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Science Data Processing

• DMC reconstructs pixel values & transfers all pixel data to the SOC
• SOC performs science processing steps:

– Pixel Level Calibrations
– Generate flux time series (Ap Photometry & DIA)
– Remove systematic errors from flux time series
– Search for planets

• Transiting planet search
• Reflected-light planet search

– Validate candidate detections
• Candidate planet validation with Kepler data
• Follow-up observations to eliminate astrophysical false positives

• DMC maintains science data archive, including
• Original and calibrated pixel data
• Flux time series data
• Catalogs
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Science Operations Mission Cycles

SOC Processing
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SOC Architecture

Photometric Pipeline
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Pixel Level Calibrations
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Pixel Level Calibrations

2D Black
Correction

Identify CR in
Black + Black

Level
Correction

Gain +
Nonlinearity
Correction

ID CR &
Remove from

Smear

LDE
Undershoot
Correction

Smear + Dark
Current

Correction

Raw Pixels

Flat Field
Correction

Calibrated Pixels
+ Uncertainties

945 950 955 960 965 970 975

235

240

245

250

255

260

265

270

275

LDE Undershoot

FGS Clocking
Crosstalk



J. Jenkins - 8KASC 1 – October 29 2007

Pixel Flux Time Series
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Photometric Analysis Overview
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Background Subtraction
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Optimal Aperture Photometry*

For SC targets, background is
interpolated from LC to SC grid

*The flow is similar for DIA
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Flux Time Series

Raw flux time series

OAP or DIA flux time series
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Systematic Error Removal
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Conclusions

• SOC calibrates & extracts photometry from Kepler pixel data
• SOC Photometric Products archived at the DMC:

– Calibrated Pixels
– Raw flux time series (DIA & OAP)
– Ensemble Normalized Flux Time Series (DIA & OAP)
– Systematic Error Corrected Flux Time Series
– Centroids of Stellar Targets

+ Associated Uncertainties

512 Targets are Short Cadence Targets, sampled at ~1 min intervals
– These can change each month

The processing of SC targets is essentially the same as for Long
Cadence targets (with exceptions for background removal)
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Backup Slides
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Comparison of DIA and OAP (1)

DIA and OAP are Yield Extremely Similar Results
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Comparison of DIA and OAP (2)

DIA and OAP are Yield Extremely Similar Results
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Photometric Errors (1)

Intrinsic Stellar Variability on Timescales < 10 days Recovered
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Photometric Errors (2)

Intrinsic Stellar Variability on Timescales < 10 days Recovered


