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Why do we care about heavy elements in giant planets?

1) Testbed for Formation Theory i) Influence on Evolution and Internal Structure

o Soplmaten A Radiative regions: No mixing,
. N inefficient energy transport.

::::/’f:/’,//’f;:/,:’;,lf’;,:’; N A Convective regions: Efficient
s mixing and energy transport.
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A Convection can be inhibited by
a composition gradient.
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Composition Gradients in Giant Planets

c=10¢g cm™2, My =133 Mg, My e = 4.4 Mg
oc=6gcem>, Mz =56Mg; My p=0.7 Mg
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When does the atmospheric composition represent the bulk?




Planetary Evolution with MESA* MES /‘\

*mesa.sourceforge.net

Long-term evolution of gas giants with MESA: Equation of state for hydrogen/helium:
A Solve the structure equations under spherical A SCvH(Saumon, Chabrier & van Horn 1995)

hydrostatic equilibrium (1D). A CMS Chabrier, Mazavet & Soubiran 2019)

A Follow energy transport/mixing through the

evolution. CMS has ahigher density for hydrogen in for

some pressures/temperatures, which can lead to
Adapting MESA for planetary evolution: more compact gas giants.

A Planetary evolution has different
requirements with regards to modelling the
microphysics.

A We implemented a new equation of state
to model mixtures of H, He and a
water/rock (Vazanet al. 2013).



Radius [R)]

Effects of the H/He Equation of State

1.10 -

= = = =
© © ) o
o Ul o a1

| | | |

0.85

1.5 2.0 2.5 3.0

Mass [M;]

—-==- CMS
- CMS
- CMS

SCvH
SCvH

SCvH






















