S E S 2 018
Fourteenth International Scientific Conference
SPACE, ECOLOGY, SAFETY
7 — 9 November 2018, Sofia, Bulgaria

HIGH SPEED SOLAR WIND CONTRIBUTION
TO THE SOLAR-TERRESTRIAL SYSTEM

Simeon Asenovski

Space Research and Technology Institute — Bulgarian Academy of Sciences
e-mail: asenovski@space.bas.bg

Keywords: High speed solar wind stream, solar activity

Abstract: One of the most sensible drivers of geomagnetic disturbances are high speed solar wind
streams (HSS), which have maximum during the descending phase of solar cycle. They are characterized with
super-radially expanding from coronal holes. The level of the high speed solar wind streams influence to the
geomagnetic field varies from cycle to cycle, and is supposed to be determined by the solar activity and thickness
of the heliospheric current sheet which is related to the portions of time that the Earth spends in the slow and fast
solar wind domains. Here it is shown the variation of the geomagnetic filed for a relatively long-time periods, when
the Earth is under the influence mostly by HSS.
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Knroyoeu dymu: BucokockopocmHu nomouu CibHYe8 85iIMbp, C/TbHYe8a akmugHoCm

Pe3rome: EOHa om Hali-3abeniexxumume nNPUYUHU 3@ Hanuyuemo Ha 2e0MasHUMHU CMYWeHusl ca
8UCOKOCKOPOCMHUME omouyu ClTbHYe8 8sIMbp, KOUMO UMam MakcuMasHa Yecmoma Ha rosiesieaHe Mo speme
Ha Hamanseawjama ¢asza Ha ClibHYega akmueHocm. Te ce xapakmepu3upam CbC cyrnep-paduasHo
pasrnpocmpaHeHuUe om ciibHYeg8ama KOopoHa. Hueomo Ha eb3delicmeue Ha rnomouyume 6bp3 CITbHYE8 8MBbP
8bpXy 2eoMazHUMHOMO rosie, sapupa fpe3 pas3fnuyHume CITbHYe8U UUKIU, Kamo ce rpedrnonaza, Ye moea
eb3delicmeue 3asucu om clibHYegama akmueHocm u OebenuHama Ha xesnuocchepHusi mokoe ciol. Tyk e
uscredeaHa eapuayusima Ha 2e0MasHUMHOMO [o/ie 3a OMHOCUMESIHO Obibe nepuod om epeme, Ko2amo
3emsima e npedumHO Mod enusHUemMo Ha BucokockopocmHume nomouyu CiTbHYe8 8siMbp.

Introduction

Richardson et al. (2000) [1] classified the solar wind into corotating high- speed streams
(HSS), slower solar wind, and transient flows associated with CMEs, In order to assess the
contribution of each type of solar wind flow to geomagnetic activity during the different phases of the
solar activity cycle. They found that, on the average, at solar minimum the Earth is embedded in HSS
for ~60% of the time, ~30% for slow solar wind, and ~< 10% for CMEs. Respectively, the average
geomagnetic activity at sunspot minimum is dominated by HSS. In a later paper [2] extended the
studied period to over 4 solar cycles (1963—-2011) and found that the low geomagnetic activity levels
during the last solar minimum were associated with low geomagnetic activity averages for each of the
three types of solar wind.

The goal of the present paper is to examine the averaged variation of the geomagnetic field
(Dst and Kp indexes) during the period of the prolonged HSS influences.
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HSS and Solar cycles

In Fig. 1 is shown relatively big coronal hole which is source of HSS. Coronal holes are
biggest and in most geoeffective position during the sunspot declining phase [3].

Fig. 1. Coronal holes - sources of the high speed solar wind streams

In Table 1 the averaged values of the HSS parameters for the different cycles are shown.

Table 1

Parameter SC21 SC22 SC23 SC24
Hours 7878 7161 9811 8690
Scalar B, nT 5.9 5.9 5.6 4.7
Bx, nT -0.36 0.15 0.27 -0.18
By, nT 0.34 0.03 -0.09 0.08
Bz, nT 0.22 -0.01 -0.11 0.02

T, K 178230 146090 205240 132840
Dens, N/c 5.6 6.1 6.9 4.1
Speed, km/s 512 508 463 518
Press 2.7 2.8 2.5 1.9
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Equation y=a+b"x
Weight No Weighting
Residual Sum 278.69431
of Squares

Adj. R-Square 0.27323
Value Standard Error
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Intercept 0.88627 8.15622
Slope 0.04978 0.01635
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Fig. 2. Kp index as a function of averaged solar wind speed during the descending phase
of Solar cycle 21
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Equation y=a+b*x
Weight No Weighting
Residual Sum 166.65566
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Adj. R-Square 0.69138
Value Standard Error
Intercept -4.07482 4.01204
B Slope 0.06002 0.00828
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Fig. 3. Kp index as a function of averaged solar wind speed during the descending phase

of Solar cycle 22

The main results are shown in Fig. 2-5, where the geomagnetic filed disturbances are
presented, as a function of averaged solar wind speed, during the periods of descending solar activity
for the last four solar cycles, the maximum of HSS is observed.
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Equation y=a+b'x
Weight No Weighting
Residual Sum 125.23876
of Squares
Adj. R-Square 0.65009
Value Standard Error
Intercept -14.4206 5.46496
B Slope 0.08128 0.01229
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Fig. 4. Kp index as a function of averaged solar wind speed during the descending phase

Conclusion

of Solar cycle 23

This study considers the geomagnetic disturbances during the periods of descending solar
activity, when HSS occurrences have maximum. The main conclusions are:
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» The last Solar cycle 24 is characterized with lowest geomagnetic activity in comparison with
the previous cycles during the same cycle periods;

* During the descending phase in SC21 the averaged speed is highest, while in SC 24 is lowest;

* HSS to geomagnetic disturbances during the descending phase in the last four solar cycles is
similar.
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Fig. 5. Kp index as a function of averaged solar wind speed during the descending phase
of Solar cycle 24
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