
    
      Fig. 3. 
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        New CH in the southern hemisphere. Left: AIA 193 Å full-disk image taken on February 5 at 10:59 UT. A newly formed CH is visible along the central meridian south of the equator, marked by the box. Right: extraction of the CH inside the box using CATCH. The red line gives the CH boundaries as obtained with a threshold of 35% of full-disk median intensity. The yellow cross marks the center of mass of the surface covered by the CH.
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        Early interplanetary evolution of the CME. Top panels: coronagraph base-difference images of COR2/STEREO B (left), C3/SOHO (center), and COR2/STEREO A (right) taken on February 4 at 03:30 UT. The arrow points to the secondary structure southeast of the main ejecta. Bottom panels: GCS reconstruction of the erupted structure plotted over the corresponding images in the top panels. The green grid envelops the CME body from its front to its footpoints at the Sun.
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        Long-term evolution of the large CH close to the eruption site. Left: STEREO B/EUVI 195 Å image taken on January 25 at 02:36 UT showing the coherent CH stretching from slightly south of the solar equator to high northern latitudes. Right: STEREO A/EUVI 195 Å image taken on February 17 at 05:05, demonstrating the bifurcation of the CH into a northern and southern part, with the division occurring at lower latitudes.

      

    

  
    
      Fig. 10. 
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        Walén test of the slow-mode wave at the interface of ICME and HSS. From top to bottom, the x, y, and z components and the absolute value of the proton velocity and magnetic field strength are given. In each panel, the black curve shows the measured value of the proton velocity, and the blue diamonds give the predicted value, as determined according to Eq. (2). The solid red curve shows the magnetic field strength, and the dashed red curve marks a field strength of 0. The vertical dashed black lines indicate the start and end time of the reconnection exhaust interval. The jump in the predicted velocity marks the center of the exhaust region, where the anticorrelation of the velocity and magnetic field components changes to correlation.

      

    

  
    
      Fig. 11. 
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        Comparison of measured and simulated PAD data. Left: pitch-angle data from ACE/SWEPAM for the back region of the ICME. All the measured energy channels are plotted, with the highest energy in the top panel and the lowest energy in the bottom panel. Right: Fig. 39 from Khabarova et al. (2020) showing the simulated PAD for a merging MI close to a reconnecting current sheet. The top panel shows the trajectory of a virtual spacecraft through the merging MI. In the middle panel, normalized high-energy PAD measurements of this virtual spacecraft are plotted. The bottom panel shows the measurements for low-energy channels. The counterstreaming in the highest-energy channels on the left is focused at 07–09 UT, similar to the simulated PAD on the right. Figure 39 from Khabarova et al. (2020) reproduced with permission from SNCSC.

      

    

  
    
      Fig. 12. 
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        Schematic representation of the ICME–HSS border. The left and right panel show the traverse of the spacecraft (dashed line) in the plane of ecliptic and above the plane of ecliptic, respectively. The red shaded structure symbolizes the small FR at the end of the ICME interval, and the light blue shaded area represents the HCS and the HPS enveloping it. The light green region indicates the HSS. Blue stars are indicators of magnetic reconnection and blue arrows indicate exhaust jets. The black arrows indicate magnetic field lines.
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