
 

New super-earth detected within the
habitable zone of a nearby star
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An artistic conception of the two planets reported on in this paper: b and c.
Planet c is the one that lies in the habitable zone of the star. Planet b is too hot to
be habitable. Images courtesy of Guillem Anglada-Escudé

(PhysOrg.com) -- An international team of scientists has discovered a
potentially habitable super-Earth orbiting a nearby star. With an orbital
period of about 28 days and a minimum mass 4.5 times that of the Earth,
the planet orbits within the star’s “habitable zone,” where temperatures
are neither too hot nor too cold for liquid water to exist on the planet’s
surface. The researchers found evidence of at least one and possibly two
or three additional planets orbiting the star, which is about 22 light-years
from Earth.

The team includes UC Santa Cruz astronomers Steven Vogt and Eugenio
Rivera and was led by Guillem Anglada-Escudé and Paul Butler of the
Carnegie Institution for Science. Their work will be published by 
Astrophysical Journal Letters, and the manuscript will be posted online at

1/4



 

arxiv.org/archive/astro-ph .

The host star is a member of a triple-star system and has a different
makeup than our Sun, with a much lower abundance of elements heavier
than helium, such as iron, carbon, and silicon. This discovery indicates
that potentially habitable planets can occur in a greater variety of
environments than previously believed.

The researchers used public data from the European Southern
Observatory and analyzed it with a novel data-analysis method. They also
incorporated new measurements from the W. M. Keck Observatory’s
High Resolution Echelle Spectrograph and the new Carnegie Planet
Finder Spectrograph at the Magellan II Telescope. Their planet-finding
technique involved measuring the small wobbles in a star’s motion
caused by the gravitational tug of a planet.

  
 

  

The GJ 667C triple system as seen from a telescope. Credit: Guillem Anglada-
Escude
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The host star, called GJ 667C, is an M-class dwarf star. The other two 
stars in the triple-star system (GJ 667AB) are a pair of orange K dwarfs,
with a concentration of heavy elements only 25 percent that of our Sun’s.
Such elements are the building blocks of terrestrial planets, so it was
thought to be less likely for metal-depleted star systems to have an
abundance of low-mass planets.

“This was expected to be a rather unlikely star to host planets. Yet there
they are, around a very nearby, metal-poor example of the most common
type of star in our galaxy,” said Vogt, a professor of astronomy and
astrophysics at UCSC. “The detection of this planet, this nearby and this
soon, implies that our galaxy must be teeming with billions of potentially
habitable rocky planets.”

GJ 667C had previously been observed to have a super-Earth (GJ
667Cb) with a period of 7.2 days, although this finding was never
published. This planet orbits so close to the star that it would be too hot
for liquid water. The new study started with the aim of obtaining the
orbital parameters of this super-Earth.

But in addition to this first candidate, the research team found the clear
signal of a new planet (GJ 667Cc) with an orbital period of 28.15 days
and a minimum mass of 4.5 times that of Earth. The new planet receives
90 percent of the light that Earth receives. However, because most of its
incoming light is in the infrared, a higher percentage of this incoming
energy should be absorbed by the planet. When both these effects are
taken into account, the planet is expected to absorb about the same
amount of energy from its star that the Earth absorbs from the Sun.

“This planet is the new best candidate to support liquid water and,
perhaps, life as we know it,” Anglada-Escudé said.

The team found that the system might also contain a gas-giant planet and
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an additional super-Earth with an orbital period of 75 days. However,
further observations are needed to confirm these two possibilities.

“With the advent of a new generation of instruments, researchers will be
able to survey many M dwarf stars for similar planets and eventually
look for spectroscopic signatures of life in one of these worlds,” said
Anglada-Escudé, who was with Carnegie when he conducted the
research, but has since moved on to the University of Gottingen.

In addition to Anglada-Escudé, Butler, Vogt, and Rivera, the coauthors
include Jeffrey Crane, Stephen Shectman, and Ian Thompson at
Carnegie; Pamela Arriagada and Dante Minniti of Pontificia
Universidad Catolica de Chile; Nader Haghighipour of the University of
Hawaii-Monoa; Brad Carter of University of Southern Queensland; C.
G. Tinney, Robert Wittenmyer, and Jeremy Bailey of the University of
New South Wales; Simon J. O’Toole of the Australian Astronomical
Observatory; Hugh Jones of the University of Hertfordshire; and James
Jenkins of the Universidad de Chile, Camino El Observatorio.
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