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Critical need for coordination between 

astronomy, planetary science, and 

astrobiology 

 

Theorists must aim for hypothesis testing 

with observations 

 

Need to train scientists about our solar 

system; composition is a dominant 

parameter 
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Lodders (2003) 

 

The “metallicity” of the star is difficult to extrapolate to planets (but we have to 

try) 



Brown and Elkins-Tanton (2009) 

Jarosowich 1990; Lauretta 2007; Lauretta et al 2007; Weisberg et al 2001; Lodders and Fegley 1998; Kenkyujo et 

al 1995  

 

Planets within a single system (ours) may have been built from material with a 

wide range of compositions 



Water and carbon in meteorites 

Data from Jarosewich (1990) 



Water and carbon in meteorites 

Data from Jarosewich (1990) 



New York Times (2008) 

Life (1952) 

 

Planets form and cool to clement conditions very rapidly 



Elkins-Tanton ; Data from Jarosewich (1990) 

Earth starting with 100 ppm bulk water produces dense atm that collapses upon 

cooling into global ocean 100s m deep 
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Sotin et al. (2007) 



Kaltenegger, Henning, and Sasselov (2010) 



Compositions – silicate/metal, volatiles, oxidation 

- Control oceans, atmospheres, and internal structure 

- In turn influence surface temperature and magnetic field 

- And control habitability 
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Planets are built by giant impacts among differentiated bodies 

Elkins-Tanton (2012) Ann.Rev. 


