
    
      Fig. 3. 
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        Effects of Cd and Ch on the spiral-in curves, aorb, and the envelope-ejection fraction, fej. In panel a the heating parameter is held constant at Ch = 4.00 and the drag-force parameter, Cd, is varied. In panel b the drag-force parameter is held constant at Cd = 0.23 and the heating parameter, Ch, is varied. The thick black lines in both panels show the results from the 3D hydrodynamic CE simulation of Sand et al. (2020), which are shifted by Δtmin = −58 d, the time shift determined using the best-fitting 1D simulation with Cd = 0.23 and Ch = 4.00.

      

    

  
    
      Fig. 5. 
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        Kippenhahn diagrams (similar to Fig. 4) of the simulation with q = 0.25, Cd = 0.23, and Ch = 4.0, showing the Mach number (ℳ= vr/cs) in panel a, velocity divergence (dv/dr) in panel b, specific entropy (s) in panel c, and opacity (κ) in panel d. The white hatched zones in panel c indicate convective mixing. For a better visualization of the velocity divergence, the log modulus transformation, logmod(x) = sgn(x)log10(|x|+1), is used (John & Draper 1980). The arrows in panel b roughly indicate the recombination zones of H I, He I, and He II (see also Figs. 4b–d).

      

    

  
    
      Fig. 7. 
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        Major energy sources (dashed lines) and sinks (solid lines) during the CE simulation with q = 0.25, Cd = 0.23, and Ch = 4.0. Shown are the total injected energy, ΔEheat, the change in internal energy, ΔEint, the total released recombination energy, ΔErec (the recombination energy is part of the internal energy and is only shown separately to highlight the contribution from recombination), the change in orbital energy, ΔEorb, according to Eq. (34), the extra term ΔEm defined by Yarza et al. (2022), the change in the gravitational energy, ΔEgrav, and the energy that is carried away by radiation, ΔErad. The vertical dashed gray line indicates the end of the dynamical plunge-in phase as determined by Eq. (22). The energies are shown in units of the initial binding energy of the envelope with Ebind, ini = −4.03 × 1045 erg, calculated via Eq. (32). The lines showing contributions from ΔEorb and ΔEm are dash-dotted as they show source terms for the heating ΔEheat but are not direct energy sources in the MESA simulation.

      

    

  
    
      Fig. A.1. 
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        Similar to Fig. 2, but also showing the simulation at a lower spatial resolution and at a higher time resolution.
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