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brown dwarfs

gas giant planets

Extrasolar Planet Discovery Space circa 2004



Planetary transits



Charbonneau et al. 2000HD 209458b
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hot & warm 
super-Earths 

Discovery space with hot and warm super-Earths

gas giants HD 40307: 3 hot 
super-Earths with 
4.2, 6.9, and 9.2 
Earth-masses and a 
longer-period 
companion (Mayor et 
al. 2008)



Gliese 436 b - first transiting hot super-Earth (Gillon et al. 2007)



Discovery space with latest discoveries addedDiscovery space with hot and warm super-Earths and their gas giant planet 
siblings

Mu Ara

55 Cnc
Gl 876

Gl 436: 
solo? HD 69830

HD 181433: inner 7.5 
Earth-mass and two 
outer Jupiters
(Bouchy et al. 2009)

HD 47186: inner 22 
Earth-mass and outer 
Saturn (Bouchy et al. 
2009)



Gravitational microlensing



Microlensing detection with Warsaw 1.3m telescope, Las Campanas - 2004



Discovery space with latest discoveries addedDiscovery space with planets around M dwarf stars highlighted
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Marois et al. 2008: b ~ 7 MJup, c, d ~ 10 MJup

A5 star, 1.5 MSun





CNES/ESA’s CoRoT Mission



CoRoT- Exo-7 b, the smallest radius transiting planet found 
to date: radius = 1.68 Earth-radii, mass = 4.8 Earth-masses, 

and a density = 5.6 g/cc, close to that of Earth (5.5 g/cc) 



Kepler Mission launch - March 6, 2009



Venus transiting the Sun on June 8, 2004 (Robert Traube image)



KNASA’s Kepler Mission
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NASA’s TPF Coronagraph



TPF Interferometer



ESA’s Emma Darwin x-array



Swain et al. (2008) - HD 189733 b with HST Nicmos



Terrestrial Planet Imager?
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