How did super-Earths acquire their atmospheres?
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Once Matm ~ Mcore,
gas self-gravity becomes important.
Begins run-away gas accretion.

Consider rocks in gaseous nebula
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Sub-Neptune planets
have a mass range of
~0.1 M, to ~16 M...

Planets of mass ~10 M, . . ) % b'" N
are expected to 4 A core forms via Accretes gas Atmosphere Ambient gas

become gas giants. solid coagulation  out to Hill radius’  cools and shrinks  refills the Hill radius
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'Smaller of Bondi and Hill radius
(Weiss & Marcy 2014) 0

Radiative-convective
boundary (RCB);

A. Cores form before disk gas depletes / inner convective
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mass reservoir supports hydrostatic equilibrium
Why just a few % atmosphere?
primordial gas accretion?
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Primordial gas accretion
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