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Abstract: Hot Jupiters are perfect laboratories to study the processes of  stellar-planet interaction. Due to 
their mass and proximity to the central star, the atmospheres of  hot Jupiters are heated by the stellar radiation 
and, in some cases, they photoevaporate. The stellar wind is the medium where the planetary outflow 
expands. In this work, we model the  interaction of  the planetary wind with the star extended corona. We aim 
to understand whether this interaction may result in an enhanced stellar activity (Pillitteri et al. 2015). 

Model: The model fits the physical characteristics of  the system HD 189733 (Henry & Winn, 2008) listed 
in Table 1. Our magnetohydrodinamic (MHD) is implemented by means of  PLUTOv4.3 (Mignone et al., 
2012). The model solves the magnetohydrodynamic equations for the conservation of  mass, momentum 
and energy and the induction equation for the evolution of  the magnetic field. 

Table 1. Properties of  the MHD model

Preliminary results: The planetary wind expands and propagates mainly along the planetary orbit 
(P:0.4, P:0.7 in Fig. 2). Due to its fast expansion and its collision with the stellar wind, a shock front 
develops. The latter heats the material up to ~106K. Part of  the wind forms an eye-shaped region 
around the planet that is pushed away from the system by the stellar wind. The other part of  the wind 
is funneled by the magnetic field into an accretion column that hits the stellar surface(P:0.9 in Fig. 2). 
Then the accretion column is disrupted by the stellar wind and reforms again after a brief  (about 10 h) 
transient (P:1.4 in Fig. 2).

Figure 2: Evolution of  planetary wind during 1.4 planetary period. On the left a pole-on view, on the 
right an edge-on view of  the system. The first 0.4 period are discarded and used to reach a stationary 
regime. A volume rendering in log scale from blue to red is used to show the planetary wind density. 
The yellow sphere at the center of  each panel represents the star, the blue small sphere on the right 
represents the planet. The green lines shows sampled magnetic field lines. A movie is available at: 
https://youtu.be/TLAnBgm1TJ8.
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Explore the 3D model on sketchfab: 
https://skfb.ly/6QYtC available also in Virtual Reality
and Augmented Reality.

Mass Radius Magnetic 
Field

Wind density Wind 
Temperature

Wind 
Velocity

Star 0.805 MSun 0.76 RSun 1 G 10-17g/cm3 106 K 600 km/s

Planet 1.13MJ 1.18RJ 10-4 G 5x10-15g/cm3 104 K 65 km/s

https://youtu.be/TLAnBgm1TJ8
https://skfb.ly/6QYtC

