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NASA's Kepler space telescope has found the smallest planet candidates yet, some of which are even smaller than Earth. It has also spotted 54 

planet candidates in the habitable zones of their stars, where liquid water – and therefore perhaps life – could exist on the planets' surfaces.

Kepler launched  in 2009 on a mission to determine how common Earth-sized planets are in the habitable zones of their stars. It detects planets 

by watching for the slight dimming that results when a planet passes in front of its parent star as seen from Earth – an event called a transit.

Now, mission scientists say they have found 1235 planet candidates in data taken during the telescope's first four months of observations, from 

mid-May to mid-September 2009. Kepler has continued to make observations since then, but team members are still analysing the data.

The newly announced candidates include:

• 68 roughly Earth-sized candidates, each less than 1.25 times as wide as Earth

• 288 super-Earth candidates, between 1.25 and 2 times the size of Earth

• 662 Neptune-sized candidates

• 184 Jupiter-sized or larger candidates

• 170 possible multi-planet systems, with two or more candidates orbiting the same star

About two dozen of the candidates appear to be smaller than Earth. Some of these are about the size of Mars – which is half the size of Earth – 

said Kepler's chief scientist, William Borucki of NASA's Ames Research Center in Moffett Field, California. If confirmed, these would be by far 

the smallest planets ever found around normal stars. The current record is a confirmed planet found by Kepler that is 1.4 times Earth's width.

Of the planets in the habitable zones of their stars, five are small enough to be rocky like Earth, spanning between 0.9 and 2 times our planet's 

width. The others are giants like Neptune or Jupiter, which have no solid or liquid surface on which life could take hold. But these could still have 

Earth-sized moons that are habitable, Borucki said.

'Historic moment'

Borucki said he is convinced that most of the candidates will turn out to be real planets. "If we find that Earth-sized planets are common in the 

habitable zone of stars, it's very likely that means life is common around these stars," he said at a NASA press briefing on Wednesday.

Debra Fischer of Yale University in New Haven, Connecticut, who is not a member of the Kepler team, echoed his optimism.

At the press briefing, she speculated that only about 20 per cent of the candidates would turn out to be false positives. "I feel that this is an 

incredible, historic moment and just want to thank the entire Kepler team for this treasure chest of data that they've provided," she said.

Follow-up observations

The Kepler team is planning to make further observations of the stars hosting the unconfirmed candidates using bigger, ground-based telescopes 

to help rule out other possible explanations for the apparent planetary transits.



For example, brightness measurements of a target star are sometimes contaminated by light from pairs of background stars that are close to the 

target in the sky. If these background stars periodically eclipse one another, the resulting dimming can look like a planet transit.

In addition to the unconfirmed candidates, the Kepler team reported on Wednesday the discovery of a tightly packed system of six planets orbiting 

one of its target stars, in a study published in Nature.
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Exoplanet hunt turns up 54 potentially habitable worlds

By Jason Palmer Science and technology reporter, BBC News

Astronomers have identified some 54 new planets where conditions may be suitable for life.

Five of the candidates are Earth-sized.

The announcement from the Kepler space telescope team brings the total number of exoplanet candidates they have identified to more than 1,200.

The data release also confirmed a unique sextet of planets around a single star and 170 further solar systems that include more than one planet 

circling far-flung stars.

The Kepler telescope was conceived to hunt for exoplanets, staring into a small, fixed patch of the sky in the direction of the constellations Cygnus 

and Lyra.

It looks for the minuscule dimming of light that occurs when an exoplanet passes in front of its host star. Kepler spots "candidate" planets, which 

typically are confirmed by ground-based observations to confirm their existence.

In just its first few months of operation, as a paper posted to the Arxiv server reports, Kepler has spotted 68 Earth-sized candidates, 288 so-called 

"super-Earths" that are up to twice Earth's size, 662 that are Neptune-sized, and 184 that are even larger.

THE KEPLER SPACE TELESCOPE

• Stares fixedly at a patch corresponding to 1/400th of the sky

• Looks at more than 150,000 stars

• In just four months of observations has found 1,235 candidate planets

• Among them, it has spotted the first definitively rocky exoplanet

• It has found 68 Earth-sized planets, five of which are in the "habitable zone"

• Bill Borucki talks about Kepler

On Wednesday, members of the team announced it had confirmed the Kepler-11 solar system, comprising six large exoplanets tightly circling an 

eight billion-year-old star that lies about 2,000 light-years away.

