
    
      Fig. 3 
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        Normalized density, x-velocity, y-velocity, z-velocity, and plasma pressure profiles computed for the moving fast magnetosonic shock at times t = 1.0, t = 2.0, t = 3.0, t = 7.0, t = 11.0, and t = 15.0.

      

    

  
    
      Fig. 5 
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        Time evolution of plasma energy density for a plasma initialized with ei = 102eequi (cooling) and ei = 10−2eequi (heating). The red and blue dashed lines are the semi-analytical solutions for the cooling and heating cases, respectively. The black dashed line shows the equilibrium plasma thermal energy. Due to the logarithmic scaling of the time axis, the initial conditions at t = 0 are not seen here.

      

    

  
    
      Fig. 7 
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        Complex eigenfrequency plane showing the solutions (solid dots) to the dispersion relation in Eq. (C.23) forthe given background plasma properties and wavenumber. The top and bottom panels show the solutions for the weakly and strongly radiative cases, respectively. Green, red, blue, purple, and black show the slow, Alfvén, fast, thermal, and radiative diffusion modes, respectively. The inset plot shows all modes except the Alfvén mode using a logarithmic scale to compare the relative magnitudes ofthe imaginarycomponents oftheireigenfrequencies.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Magnified version of the density solution from Fig. D.2 showing a single half cycle of the damped slow magnetosonic wave. The analytical expected damping of the perturbation magnitude is also plotted as a solid purple line. Corresponding results from coarser meshes comprising 800, 1600, and 2400 cells are also shown.

      

    

  
    
      Fig. 11 
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        Normalized density, x-velocity, y-velocity, plasma pressure, (plasma + radiation) pressure, y-magnetic field, radiation energy density, and plasma temperature solutions at t = 0.2 for Brio & Wu (1988)’s 1.5D Riemann shock-tube problem. Wherever applicable, the corresponding solution for the non-radiative case by Brio & Wu (1988) is also shown as a solid red line. The solutions we show in black are in full FLD (solid) or in diffusion limit (dot-dashed).

      

    

  
    
      Fig. 12 
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        Normalized density, x-velocity, y-velocity, ɀ-velocity, plasma pressure, (plasma + radiation) pressure, y-magnetic field, ɀ-magnetic field, radiation energy density, and plasma temperature solutions and the By versus Bɀ plot, at t = 0.4 for the Torrilhon (2003) 1.75D Riemann shock-tube problem. Wherever applicable, the corresponding solution for the non-radiative case by Torrilhon (2003) is also shown as a solid red line. The solutions we show in black are either in full FLD (solid) or in diffusion limit (dot-dashed).

      

    

  
    
      Fig. 13 
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        Density (top) and radiation energy density (bottom) solutions for the full FLD radiative Brio-Wu test. The flux-limiter λ solution (green) is superimposed on the density solution, whereas the AMR level is superimposed on the radiation energy density solution. The dotted vertical lines span the rarefaction waves and the dash-dot-dot vertical lines mark discontinuities. In the top panel, the five waves formed are distinctly marked: fast rarefaction (FR), slow compound (SC) wave, contact discontinuity (CD), slow shock (SS), and fast rarefaction (FR) wave.

      

    

  
    
      Fig. 14 
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        Density (top), radiation energy density (middle), and y–magnetic field solutions for the full FLD radiative Torrilhon test. The flux-limiter λ solution (green) is superimposed on the density solution, whereas the AMR level is superimposed on the radiation energy density solution. The dotted vertical lines span the rarefaction waves and the dash-dot-dot vertical lines mark discontinuities. In the top panel, the seven waves formed are distinctly marked: fast rarefaction (FR), rotational discontinuity (RD), slow rarefaction (SR), contact discontinuity (CD), slow shock (SS), rotational discontinuity (RD), and fast shock (FS).

      

    

  
    
      Fig. 15 
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        Density for the radiative magnetoconvection case at t = 9 (top) and at t = 429 (bottom).

      

    

  
    
      Fig. 16 
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        Magnetic field lines for the radiative magnetoconvection case at t = 9 (top) and at t = 429 (bottom).

      

    

  
    
      Fig. 20 
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        Magnetic field discrete divergence error for the radiative magnetoconvection case at t = 9 for the (top to bottom) Linde, Janhunen, Linde-Janhunen, and Powell methods.

      

    

  
    
      Fig. B.3 
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        Normalized density, x-velocity, y-velocity, ɀ-velocity, plasma pressure, y-magnetic field, ɀ-magnetic field, plasma temperature, and radiation energy density profiles computed for the relaxed state of the slow switch-off magnetosonic shock.

      

    

  
    
      Fig. D.1 
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        Density, x-velocity, ɀ-velocity, plasma pressure, ɀ-magnetic field and radiation energy density perturbation components of the slow magnetosonic wave for the weakly radiative background plasma. The analytical expected damping of the perturbation magnitude is also plotted as a solid purple line, for comparison with simulation results.

      

    

  
    
      Fig. D.2 
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        Density, x-velocity, and radiation energy density perturbation components of the slow magnetosonic wave for the strongly radiative background plasma. The analytical expected damping of the perturbation magnitude is also plotted as a solid purple line, for comparison with simulation results.
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