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        Full disk images of the Sun in the 211 Å waveband taken by SDO/AIA with the corresponding photospheric magnetic field overlaid from SDO/HMI. Panel a: coronal emission and surface magnetic field near the beginning of CR 2158, where the black box highlights a large AR complex containing ARs 12235, 12237 and 12242. The image in panel b is taken at the end of CR 2158 after the large AR complex has rotated behind the limb and an eruption occurs close to the southern polar coronal hole. Red (blue) contours represent positive (negative) magnetic field values saturated at ±500 G.
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        Magnetic field structure taken from the global NLFFF evolutionary model in the time period prior to the eruption of the stealth event that occurred on 2015 January 3. The panels show the radial magnetic field of the photosphere (grey) where white (black) regions correspond to positive (negative) magnetic field. The red lines are representative magnetic field lines from the model to show the configuration of the coronal magnetic field. The panels are plotted in a co-rotating frame at the Carrington rate where the corresponding Carrington Rotation is given in the bottom left. Panel a: the initial potential condition (day 1) of the model is shown where central meridian is at 215° longitude. For panels b–d central meridian is at 0° longitude.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Magnetic field lines taken from the global NLFFF evolutionary model showing the configuration of the magnetic field in the time period surrounding the eruption of the stealth event. Panels a–d: representative magnetic field lines of two flux ropes denoted by FR2 (blue lines) and FR3 (magenta lines), and also open field (green lines). These panels are plotted in the same co-rotating frame as Fig. 5 and the day of the simulation is given in the bottom left. For panels a–d the central meridian longitude is 13°, 0°, 347° and 334°, respectively. The blue (red) contours represent negative (positive) photospheric magnetic flux and the locations of ARs 12252, 12253, 12255, and the extended south pole coronal hole (CH) are given in the first panel. The same magnetic field lines are shown in the y − z plane in panels e–h.

      

    

  
    
      Fig. 10. 
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        Coronal density distribution integrated along the line-of-sight taken from the MHD simulation. The density is shown at two different vantage points (as viewed from Earth in panels a–c and above the solar north pole in panels d–f) at the times of t = 13.9, 23.2, and 34.8 min. The blue line (bottom row) represents the plane-of-sky position. The eye symbol in the bottom row indicates the view as seen from SDO/at Earth. The panels also show the evolution of the magnetic field lines (light blue, dark blue, and magenta) of three flux ropes (FR1, FR2, and FR3) that erupt in the MHD simulation.

      

    

  
    
      Fig. 11. 
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        Density distribution taken at r = 2 R⊙ at t = 23.2 min and t = 34.8 min is shown in panels a and b, respectively. Here, the red circles illustrate the portion of the Mollweide map that corresponds to the ϕ coordinates on the solar disk visible from the Earth vantage point. The density perturbations that are a result of three flux rope eruptions occurring in the MHD simulation are labelled P1, P2 and P3. The light blue, dark blue, and magenta structures represent the approximate locations of the three flux ropes (F1, F2, F3) and their footpoints taken from the NLFFF evolutionary model.

      

    

  
    
      Fig. 12. 
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        Radial velocity at r = 2 R⊙ for two different simulations where the photospheric density is varied. Panel a: radial velocity taken at t = 40.6 min for the simulation previously described where ρph = 2 × 10−16 g cm3. Panel b: radial velocity from a second simulation at the later time of t = 112.5 min, where the photospheric density has increased by an order magnitude ρph = 2 × 10−15 g cm3. The red circle represents the solar disk which is visible at Earth. Red (blue) corresponds to positive (negative) velocities which are saturated at ±1000 km s−1.
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