"The fact that we've found so many planet candidates in such a tiny fraction of the sky suggests there are countless planets orbiting sun-like stars 

in our galaxy," said William Borucki, who heads Kepler's science programme at Nasa's Ames Research Center.

"We went from zero to 68 Earth-sized planet candidates and zero to 54 candidates in the habitable zone, some of which could have moons with 

liquid water."

The bountiful nature of the data from just a few months of observing time from Kepler makes profound suggestions about the preponderance of 

exoplanets in general, and about the existence of multiple planets around single stars in particular.

In a separate paper, team members outlined how the Kepler candidates include 115 stars that host a pair of planets, 45 with three, eight stars with 

four, one with five planets, and Kepler-11, which hosts six.

"Even in first four months of Kepler data, a rich population of multiples appeared, and we recognised this was going to be a very important 



discovery," David Latham, of the Harvard-Smithsonian Center for Astrophysics, told BBC News.

10 January 2011 Last updated at 23:01 GMT

Rocky exoplanet milestone in hunt for Earth-like worlds

By Jason Palmer Science and technology reporter, BBC News, Seattle

 

An artist's conception shows how the star-facing side of Kepler 10b may look

Astronomers have discovered the smallest planet outside our solar system, and the first that is undoubtedly rocky like Earth.

Measurements of unprecedented precision have shown that the planet, Kepler 10b,has a diameter 1.4 times that of Earth, and a mass 4.6 times 

higher.

However, because it orbits its host star so closely, the planet could not harbour life.

The discovery has been hailed as "among the most profound in human history".

The result was announced at the 217th annual meeting of the American Astronomical Society in Seattle, US, by Nasa's Kepler team.

The Kepler space telescope, designed to look for the signs of far-flung planets, first spotted the planet 560 light-years away, alongside hundreds 

of other candidate planets.

Kepler relies on the "transiting" technique, which looks for planets that pass between their host star and the Earth.

A tiny fraction of the star's light is blocked periodically, giving a hint that the star has a planet orbiting it.

The radius of the planet correlates to exactly how much light is blocked when it passes.

"This report... will be marked as among the most profound scientific discoveries in human history”

Geoffrey Marcy University of California Berkeley

Follow-up measurements by a telescope at the Keck observatory in Hawaii confirmed the find of Kepler 10b by measuring how the planet pulls to 

and fro on its parent star as it orbits.

Ever-expanding fields

This cosmic dance causes tiny changes in the colour of the starlight that is measured by telescopes.

However, what completed the suite of measurements for the Kepler team was the use of asteroseismology - a study of distant stars that is akin to 

the study of earthquakes on the Earth.

The oscillations that occur within a star - as within the Earth - affect the frequencies of the light that the star emits in a telltale sign of the star's size.

With the size of the host star, the details of the planet's and star's mutual dance, and the planet's radius, the density of the planet can be calculated.

"All of our very best capabilities have converged on this one result and they all converge to form a picture of this planet," said Natalie Batalha, a 

San Jose State University professor of astrophysics who helps lead the Kepler science mission for Nasa.

She told BBC News that the result is unique in an ever-expanding field of exoplanet discoveries, with smaller and smaller exoplanets discovered 

as experimental methods improve.

"We're always pushing down toward smaller and less massive, so it's natural that we're arriving there," she said.

"But perhaps what's not so natural is that we've pinned down the properties of this planet with such fantastic accuracy that we're able to say 

without a doubt that this is a rocky world, something that you could actually stand on."

Alone or not?

One could, if it were not so close to its host star that it's daytime temperature exceeds 1300C - so Kepler 10b is not a sensible candidate to host 

life. However, as Professor Batalha explained, it is a significant step in Kepler's mission.

"We want to know if we're alone in the galaxy, simply put - and this is one link in the chain toward getting to that objective.

"First we need to know if planets that could potentially harbour life are common, and we don't know if that's true - that's what Kepler is aiming to 

do."

Pioneer of the hunt for exoplanets Geoffrey Marcy, from the University of California Berkeley, said that Kepler 10b represented "a planetary 

missing link, a bridge between the gas giant planets we've been finding and the Earth itself, a transition... between what we've been finding and 



what we're hoping to find".

"This report... will be marked as among the most profound scientific discoveries in human history," he said.


