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Solar Wind Source Regions in the Photosphere
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The synoptic map of solar wind speed distribution on the source surface (Vmap_sou) is
projected along the line of force in the coronal magnetic field calculated by the Radial-Field model
(Hakamada) onto the photosphere. The one synoptic map in the photosphere (Vmap_pho) is drawn
in every one Carrington rotation (CR) from CR 1800 though CR 2074. Figure 1 shows the
Vmap_sou in the upper panel and the Vmap_pho in the lower panel in CR 1901 during the solar
minimum phase. Lines connecting upper and lower panels show magnetic field lines traced from
the points on the Earth’s orbit on the source surface. Red solid lines show field lines of positive
polarity (directed away from the sun) and blue dashed lines for negative polarity (directed toward the
sun). Wide blue area in the high latitudes are covered by high speed wind in the Vmap_sou. These
high speed wind emanates from the high latitudes in the Vmap_pho and moves along the meridian
plane and finally blows out to the interplanetary space. Figure 2 is similar one to Figure 1 except
for CR 1968 during the solar maximum phase. The slow speed solar wind emanates from the very
narrow regions like a chain of island in the low latitudes in the photosphere. Vmap_pho during the
ascending and the descending phases of solar activity show both features shown in Figures 1 and 2.

It is found that the Vmap_pho changes its shape significantly with the solar activity cycle.
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