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Terrestrial Planet Formation
Core Accretion: From Planetesimals to Planets

• Hill Dynamics (how cores grow) 

• Growth rates (how fast cores grow)

• Isolation mass (how massive cores grow)



Problem

• Growing planets by planetesimal collisions.
• There are a trillion planetesimals. 

• Statistical treatment needed

• Find collision rate for planetesimal distribution
• Determine outcome of collisions
• Put it all together in a model
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Limits to Growth





Hill (local) approximationx
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Hill Radius

RH = a [Mplanet / (3Mstar)]1/3
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Hill (local) approximation



Hill Sphere = Roche Lobe



Planetesimal Accretion is inefficient

Hill radius

Gravitational cross-section (capture radius)

Polanetesimal scattered by protoplanet



Shear dominated





Regimes of Accretion
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