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rss The Sun In Visible Light Keplér

A Search for Habitable Planets

Earths are much

easier to find when
UV light is blocked.

Earth-size planets
Are about the size
of a star spot.

Rapid motion and
uniform repetition

Is used to distinguish
planets from spots.




Instrument Ké’p !é’r

A Search for Habitable Planets

KEPLER: A Wide Field-of-View Photometer that Monitors 100,000 Stars for
3.5 yrs with Enough Precision to Find Earth-size Planets in the Habitable Zone

Use transit photometry to detect Earth-size 7> em Sehmid

planets (Fused Silica)
* 0.95 meter aperture provides enough photons

* Observe for several years to detect transit

Focal
patterns Plane
* Monitor a single large area on the sky Radiator

continuously to avoid missing transits
* Use heliocentric orbit
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Kepler Spacecraft

Sunshade

1 »
Spider with Focal Plane
and Local Detector Electronics

Upper Telescope Housing

T

Focal Plane
95 Mega pixels, 42 CCDs

—

Lower Telescope Housing

Fully assembled Kepler photometer
Mounted on the spacecraft
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@/ Earth-Trailing Heliocentric Orbit Kép.’é'?’

A Search for Habitable Planets
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The Habitable Zone for Various

Stellar Spectral Types Kepler

Stellar Mass (M)
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@’ First Light Full Field Image Kep 167

A Search for Habitable Planets

Launched
March 6, 2009

First Light April 7, 2009




Kepler Mission Data Flow Kep!ér

A Search for Habitable Planets

Y

Mission Operations Center

Deep Space Network LASP
Canberra/Madrid/Goldstone Boulder, CO
Raw
Pixels
Science Operations Center e
NAEAA_R_C_ Data Manggement Center
Moffett Field, CA Baltlmczre, MD
Calibrated Pixels
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Calibrated Light Curves & PLANETS! 9



The SOC Pipeline:
From Pixels To Planets

Kepler

A Search for Habitable Planets

_ Raw
Cali- PA Light
brated Photometric Curves/
Raw | CAL Pixels Analysis Centroids
— Pixel Level >
Data Calibrations Sums Pixels
Together/Measures
Star Locations
PDC
Corrected
Dat
TPS Light Curves PrCesr?gitc(i;:ninag °
Transiting Planet )
Search Removes Systematic
Errors
— Data Validation —> Diagnostic Metrics

Threshold Crossing Events
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Pixel Level Data From Kepler Kép ! é'f

A Search for Habitable Planets

Module 17 Output 2
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HAT-P-7b Ground vs. Space Kep!é"r

A Search for Habitable Planets
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Music From the Stars (3)

Kepler

Change in Flux, e-
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Music From the Stars (4) K@ ! é’r

A Search for Habitable Planets
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Kepler Discoveries Kép Zer

A Search for Habitable Planets

Kepler 4b

Flux oes

V.2 days 3.5 days 3.2 days 4.9 days 3.5 days
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Keple-9b, c and d

Kepler

A Search for Habitable Planets

Kepler—9

The First System

of Multiple Transiting
Planets, Confirmed by
Timing Variations

Kepler—9c
@® 38.9-day period

Kepler—9b
| @ 19.2-day period

Super-Earth Candidate
* 1.6—day period
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Transiting Planets 2000

Kepler

A Search for Habitable Planets

m exoplanets
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Kepler

A Search for Habitable Planets

| exoplanets
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Transiting Planets June 14, 2010

A Search for Habitable Planets
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Transiting Planets June 15, 2010 Kep!er

A Search for Habitable Planets
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How is Kepler Changing the Field Of 1.
Exoplanets? KZP¢€7’

A Search for Habitable Planets

“Well, this mission answers at least one big question: Are there
Drawing by H. Martin; © 1991 ; . : 7 21
The Now Yorker Magazine, Inc. other planets like ours in the universe?
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