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PLANETARY INTERIORS

e constrain theories of planet formation and evolution

* Interpret atmospheric observations from transit spectroscopy
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GIANT PLANETS
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Modeling interiors of giant exoplanets

total fraction of heavy elements "

M-R is determined by composition & distribution in the interior
(e.g. Baraffe 2008)

* How are the heavy elements distributed?
* |stherea core, what is its size and mass?

Battley+2024, Acuna+2024,
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Miguel & Vazan (2023)

Jupiter’s interior

CONTRIBUTION OF THE JS

ATMOSPHERE

Durante et al., 2020

J> (x106) 14696.5735 (0.0017)

k2 0.565 (0.018)

Wabhl et al., (2017), Vazan et al. (2018,
Miguel et al. (2022), Howard et al.(2023a).

Mecore Mygdilute

Are such dilute cores a typical outcome
of gas giant formation?

How does the distribution vary between
close-1n and far-out giants

Homogeneous Inhomogeneous
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Impact of k, on mterior retrievals

Batygin et al. (2009), Ragozzine & wolf (2009), Kramm et al. (2011, 2012)
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Kramm et al., 2011
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The mterior structure of a planet determines how 1t deforms
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The mterior structure of a planet determines how 1t deforms
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The mterior structure of a planet determines how 1t deforms

Tidal deformation

Phase-curve
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Application of phase curve model to WASP-12b
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Current Love number measurements are not precise enough
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JWST observations
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e

Master’s Project (Antoine Thibault):

* High photometric precision
* Long observing baseline
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PLATO’s Prospect

Simulated Phase Curve with Plato Simulated Noise
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; Summary >

* Modelling Interior structures of giant exoplanets is challenging due to degeneracies
* Measurement of the planet deformation (k, & J,) can alleviate this

» We are starting to be able to measure Love number from tidal deformation
* Phase curves of UHJs allow significant detection, particularly in the NIR

« With these measurement for different planets, we can perform comparative analysis of exoplanet interior
structures and contrast them to solar system giants.

» Measuring core masses of planets can, in some cases, help distinguish models of planet formation
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