EXOPAG Meeting
. 8 January 2012
L W. J. Borucki & the
>3 Kepler Team




SYSTEM STATUS Kepler

A Search for Earth-size Planets

« System is stable and obtaining data from 21 modules

« Safe-mode occurred on 8 Dec 2011 due energetic particle event. Back in
science operations 56 hours later.

» First Kepler announcement of a planet (Kepler-22b) in the HZ of a solar-like
star and the first circumbinary planet (Kepler-16b).

« Two Earth-size planets announced (Kepler-20e&f). Both are too hot to be in
HZ.

« Senior Review proposal reviewed & revised & ready to sent to HQ on 18
February.

« Data analysis software upgrade (SOC 8.1) progressing well. It will go into
operation on 20 March & will be used in the Q1-Q11 reprocessing in mid-
June.

* Next data release (Q4,5, &6) scheduled for 7 January.
» Look for press conference announcements at AAS meeting on Wednesday
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OVER 2300 PLANETARY CANDIDATES HAVE K 15
BEEN DISCOVERED IN THE FIRST 500 DAYS OF -ZF"?’
SCI ENCE OPERATIONS A Search for Earth-size Planets
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Kepler Planets

As of December 20, 2011
Kepler-12b

Kepler-8b Kepler-5b Kepler-7b

Kepler-17b Kepler-6b
, Kepler-14b
Jupiter
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KEPLER IS EXPLORING THE PHASE
SPACE BETWEEN EARTH AND NEPTUNE

Kepler

A Search for Earth-size Planets
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UNEXPECTED STELLAR VARIABILITY OF SOLAR-LIKE K ’évr
STARS INCREASES THE DIFFICULTY OF DETECTION @“
OF EARTH_SIZE PLANETS A Search for Earth-size Planets

Source Original Noise [ppm] Reality [ppm]

Poisson Noise 15.3 16.1
Instrument Noise 6.9 14.1
Stellar Variability 10 19.5
RSS Total 19.5 28.9
150 ——F————T———T—— 17—
Sun

Number per ppm bin

0. 10. 20. 30. 40. 50. 60.
Stellar Noise (ppm)

N
i

Borucki — Page 7



DATA ANALYSIS PIPELINE IMPROVEMENTS ARE Keplé”r

CRUCIAL TO DETERMINATION OF ETA-EARTH

A Search for Earth-size Planets
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INCREASED STELLAR VARIABILITY REQUIRES A K ]évr
MISSION EXTENSION TO SEARCH THE HZ OF SOLAR- ‘ep‘
LIKE STARS

A Search for Earth-size Planets
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COVERAGE OF HZ FOR 1.0 AND 1.4 EARTH- 7
RADIUS PLANETS Kepler

A Search for Earth-size Planets
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ANALYSIS OF LATEST KEPLER DATA SUGGESTS 15
DIFFERENT SIZE DISTRIBUTIONS BETWEEN Kepler
ROCKY & GIANT PLANETS A Search for Earth-size Planets
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Observed — Expected (minutes)

Planet “b” Planet “c”
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KEPLER-9; A STAR WITH AT LEAST TWO
TRANSITING PLANETS

Kepler 9b

Orbital
Period (d)
Semi-major
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A Search for Earth-size Planets

Kepler 9c
38.91

0.225

9.2

The gravitational interaction between the two planets cause the transit times of each
planet to vary. These variations allow the masses of the planets to be derived. The
photometric and transit timing results allow the density to be estimated and provide

information on the composition of the planets.



SEVERAL HUNDRED MULTI-CANDIDATE SYSTEMS
ARE FOUND IN THE KEPLER DATA

1.0

‘Kepler-11 System

. Mercury

Layge numbers of exoplanets are
pected to be validated with the
help of transit timing variations.
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CIRCUMBINARY PLANETS ARE NOW BEING Kep!é”r
RECOGNIZED BY A NEW ALORITHMS .

A Search for Earth-size Planets

Corrected view from Tatooine
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