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NASA Finds Earth-Size Planet
Candidates; UCSB, Las Cumbres
Scientists Play Key Role in Mission

NASA's Kepler mission has discovered its first Earth-size planet candidates and its
first candidates in the habitable zone, a region where liquid water could exist on a
planet's surface. UC Santa Barbara scientists are involved in the mission.

Five of the potential planets are near Earth-size and they orbit in the habitable zone
of smaller, cooler stars than our sun. Kepler, a space telescope, also found six
confirmed planets orbiting a sunlike star, Kepler-11. This is the largest group of
transiting planets orbiting a single star yet discovered outside our solar system.

Kepler looks for planet signatures by measuring tiny decreases in the brightness of
stars caused by planets crossing in front of them. This is known as a transit. Since
transits of planets in the habitable zone of sun-like stars occur about once a year
and require three transits for verification, it is expected to take three years to locate
and verify Earth-size planets orbiting sun-like stars.

Two UCSB astronomers from the Department of Physics -- Tim Brown and Avi
Shporer -- are involved in the mission. Both are also scientists at the UCSB-affiliated
Las Cumbres Observatory Global Telescope (LCOGT), which Brown directs. Brown is
a Kepler co-investigator, and has had a significant role in the project from the
beginning in the early 1990's. Among his many contributions is the Kepler Input



Catalog, a listing of about 156,000 sunlike stars that Kepler monitors, among the
millions of stars in the Kepler field.

Candidate planets require follow-up observations to verify they are actual planets,
and Shporer is using LCOGT telescopes for that purpose as part of a large effort
carried out by the Kepler science team. His work involves several ground-based
telescopes and the Spitzer Space Telescope.

The star field that Kepler observes in the constellations Cygnus and Lyra can only be
seen from ground-based observatories in spring through early fall. The data from
these other observations help determine which candidates can be validated as
planets.

The discoveries are part of several hundred planet candidates identified in new
Kepler mission science data, released yesterday. The findings increase the number
of planet candidates identified by Kepler to date to 1,235. Of these, 68 are
approximately Earth-size; 288 are super-Earth-size; 662 are Neptune-size; 165 are
the size of Jupiter; and 19 are larger than Jupiter. Of the 54 new planet candidates
found in the habitable zone, five are near Earth-sized. The remaining 49 habitable
zone candidates range from super-Earth size -- up to twice the size of Earth -- to
larger than Jupiter.

The findings are based on the results of observations conducted from May 12 to
Sept. 17, 2009, of more than 156,000 stars in Kepler's field of view, which covers
approximately 1/400 of the sky.

"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 of NASA's Ames Research Center, the mission's science principal
investigator. "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."

Among the stars with planetary candidates, 170 show evidence of multiple planetary
candidates. Kepler-11, located approximately 2,000 light years from Earth, is the

most tightly packed planetary system yet discovered. All six of its confirmed planets
have orbits smaller than Venus, and five of the six have orbits smaller than Mercury.



The only other star with more than one confirmed transiting planet is Kepler-9,
which has three. The Kepler-11 findings will be published in the Feb. 3 issue of the
journal Nature.

"A statistical analysis of the sample of multiple planetary candidates shows that
planets tend to come in packs, meaning that planets are likely to reside in systems
with several planets, rather than only one," said Shporer.

"Another interesting result based on the large sample of planet candidates
discovered by Kepler is that when accounting for the geometrical probability for a
planet to transit its host star, it turns out that close to 20 percent of all stars are
orbited by planets, meaning that a significant fraction of the stars in the sky are
orbited by alien worlds," said Brown.

"In one generation we have gone from extraterrestrial planets being a mainstay of
science fiction, to the present, where Kepler has helped turn science fiction into
today's reality," said NASA administrator Charles Bolden. "These discoveries
underscore the importance of NASA's science missions, which consistently increase
understanding of our place in the cosmos."
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Tt Top photo: Tim Brown, left, and Avi Shporer at Las Cumbres Observatory Global
Telescope Network in Goleta.
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1t Middle photo: Part of the sky observed for the Kepler Input Catalog. The
brightness of each tiny square tile represents the typical color of the stars found in
that tile. The image represents an area of the sky that appears about the size of a
paperback book held at arm's length. The Milky Way runs along the left side and the
bottom of the image.

Credit: Tim Brown, LCOGT

11 Bottom photo: Kepler-11 is a sunlike star around which six planets orbit.

At times, two or more planets pass in front of the star at once, as shown in this
artist's conception of a simultaneous transit of three planets observed by NASA's
Kepler spacecraft.
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About UC Santa Barbara

The University of California, Santa Barbara is a leading research institution that also
provides a comprehensive liberal arts learning experience. Our academic community
of faculty, students, and staff is characterized by a culture of interdisciplinary
collaboration that is responsive to the needs of our multicultural and global society.
All of this takes place within a living and learning environment like no other, as we
draw inspiration from the beauty and resources of our extraordinary location at the
edge of the Pacific Ocean.
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