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Panel A: 2D histogram of the vertical magnetic field (at log τ − 0.9) and the continuum intensity of AR 10923 observed on 14 November 2006 plotted on a logarithmic scale. Also shown are maps of the continuum intensity (panel B) and of Bz at log τ = −0.9 (panel C) of the spot. The field-of-view of these maps is the same as in Fig. 2. The contours in panels B and C indicate a continuum intensity of 50% of the quiet Sun level. In order to understand the shape of the histogram, we selected specific regions in the histogram and show examples of the corresponding features in the bottom two panels. Yellow triangles: outer parts of the umbra, red circles: spines, blue squares: transition from spines to filaments, green diamonds: dark central part of filaments, orange triangles: bright heads of filaments, and purple triangles: filaments tails exhibiting opposite polarity field. We reversed the sign of Bz to be positive in the umbra
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Panel A: histograms of the continuum intensity for a fixed Bz = 150 G for AR 10923 (blue) and AR 11041 (red). These are horizontal cuts across the two histograms shown in Fig. 4 along the dashed horizontal lines. The arrows show the intensity IC, fil corresponding to the maximum of the region of the histograms that affected by the filaments (as indicated by the red circles in Fig. 4. Panel B:IC, fil for all the spots in our sample as a function of the total size of the umbra. The red line shows a fit to the data (IC, fil = 0.91−0.02log AU).
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Dependence of the vertical magnetic field on intensity and umbral area. Top panel: vertical magnetic field averaged at fixed values of the continuum intensity plotted as a function of the area of the umbra for the individual spots. We consider four different values of the continuum intensity, 0.30 (blue), 0.475 (red), 0.60 (black), and 0.80 (green). The error bars correspond to the standard deviation of the magnetic field within the individual spots. The solid lines are linear fits for the different values of the continuum intensity. Bottom panel: estimate of the strength of Bz of the spines at IC = 0.475 (blue squares, see text for more details) and the skewness of the histograms of Bz (red circles) at this intensity as a function of the umbral area. The horizontal line indicates the mean Bz at IC = 0.475 averaged over all spots in our sample.



    

  
    
      Fig. 10. 
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Evolution of AR 10953 over five consecutive days. This sunspot was observed by Hinode every day from 30 April 2007 to 4 May 2007. The white contours indicate a continuum intensity of 50% of the quiet Sun level, the yellow contour shows a Bz = 1714 G evaluated at log τ = −0.9 (the threshold for the Jurčák criterion for our data, see Sect. 4.2. For comparison, we also indicate in red a value of Bz = 1867 G (the original value for the threshold for the Jurčák criterion). We are interested in the UP boundary of the main umbral core of this spot, which is highlighted by the label M in all panels.



    

  
    
      Fig. A.1. 
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Maps of the continuum intensity of all sunspots that were analyzed in this study. The white contours indicate a continuum intensity of 50% of the quiet Sun level. The two other contours correspond to different strengths of the vertical magnetic field, evaluated at log τ = −0.9. Blue: 1650 G and red: 1867 G. The letters indicate the evolutionary state of the sunspot (s: stable, f: forming, d: decaying).
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