
Super-Earths’ Composition & 
Physical Evolution 

Super-Earths are planets more 
massive than Earth and voided 

of a massive atmosphere. 
A reasonable threshold is below 
10 MEarth, although this number 

is model dependent.

We expect many discoveries in the near future on the grounds 
that these are relative abundant planets and that the capability 

to detect them already exists (i.e CoRoT, Kepler, MEarth ...)
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The field of exoplanets is a 
prosperous one with more than 

400 planets (and counting) 
already discovered. 

Uranus

Jupiter
Jupiter

Out of these, 10% are transiting  
and in 2009 the first two 

transiting super-Earths were 
reported!

Earth super-earth
 range
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The field of exoplanets is a 
prosperous one with more than 

400 planets (and counting) 
already discovered. 

The first generation of Super-Earth data are masses 
and radii; the first challenge is to tell composition.

Uranus

Jupiter
Jupiter

Out of these, 10% are transiting  
and in 2009 the first two 

transiting super-Earths were 
reported!

Earth super-earth
 range
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Inferring composition
There is a problem when 

inferring composition due to 
the degeneracy that arises 

from trade-offs between the 
planetary components (H2O, 

silicate mantles, iron cores) of 
different densities.
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However, we can infer limits in 
compositional end members 
and use information on the 

evolution of the planet.  

I have done this for CoRoT-7b 
and GJ 1214b, and as a Sagan 
Fellow will continue to assess 

composition for the next 
detected planets.

Valencia et al. 2007b
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Habitability from a planetary perspective: follow the 
water ...  which depends on surface conditions

Surface temperature depends on insolation, interior 
heat flux and atmospheric response

Also, the next generation of data for super-
Earths are coarse spectra. 

insolation

heat radiated

radioactive and 
primordial heat

atmospheric response 
depends on compostion

spectra of super-Earths will be taken

HD 189733b spectra 
(Swain et al 2008)

on super-Earths 
atmospheric 

composition will depend 
on interior processes 
(tectonics, volcanism, 
magnetic field, etc)
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Interior-Atmosphere Connections

 To adequately interpret super-Earths’ spectra and assess 
habitability we need to understand how the interior 

processes affect atmospheric composition. 

Plate tectonics? Layered 
vs. whole mantle 

convection? volcanism?
magnetic fields?
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My project as a Sagan Fellow is to determine the 
connections between interior dynamics and 
atmospheric composition for super-Earths.

Interior-Atmosphere Connections

 To adequately interpret super-Earths’ spectra and assess 
habitability we need to understand how the interior 

processes affect atmospheric composition. 

Plate tectonics? Layered 
vs. whole mantle 

convection? volcanism?
magnetic fields?
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