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The Kepler Mission

Universetoday.com



Schmidt Correction

http://en.wikipedia.org/wiki/Schmidt_corrector_plate



Schmidt Correction

http://en.wikipedia.org/wiki/Schmidt_corrector_plate



Kepler Curved CCD Array

42 CCDs

50X25 mm
2200x1024 pixels
~95 megapixels
Pixel size 27 pm

"hinned, backside
luminated

T=-93C
~60 e’/s shot noise
m, <14

kepler.nasa.gov



Sunshade

™ schmidt Correcto
0.95 m dia.

Local Detector Electronics

Focal Plane Array

42 CCDs,
>100 sq.deg. FOV

Primary Mirror, 1.4 m dia.




Detection Sensitivity

Detect Earth-sized planet
Host star m = 12 G2V

6.5 hours of integration
40 ~ 0.99994 CI
P(Transit along LOS) = R /(2 a)

For Earth-Sun system, P = 0.5%
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Measurement Outline

MAST Kepler Data Archive

 List of planet candidates

« 2MASS ID and g, J, H, K mags, orbital period,
comparison planet temperatures

2MASS GATOR
e Parallax
NASA/IPAC Infrared Science Archive

e EXxtinction data
Straizys and Allen & Cox

 De-reddened Colors — Spectral type — Stellar
properties
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Analysis Flow
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Dust Map

http://irsa.ipac.caltech.edu/applications/DUST/
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Orbit Semi-major AXIs

» Kepler's law

. Stellar mass M.

* Orbital period P
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Planet Temperature

* Gray body
approximation

« Star temperature T,

no\ /2
. Star radius R, T, =T, <%) (1— Ap)'/*
* Orbit semi-major axis
a

» Albedo of planet
A ~0.3
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HR Diagram
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http://en.wikipedia.org/wiki/Hertzsprung%E2%80%93Russell_diagram

29



o
s

(UoadIW 71,8%°0) B 8injosqy



MJD Time (da




0
-400 -300 -200 -100 0 100

Best Estimate Flanet T - Kep Planet Eq T [K]




50 100 150 200
|Eest Estimate Planet T - Kep Planet Eq T [K]

AT| ~ 100 K




200 1000 1500 2000 2500 3000 3500

Flanet Temperature [K]

~ N(200 < T, < 500

HZ —

N



Summary

Planets appear to be quite common
Kepler is a powerful tool for identifying planets

~raction of planets existing in habitable zone is
non-negligible
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