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Long-term variations of solar wind speed, the coronal magnetic field, and the
photospheric magnetic field

# Kazuyuki Hakamada[1]; Munetoshi Tokumaru[2]; Ken’ichi Fuijiki[3]
[1] Chubu Univ; [2] STE Lab., Nagoya Univ.; [3] STELab.,Nagoya Univ.

We visualize the three-dimensional structure of the coronal magnetic field by using the Radial-Field model for the coronal
magnetic field devised by Hakamada with synoptic maps of photospheric magnetic field observed by the NSO/Kitt Peak, USA
According to our previous analysis on the Carrignton rotation bases in which we used about 64000 data points in every on
rotation, the solar wind speed (SWS), the coronal magnetic fiela@By, and the photospheric magnetic field_(Bwo) shows
the different relationships between the data in the inside range of (-1.0 &lt;= IBgphig &lt;= 1.5, (0.1 G &lt;= |Br_phg&lt;=
31.6 G), -1.5 &lt;= Log1@Br_soy&lt;= 0.0, (0.0316 G &lt;=|Br_soy&lt;= 1.0 G) ), called &quot;inside&quot; data, and the the
data in the outside range of this, called &quot;outside&quot; data. We obtained large multiple correlation coefficients (betweer
0.6 and 0.8) for the &quot;inside&quot; data during the solar minimum phase, assuming the regression equation like SWS
= a + bxSWS + cxLoglQBr_phd, as well as the large partial correlation coefficients (between 0.5 and 0.7) for SWS and
Log1QBr_soy. On the other hand, &quot;outside&quot; data show small values of both the multiple correlation coefficient and
the partial correlation coefficients. In this study, we use the average values of SWS|Riogtd, and Log1(0Br_phgduring
every Carrington rotation in order to find out their long-term variations. We found that, for the &quot;inside&quot; data, the
multiple correlation coefficient for (1) SWS-Log[BY_souy-Log10Br_phdis extreemely high (0.93), (2) the partial correlation
coefficients for SWS-Log18r_soyand (3) the one for SWS-LogBr_phdare also high, +0.80 and -0.78, respectively. We also
found that, for the &quot;outside&quot; data, (1) the multiple coerrelation coefficient is rather high (0.76), the partial correlation
coefficients for (2) and the one for (3) are high, +0.74 and -0.63, respectively. These results suggest that the solar winds at
accelerated by the mechanism related to the magnetic fields in the corona and in the photosphere for both the short-term and t
long-term variations.
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