
    
      Fig. 7 
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        Mid-transit velocity shift of the dominant (red) component in the helium 1083 nm triplet as a function of the night-to-day side pressure ratio. The data points represent the average velocity shift over five snapshots in the steady-state, with error bars indicating the corresponding standard deviation. All models show the same trend: the line becomes more blueshifted with increasing day-night anisotropy. However, for ratios <50%, this behavior shifts, due to the occurrence of incident material on the night side. A represents the fiducial model group, including A′, with the distinction that the latter employs a constant ṁp instead of a constant ρp as outlined in Sect. 3.3 (see full model overview in Table 1).

      

    

  
    
      Fig. A.1 
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        Mid-transit velocity shift of the strong (red) component of the helium 1083 nm line as a function of the equivalent width (EW), normalized by the escape velocity at the planet’s surface. The points marked by squares indicate the scaling value 1.0, which was used for the previous analysis in this paper. When the density is increased, the mass-loss rate of the planet also increases, leading to a larger equivalent width and a higher blue shift in the helium line.

      

    

  
    
      Fig. B.1 
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        Time-averaged planetary mass-loss rates. The error bars indicate the standard deviation. The introduction of an anisotropic surface lowers the pressure, leading to a decrease in the mass-loss rate for increasing day-night anisotropy. Deviations for ratios < 50% can be attributed to falling back material on the night side.

      

    

  
    
      Fig. D.1 
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        Analogous representation of metastable helium absorption in the stellar frame as shown in Fig. 5, but for model group A′, where the planetary mass-loss rate matches that of model A100%. Similarly to model group A, where the density is the same across all models, the line becomes narrower and blueshifted as the day-night anisotropy increases. As discussed in Sect 3.3, in the case of constant planetary mass-loss rate, the line forms at higher altitudes which leads to a higher blueshift and absorption.

      

    

  
    
      Fig. D.2 
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        Anisotropic model overview of the density (left) and line-of-sight velocity (right) showing the varying morphology of the planet’s vicinity. The flow directions are indicated by gray streamlines. The observer is located in the −x and the star in the + x-direction.

      

    

  
    
      Fig. D.4 
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        (Movie online) Same as Fig. D.3, but showing model group C. It shows that the cavity around the planet dissipates on the night side of the planet as the planetary wind becomes too weak to form a shock front with increasing day-night anisotropy. Additionally, a striking observation is that the shocked regions now align with the helium line formation region. This alignment results in a significant temporal variability, as depicted in Figure 7.
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