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Context: study exoplanets from a galactic point of view

* Known exoplanets: observational bias + restricted to the SN
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Context: study exoplanets from a galactic point of view

Known exoplanets: observational bias + restricted to the SN

Goal: simulate the (unbiased) exoplanet population
in the MW

Exoplanets everywhere? Homogeneously distributed?

Changes with galactic evolution?

Method: Framework to quickly generate exoplanet
population

« Around any stellar population (mass and metallicity)

UGC 12158, ESA/Hubble & NASA

* Combining observations and planetary formation models

* Predict yields of future missions — constrain models
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* Distribution in mass-period diagram:

Combining observations and planetary formation model
(planetesimal accretion synthesis, from Drazkowska+23)

mass & radius e
2 4
log(P) [days]

log(planetary mass) [Mg]
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Distribution in mass-period diagram:

Combining observations and planetary formation model
(planetesimal accretion synthesis, from Drazkowska+23)

Planetesimal accretion synthesis Bern planetesimal accretion synthesis

Chloé Padois, Universitat de Barcelona

detected exoplanets

mass & radius
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— 22.5 million planets
102

stellar particles density

Tesr [K]

3.4% 3000 3500 4000 4500 5000 5500

10!

@ (e o] Q oma e
i D@ B DG G o B
o= @ LA L
e 80
L2 L

107! 10° 10* 10° 10° 10

orbital period [davs] log(P) [daYS]

44.2%

lﬂtl

—20 —15 —10 —h 0 5
Xaa [kpel

log(M) (Mo

Earth-like

52.4%

Super-Earth + Neptunians

Sub-Giants + Giants

Padois et al., 2025 5



Modelling the Milky Way exoplanet population

planet per star

— halo regions host less exoplanet per star

| mmm Earth-like

52.4% 57.8%
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Padois et al., 2025
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Evaluate our results:

[ Generate exoplanet population J
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extinction (Ay)
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* Apply same process — Kepler target list (Ffrom Wolniewicz+21)
— 1.6M planets simulated around 174k stars

dec [deqg]
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* Assign random inclination

* Reproduce Kepler observation: compute SNR sl
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« Conversion from mass to radius (based on Parc+24)
* Over-estimation of the number of “detected” exoplanets

* Differences in the R-P distribution

planet mass [Mg]
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Simulation-Based Inference (SBI)

 Variation of the model parameters
* Learn input parameters-output relation

Chloé Padois, Universitat de Barcelona

PROGRESS

* Infer model parameters giving the closest output population
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Summary

* Goal: study exoplanet distribution from a Galactic point of view
(Padois et al., 2025)

* Created an hybrid exoplanet population synthesis framework

e Can be applied to simulated as well as observed stellar populations
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