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Commonality of Small Exoplanets
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Wide-Separation Exoplanets

Exoplanet Demography

5Hu, in prep.

Giant exoplanets

found by RV surveys

Transiting exoplanets

found by Kepler

Planets in the Solar 

System



Starshade Rendezvous Mission simulated image of a nearby star

Image of a Solar System

6Seager et al. 2015



Solar-System Analogs

Characterizing Giant Exoplanets
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Characterizing Giant Exoplanets

• Abundances of C, N, O

• Convection and 

advection

• Thermal evolution

• Role of photochemistry

• Comparative 

planetology
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Cloud and Gas Abundance

Characterizing Giant Exoplanets
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Measuring Spectra of Sub-Neptunes and Super 

Earths

• Is there a surface?

– Cloud, liquid, or solid

• What is the composition of the atmosphere?

– H2-dominated or non-H2-dominated 

• What are the formation and evolution pathways?
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Diversity of Atmospheres

Measuring Spectra of Sub-Neptunes and Super 

Earths
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Condensible-Rich Atmospheres

Measuring Spectra of Sub-Neptunes and Super 

Earths
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Detecting Earths
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Water and Oxygen

Detecting Earths
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Earth vs. Venus

Detecting Earths
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Land and Sea

Detecting Earths
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Bare-Rock Exoplanets

Detecting Earths

• Rocky exoplanets

without atmospheres 

have spectral features 

in reflection

• Signature absorption 

features in 1-2 μm are 

characteristic of water 

ice and hydrated 

minerals

17Hu et al. 2012



Detecting Earths
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