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Mass-radius diagram for giant planets
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Planetary atmosphere
with HST/Spitzer



HD 189733
discovered by Elodie metallicity-biased transiting 
planet search (Geneva+Haute Provence Obs)

active K dwarf (0.8 Ro) 
V=7.7 mag
P = 2.2 days
R*/Rpl = 0.15

Bouchy et al. 2005



Spitzer 8μ time series (Knutson et al. 2007)

HST/ACS grism time series (Pont et al. 2007)

Surface temperature map for
HD 189733 with Spitzer 
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Emission spectrum of HD 189733 during secondary eclipse

MOST reflection Deming et al. 2006, Grillmair et al. 2007, Swain et al. 2007



HST/ACS

HST/NICMOS

Tinetti et al. 2007, Winn et al. 2006

Transmission spectrum of HD 189733 during transit

Eherenreich et al. 2007
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Transmission spectrum of HD 189733 during transit
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HST/NICMOS

Tinetti et al. 2007, Winn et al. 2006

Transmission spectrum of HD 189733 during transit

Eherenreich et al. 2007
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Molecular bands dominates mid-infrared absorption (??)

Sub-Micron-sized particle haze intercept near-infrared and red

HD209458b’s atmosphere at twilight



GJ 436b : the first transiting hot Neptune



Transits of the hot Neptune around GJ 436

Butler et al. (2004), Maness et al. (2007), Gillon et al. (2007) 
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Models from J. Fortney  

Planet mass-radius diagram



Spitzer 8μ 
observations of GJ436

Gillon et al., Deming et al., Demory et al. 2007

transit : 
planet larger than an “Ocean Planet”

eclipse:
8μ temperature 710 K - 100K hotter 
than equilibrium T



NEPTUNE

Figueira, Pont, Mordasini, Georgy, Alibert, Benz



Outlook
Ground-based surveys find 10+ transiting planets per year (10<V<12)

Corot is now reaching result stage (12<V<16)

Brighter transiting planets are of high value (V<10)

With HST and Spitzer, complete IR emission and transmission spectrum 
of the atmosphere of HD 189733b, and maybe HD 209456b

Larger aperture and stability needed for smaller planets (JWST?)

Interpretation of coarse planetary atmosphere spectrum is a challenge 
(--> TPF/Darwin?)


