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ABSTRACT 

 

In the present analysis, events of high speed solar wind streams (HSSWS) 

have been taken to derive their relationship with geomagnetic activity for the period 

of 2003 to 2005, covering the moderate phase of solar activity period of solar cycle 

23. The Ap index is taken as the measure of geomagnetic activity. Results of present 

analysis suggest that HSSWS can produce increase in geomagnetic activity. The 

geomagnetic activity varies with solar cycle. In mid period of solar cycle it goes out 

of phase. In mid period of solar cycle the geomagnetic activity is maximum one day 

before the HSSWS event. This indicates modrate phase of solar cycle. 
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INTRODUCTION 

  

The solar wind is a stream of plasma released from the upper atmosphere of the sun. 

It consists of mostly electrons and protons with energies usually between 1.5 and 10 keV. The 

emerging stream of particles varies in density, temperature, and speed over time and solar 

longitude. These particles can escape the Sun's gravity because of their high energy, from the 

high temperature of the corona and magnetic, electrical and electromagnetic phenomena in it. 

The solar wind is a stream energized charge particles, primarily electron and protons flowing 

outward from the sun. It is well known that Sun and its outputs produce change in 

interplanetary space as well as near earth environment. Solar wind is a coronal gas, which 

continuously blows outward radially with supersonic speed. The fast solar wind is thought to 

originate from coronal holes, which are funnel-like regions of open field lines in the Sun's 

magnetic field. Such open lines are particularly prevalent around the Sun's magnetic poles. 
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The interaction between slow and fast solar wind produce shock waves and velocity 

discontinuity that is tangential to the interface separating the fast and slow streams. These 

discontinuity leads to inter-planetary disturbances as well geomagnetic field variation. The 

IMF irregularities cause a time varying electric field, E = - V×B, where V is the solar wind 

velocity and B is the interplanetary magnetic field. These electric field help to turn IMF Bz to 

southward along to the geomagnetic disturbance. A number of research work have been done 

time to time to show the relationship between solar wind and geomagnetic activity (Burlaga, 

1979; Gavett et al., 1979; Shrivastava and Shukla, 1993). The Interplanetary magnetic field 

Bz component is generated as a result of solar wind turbulence and wave generation (Velli and 

Birn 1999). The GS changes dynamic pressure of the solar wind and the orientation of the IMF 

is responsible to change the dynamic structure of earth’s magnetosphere. The Association of 

Halo Coronal Mass Ejections and Geomagnetic Storms during 2000-2005 studied (Prasad        

et al., 2013a). When CME from Sun propagate in interplanetary space it creates disturbances 

in solar wind. Effect of Solar Flare and Coronal Mass Ejection in our Earth studied (Prasad L 

et al. 2014). The variation in phase of Dst and solar wind speed shows a strong correlation of 

solar wind speed with geomagnetic activity i.e. during high geomagnetic period high speed 

solar wind enters on Earth’s magnetosphere, these solar wind produces large changes on 

Earth’s magnetosphere (Mathpal R et al. 2016). 

 

DATA AND METHOD OF ANALYSIS 

 

We have sorted out the high speed solar wind streams (HSSWS) for the period of 1996 

to 2007. Only those HSSWS have been taken which maximum velocity reaches to more than 

450 km /s .The present study investigates by means of super epoch analysis to derive the 

average behavior of geomagnetic activity. 

 

RESULTS AND DISCUSSION   

 

The graph are plotted for our study are  given below: 
 

           
YEAR - 2003 No. of events 179   YEAR – 2004 No. of events 160 

http://www.physics-journal.org/
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YEAR - 2005, No. of events 179 

 

Figure 1 It represents the result of Chree analysis from -3 to +7 days with respect to zero epoch days. The 

variation of mean value of Ap index and High solar wind speed is plotted. 

 
The relationship between the solar activity and geomagnetic activity is a problem for 

investigation in solar terrestrial studies. It is believed that sun propagate their energy to earth 

through interplanetary medium. In our present study we have studied the effect of high speed 

solar wind streams on geomagnetic activity for the period of mixed polarity years.  

            A large increase in Ap values on zero day (onset day of HSSWS) is seen almost all 

the three years starting from 2000 to 2002. However, we can notice double peak in Ap values 

for the year of 2001. The year 2001 is peculiar due to this period in the mid of mix polarity 

period, when the direction of magnetic field in southern and northern hemisphere change their 

direction outward to inward and inward to outward. It is noted that the high speed solar wind 

streams produced enhancing in geomagnetic activity (Surendra K. Khandayat et al. 2011).                         

      The flow of charged particles from the solar corona is non-uniform in both time and 

space during  the solar cycle. The solar-wind speed; over the poles the wind is fast. The fast 

wind emanates from coronal holes, dark regions in the corona where the magnetic field is 

“open”, streaming into interplanetary space. Coronal holes can also appear at mid-to-low solar 

latitudes, either as discrete openings or as a narrow, finger-like extension from a polar coronal 

hole.  

The Ap index is maximum one day before the onset of HSSWS for period 2003-2005. 

The Ap index is not in phase with HSSWS. The geomagnetic activity causes the high solar 

wind. The speed of solar wind is maximum one day after the geomagnetic activity. This is 

indicating the moderate phase of solar cycle 23. In this period the solar activity slows down 

and therefore solar wind takes one day to obtain its maximum value. The outward flow of solar 

wind is influencing the geomagnetic activity to occur more. The variation in geomagnetic 

activity in different period of solar cycle indicating the variation in electromagnetic activity. 

The solar wind is maximum one day after the geomagnetic activity, indicating low active solar 

cycle period. The solar wind is maximum after one day the maximum value of Ap index for 

all three years this indicates the solar activity is same in this period. 

http://www.physics-journal.org/
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