
    
      Fig. 3. 
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        Density profile of the red giant host star as obtained from MESA (solid line) and after excising the high-density ‘core’ (dashed line). The two profiles are identical above rcore = 0.097 R⊙ (dotted line). We also show the extent of the convective envelope (grey region) and the He core. The background is shaded blue according to the specific nuclear burning luminosity, εnuc, showing the location of the H-burning shell.

      

    

  
    
      Fig. 5. 
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        Similar to Figure 4, but showing only the planetary material and including an additional panel f) near the end of the simulation. The observed granularity is an artefact of rendering a restricted number of SPH particles.

      

    

  
    
      Fig. 7. 
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        Evolution of key parameters as functions of the planet separation. Top panel: Planet velocity components, including the planet speed (|v|), (negative) radial velocity (−vr), and azimuthal velocity (vϕ). For comparison, we also show the local Keplerian speed (vK) and the descent speed (vsink) given by Equation (3). Bottom panel: Key dimensionless quantities that characterise various processes, including the planet’s Mach number (ℳ), the ratio of planet radius to density scale height (Rp/H), tidal disruption parameter (ftd, Equation (9)), ram-pressure disruption parameter (fd, Equation (7)), fd evaluated with the Keplerian speed (fd, K), and the ratio of the maximum density inside the planet to the background density (ρp, max/ρ). The grey region shows the extent of the convective envelope.

      

    

  
    
      Fig. 10. 
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        Top panel: Azimuthal velocity, vϕ, as a function of cylindrical radius, Rcylinder, at different points in time corresponding to the snapshots in Figure 4. Bottom panel: Mass exterior to Rcylinder. At t = 0, there is no rotation other than the orbital motion of the hot Jupiter itself, which is shown as a flat red line at the Keplerian velocity, 216 km s−1. The inward movement of the hot Jupiter is shown by the spike. In the last simulation snapshot, the outermost ≈ 10−3 M⊙ of material rotates at a few times 10 km s−1.

      

    

  
    
      Fig. A.1. 
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        Density distribution of the HJ model at three different times when evolved in isolation, showing that the planet preserves its initial structure for a duration close to the planet-disruption time. The times of each profile and the ordinate scale are chosen to match the first three panels of Figure 9 to aid comparison. The time in units of the HJ’s free-fall time is also displayed in parentheses. Each black dot represents one of Np = 12, 300 SPH particles used to resolve the planet structure. The density profile of an n = 3/2 polytrope is plotted in blue for comparison.

      

    

  
    
      Fig. B.1. 
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        Planet separation, a, as a function of time at different resolutions, indicated by the total number of SPH particles used to resolve the star (N⋆) in each simulation. The shaded region is beneath the star’s core excision radius.

      

    

  
    
      Fig. B.2. 
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        Planet mass, Mp, as a function of separation, a, at different resolutions indicated by the total number of SPH particles used to resolve the star (N⋆) in each simulation. The shaded region is beneath the star’s core excision radius.
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