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JcuUva Introduction |

Formation of structures: An unavoidable consequence of the interaction of planets and the local environment
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quvj Introduction

Interaction of SW and unmagnetized/thin ionosphere planets

Solar Max
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Structures are dependent on the

The modifies and
shapes the extension of these
structures

The leads to
the formation of different
structures




Jcuva  Stellar Activity < \ ,

Young Sun-like stars , as well as significantly

As stellar winds are an extension of the global stellar corona into the interplanetary space, they are expected to be
compared to the Gyr-old stars.
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Jcuva  Stellar Activity |

Detection of Stellar Winds in the Lyman-alpha line: Mass loss rates
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Jeuval Importance of UV tracers '

The heating of plasma in the chromosphere, the transition region and the corona due to magnetic energy dissipation leads to
some footprints of this activity in the UV and X ray spectrum of the star.

X-ray and EUV
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EUV

a. 0.1 Gyr (EK Dra)
b. 0.3 Gyr (t' UMa + x' Ori)
¢. 0.65 Gyr (' Cet)
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JoUVa Importance of UV tracers -

The heating of plasma in the chromosphere, the transition region and the corona due to magnetic energy dissipation leads to
some footprints of this activity in the UV and X ray spectrum of the star.

X-ray and EUV

from the corona C IV Profiles of AB Dor
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Importance of UV tracers
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Jouva Strong Winds: Numerical Simulation

MODELS INCLUDING STRONG WINDS

* Not considering the magnetic field of the central star:
hydrodynamic interaction

* High plasma beta winds y |
OUR NEW MODEL (IN PREP. = —— 3
Planet without extended atmosphere. Thin
ionosphere. B — LT e
Unmagnetized ‘ 7 ‘ 5 1
Supermagnetosonic - | — —

Canet & Gémez de Castro (2021)
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scuva  AB Doradus: A Fast-Rotating Star ‘\ ‘ -

Why AB Doradus?

4 (50 - 100 Myr) late type (KOV) star
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v’ Strong signs of (surface r

magnetic fields >= 500 G, starspots)

v 77% of the XUV flux corresponds to the X-ray band
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Jeuva  The Wind of AB Dor

An analytical approach

« Fast Magnetic rotators: Stellar winds are accelerated due to

): Solution of MHD
conservation equations for fast magnetic rotators
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JeUva' Numerical Simulation
+V(pvv—BB) + Vp; = p(8« +8p) + Fcor + Fcent
from the left side of the domain:
1s took 1nto account a_f +V((E +p1)v—B(v-B)) = pv(g: +gp)
(Z—]:+V(VB—BV) =0
e Planet 1s defined as an . Earth-sized
planet

for the normal components of the
magnetic field and velocity

* No planetary wind is considered

« AMR: 5 levels of refinement. High resolution in the vicinity (5
Rp) of the planet and pressure gradients (shock)
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UVa Results

The low-plasma [ case
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Jeuva Results

Ram Pres.
Thermal Pres- --------------
Magnetic Pres. = = = =

PRESSURE BALANCE
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Results

INDUCED MAGNETOSPHERES
B¢/B¢, SW
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seuva  To Summarize = .

 We studied the interaction between unmagnetized planets and
* High resolution UV spectroscopy result in a useful tool to identify magnetically active young stars
. Low beta winds are considered in this study: strong influence of the interplanetary magnetic field

are formed around the planet for

* These structures could reach more than

* The ratio between the density inside and outside the shock with the plasma beta parameter
 MHD simulations indicate that a strong in front of the planetary obstacle
* As aresult, are formed around the planet in all cases.
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