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slide courtesy of N. Batalha 

• First multiple-transiting planet system 

• First planets confirmed by gravitational 

interaction as measured via transit timing 

variations 

• Planets are in a 2:1 resonance 

• Planet b is 20% more massive than planet c; 

both are  less massive than Saturn 

• Mutual inclination < 10° 

• and more…. 

Kepler-9 

slide courtesy of N. Batalha 

At the time of discovery, Kepler-10b was the smallest known exoplanet: only 42% 

larger than Earth – but way too hot! 

VERY MUCH 

an artist’s 

rendition! 
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Kepler-10 Light Curve 

2

2 

Kepler-10 Light Curve 
Outer planet Period = 45.29 days 
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Kepler-10 Light Curve 
Outer planet Period = 45.29 days 

Kepler-10 Light Curve 
Period = 45.29 days 

Kepler-10 Light Curve 
Period = 45.29 days 

Inner planet Period = 0.84 days 

Only 42% larger than Earth 

– but waaay too hot! 

 

Orbital Period is only 0.84 

days = 20.1 hours! 

Surface T~ 1800 K ! 

 

More than 20 times closer 

to its star than Mercury is to 

our Sun. 
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1471 
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systems  
 
 
 
credit:  
Dan 
Fabrycky 
 
 
 
 
 
 
(update: 1736 as 
of Jan 2014) 

Some of Kepler’s smallest planets 

Kepler-37b:   

radius=0.30 RE the smallest known planet...so far.             
P=13.4 days  Rstar=0.77 RSun   (Barclay et al. 2013)  Kepler-22: ~2.4x the size of the Earth and in the HZ 

Kepler-62f: ~40% larger than Earth; 267-day orbit around a K-star  in the HZ 

Kepler -186: A five-planet system, with all five planets 
smaller than 1.5 Rearth.  

Orbiting a K-star with periods 4, 7, 13, 22 and 130 days. 
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Kepler-186f: The most Earth-like planet currently known. 

R=1.11 +/- 0.14 REarth, P=130 d; Mass = unknown 

Kepler-186f: The most Earth-like planet currently known. 

    R=1.11 +/- 0.14 REarth, P=130 d; Mass = unknown 

Kepler Discoveries as of 2015 May 1:  

 ~5 years into its 3 6 4 year mission:  

 1020 confirmed planets 

 4604 planet candidates 

 Most common planet is a “super Earth”: 

1.25-2.0 REarth – nothing comparable in our Solar System 

 

 297 candidate planets in the HZ 

14 are <1.25 REarth 

 

 Estimate that at least 70% of Sun-like stars 
have planets;  at least 17% are Earth-size 

Extrapolation of the Kepler results 
puts the occurrence rate of 
Earth-size planets (0.5-1.4 Re)     

in the HZ at  

 

~ 22% for G & K-stars 

 and  

~50% for M stars! 
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- Launch ~ Aug 2017 
- nearly all-sky 
- will find exoplanets 
transiting bright stars 


