Is There a Planet Nine in Our Solar System?
There is a lot more to our solar system than eight planets going around the Sun. For example,
between Mars and Jupiter, there is an asteroid belt filled with small rocky objects. These objects
are leftover bits that didn’t get swept up when the planets were forming. Out beyond Neptune,
there’s another belt of small bits of icy debris, known as the Kuiper Belt. All those icy objects in
the Kuiper Belt are simply known as Kuiper Belt Objects (KBOs), the most famous of which is
the dwarf planet (and former planet number nine) Pluto.
Although the planets orbit in near perfect circles around the Sun, not everything in our solar
system is so well-behaved. Kuiper Belt Objects and comets tend to have very eccentric orbits,
meaning their paths around the Sun are more like stretched out ovals, dipping close to the Sun
and then traveling much further away. All small objects of the solar system—comets, KBOs,
asteroids—change their orbits as they encounter each other and the larger things of the solar
system, like the planets. Earth’s orbit changes a bit, too, as it is pulled on by the gas giants
Jupiter and Saturn. Our solar system is always changing, even if it might not seem like it from
Earth!
Because KBOs are so far away and so
small, not much sunlight is reflected off
them and they appear quite dim from
our point of view. Only recently, have
we had telescopes powerful enough to
let us track the KBO orbits—and it turns
out they’re pretty strange. All the KBOs
we see beyond a very large distance

(about 2.3×1020 km
or 1.4×1010 miles)
are clustered together and have very
eccentric orbits. Specifically, the points
where these oddball KBOs are closest
to the Sun in their orbits are all close
together, as shown in Figure 1. This is
very strange! We would expect that those
points of closest approach to the Sun
would be random...unless there’s
something else out there.
What could be causing this clustering of
KBOs? Researchers have found that the best explanation so far is that there is another giant
planet out there, as shown in F
 igure 2, pulling on these KBOs through gravity so that their orbits
are clustered together like we observe. They ran computer simulations to model how these
objects interact through gravity, and confirmed that a large planet could explain what we see.
What kind of planet, though? By their calculations, it would have to be more than 10 times the
mass of Earth, orbiting very far out in our solar system—3.2×1020 km (2.0×1010 miles) or beyond.
A planet this far out would take 18,000 years to orbit the Sun, and the sunlight there would be
62,000 times dimmer than what we feel on Earth. Since it’s so far away, it’s gravitational pull on
Earth wouldn’t be very noticeable either, although it has a large effect on the tiny KBOs that are
closer to it.
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What’s next? Although the math suggests
there is something out there, we haven’t
actually s een this planet yet. (Since it’s so
far away from the Sun, not much light
reaches it to illuminate its surface, making
it hard to image.) Researchers are using
large telescopes to search the night sky
for Planet 9. This is actually the same way
we discovered Neptune–predictions
based on unexpected wobbles in
Uranus’s orbit led to actual observations
of Neptune. So, there’s definitely hope
we’ll bring the solar system’s planet count
back up to nine sometime soon!
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