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e Core (Fe) Mass Fraction: 30%
o Valencia et al. (2006) - Vinet

e Pv(MgSiO,) Mantle
o Wagner et al. 2011 - Vinet

| nte rl O r e Water/lce Mass Fraction: 0%
M Ode l“ n g e Gas (H/He) Mass Fraction: 3%

o Atmosphere: Semi-Grey
Approximation Guillot (2010)

o High Pressure Envelope: Chabrier,
Mazevet, & Soubiran (2019)
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Semi-Grey Approximation (Guillot 2010)

- Analytical approximation of a full radiative transfer
line-by-line model

- Absorption of radiation approximated by mean
opacities:
- Planetary thermal radiation (., )
- Incident visible flux from star (x)

- Temperature is a function of optical depth (z) and mean
opacity ratio (y = «,/ k)

- Optical depth is a function of the thermal mean opacity
- TR, m

- Pressure is linearly dependant on optical depth
- P=1g/k,

- Transit radius calculated where Torarg = 2/3
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Mean Opacity (k)
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Study

How significant of an impact
does one’s choice of mean
opacity have on atmospheric
profiles and exoplanet interior
characterization.




Mean Opacity Usage in TATOOINE

- Semi-Grey Pressure-Temperature profile
- Guillot 2010

- Transit Pressure and Radius
- Following Guillot 2010

- Switch from Irradiated Atmosphere to
High Pressure Envelope
- Following Jin et al. 2014

- Switch within envelope between
Radiative and Convective regimes
- Schwarzschild Criterion
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Choosing x, &k, (Freedman et al. 2014)

1. Metallicity = Composition

_ 2hé (_he/MkgT _ 1\ 1
a. 1xto 50x solar metallicity By(A,T) = 2 (e 1)

A5

2. Local Reference Pressure 1
1 0B 3~
a. [0.1,1.0,10.0] bar [ = =dv
- K OT
3. Local Reference Temperature KRR = 0B do
a. EquilibriumTemperature(Teq) f oT v

4. Stellar Effective Temperature for
a. T =3000K
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Comparison of Atmosphere Profiles to other Models

GJ 1214 b 1x Solar & Valencia (2013) K2-18 b 1x Solar & Scheuecher et al. (review)

GJ 1214 b - 1x Sol - K2 18 b - 1x Sol
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Effect of Atmospheric Metallicity on Interior

GJ 1214 b - 1x Solar Metallicity GJ 1214 b - 50x Solar Metallicity
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Conclusion & Closing Remarks

e How one chooses a value for mean opacities is non-trivial.

e The influence extends beyond the atmosphere and into the interior.

e The impact on the interior has implications for things such as

formation of a crust or magma ocean, the solubility of the interior, etc.
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