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Abstract. In this study we investigate the time variation of several solar activity, geomagnetic
indices, and solar wind parameters (B, V). It is well known that solar wind is one of the main
contributing factors to geomagnetic activity and his topology is strongly affect by solar events
such as CMEs and coronals. For these two solar events, we study the correlation between PCI
and BV during solar cycle phases and point out the close link between PCI and the occurring
of CMEs and high wind speed flowing from coronal holes.

Keywords. solar wind, solar activity indices-Joule heating, IMF reversal, PCI

1. Introduction

The Sun interacts with the Earth environment throughout radiation and solar wind.
This permanent and variable interaction can cause sometimes severe damages to our
society. Therefore the Sun-Earth study is so important for general science and the life on
Earth as well. Since it is well known that the CMEs occur in majority on the maximum
phase of the solar cycle and the high stream solar wind following from coronal holes occur
during the declining of solar cycle, we choose in this paper to investigate the natural
links between solar wind parameters (B, V) and the Polar Cap Index (PCI) introduced
by Troshichev et al., 1988, and used in a statistical sense as a measure of electric field.
Our interest is to learn more about the link between the solar dynamo and the energy
dissipated in interplanetary medium in the context of geomagnetic activity (Legrand and
Simon, 1989; Zerbo et al., 2012).

2. Data presentation

Based on the temporal distribution of solar events (CMES, coronal holes) and the
fact that he Polar Cap Index can be used as a proxy of Joule heating effect (Francis
K. Chun et al., 1999), we investigate the level of the PCI during solar activity. The
Figure presented in this work shows the time variations of the Interplanetary Magnetic
Field (B), the sunspot number (Rz), the solar wind speed (V) and the Polar Cap Index
during the period 1975-2012. We can remark that the peaks in PCI profile occur near the
sunspot maximum and more frequently on the declining of solar cycle. We can assume
that the peaks observed in PC index are closely linked with rapid solar wind streams
from the coronal holes and CMEs. Using these observations, we investigate the correlation
between the PCI and the BV and find the most interesting results, about =~ 70%., on
the maximum and declining phase of solar cycle. These results show that PCI is closely

443

Q1


https://www.researchgate.net/publication/285694534_Solar_cycle_and_geomagnetic_activity_A_review_for_geophysicists_Part_I_The_contributions_to_geomagnetic_activity_of_shock_waves_and_of_the_solar_wind?el=1_x_8&enrichId=rgreq-eebb1d93e2cf6c62d476b5ccfc3e730c-XXX&enrichSource=Y292ZXJQYWdlOzI2MDkzNzg3NztBUzoxMDMwNTIxMzI0ODcxNzJAMTQwMTU4MDk1MTU4Nw==

40
41
42
43

44

45
46
47
48
49
50
51

52

53
54
55

57
58
59
60
61
62
63

444 J. L. Zerbo, C. Amory-Mazaudier & F. Ouattara

Wi |
il b,
A M| e | :

WMMW WWWM :» ﬁtm o LTI )m" LITH] mm I

i
5

ShockActivity |y 0002304210
re07

¢ (S Ho) $H Plnr Spmes /e 50
2 EY MESSEEE

Lot
g [ ' - P—
e

inse
@

pomi

Figure 1. left panel: Time profiles of the Interplanetary Magnetic Field (B) , the sunspot number
(Rz), the solar wind speed (V) and the Polar Cap Index during the period 1975-2012, middle
panel: Correlation between PCI and BV for Shock activity, right panel: Correlation between PCI
and BV for Recurrent activity.

linked to BV and inform at the same time on the effects of solar wind and CMEs in
the interplanetary medium and terrestrial atmosphere during the two solar cycle phases
when the most important energy (Shock and high stream solar wind, Legrand and Simon,
1989) is bring on the interplanetary medium by solar radiation.

3. Conclusion

The important remark is that the highest energy is produced near the sunspot maxi-
mum and especially during the declining phase of solar cycle. This study shows that to
investigate the interconnection between solar activity indices is very important for fore-
casting the solar activity and to learn how the terrestrial atmosphere reacts during solar
events. Our results point out the necessity to do studies for each class of solar events
in order to know the different characteristics of the coupling between solar wind and
magnetosphere.
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