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All the Known Planets In 1994
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What fraction of sun-like 
stars in our galaxy host 
potentially habitable Earth-
size planets?

The Kepler Mission
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Radii estimated for non-transiting exoplanets
Discovery data dithered randomly within discovery year 

Exoplanet Discoveries Over Time
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• Back illuminated CCDs (20 ppm 
photometric precision)

• Sophisticated algorithms
• Computational infrastructure

Enabling Kepler
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Jupiter (~1%)

Earth (~0.01%)

How Hard is it to Find Good Planets?
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Launched March 7 2009

First Light Image
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Launched March 7 2009

First Light Image



Key Science Results
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Kepler’s First Science Result

HAT-P-7B Another Star
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Kepler’s First Science Result

HAT-P-7B Another Star
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Stars are large 
resonant cavities that 
ring like bells

We’ve measured 
acoustic modes for 
>15,000 solar-like stars

Asteroseismology gives 
unprecedented 
precision in size, mass 
of stars

Chaplin et al 2011, Science

Kepler and Asteroseismology



A Search for Earth-size 
Planets

A Disintegrating Planet: KIC-12557548
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Multiple Transiting Planets
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RR Lyr
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Image	by	Carter	Roberts	(1946-2008)
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Image	by	Carter	Roberts	(1946-2008)
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Image	by	Carter	Roberts	(1946-2008)
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Image	by	Carter	Roberts	(1946-2008)
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Image	by	Carter	Roberts	(1946-2008)
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Heartbeat Stars: KOI-54
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Heartbeat Stars: Carl
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