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Upper panel: zonally averaged magnetic diagram produced after re-gridding individual synoptic magnetograms from sine latitude to latitude with a spatial resolution of one degree and then taking longitudinal average of the magnetic field in each latitude by using only the data points with weak magnetic field strength (|B| < 10 G) to suppress the effects of sunspots in the mid-latitudes and to reproduce the magnetic flux transport to the poles with higher contrast. Lower panel: temporal profiles of the mean magnetic field in every 10° latitude bin obtained from the butterfly diagram in the upper panel, with the red and blue points denoting positive and negative polarity, respectively.
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Panels (from top to bottom): unsigned values of solar magnetic fields, obtained from NSO/KP (solid curve in red), SoHO/MDI (dashed curve in blue), and HMI (dotted curve in green) magnetograms, in the latitude ranges, poleward of 78° in the north, 0°–45° in the north, 0°–45° in the south, and poleward of 78° in the south, respectively, for solar cycles 23–24. The hemispheric smoothed sunspot number is shown in solid black curve overplotted in the second (north) and third (south) panels. The hemispheric asymmetry in solar activity in cycle 24 is evident with the south showing one activity peak (Jun 2014), while the north showing double activity peaks (Jan. 2012 and Nov. 2014). It is also clear from the first and fourth panels that the polar reversal process in the north in cycle 24 is slow and seems to be completed in Nov. 2014, while in the south, it is faster and has been completed in early 2014. The occurrence and completion of polar reversal process happening around the solar cycle maximum is evident from the figure.
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Upper panel shows, respectively, by the filled dots and open circles, the unsigned values of solar polar fields for the northern and southern hemispheres, obtained from NSO/KP magnetograms, in the latitude ranges 45°–78°, for solar cycles 22–24. Also, overplotted are the solid curves in red and blue showing the smoothed variations of data points for the northern and southern hemispheres, respectively. Lower panel: same for the unsigned values of toroidal fields in the latitude ranges 0°–45°. The smoothed total sunspot number, scaled down by a factor of 25, is shown in solid black curve in the upper panel. The vertical dotted lines demarcate the solar cycle periods.



    

  