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The KEPLER mission:
Changing our view of stars and exoplanets



• The Kepler mission

• Asteroseismology and stars

• Transits and exoplanets





Koch et al. 2010

Kepler Photometer
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95 cm Schmidt Corrector



Focal Plane Assembly
42 CCDs with Field Flattener Lenses 



One Kepler CCD:
50x25 mm (2200x1024 pixels)



Koch et al. 2010



6 March 2009



Kepler Field of View: 110 square degrees











Mode degree: ℓ
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Radial order: n
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p-mode oscillations:
Large separation
Small separation
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Jørgen Christensen-Dalsgaard et al.



UVES at the VLTUCLES at the AAT

Before Kepler:
High precision radial velocities



Velocities of Cen A with UVES/VLT

Precision: 50-70 cm/s.  Cadence 26 seconds!



Large separations
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Small separations
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α Centauri B

The Sun

α Cen A

α Cen B
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0νEchelle diagram



Metcalfe et al. 2010



Kepler… first month of data (2009)



Chaplin et al. 2011











450 d, mag: 7.18

G main sequence

Kepler



• Data quality will allow a direct 
comparison with the Sun

• Internal rotation and 
differential rotation

• Long-term phenomenon (incl. 
activity)

• Size of convection zone
• Excellent classical parameters

Thierry Appourchaux (2012)

16 Cygni A + B



540 d, mag: 9.27

subgiant

Kepler

p-modes
g-modes



Stellar evolution



White et al. 2011
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p-modes
g-modes
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Planet transits





Diamatre(Sun) / Diamatre(Earth) = 109

Area (Sun) / Area (Earth) = 11900



0,000084

1 year

Diamatre(Sun) / Diamatre(Earth) = 109

Area (Sun) / Area (Earth) = 11900







HAT-P-7

HAT-P-7

Nielsen et al. 2012



54

Kepler Exoplanet Candidates – June 2010
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Kepler Exoplanet Candidates – Feb 2011
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Kepler Exoplanet Candidates – Feb 2011
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Kepler: 827 Single Planet Systems Detected

Letham et al. 2011
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408 candidates in 170 multiple systems

Kepler: 827 Single Planet Systems Detected



Kepler Exoplanet Candidates – Dec 2011
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6
0

Kepler-10
Light Curve

Batalha et al. 2011





Kepler‐10

V = 11.2



Kepler Exoplanet Candidates – Dec 2011
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Kepler‐22b

Batalha et al. 2011





Kepler‐22b



TrES‐2b

David	M.	Kipping	&	David	S.	Spiegel.	Monthly	Notices	of	the	
Royal	Astronomical	Society.	For	all	models,	the	geometric	
albedo	is	<	1%,	and	for	the	best‐fit	models	it	is	∼0.04%



Kepler-11

Lissauer et al. 2011
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Kepler is extended to end 2016
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Gustav Kirchhoff and Robert Bunsen





The first SONG node is ready at Tenerife


