
    
      Fig. 3. 
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        Time evolution of the total density for all six simulations. Left panels: zrec = 2 Mm. Right panels: zrec = 4.5 Mm. A different physics model is shown in each row: MHD (top row), 2fl (middle row), and 2flα (bottom row). An online animation (case z2.0-2flalpha.mp4 or 2flα) overplots the adaptive grid for the neutral density.

      

    

  
    
      Fig. 5. 
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        Comparison between the charged densities (top panels) and the neutral densities (bottom panels) for t = 622.6 s. Top row: 2fl (left panel), 2flα (middle panel), and MHD with charged fluid only (right panel). Bottom row: 2fl (left panel) and 2flα (right panel).

      

    

  
    
      Fig. 7. 
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        Horizontal cut at coronal height z = 4 Mm at time t = 622.6 s for the simulations with TR reconnection or zrec = 2 Mm. (a) Density of charges. (b) Density of neutrals. (c) x velocity for charges and neutrals. (d) Temperature of charges and neutrals. (e) Total density. (f) Center of mass temperature from Eq. (10). Different curves are for the two models considered – 2fl and 2flα – quantities for charges and neutrals are shown in the same plot in panels c and d, as indicated in the legend. The primary and secondary maximum peaks in the neutral collisional heating term for case 2flα, as shown in detail in Fig. 8 and located at z = −0.03 Mm and z = −0.1 Mm, are indicated by vertical violet and dotted gray lines, respectively.

      

    

  
    
      Fig. 10. 
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        Reconnection rates for the six simulations as a function of time. The two cases of reconnection height are considered: zrec = 2 Mm (left panel) and zrec = 4.5 Mm (right panel). Different curves indicate different models: MHD (solid orange line), 2fl (dashed green line), and 2flα (dotted blue line).

      

    

  
    
      Fig. 11. 
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        Vertical profiles of the vertical velocity when the plasmoids form for zrec = 2 Mm. Shown for five moments in time in the late stage of the simulations, for the three models: 2flα (left panel), 2fl (middle panel), and MHD (right panel). For the two-fluid models (left and middle panels), we show the velocity of charges. The linear fit of the velocity profile around the reconnection point (where the velocity changes sign) is shown by a black line and the value of the slope is indicated at the top of each panel.

      

    

  
    
      Fig. 12. 
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        AIA 193 Å response function R(T) as a function of temperature (measured in K), (Del Zanna et al. 2015). Both axes are logarithmic.

      

    

  
    
      Fig. 13. 
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        Synthetic views on secondary plasmoids, at three consecutive times. For plasmoids in the case zrec = 2 Mm, we show synthetic images of AIA 193 Å emission. Top row: 2fl case. Middle and bottom rows: 2flα case. For the calculation of emission, we used the density and temperature of charges in the top and middle row, and the total density and the center of mass temperature of neutrals and charges in the bottom row. The units are nondimensional. We kept the colorbar in the figures, for comparison purposes, as normalization is done in the same way. The last row shows different limits on the colorbar because of the increased density when the total density is considered instead of the charged particles only.

      

    

  
    
      Fig. 14. 
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        AIA 193 Å images compared for all six models. Top row: for zrec = 2 Mm at time t = 622.6 s. Bottom row: zrec = 4.5 at time t = 389.1 s. The three panels are for MHD (left), 2fl (middle), and 2flα (right). Units are nondimensional.

      

    

  
    
      Fig. A.1. 
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        Growth rate and effective density for the tearing mode with wavelength = 0.4 Mm, the fastest growing mode for η0 = 8 Ωm, and densities at z = 3.5 Mm. The growth rate obtained in the MHD approximation is shown by a solid black line. The growth rates in the two-fluid approach are located on this line, depending on the value of the collisional parameter α. Several values of α are considered, as indicated in the legend in which we also show the (ρ, γ) coordinates of the points in brackets.
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