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Bce spemsa 3emna naxooumces 6 conneunom eempe — pacuupsroweticsa koporne ConHya.
Conneunvlll 6emep HEOOHOPOOEH, OH COCMOUM U3 HECKOJIbKUX KOMNOHEHMO8. MeOleHHbIl
CONHeuHblll 6emep 6001b 2eNUOCPHEPHO20 MOKOBO2O ClOsl, GbLCOKOCKOPOCMHOU COJIHEYHbLI
gemep U3 OONLUWUX NOJISIPHBIX KOPOHATLHBIX ObIP 6 COTHEUHOM MUHUMYME U U3 Oolee MeaKux
BUZKOULUPOMHBIX ObIP 8 MAKCUMYME, KOPOHANbHbBLE 8IMPOCHL Macchl. Yacmoma nposeneHuil
U Xapakxmepucmuku 8cex Smux KOMNOHEHMO8 MeHbIomcs 6 meyeHuu 1 1-1emue2o conneuno2o
yukna. Mensemcsi u ux 6K1A0 8 2eOMAZHUMHYIO AKMUBHOCMb. B nacmosiwell pabome mbl
npeocmasisiem 8apuayuu OMHOCUMENIbH020 NPeodIA0anUsl U XAPAKMEPUCIUK KOMNOHEHMO8
CONHEYHO20 Gempa Om YUKIAd K YUKTY U OYEHUM OCHOBHble HNPUUUHBL O00J20CPOYHBIX
UBMEHEHUT 2eOMACHUMHOU AKMUBHOCTIU.
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It has long been known that the geomagnetic activity (deviation of the
Earth’s magnetic field from its long-term averages) is caused by solar events
leading to transient disturbances in the solar wind — the ever expanding solar
atmosphere [1]. The geomagnetic activity roughly follows the solar activity,
however there are important differences between them. Fig.1 shows the solar
activity presented by the international sunspot number (black line), and the ge-
omagnetic activity presented by the ap-index (grey line). In general, their
peaks don’t coincide, and ap often has of the heliospheric current sheet, re-
a second peak during sunspot declin- spectively by the time that the
ing phase. Besides, while sunspots fall ° 0
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Earth spends in its low-speed and with low geoeffectiveness plasma versus the
time the Earth is out of the heliospheric current sheet and exposed to high-speed
and highly geoeffective streams from superradially expanding polar coronal
holes. Our results showed that this is not the case, and instead the geomagnetic
activity in the last four sunspot minima has been decreasing due to the decreas-
ing magnetic field, speed and dynamic pressure of all solar wind components.

The purpose of the present study is to investigate the long-term (cycle to
cycle) variations in the geomagnetic activity and the characteristics of its solar
sources.

Data

The solar wind can be categorized in different types according to its source
region and its characteristics. Traditionally, 3 types of solar wind are identified:
slow solar wind from the heliospheric current sheet, fast solar wind from solar
coronal holes, and coronal mass ejections. There is a number of catalogues of
the solar wind types. We use the catalog of Xu and Borovsky [3] kindly provid-
ed by Dr. J. Borovsky. In this catalog, one additional type is added - “sector re-
versal regions” which are part of the heliosheet, but we don’t regard them sepa-
rately as they don’t differ substantially from the heliospheric current sheet in
their long-term variations.

Results

Figs. 2 and 3 present the variations of the solar wind scalar magnetic field
and dynamic pressure, respectively, in the three types of solar wind. In both fig-
ures, the upper panel pertains to the slow solar wind, the middle one to the high-
speed solar wind, and the bottom one to coronal mass ejections. The thin solid
line presents the annual averaged values of the studied parameter, the thick solid
line is its 13-year moving average to filter the 11-year sunspot cycle. The inter-
national sunspot number (dotted line) is added for reference.

The magnetic field in both the slow and high speed solar wind was increas-
ing until 1985-1990, and began decreasing after that. For the CMEs, this inver-
sion occurred with a delay of 4-5 years. The dynamic pressure in all 3 compo-
nents of the solar wind has similar behavior: continuous increase until 1985-
1990, followed by a reversal and a decrease afterwards.

CMEs are the drivers of the most intense geomagnetic storms, however
these storms are rare, except around sunspot maximum, and short-lasting. On
monthly and yearly time-scales, the geomagnetic activity is determined by the
geoeffectiveness of the slow solar wind and the HSS [4]. In the upper three pan-
els of Fig. 4 the geomagnetic activity is presented during periods when the Earth
Is under the influence of the three solar wind types. Fig. 4 demonstrates that the
annually averaged geomagnetic activity (the bottom panel) follows the geomag-
netic activity caused by slow solar wind and HSS.
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Fig. 2. Fig. 3.

The annually averaged geomagnetic activity and the geomagnetic activity caused
by slow solar wind and HSS all increase until 1985-1990, and then start decreasing.
What is the reason for this? The coronal holes and the heliospheric current sheet are
related to the solar global, or dipole field. It has been shown that the solar field has
been decreasing since 1985-1990 [5, 6]. The upper panel of Fig. 5 is a composite plot
of the solar magnetic moment calculated in [5] and complemented in [6] and by data
from the Wilcox Solar Observatory (http://wso.stanford.edu/gifs/Polar.gif), and the
lower panel is the 13-year averaged geomagnetic aa-index. Fig. 5 demonstrates that the
geomagnetic activity which is mostly determined by the magnetic field and dynamic
pressure of the slow solar wind and high-speed solar wind streams, follows the varia-
tions of the solar magnetic moment.
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Conclusion

The increase in the solar
magnetic moment observed until
1985-1990 is replaced by decrease
after that, leading to decreasing
magnetic field and dynamic pressure
of the background and high speed
solar wind, and as a result — of the
geomagnetic activity.
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