
 

Beyond Neptune, a chunk of ice is orbiting
the sun in the wrong direction

August 17 2016, by Matt Williams

  
 

  

An artist’s concept of a trans-Neptunian object(TNOs). The distant sun is
reduced to a bright star at a distance of over 3 billion miles. Credit: NASA

Beyond the orbit of Neptune, the farthest recognized-planet from our
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sun, lies the mysteries population known as the Trans-Neptunian Object
(TNOs). For years, astronomers have been discovering bodies and minor
planets in this region which are influenced by Neptune's gravity, and
orbit our sun at an average distance of 30 Astronomical Units.

In recent years, several new TNOs have been discovered that have
caused us to rethink what constitutes a planet, not to mention the history
of the solar system. The most recent of these mystery objects is called
"Niku", a small chunk of ice that takes its name for the Chinese word for
"rebellious". And while many such objects exist beyond the orbit of
Neptune, it is this body's orbital properties that really make it live up to
the name!

In a paper recently submitted to arXiv, the international team of
astronomers that made the discovery explain how they found the TNO
using the Panoramic Survey Telescope and Rapid Response System 1
Survey (Pan-STARRS 1). Measuring just 200 km (124 miles) in
diameter, this object's orbit is tilted 110° to the plane of the solar system
and orbits the sun backwards.

Ordinarily, when planetary systems form, angular momentum forces
everything to spin in the same direction. Hence why, when viewed from
the celestial north pole, all the objects in our solar system appear to be
orbiting the sun in a counter-clockwise direction. So when objects orbit
the sun in the opposite direction, an outside factor must be at play.
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Artist’s impression of Planet Nine as an ice giant eclipsing the central Milky
Way, with a star-like Sun in the distance. Neptune’s orbit is shown as a small
ellipse around the Sun. Credit: ESO/Tomruen/nagualdesign

What's more, the team compared the orbit of Niku with other high-
inclination TNOs and Centaurs, and noticed that they occupy a common
orbital plane and experience a clustering effect. As Dr. Matthew J.
Holman – a professor at the Harvard-Smithsonian Center for
Astrophysics and one of the researchers on the team – told Universe
Today via email:

"The orbit of Niku is unusual in that it is nearly perpendicular to the
plane of the solar system. More than that, it is orbiting in the opposite
direction of most solar system bodies. Furthermore, there are a few
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bodies that share the same or orbital plane, with some orbiting prograde
and some orbiting retrograde. That was unexpected."

One possibility, which the team has already considered, was that this
mysterious orbital pattern might be evidence of the much sought-after
Planet Nine. This hypothetical planet, which is believed to exist at the
outer edge of our solar system (20 times further from our sun than
Neptune), if it exists, is also thought to be 10 times the size of the Earth.

  
 

  

Animated diagram showing the spacing of the Solar Systems planet’s, the
unusually closely spaced orbits of six of the most distant KBOs, and the possible
“Planet 9”. Credit: Caltech/nagualdesign

4/7



 

"Planet Nine seems to be gravitationally influencing another nearby
population of bodies that are also orbiting nearly perpendicular to the
plane of the solar system," said Holman, "but those objects have much
larger orbits that also come closer to sun at their closest approach. The
similarity (perpendicular) nature of Niku's orbit to that of the more
distant population hints at a connection."

Establishing such a connection based on the orbits of distant objects is
certainly tempting, especially since no direct evidence of Planet Nine has
been obtained yet. However, upon further analysis, the team concluded
that Niku is too close to the rest of the solar system for its orbit to be
effected by Planet Nine.

In addition, the orbits of the clustered objects that circle the sun
backwards along the same 110-degree plane path was seen as a further
indication that something else is probably at work. Then again, it may
very well be that there is a giant planet out there, and that it's influence is
mitigated by other factors we are not yet aware of.
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Artist's concept of a mysterious TNO orbitting at the edge of our Solar System.
Credit: ESO/L. Calçada/Nick Risinger

"The population of objects in Niku-like orbits is not long-term stable,"
said Holman. "We hoped that adding the gravitational influence of an
object like Planet Nine might stabilize their orbits, but that turned out
not to be the case. We are NOT ruling out Planet Nine, but we are not
finding any direct evidence for it, at least with this investigation."

So for the time being, it looks like Planet Nine enthusiasts are going to
have to wait for some other form of confirmation. But as Konstantin
Batyagin – the Caltech astronomer who announced findings that hinted
at Planet Nine earlier this year – was quoted as saying, this discovery is
yet another step in the direction of a more complete understanding of the
outer solar system:
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"Whenever you have some feature that you can't explain in the outer
solar system, it's immensely exciting because it's in some sense
foreshadowing a new development. As they say in the paper, what they
have right now is a hint. If this hint develops into a complete story that
would be fantastic."

Whatever the cause of Niku's strange orbit (or those TNOs that share its
orbital pattern) may be, it is clear that there is more going on in the outer
solar system than we thought. And with every new discovery, and every
new object catalogued by astronomers, we are bettering our
understanding of the dynamics that are at work out there.

Source: Universe Today
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