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Collisions Rampant
• Final assembly of terrestrial 

planets: a series of giant 
impacts between planets

• Occurs over ~30-50 million 
years

• Earth’s Moon-forming impact 
is archetype

• Takes ~10 collisions between 
planets to make an Earth

• Surviving planet hot for a 
long time 
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Self-luminous jovians

Terrestrial planets
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“Nearby” means < 50 pc, e.g., Tucana-Horologium Assoc. (10-30 Myr)

original figure: GPI project
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Chemistry of 
Molten Worlds
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BSE = mantle + 
crust + ocean + 

atmosphere

Lodders & Fegley (1997)

Assumed 
Elemental

Composition
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Atmospheric Composition

• Compute chemical equilibrium for each 
case at various pressures up to 100 bars

• Gibbs energy minimization by Fegley, 
Lodders, & Schaeffer

• 810 compounds
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1 barContinental Crust

Tuesday, October 18, 2011



1 barContinental Crust

Tuesday, October 18, 2011



1 barContinental Crust

Tuesday, October 18, 2011



1 barContinental Crust

Tuesday, October 18, 2011



1 barContinental Crust

Tuesday, October 18, 2011



SH
OH

H2S

H2O

HCl
CO2

O2

HF

0.3 1.0
Wavelength

ab
so

rp
tio

n 
co

ef
. (

cm
-2

)
1000 K, 1 bar

Tuesday, October 18, 2011



ab
so

rp
tio

n 
co

ef
. (

cm
-2
)

CO2
H2O

HF HCl1000 K, 1 bar

1.0 2.0 5.0

Tuesday, October 18, 2011



90% H2O case
Miller-Ricci et al.

Surface Pressure = 10 bar

Brightness Temperature
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10 bar surface

100 bar surface

Brightness Temperature
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100 barBulk Silicate Earth

T(K)
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100 barBulk Silicate Earth
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Cautionary Tale
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scattered thermal emission
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Conclusions

• Post-impact worlds are highly detectable

• Realistic cases somewhat less favorable than 
exploratory models by Miller-Ricci et al.

• HF & HCl are markers of  Tsurf > 1000 K.

• CH4 is signature of BSE (Fe2+ vs. Fe3+)

• Remember....
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