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‘Composition of sub-Neptunes & s er—Earths
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Composition of sub-Neptunes & super-earths
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Composition of secondary atmospheres
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Redox alteration requires reservoir mixing

Primitive H-He

lron disproportionation
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Redox evolution on >terrestrial-sized planets
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Redox evolution on >terrestrial-sized planets
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Redox evolution on >terrestrial-sized planets

lron disproportionation
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Redox alteration requires reservoir mixing
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lurbulent convection in sub-Neptunes
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lurbulent convection in sub-Neptunes
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Particle settling in turbulent convection
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lurbulent convection in sub-Neptunes
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Rainout quenching in sub-Neptune interiors

ddroplet VS. dcrit

10* - — Planetary @ heat flow
] Primordial P|
_ anetary heat flow FAyo (W m-2
A atmosphere i y i vo | )4
_ — 10 -- 100 e 10
- ‘ J Magma circulation
S 10°- __
L 1o E
B 1 e :
Q | By, e _
& EXD@C oq i e
o . ~ o~ SIZ@S ............ _ -
S 10° el el
1 = ~ ,—s”
Y, Tt~ _-= T e
o T=<ZI o
e _ - - - =~ ~ o e
e > = LR
cl0O"y -7 T CTe- ]
g s . “a\ne ““““““““““““ :
Giz€> = e
Sl Terrestrial planets Super-Earths
10 > ' ———— 3 ' ————,
10 10 10

Magma ocean depth [km]

Lichtenberg, ApJL 2021



Rainout quenching in sub-Neptune interiors
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Magma circulation affects redox balance
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Vlagma circulation affects composition
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Redox hysteresis of super-Earth exoplanets
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