highly-chaotic path,
so be prepared for lots of revisions as new observations come in.
@renerpho @nrcoQe https://t.co/h4JaG2rHEd
pic.twitter.com/RfUael tEWq

— Tony Dunn (@tony873004) September 20, 2020

You can play around with the orbit trajectory of 2020 SO at this link.

In a message group for astronomers, it was noted that Paul Chodas,
manager of NASA's Near Earth Object Center at the Jet Propulsion
Laboratory suggested the object might be the rocket booster of Surveyor
2. Another message indicated observations show it appears to be
chaotically tumbling.

Surveyor 2 launched to the Moon on September 20, 1966. It was
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https://twitter.com/renerpho?ref_src=twsrc%5Etfw
https://twitter.com/nrco0e?ref_src=twsrc%5Etfw
https://t.co/h4JaG2rHEd
https://t.co/RfUaeLtEWq
https://twitter.com/tony873004/status/1307729521869611008?ref_src=twsrc%5Etfw
http://orbitsimulator.com/gravitySimulatorCloud/simulations/1600619137026_2020SO.html
https://groups.io/g/mpml/message/35850

PHYS 19X

supposed to land on the Moon to do reconnaissance for the Apollo
human mission to the Moon, but a mid-course correction failed when a
thruster didn't ignite, and NASA eventually lost contact with the
spacecraft. The failure caused the spacecraft to tumble out of control
and 1t ended up crashing on the Moon, near Copernicus crater.

Astronomers will be watching as this object is captured by Earth's
gravity, and hope to say definitively what 2020 SO actually is.
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