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ATMOSPHERIC ESCAPE IS IMPRINTED IN THE POPULATION OF LOW-MASS PLANETS

OAW (IWF

Atmospheric escape plays a major role the evolution of individual planets and, hence, has imprints on
the whole planetary population

= Population of low- to intermediate- mass planets Kubyshkina&Fossati, 2022
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HYDRODYNAMIC ESCAPE OF PRIMORDIAL H/HE ATMOSPHERES: MASS LOSS RATES
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gAW CIWF STELLAR IRRADIATION VARIES DRAMATICALLY

In the case, if the planetary atmosphere is gravitationally well bound and the planet is sufficiently
irradiated, the atmospheric escape is guided by stellar XUV/wind.
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gAW CIWF STELLAR IRRADIATION VARIES DRAMATICALLY

In the case, if the planetary atmosphere is gravitationally well bound and the planet is sufficiently
irradiated, the atmospheric escape is guided by stellar XUV/wind.
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gAW CIWF STELLAR IRRADIATION VARIES DRAMATICALLY

In the case, if the planetary atmosphere is gravitationally well bound and the planet is sufficiently
irradiated, the atmospheric escape is guided by stellar XUV/wind.
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STELLAR MASS AFFECTS THE DURATION OF DIFFERENT ESCAPE PHASES

Grid of atmospheric evolution models: P, <=100 days, Mgar 0.4-1.2 Mgyn, Porot = 1-15 days, My 1-100 Mg,
1:at,O ~ 0.5-1 Ofmordasini2020

Evaporation model based on Reza et al., 2025
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STELLAR MASS AFFECTS THE DURATION OF DIFFERENT ESCAPE PHASES

Grid of atmospheric evolution models: P, <=100 days, Mgar 0.4-1.2 Mgyn, Porot = 1-15 days, My 1-100 Mg,
1:at,O ~ 0.5-1 Ofmordasini2020

Evaporation model based on Reza et al., 2025
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STELLAR MASS AFFECTS THE DURATION OF DIFFERENT ESCAPE PHASES

Grid of atmospheric evolution models: Po, < 100 days, Mgy 0.4-1.2 Mgyn, Poror = 1-15 days, My 1-100 Mg,

1:at,O ~ 0.5-1 Ofmordasini2020

Evaporation model based on Reza et al., 2025
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ATMOSPHERIC FRACTIONATION
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He-dominated atmospheres can exist around Earth-mass planets in the habitable zone
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Lammer et al. 2025 (2-fluid hydrodynamic model)
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CHAIN model:

1-fluid hydrodynamic code + Cloudy (Kubyshkina et al., 2024)
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DOES WATER/METAL-ENRICHMENT ALWAYS MAKE AN ATMOSPHERE STABLE?
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Volume heating
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= Parameters of the host star affect most of the atmospheric escape processes

= Accurate characterization of the planet-hosting stars at their present is crucial for the interpretation
of the observations; however, a more statistical approach is needed to understand to understand

stellar (hence, planetary) evolution.

= Duration of different evolutionary phases can be very different for planets orbiting stars of different
types.
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