
 

Looks like a comet but feels like an asteroid?
That's wild!
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Comets no longer have clear cut definitions. johntewell

Comet ISON's fate has left many sad. For the public, the comet could
have made for a spectacular view in December. For scientists, it would
have been a chance to learn more about these mysterious bodies. But
why are comets mysterious? And what really are they? Some recent
missions are beginning to answer that question

In 2006 the NASA Stardust mission returned to Earth with the first
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http://www.nasa.gov/mission_pages/stardust/timeline/index-overview.html


 

samples collected directly from a comet. What scientists discovered
when they analysed the samples was not what they were expecting. The
results challenged many commonly-held assumptions about the
composition of comets and asteroids, as well as the formation of the
solar system as we know it today.

Before this mission, scientists had always characterised comets and
asteroids as completely different. Asteroids make frequent deposits on
Earth in the form of meteorites and are thought to have formed in the
inner solar system, close to the sun. They contain rock minerals that
formed in high temperatures early on in solar system history – more than
4.5 billion years ago. Their orbits are generally circular.

Comets, on the other hand, are less-frequent visitors from the outer solar
system. They are often called dirty snowballs and are believed to act as
time capsules from the deep freeze of the solar system, containing the
primary dust and gases from which everything we can touch and smell
began. Comets glow and produce a tail of gas and dust when they pass
through the inner solar system because the sun's heat causes frozen gases
within them to sublime. Their orbit is different to that of asteroids, being
generally more elliptical.

The Stardust mission collected grains from the tail of comet 81P/Wild2.
Analysis of these grains revealed them to be high-temperature rock
minerals, indistinguishable from those commonly found in asteroids,
their presence indicated an inner solar system origin. But 81P/Wild2
looks, smells and acts just like a comet. And, having been wrenched
from its more distant orbit to one in the inner solar system by the
gravitational pull of Jupiter in 1974, its orbit classified it as a comet.

The big question is: how can a comet contain minerals formed in the
inner solar system when it is supposed to have been formed some 30AU
away from the sun, where AU is the distance from the Earth to the sun,
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and its surroundings are as cold as -200°C?

This question has thrown space scientists into disarray, showing that
classic solar system formation models that have been relied on for many
years do not square with the evidence in these samples. Unfortunately
only one comet has been sampled directly of the trillion or so that are
estimated to exist.

Even without real rock samples returned to Earth, astronomers have 
recently used an infrared telescope to study an asteroid remotely. It is
called 24 Themis and is located in the outer part of the main asteroid belt
, between Mars and Jupiter. It was found to contain water-ice, an
unexpected component in an asteroid and something that would normally
help to classify it as a comet. Also, asteroid P/2013 P5 was observed by
the Hubble Space Telescope in September this year to have six cometary-
like tails, even though it has an asteroid-like orbit. These results obtained
remotely would not be understood so well without the Stardust mission.

So where does this leave us and why does it matter? The current thinking
is that the two extremes of composition do exist. Some asteroids are true
asteroids – they contain only material formed in the inner solar system
and no water ice. Conversely some comets are true comets – they
contain only outer Solar System material. But the samples obtained from
81P/Wild2 and remote sensing of other solar system objects highlights
that solar system models must account for a continuum of compositions
from asteroid to comet.

Many elements of the universe remain a mystery. For instance, it is still
unclear if water and organic material were delivered to Earth by comets
or asteroids. But perhaps more Earthly desires will drive research in this
area. One that no longer seems science fiction is the mining of space
objects for their precious metals.
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http://www.nature.com/nature/journal/v464/n7293/abs/nature09029.html
https://phys.org/tags/asteroid/
https://phys.org/tags/main+asteroid+belt/
http://iopscience.iop.org/2041-8205/778/1/L21
https://phys.org/tags/inner+solar+system/
https://phys.org/tags/solar+system/
https://phys.org/tags/comet/


 

Before anyone goes to the expense of sending a mining mission to an
asteroid, they will want to check first that it contains the metals they
require. If comets have such metals too, then perhaps asteroids won't be
the only potential mines we have.

This story is published courtesy of The Conversation (under Creative
Commons-Attribution/No derivatives).
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