
    
      Fig. 3. 
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        Time profiles of magnetic properties of AR11890. (a) Total unsigned magnetic flux, unsigned connected magnetic flux used in the CB-based method, and X-ray flux from the GOES 1−8 Å channel (black, yellow, and maroon curves, respectively). (b) Free magnetic energy. (c) Right-handed, left-handed, and net helicity (red, blue, and black curves, respectively). (d) Magnetic energy injection rate, the corresponding accumulated energy, ΔE, and the total energy from the CB method (black, cyan, and purple curves, respectively). (e) Helicity injection rate and the corresponding accumulated helicity, ΔH, (black and green curves, respectively). In this and subsequent figures, vertical straight lines indicate the start and peak times of M- and X-class flares (all of them being eruptive) while arrows indicate the peak time of C-class flares (all of them being confined). The gray bands show the error bars.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Evolution of the helicity imbalance parameter, himb (see text for details) for AR11890 (top panel) and AR11618 (bottom panel).

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Time profiles of normalized magnetic quantities for AR11618. (a) Ratio of the free magnetic energy to the total magnetic energy. (b) Ratios of the right-handed, left-handed, and net helicity to the connected magnetic flux squared (red, blue, and black curves, respectively). (c) Ratio of the accumulated helicity (resulting from the helicity injection rate of the flux-integration method) to the connected magnetic flux squared.

      

    

  
    
      Fig. 10. 
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        Detrended time series (see text for details) of the free magnetic energy (panel a), the net helicity (panel b), and the prevailing signed component of helicity (right-handed, panel c) for AR11890. The dashed lines denote the 2σ level of the quantities above the (removed) background.

      

    

  
    
      Fig. 11. 
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        Detrended time series of the free magnetic energy (panel a), the net helicity (panel b), and the prevailing signed component of helicity (left-handed, panel c) for AR11618. The dashed lines denote the ±2σ level of the quantities and the dotted line the zero helicity.
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