
B Y  A L E X A N D R A  W I T Z E

A century after observatory founder Per-
cival Lowell speculated that a ‘Planet X’ 
lurks at the fringes of the Solar System, 

astronomers say that they have the best evidence 
yet for such a world. They call it Planet Nine. 

Orbital calculations suggest that Planet 
Nine, if it exists, is about ten times the mass 
of Earth and swings an elliptical path around 
the Sun once every 10,000–20,000 years. It 
would never get closer than about 200 times 
the Earth–Sun distance, or 200 astronomical 
units (au). That range would put it far beyond 
Pluto, in the realm of icy bodies known as the 
Kuiper belt.

No one has seen Planet Nine, but researchers 
have inferred its existence from the way several 
other Kuiper belt objects (KBOs) move. And 
given the history of speculation about distant 
planets (see ‘Solving for X’), Planet Nine may 
end up in the dustbin of good ideas gone wrong.

“If I read this paper out of the blue, my first 
reaction would be that it was crazy,” says Mike 
Brown, an astronomer at the California Insti-
tute of Technology in Pasadena who was part 
of the research team. “But if you look at the evi-
dence and statistics, it’s very hard to come away 
with any other conclusion.”

Brown and his colleague Konstantin Batygin 
propose Planet Nine in a paper published 
on 20 January in the Astronomical Journal 

(K. Batygin and M. E. Brown Astronom. J. 151, 
22; 2016).

Alessandro Morbidelli, an orbital-dynamics 
specialist at the University of the Côte d’Azur 
in Nice, France, who has reviewed the paper 
in detail, says he is “quite convinced” that the 
planet exists. Others are not so sure. 

“I have seen many, many such claims in my 
career,” says Hal Levison, a planetary scientist 
at the Southwest Research Institute in Boulder, 

Colorado. “And all of them have been wrong.” 
Claims of Planet Nine’s existence recall 

a period in the nineteenth century when 
astronomers predicted and then discov-
ered Neptune by studying tiny perturbations 
in the orbit of Uranus. The gravity of some 
unseen body must be tugging on Uranus, they 
said — and they were right. “In some sense we’re 
hoping to relive history a little bit,” says Batygin.

The story of Planet Nine began in 2014, 

P L A N E TA R Y  S C I E N C E

Unseen planet may lurk 
near Solar System’s edge
Gravitational signature hints at massive object that orbits the Sun every 20,000 years.

FAR AFIELD
The existence of an unseen 'Planet Nine' could explain the strange orbits of several 
objects (whose orbits are shown in white) in the Kuiper belt beyond Neptune.
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SOLVING FOR X 

Astronomers have long speculated about 
the existence of additional large planets in 
the outer Solar System, but none has yet 
been confirmed.

  1 8 4 6     Johann Gottfried Galle discovers 
Neptune, guided by predictions from 
perturbations of Uranus’s orbit.

  1 9 0 5      Percival Lowell (pictured) starts 
hunting for a ‘Planet X’, which he predicted 
would lie beyond Neptune, just as Neptune 
lies beyond Uranus. His calculations 
led astronomers at Lowell’s namesake 
observatory to find Pluto in 1930, but the 
object is not massive enough to be Planet X.

  1 9 8 4      On the basis of periodic 
extinctions in the fossil record, scientists 
propose that a dwarf star, later named 
Nemesis, passes through the Solar System 
every 26 million years, flinging comets on a 
path to impact Earth.

  1 9 9 9      Perturbations in comet orbits 
lead astronomers to propose that a brown 
dwarf (bigger than a planet but smaller than 
a star) exists in the outer Solar System. It is 
named Tyche, the good sister of Nemesis.

  2 0 1 4       A search with the Wide-Field 
Infrared Survey Explorer satellite rules out 
the existence of both Nemesis and Tyche. 
But the discovery of an object in the distant 
Kuiper belt prompts Chadwick Trujillo and 
Scott Sheppard to propose a large planet in 
the Kuiper belt.

