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Key questions that drives current g ol PR o |
research: § |

e Which processes govern the structure and £ R
composition of exoplanets ? glo
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e What is the lasting impact of formation %10_4i e, B  —

a O SoarSystem

processes on exo-atmospheres * T T T T, T T

Orbital Period [days]

e How do planets form & evolve? The exoplanet population

e Which exoplanets/exomoons are habitable
and how can we study them ?
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e How do planets form & evolve? The exoplanet population
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The exoplanet population
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My thesis focuses on the data reduction and retrieval analysis of
a sample of four planetary mass companion observed in the

EXOMIRI guaranteed time program (GTO).
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The “clouds” Issue
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17 The “clouds” issue

Silicate clouds often present: e |
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18 The “clouds” issue

— Run time with 1 specie
- Run time with 4 specie
1 === TauREXx average model time

In present free-retrieval framework (TauREx,
PRT, ...) these clouds are modeled by Mie theory:

-
o

Mie theory significantly slows down retrievals
because of costly calculations:

ot
[

Voyer&Changeat (20206)

nmax

Quu@ D) = = Y @1+ D) Re (@u(m(d), x) + by(m(2), 1)
" n=1

PyMieScatt computation time (s)
[
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Particle radius (um)

Good news, we can bypass these by precomputing the extinction coefficients !
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19 The “clouds” solution 2

== Native R

First consideration is the optical constants 4 T RZ IO

nmax

Qext(a, ) = % Z(Zn + 1) Re (a,(m(Q), x) + b,(m(A), x)) S
x n=1

: . : V &Ch t (2026
They are the primary source of uncertainty for many species - =an9eaisal =

because of low spectral resolution measurements. Wavelength (um)

For JWST-level data quality, the optical constant have to be
carefully inetrpolated to avoid systematics errors.
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20 The “clouds” solution

We Investigated the relative error required on
the Qext calculation for JWST-level spectra.
Indeed, the optical depth as an exponential
impact on the atmospheric flux

%
o
L]
>
90% of the relative errors below 10 %
. i Q
ensures no impact on retrieval accuracy o< —— Quantile 0.5
o —— Quantile 0.9
Y 1075+ —— Quantile 0.99
e D

Particle radius (um)
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21 The “clouds” solution 2

We produce precomputed Qext but also scattering and asymmetry grids for :
e Mg25i04
e MgSiO3 (amorph glass and solgel)
e Si02 (alpha and amorph)

e SIO

. Publshed February 26, 2026 | Version v; m m
e water ice
e titan tholins Extinction, scattermg and asymmetry grids of clouds and hazes for exoplanet science.

For condensed particle radius between 1nm and 30 \

microns and on the wavelength range 0.3 - 5- microns

Validated for JWST and ARIEL

AEROSOLS GRIDS
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- The “clouds” solution

We also release a new TauREx plugin TauREx -PCQ to
use the Qext grids effortlessly.

ey

Retrieval acceleration:

b E.‘r
* one cloud = between 1.7 and 3 _ (] o R,
e four clouds — between 15 and 20 TAUREX PLUGIN VOYER%U%ANGEAT

Essential for long (1 week+) JWST retrievals or ARIEL population studies

Standardised format for easy compatibility with other frameworks such as pRT,
POSEIDON, etc.

The grids are also applicable for proto-planetary disk retrievals
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