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Science Data Processing Kepler

 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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SOC Architecture Kepler
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Pixel Level Calibrations epler
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Pixel Level Calibrations
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Pixel Flux Time Series Kepler
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Photometric Analysis Overview  Kepler
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Background Subtraction Kepler
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Optimal Aperture Photometry* Kepler
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Flux Time Series Kepler
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Systematic Error Removal Kepler
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Conclusions Kepler

« 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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Comparison of DIA and OAP (1) Kepler
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Comparison of DIA and OAP (2) Ké’?e’é’f

450 T T T I T T
o DIA

400 - x  OAP il
©  Ordinary AP

350

W

(]

o
T

250 -

200 -

150

Cadence-to-Cadence Precision, ppm

100

50

| |
9 10 ili 12 13 14 15 16
Target Magnitude

DIA and OAP are Yield Extremely Similar Results

KASC 1 — October 29 2007 J. Jenkins - 17



Photometric Errors (1) I(ep!ér
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Kepler

Photometric Errors (2)
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