
 

A familiar-looking messenger from another
solar system
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U1 spotted whizzing through the Solar System in images taken with the WIYN
telescope. The faint streaks are background stars. The green circles highlight the
position of U1 in each image. In these images U1 is about 10 million times
fainter than the faintest stars visible with the naked eye. Credit: R. Kotulla
(University of Wisconsin) & WIYN/NOAO/AURA/NSF

The visit of the interstellar interloper 1I/2017 U1, recently spotted
streaking through the solar system, gives the people of Earth their first
chance to study up close an object from another planetary system. In a
study carried out with the WIYN telescope at Kitt Peak National
Observatory and the Nordic Optical Telescope in the Canary Islands,
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astronomers find that despite its foreign origins, U1 is familiar in
appearance—its size, rotation, and color are similar to that of asteroids
in our solar system. Its familiar appearance supports the long-held view
that our solar system once ejected its own flotilla of such messengers out
into interstellar space.

Discovered on 18 October 2017 as it sped away from the sun, the
interstellar interloper U1 was quickly recognized, from its hyperbolic
orbit, to have originated outside the solar system. Its fortuitous close
passage to Earth, first noticed by the Pan-STARRS telescope, attracted
the attention of astronomers eager to take a close look at an object
formed elsewhere in the galaxy.

In a sequence of images taken over 5 nights with the One Degree Imager
on the 3.5-m WIYN telescope at Kitt Peak National Observatory and
with the 2.5-m Nordic Optical Telescope on La Palma in the Canary
Islands, U1 was found to be slightly red and to vary in brightness with an
8 hour period. Both properties are similar to those of asteroids in the
inner solar system.

From its changing brightness, the team inferred that U1 is highly
elongated with rough dimensions 30m x 30m x 180m. About twice the
height of the Statue of Liberty, the 6:1 aspect ratio of U1 is "similar to
the proportions of a fire extinguisher—although U1 is not as red as that,"
said David Jewitt (UCLA), the first author of the study.
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Same image sequence as above, but without the green circles. Credit: R. Kotulla
(University of Wisconsin) & WIYN/NOAO/AURA/NSF

"With such an elongated shape, U1 probably needs a little cohesive
strength to hold it together. But that's not really unusual," remarked
study coauthor Jayadev Rajagopal (National Optical Astronomy
Observatory). Commenting on its size, rotation, and color, Rajagopal
said, "the most remarkable thing about U1 is that, except for its shape,
how familiar and physically unremarkable it is."

In the familiar-looking U1, astronomers recognize a possible close
cousin to the asteroids and comets that are thought to have been
launched from our own solar system early in its history. As the giant
planets formed, they jostled leftover asteroids and comets into
increasingly eccentric orbits. Some asteroids and comets impacted the
inner planets leaving craters. Others are thought to have been ejected
from the solar system entirely.

The pock-marked surfaces of the inner solar system help to verify this
story. However, there has been no direct evidence to date that comets
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and asteroids were once ejected from the solar system. If planets form
around other stars the same way they did in the solar system, many
objects the size of U1 are predicted to be ejected in the process.

  
 

  

Multiple exposures centered on U1 combined into one image (top). The light
from background stars is smeared out into streaks as the telescope follows U1 on
the sky. Some of the streaks appear cut off, because the camera is a mosaic of
many smaller detectors. If the stars are first masked out and the images then
combined, U1 appears alone (bottom). Credit: R. Kotulla (University of
Wisconsin) & WIYN/NOAO/AURA/NSF

"U1 may provide the first direct evidence that planetary systems around
other stars ejected objects as they formed," said Rajagopal.
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Although we'll never see U1 after it leaves the solar system, astronomers
are optimistic about opportunities to study other interstellar interlopers.
With most stars now believed to harbor planetary systems, ejected
bodies should be common in the galaxy.

That perspective suggests that our solar system may, in fact, be flooded
with interstellar interlopers that pass through the solar system
undetected. The authors estimate that based on the properties of U1,
there are about ten thousand U1-sized objects closer to the sun than
Neptune at any given time. "Each one whizzes through the solar system
in about 10 years," said Jewitt, "and every 10 years or so, we have a
completely new bunch of these objects, a few of which we can hope to
see."

  
 

  

Color image of U1 created from observations taken through filters centered at
4750A, 6250A, and 7500A. Credit: R. Kotulla (University of Wisconsin) &
WIYN/NOAO/AURA/NSF

Future surveys designed to detect moving objects, such as the wide, fast,
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deep survey to be carried out with the Large Synoptic Survey Telescope,
are likely to discover more of these interlopers, giving us further
opportunities to study objects from beyond the solar system.

  More information: "Interstellar Interloper 1I/2017 U1: Observations
from the NOT and WIYN Telescopes," 
www2.ess.ucla.edu/~jewitt/papers/2017/JLR17.pdf
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