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Introduction: The rocky planets of our Solar Sys-
tem are devolatilized pieces of the Sun.  For example, 
when we compare the bulk elemental abundances of 
the Earth with those of the Sun, we find that the rela-
tive abundances of the refractory elements  (Mg, Si, 
Fe, Ca, Al, Ni, Cr, Ti, Co, V, Sc)  are identical (within 
observational and model uncertainties) to those in of 
the Sun [1].  We also find that the most volatile ele-
ments (H, He, Ne, Ar, Kr) are depleted in the Earth by 
many orders of magnitude compared with the Sun.  
Moderately volatile and moderately refractory ele-
ments show intermediate levels of depletion depending 
on how volatile or refractory the element is.  The other 
rocky planets of our Solar System also follow this pat-
tern.  Thus, if rocky planets are in orbit around other 
stars, the first order estimate we can make of their 
chemical compositions is that they will be devolatil-
ized pieces of their host stars.  Thus, to first order, their 
bulk elemental composition will be different from the 
Earth’s, to the extent that their host star’s elemental 
composition is different from the Sun’s.  In other 
words, volatile element depletion and refractory ele-
ment retention, within the habitable zones of other 
stars may be a very common result of planet formation. 

We have compiled the most comprehensive ele-
mental abundance data for Alpha Centauri A and B 
and applied this logic to make estimates of the chemi-
cal composition of any rocky planets in orbit around 
Alpha Centauri A or B.  These estimates allow us to 
make crude predictions about mantle convection, mag-
netic fields and water content. We will present our 
predictions and their implications for the habitability of 
these planets.  We will also introduce the concept of a 
chemical habitable zone. It has not escaped our atten-
tion that these may be the first planets beyond our So-
lar System that humanity may be able to explore and 
colonize. 
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