  2 0 1 6      Orbital calculations by Konstantin 
Batygin and Mike Brown strengthen the 
concept of this unseen planet, which they 
name ‘Planet Nine’.
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when a pair of astronomers reported find-
ing a KBO called 2012 VP113. Its stretched-
out orbit never came closer than 80 au to 
the Sun (C. A. Trujillo and S. S. Sheppard 
Nature 507, 471–474; 2014). (Pluto, at its 
most distant, is 48 au from the Sun.) VP113 
joined the dwarf planet Sedna as only the 
second known object with a very distant 
orbit. In their report, Chadwick Trujillo at 
the Gemini Observatory in Hilo, Hawaii, 
and Scott Sheppard of the Carnegie Institu-
tion for Science in Washington DC said that 
the orbits of these objects suggested that yet 
another object, a planet bigger than Earth, 
could exist at around 250 au (see ‘Far afield’).

Batygin and Brown picked up the chal-
lenge. “Our main goal at that point was to 
show that this idea is crazy,” says Brown.

But Trujillo and Sheppard had noted 
that Sedna, VP113, and several other KBOs 
all shared a peculiar property: their clos-
est approach to the Sun lay in the plane of 
the Solar System, and they all moved from 
south to north when crossing that plane. 

Batygin and Brown analysed the orbits 
further and discovered that their long axes 
were physically aligned, too, as if some-
thing had nudged them to occupy the same 
region of space around the Sun. The team 
concluded that a massive object must be 
shepherding the objects. “We have a gravi-
tational signature of a giant planet in the 
outer Solar System,” Batygin says. 

Planet Nine — informally known as Phat-
tie — is probably smaller than Neptune and 
icy with a gassy outer layer. The gravitational 
effect of Uranus and Neptune would have 
flung it outward in the first 3 million years 
of the Solar System’s existence, Batygin says. 

Actually spotting Planet Nine through 
a telescope could be difficult because it 
would spend most of its time very far from 
the Sun, making it faint and hard to see, 
notes Meg Schwamb, an astronomer at 
the Academia Sinica in Taipei. Brown and 
Batygin have been looking for it using the 
Subaru telescope in Hawaii, so far without 
success. The Large Synoptic Survey Tel-
escope in Chile will have a good chance of 
catching it when it starts operating early 
next decade, Brown says. 

But he and Batygin say that there are other 
ways to test the existence of Planet Nine. Its 
gravitational influence would also produce 
a population of KBOs with orbits at steeply 
inclined angles. A few of these have already 
been spotted, but discovering more would 
strengthen the statistics of the discovery 
and help to clarify whether Planet Nine 
really exists or not, says David Nesvorny, a 
planetary scientist at the Southwest Research 
Institute. So it’s back to the telescopes. “It 
really points to the fact that more extreme 
KBOs need to be found,” says Trujillo. “The 
location is not known well enough to just 
point a telescope at it and say, ‘there it is’.” ■

C L I M AT E  S C I E N C E

Meteorologists probe 
monster El Niño
Unprecedented Pacific Ocean campaign aims to improve 
forecasts for strong storms.

B Y  R I C H A R D  M O N A S T E R S K Y

Climate scientists this week began a 
research blitz to study El Niño, the 
climate trouble-maker that disrupts 

weather around much of the globe. For 
the next two months, US researchers will 
use specially outfitted planes, a research 
ship and hundreds of weather balloons to 
monitor the region in the tropical Pacific 
Ocean where El Niño forms. Ultimately, the 
scientists say, their measurements could 
help to improve weather forecasts and 
unlock secrets about how powerful El Niño  
events evolve. 

“We’re seeing an extreme climate state —  
one that we know tends to produce extreme 
climate conditions worldwide,” says Randall 
Dole, lead scientist on the project and a  
meteorologist with the US National  
Oceanic and Atmospheric Administration 
(NOAA) in Boulder, Colorado. “We’re going  

right into the heart of that.”
The El Niño warming that has bloomed in 

the equatorial Pacific is one of the strongest 
on record, with ocean temperatures reaching 
as much as 3 °C above normal across the cen-
tral and eastern parts of the ocean basin. That 
heat triggers convection in the atmosphere 
that re-routes major air currents, often sending 
strong storms towards California while drying 
out parts of southeast Asia, Australia and east-
ern South America. But researchers have few 
data on the atmospheric changes in the core of 
the El Niño region because the remote equa-
torial Pacific is essentially a meteorological  
black hole. 

To begin the campaign, NOAA sent its 
Gulfstream-IV research jet to Hawaii, its 
base for about 20 flights south towards the  
Equator. Using onboard remote-sensing 
equipment and dropsondes — packages of 
instruments released from the plane — the 
team will measure winds, temperature, 

El Niño has sent heavy rains to California this year.
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