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RV+Transit ! Mass-Radius Diagram 

Winn et al. (2011) 



Super-Earths: Icy or Rocky? 

Icy 
super-
Earth 
would be 
bigger 

Rocky super-Earth 
would be smaller 



Rappaport et al. (2011) 

VLT CFHT 

Evaporating Super-Mercury? 
Spitzer Hubble 



de Mooij, Silburt, Jayawardhana et al. (in prep) 

Differential 
Spectrophotometry 
with Gemini North 



Transmission Spectroscopy 

Charbonneau et al. (2002) 
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Bean et al. (2011); Desert et al. (2011); Croll et al. (2011); 
Berta et al. (2012); de Mooij et al. (2013) 

VLT CFHT 

Characterizing GJ 1214b 
Spitzer Hubble 



Characterizing Transiting Planets 



Secondary eclipse: when the planet goes behind the star 



WASP-12 

Secondary Eclipses 

Croll et al. (2011) Canada-France-Hawaii Telescope 

Qatar-1 

Qatar-2 

Croll et al., in prep. 



Phase Curves of Transiting Planets 
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Ellipsoidal 

Beaming 

Reflection/Thermal 



Borucki et al. (2009) 

HAT-P-7b 
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Esteves, de Mooij & Jayawardhana (in press) 

VLT CFHT 

Phase Curves of Kepler Planets 

Spitzer Hubble 





Lafreniere, Jayawardhana & van Kerkwijk (2008, 2010) 



HR 8799 Planets%

Marois et al. (2008) 

7 MJup 

10 MJup 

10 MJup 

Lafreniere et al. (2009) 
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Skemer et al. (2012) 



`Hot Start’ versus `Cold Start’ Models 

Janson et al. (2011;  
based on Fortney et al., 2008) 





Transiting Exoplanet Survey Satellite 
(TESS, NASA, ~2017) 

Characterising Exoplanets Satellite 
(CHEOPS, ESA, ~2017) 
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Extreme AO Imagers 



Seager et al.  

James Webb Space Telescope ~2018 
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Exo-planet imaging in J-band 
Preliminary (EPICS team) 



Turnbull et al. (2006) 

Alan C. Tough 
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