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Collisions Rampant

e Final assembly of terrestrial
planets: a series of giant
impacts between planets

® Occurs over ~30-50 million
yvears

e Earth’s Moon-forming impact
is archetype
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ON THE EMERGENT SPECTRA OF HOT PROTOPLANET COLLISION AFTERGLOWS

EL1za MiLLER-Ricc1t!, MicHAEL R. MEYER?, SARA SEAGER®, AND LINDA ELKINS-TANTON?

Brightness Temperature [K]
Brightness Temperature [K]

Wavelength [microns] Wavelength [microns]

Tuesday, October 18, 2011



TMT + coronagraph GPI
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“Nearby” means < 50 pc, e.g., Tucana-Horologium Assoc. (10-30 Myr)
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Chemistry of
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Table 2. Bulk compositions of vaporizing planets AS sume d

Element Continental Crust’ Bulk Silicate Earth’
s . Elemental

O 47.20 44 .42 111
Si 28.80 21.61 CompOSItlon
Al 7.96 2.12
Fe 432 6.27

3.85 2.46

2.36 0.29

2.20 22.01
2.14 0.02

0.401 0.12

0.076 0.008 i
0.013 0.29 BSE = mantle +

0.072 0.11 crust + ocean +
0.045 0.006

0.199 0.006 atmosphere
0.006 0.88x10™
0.070 0.027

0.053 0.002
0.047 0.004

TOTAL’ 99.822 99.776

! Wedepohl (1995). ? Kargel & Lewis (1993) "Totals are
less than 100% because N1 i1s not considered.

Lodders & Fegley (1997)
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Atmospheric Composition

e Compute chemical equilibrium for each
case at various pressures up to 100 bars
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Continental Crust
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Continental Crust
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Continental Crust

_ H,0

-
ke,
-

o
8
Q

O

S

(@)
LS

|

1000 1500
Temperature (K)

Tuesday, October 18, 2011



[ TTTTTI

1000 K, | bar
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Surface Pressure = |10 bar
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- Thermal Emission 10 bar . . -
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Bulk Silicate Earth
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Bulk Silicate Earth
I | 1 | | l 1 | I HI O] |
2

c
e,
©
©
_
L
Q@
o
=
o)
e,

500 1000 1500 2000 2500
T(K)

Tuesday, October 18, 2011



Bulk S|I|cate Earth 500 K
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Deep H20 atmosphere
I MEarth
Center of habitable zone

Tsurf ~ 2000 K
| 04x fatal HF conc.
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Conclusions

e Post-impact worlds are highly detectable

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