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Star-Planet (close-in) Interactions in the Ultraviolet

Credits: Pillitteri et al. (2015)

What about Earth-like (1 au) exoplanets?

Credits: Llama et al. (2011)
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Effects of Stellar 
Winds
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Figur e 7. Same as Fig. 6 but for models S1, S2, S3 and S4 corresonding to aslow-rotating star, represented respectively in columns from left to right.
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Figur e 8. Number density distribution in the steady state for an atmosphere in the absence of stellar wind action (left), the hydrodynamic interaction (center),

and the MHD interaction (right) for the stellar wind-planet F3b case.

experiencesasigniýcantcompression, resulting in adensityñbump"

that is dragged outwards by the stellar wind at very low velocities,

particularly in theþanksregion, thereby causing an increase in at-

mospheric mass-loss.

To estimate the average atmospheric mass-loss, we integrated the

the massþuxacross spheres centered on the planet of varying radii

within the region corresponding to the density bump, as:

§" =

º

dv · 3( (13)

where the integral is performed across spheres of varying radii. We

then compared the obtained values with the mass-loss rates values

inside the atmospheric unaltered region (see Table 3.1).

The atmospheric mass-loss rate is increased by 1% in model F1

(fast-rotating star andexpanded atmosphere). Themass-lossishigher

in models F2 and F3, increasing up to 4%. For model F3b, the mass

loss is lower, being increased by only 1 per cent.

In the low-rotation star regime, similar increases in mass-loss are

observed, witha4%increasefor modelsS1andS2, anda2%increase

for models S3 and S4.

The differences observed in the increased planet mass-loss from
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Star-Planet (Earth-like) Interactions in the Ultraviolet

High-activity 
stars

Low-activity
stars

SLOW-
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(LOW-ACTIVITY)

FAST-ROTATING
(HIGH-ACTIVITY)

Credits: Johnstone et al. (2015)

Effects of XUV 
radiation

(photoevaporation)

Credits: Canet et al. (2024)

BOW 
SHOCK

Not explored for young (<500 Myr) Earth-like 
exoplanets at 1au!

Sub-Neptune -like 
planet

Earth-like rocky
planet

1D HD simulations; 1Mṥ at 1 AU
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Main goals of this work

Evolution of H-rich exospheres2

1 AU

Extended atmosphere in 
photoevaporation

1 Rṥ, 1 Mṥ
Unmagnetized

Solar-like star
1 Rἄ, 1 M ἄ,

Two regimes: FAST and SLOW 
rotators 

V 3D MHD simulations

V 1 & 2: Canet, Varela & Gómez 
de Castro (2024)

V 3: In prep.

1 au

1) Study the contribution  of stellar  winds  to the evolution  of the primordial  atmospheres  in 
photoevaporation around terrestrial planets (50 т 500 Myr) at 1 au.

2) Evaluate influence of stellar winds from both  fast - and slow-rotating  stars  at young ages.

3) Evaluate possible emission  in UV tracers  (T~104-105 K) from plasma interaction. Detection 
with future infrastructures (HWO).


