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ABSTRACT 
 

Kepler vaulted into the heavens on March 7, 2009, initiating NASA’s search for Earth-size planets orbiting Sun-like stars 
in the habitable zone, where liquid water could exist on the planetary surface and support alien biology. Never before has 
there been a photometer capable of reaching a precision near 20 ppm in 6.5 hours while conducting nearly continuous 
and uninterrupted observations for several years. The flood of exquisite photometric data over the last 4 years on 
190,000+ stars has provoked a watershed of results. Over 2,700+ candidate planets have been identified of which an 
astounding 1171 orbit 467 stars. Over 120+ planets have confirmed or validated and the data have also led to a 
resounding revolution in asteroseismology. Recent discoveries include Kepler-62 with 5 planets total of which 2 are in 
the habitable zone, and are 1.4 and 1.7 times the radius of the Earth. Designing and building the Kepler photometer and 
the software systems that process and analyze the resulting data presented a daunting set of challenges, including how to 
manage the large data volume, how to detect miniscule transit signatures against stellar variability and instrumental 
effects, and how to review hundreds of diagnostics produced for each of ~20,000 candidate transit signatures. The 
challenges continue into flight operations, as the photometer and spacecraft have experienced aging and changes in 
hardware performance over the course of time. The success of Kepler sets the stage for TESS, NASA’s next mission to 
detect Earth’s closest cousins. 
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