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        Time evolution of the coronal dimming. Top panel: timing map of the coronal dimming region indicating when each dimming pixel was detected for the first time. The color bar in the timing map gives the time (in minutes) after 03:00 UT. Bottom panels a–d: time evolution of the derived coronal dimming parameters: (a) instantaneous dimming area and (b) brightness, calculated separately for the eastern (orange) and western (green) components of the dimming region. (c) Time derivative of the dimming brightness plotted in panel b. (d) GOES 1–8 Å soft X-ray light curve and 0.5–4 Å time derivative of the flare emission. Two vertical dashed lines mark the peaks in GOES derivative. The curves are smoothed with a forward-backward exponential smoothing method (Brown 1963).

      

    

  
    
      Fig. 10. 
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        EUV wave kinematics. (a, b) Stack plots derived from the ring analysis applied to SDO/AIA 193 Å running difference images for the wave segments in the propagation of the NW and SE sector, respectively (indicated in Fig. 8). (c) Distance-time profiles of the leading fronts of the first EUV wave in the NW (red) and two consecutive EUV waves in the SE sector (black). Dots denote data points, the dashed lines the linear fit. The blue line shows the time derivative of the GOES 0.5–4 Å soft X-ray flux of the associated flare. (d) The dynamic radio spectrum recorded by the Learmonth Radio Spectrograph shows the radio emission associated with the EUV waves. The type II radio burst seems to be temporally associated with the first peak and the type III bursts are associated with the second peak of the derivative of GOES soft X-ray flux.

      

    

  
    
      Fig. 11. 
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        Overview of the CME as seen from STEREO-A in the white-light coronagraphs COR1 and COR2 as well as the heliospheric imager H1.

      

    

  
    
      Fig. 13. 
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        In situ measurements given in day-of-year (doy) time series around 2019 March 12 (doy 71). Top-to-bottom panels: (1) magnetic field strength (black) and its components x, y, z in Geocentric solar ecliptic (GSE) colored red, blue, and green, respectively; (2) plasma density (black), temperature (red) and expected temperature (blue); (3) plasma flow speed (black) and beta (gray); (4) Dst index. The expected temperature was calculated according to Lopez (1987) and Richardson & Cane (1995). The SFR is highlighted red, with dashed lines outlining its borders. The solid line marks the start of what appears to be a pile-up region ahead of the SFR (for details see main text).

      

    

  
    
      Fig. 14. 
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        Heliospheric current sheet and fast solar wind as modeled by EUHFORIA. Top panel: modeled fast solar wind and HCS in 3D presentation together with STEREO-A, STEREO-B, and Earth. The colorful sphere in the middle of the domain shows the solar wind velocities at the inner boundary of EUHFORIA (at a distance of 0.1 AU) while the colorful isosurfaces depict velocities between 580–648 km s−1. The HCS is represented by the gray shaded surface. Bottom panel: corresponding magnetic field polarity map, with the HCS at the border of positive (red) and negative (blue) polarity and marked positions of the AR12734 and Earth.
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