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Abstract 
Variations of the 27-day average solar wind proton density and 
solar wind plasma speed have been examined for a period from 
1970 to 2012. The variation of the solar wind plasma temperature 
and the plasma speed have also been considered for the same 
period including the flow pressure, the sunspot number and the 
variation of ap index . In general, the solar wind speed reveals 
an inverse correlation with the solar wind proton density while 
the solar wind plasma speed and solar wind plasma temperature 
exhibit similar nature of variation. The solar wind flow pressure 
is found to vary in a reverse way with solar activity cycle but the 
geomagnetic activity index ap falls at solar minimum even at a 
high flow pressure. 
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I. Introduction
The solar wind is represented by a stream of charged particles 
released from the upper atmosphere of the Sun. It mainly consists 
of electrons and protons with energies between 1.5 keV to 10 keV, 
in general. Over time, the stream of particles varies in temperature 
and speed. These particles can escape the Sun’s gravity because of 
their high kinetic energy and the high temperature of the corona 
[1]. At the orbit of the Earth the solar wind flows with a speed of 
about 400 km-s and a density of 5 cm-3. It carries a magnetic field 
of about 5 nT that lies near the ecliptic plane in an Archimedean 
spiral pattern and it is highly variable. In this paper we report the 
behavior of this magnetized solar wind plasma and examine the 
properties of the various parameters responsible to constitute the 
solar wind and their variation with solar activity cycle.

II. The High and Low Speed Solar Wind 
During the declining and minimum phases of the solar cycle, the 
solar wind is dominated by high-speed (500-800 km s-1) flows 
emanating from coronal holes. In the ascending phase of the solar 
activity cycle and at solar maximum, the average solar wind speed 
diminishes as the polar coronal holes shrink and the high-speed 
flows narrow and weaken. At the same time, the ambient solar wind 
flow is largely perturbed by Coronal Mass Ejections (CMEs).
In fig. 1, we have plotted the variation of the 27- day average solar 
wind proton density and solar wind plasma speed for a period from 
1970 to 2012. In general, the solar wind speed is found to exhibit 
an inverse correlation with the solar wind proton density [2].  

Fig. 1: Variation of the 27- Day Average Solar Wind Proton Density 
and Solar Wind Plasma Speed [3]

III. The Solar Wind Plasma Temperature
The temperature of the solar wind can be determined by a number 
of competing effects. The temperature at the source is significant, 
with high speed wind generally having higher proton temperatures. 
Many processes like adiabatic cooling, heating due to stream 
interactions and shocks, dissipation of waves, and transfer of 
energy from pickup protons to the thermal protons affect the 
temperature as the solar wind moves outward. In fig. 2, we have 
plotted the variation of the 27- day average solar wind plasma 
temperature and the solar wind plasma speed for the same period. 
It appears from the figure that the solar wind plasma speed and 
solar wind plasma temperature reveal the same nature of variation 
exhibiting a trend to be lower at solar maximum. Solar wind 
parameters show strong solar cycle variations in plasma flux, 
plasma pressure, and magnetic field strength. These variations 
produce variations in the geomagnetic activity also [4-6]. 

Fig. 2: The Variation of the 27- day Average Solar Wind Plasma 
Temperature and the Solar Wind Plasma Speed [3]
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The dawn of the spacecraft age allowed measurements of the 
solar wind and it was soon realized that the solar wind magnetic 
field strength and plasma speed and dynamic pressure also varied 
with solar cycle [7]. In fig. 3, we have plotted the variation of the 
27- day average solar wind flow pressure and ap index with the 
sunspot number.

Fig. 3: The 27- Day Average Solar Wind Flow Pressure, the 
Sunspot Number, and the Variation of ap Index [3]

From the graph it is clear that the solar wind flow pressure varies 
in a reverse way with solar activity cycle. It increases rapidly after 
solar maximum and then decreases slowly toward the next solar 
maximum. But the geomagnetic activity index ap falls at solar 
minimum although the flow pressure is still high.

IV. Summary
The results obtained from the present analysis may be summarized 
as follows:

The solar wind speed reveals an inverse correlation with the • 
solar wind proton density.
The solar wind plasma speeds as well as solar wind plasma • 
temperature show the same nature of variation producing a 
lower trend at solar maximum.
The solar wind flow pressure changes in a reverse way with • 
solar activity cycle increasing rapidly after solar maximum 
and decreases slowly toward the next solar maximum.

However, the geomagnetic activity index ap is reduced at solar 
minimum although the flow pressure remains high.
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