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Working	  with	  Kepler	  Data:	  
From	  Pixel	  Data	  to	  Light	  Curves	  
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NASA Ames Research Center 
THE	  KEPLER	  SPACECRAFT	  
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NASA Ames Research Center 
KEPLER	  PLANET	  CANDIDATES	  
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NASA Ames Research Center 
PURPOSES	  OF	  THE	  KEPLER	  EXTENDED	  MISSION	  
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NASA Ames Research Center 

By	  number,	  Kepler	  publicaCons	  are	  dominated	  by	  the	  independent	  community	  
KEPLER	  PUBLICATION	  STATISTICS	  
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NASA Ames Research Center 
LEGACY	  PHOTOMETRY	  ARCHIVE	  IS	  OPEN	  	  
archive.stsci.edu/kepler	  
No	  exclusive-‐use	  period	  for	  any	  Kepler	  data	  in	  the	  extended	  mission	  	  
Kepler	  is	  a	  community	  mission	  	  
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NASA Ames Research Center 
PHOTOMETRY	  ARCHIVE	  PRODUCTS	  #1	  
archive.stsci.edu/kepler	  
Full-‐Frame	  Images	  (FFIs)	  collected	  once	  per	  month	  
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NASA Ames Research Center 
PHOTOMETRY	  ARCHIVE	  PRODUCTS	  #2	  
archive.stsci.edu/kepler	  
Target	  Pixel	  Files	  (TPFs)	  –	  30-‐min	  or	  1-‐min	  cadence	  images	  around	  targets	  
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NASA Ames Research Center 
PHOTOMETRY	  ARCHIVE	  PRODUCTS	  #3	  
archive.stsci.edu/kepler	  
Light	  Curve	  Files	  (TPFs)	  –	  30-‐min	  or	  1-‐min	  cadence	  photometry	  derived	  from	  TPFs	  
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NASA Ames Research Center 
SYSTEMATIC	  ARTIFACTS	  IN	  THE	  KEPLER	  DATA	  
Dominated	  by:	  

• 	  DifferenCal	  Velocity	  AberraCon	  (DVA)	  
• 	  thermal/focus	  drii	  
• 	  spacecrai	  moCon	  
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NASA Ames Research Center 
PyKE	  DATA	  REDUCTION	  SOFTWARE	  
keplerscience.arc.nasa.gov	  
keplergo@mail.arc.nasa.gov	  

cotrending	  

detrending	  

sCtching	  



MARTIN	  STILL	  –	  	  Sagan	  Exoplanet	  Summer	  Workshop	  –Jul	  25,	  2012	  -‐	  14	  

a	  

NASA Ames Research Center 
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NASA Ames Research Center 
COTRENDING	  KEPLER	  DATA	  
Quarterly	  Cotrending	  Basis	  Vectors	  (CBVs)	  are	  available	  at	  
archive.stsci.edu/kepler/ancillary.html	  

Simple	  Aperture	  Photometry	  (SAP)	  
Cotrended	  Aperture	  Photometry	  

aka	  Pre-‐search	  Data	  CondiConing	  (PDC)	  
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NASA Ames Research Center 
STITCHING	  KEPLER	  QUARTERS	  TOGETHER	  
spacecrai	  rolls	  90	  deg	  once	  every	  93	  days	  for	  efficient	  solar	  panel	  operaCon	  
targets	  generally	  fall	  on	  4	  different	  CCDs	  every	  372-‐d	  orbit	  
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NASA Ames Research Center 
DETRENDING	  KEPLER	  DATA	  
depth	  of	  transits	  depends	  upon	  source	  confusion	  within	  the	  photometric	  aperture	  
CROWDSAP	  and	  FLXFRSAP	  keywords	  are	  included	  in	  light	  curve	  files	  i.e.	  approximaCons	  to	  
fracCon	  of	  light	  from	  other	  sources	  and	  fracCon	  of	  target	  light	  falling	  within	  the	  aperture	  
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NASA Ames Research Center 
LEGACY	  EXOPLANET	  ARCHIVE	  IS	  OPEN	  	  
exoplanetarchive.ipac.caltech.edu	  
where	  planet	  candidates	  are	  archived,	  characterized	  and	  disposiConed	  
This	  is	  your	  opportunity	  to	  find	  new	  planetary	  candidates,	  characterize	  candidates	  and	  
disposiCon	  candidates	  
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NASA Ames Research Center 
VETTING	  DIAGNOSTICS	  AT	  THE	  EXOPLANET	  ARCHIVE	  	  	  
PDF	  documents	  and	  electronic	  tables	  containing	  venng	  diagnosCcs	  for	  every	  TCE	  
e.g.	  planet	  candidate,	  eclipsing	  binary,	  contaminaCng	  background	  binary	  or	  data	  arCfact?	  	  
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NASA Ames Research Center 
REFERENCE	  MATERIAL	  
hpp://keplerscience.arc.nasa.gov	  
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NASA Ames Research Center 
CONCLUSIONS	  


