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Close-up look at the macrovelocities of the shocks produced by electron beams in the first 2 s (a) and 5 s (b) after the beam onset for different initial energy fluxes and the same spectral index of 3.



    

  
    
      Fig. 5. 
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Observed Hα-line profiles in kernels 1-3 overplotted on the Hα line profiles simulated with the HYDRO2GEN code (Druett & Zharkova 2018) in flaring atmospheres produced by the following. (a) An electron beam with a spectral index of 4 and an initial energy flux of 1010 erg⋅cm−2s−1. (b) An electron beam with a spectral index of 4 and an initial energy flux of 1011 erg⋅cm−2s−1. (c) A mixed beam with a spectral index of 4 and an initial energy flux of 1013 erg⋅cm−2s−1. (d) A mixed beam with the same parameters as in (c). The observed Hα line profiles are shown in kernel 1 (blue line), kernel 2 (light blue line), and kernel 3 (green line). The vertical lines show the spectral window ±1.5 Å for the CRISP/SST Hα line observations.
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Velocity profiles of the simulated hydrodynamic shocks in seismic event 2 of the 6 September 2017 flare (left column) and in seismic event of the 6 September 2011 flare (right column) are plotted versus the linear depths under the QS photosphere for different times after beam injection (top row) and versus the time after the beam onset for different linear depths in the solar interior under the QS photosphere (bottom row). Zero in the X-axis indicates the position of the QS photosphere, the negative numbers indicate the depth under the photosphere (see text for details). The solid black line in (a) represents the sound speed in the photosphere.



    

  
    
      Fig. 10. 
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Individual acoustic rays travelling to the bottom of the plot generated in the interior by a moving supersonic source with an average speed of v = 200 km s−1 as in seismic source 2 at the times denoted on the top of each panel. The shock is inclined by −30° to the local vertical. Note that Z is the depth in the solar interior, the photosphere is denoted by Z = 0, and the X-axis denotes a distance on the surface in Mm from the point of the momentum deposition. The mustard arrow shows the direction of the wave propagation. The points of reflection from the surface, or ripples of the first bounce, are well observed 15 min after the deposition time, starting from a distance of 2–3 Mm (on the right), and they are very well seen within 20 min at a distance starting from 3–4 Mm. The second bounce waves appear at 5 Mm within 15 min after the shock deposition and at 7 Mm within 20 min (see the top far end of the wave set marked by the blue curve). Note that a video animation of these acoustic waves is presented in the supplementary materials, which shows propagation of the generated acoustic waves with the first and second bounces, as observed in seismic source 2.
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