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Interiors and atmospheres: two different worlds®?
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Interiors and atmospheres: two different worlds®?
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Interiors and atmospheres: two different worlds®?
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Interiors and atmospheres: two different worlds®?
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What are the degeneracies?

Can ARIEL help with it?



(Sub)stellar evolution equations

* Boundary conditions:
* Measured temperature
* Evolution => Atmosphere model



Boundary condition: measuring the atmospheric temperature
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Boundary condition: constraining thermal evolution
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Changing the composition
of the atmosphere
changes the evolution
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Boundary condition: constraining thermal evolution
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Knowing the composition
of the atmosphere
significantly changes the inferred core mass



(Sub)stellar evolution equations

* Boundary conditions:

* Measured temperature

* Evolution => Atmosphere model
e Equation of State (Composition)



Is the atmosphere representative of the envelope?

1073
= A =
-2 E ® o
10 | %\\ c_\\
E P o
- \3 2
3 I \
" - \
QN 1 E |
B \
= « )
10 : \\\ \
- )
; \\\ 3
102 1 || N W O A SN 1
100 500 1000 3000

T (K)
% Compared to Solar System giants:
% Condensation is less of an issue!
% Probably no Helium separation!
% We may have access to elemental abundances w/o relying on chemistry
= Atmospheric composition should be similar to the gaseous envelope

Although we cannot completely rule out inhomogeneities (Leconte et
al. (2012), Vazan et al. 2016)



Lifting the envelope composition degeneracy

Mass-Radius observations
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Can ARIEL test interior model predictions?



Testing interior model predictions

The « warm giant » opportunity
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Testing interior model predictions

The « warm giant » opportunity
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be seen as




Thank you



