
ISSN 2229-7596 (Print) 

ISSN 2319-7617 (Online) 

Journal of Pure Applied and Industrial Physics, Vol.7(5), 162-165, May  2017 

(An International Research Journal), IF = 4.715, www.physics-journal.org 
 

162 

Association Between the Very Slow Speed Solar Wind 

Streams and the Cosmic Ray Intensity for  

Solar Cycle 24 (2008-2016) 
 

Meena Pokharia, Lalan Prasad, Chandni Mathpal, Chandrasekhar Bhoj  

and Rajesh Mathpal 

 
Department of  Physics, M.B. Govt. P.G.  College, 

Haldwani  (Nainital) 263139, INDIA. 

email:lalitchandu08091992@gmail.com, lpverma40@gmail.com 

 

(Received on: May 26, Accepted: May 30, 2017) 

 

ABSTRACT 

 

The purpose of the present study is to investigate the association of the 

cosmic ray intensity (CRI) with very slow speed solar wind streams (VSSSWS) 

during the period 2008-2016 (solar cycle 24). We have found that CRI shows inverse 

relationship with VSSSWS for solar cycle 24 and during our studied period maximum 

number of VSSSWS are found in the year 2008 while minimum in 2016. We have 

also found high negative correlation coefficient between CRI and VSSSWS for the 

years (2008-2012) while the correlation values are decreasing as we are approaching 

towards ending phase of solar cycle 24. 
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1.  INTRODUCTION 

 

It is well known that the sun and its outputs produce change in interplanetary space as 

well as near earth’s environment, and one of the most important solar output is solar wind 

flow. The solar wind is a stream of energized charge particles released from the upper 

atmosphere of the sun. The solar wind is divided into three components, respectively termed 

as the high speed solar wind streams (HSSWS), slow speed solar wind streams (SSSWS) and 

very slow speed solar wind streams (VSSSWS). The detailed classification procedure of solar 

wind is explained by (Richardson et al., 2000). 

The HSSWS  is thought to originate from coronal holes and are classified into two 

categories corotating streams that are produced by coronal holes and produce simple decreases 

in cosmic rays (Belcher et al., 1971) and flare-generated streams produce  large decreases in 

cosmic ray intensity (Iucci et al., 1979; Mavromichalaki et al., 1988). 

http://www.physics-journal.org/
https://en.wikipedia.org/wiki/Coronal_hole
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The slow solar wind appears to originate from a region around the sun's equatorial 

belt, known as the "streamer belt" while VSSSWS  suppose to originates typically from coronal 

regions situated close to regions forming the heliospheric plasma sheet (HPS) and the 

heliospheric current sheet (HCS). The decrease in CRI is related to the scattering and sweeping 

of cosmic rays by solar wind. Cane et al., 1999; Singh et al., 2013; Kharayat et al., 2016  found 

anti correlation between solar wind velocity and CRI. But our study is especially focused on 

only VSSSWS. 
 

2.  DATA ANALYSIS AND METHOD 
 

A Chree analysis by the superposed epoch method has been done for the present study 

with the occurrence day of VSSSWS (criteria Vsw ≤ 300 km/sec) as zero days. To study the 

long term cosmic ray modulation for solar cycle 24, the pressure corrected data (daily mean) 

has been taken from Moscow Neutron Monitor Station  

(http://cro.izmiran.rssi.ru/mosc/main.htm) for the period 2008-2016. The daily mean values of 

solar wind speed are taken from the omniweb data center  

(http://omniweb.gsfc.nasa.gov/cgi/nx1.cgi).  
 

3.  RESULTS AND DISCUSSION 
 

We have plotted the annual distribution of total number of HSSWS (criteria 450 

km/sec ≤ Vsw < 800 km/sec), SSSWS (criteria 300 km/sec ≤ Vsw < 450 km/sec) and VSSSWS 

(criteria  Vsw ≤ 300 km/sec) for solar cycle-24 as shown in Figure1. 

 
Figure 1. Annual distribution of solar wind streams for solar cycle -24. 

 

It can be clearly seen from the graph (Figure 1) that year 2008 contain maximum 

HSSWS and SSSWS while maximum number of VSSSWS are found in the year 2009. Year 

2016 is designated as the year having minimum number of SSSWS and VSSSWS while in 

case of HSSWS minimum streams are found in the year 2009.  

Solar wind having velocity lower than 300 km/sec, are termed as VSSSWS. Contrary 

to fast solar winds, the VSSWS have the lowest helium abundance at solar minimum but have 

a high abundance at solar maximum (Diaz et al., 2016). During our study period we have found 

that VSSSWS speed decreases to its minimum peak value upto zero day and then starts to 

increase gradually. In most of the years CRI and VSSSWS shows inverse relationship but in 

year 2010 and  2014 both of these parameters show direct relationship but for a very small 

period of time (Figure 2).  

           

 

       

http://cro.izmiran.rssi.ru/mosc/main.htm
http://omniweb.gsfc.nasa.gov/cgi/nx1.cgi
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We have also calculated the correlation coefficient between CRI and VSSSWS and 

found high anticorrelation coefficient for years 2008 - 2012 as compared to other years which 

also gives indication that we are approaching towards ending phase of solar cycle 24. 

 
 

 

                                                                                                                                                                                                           

      
                                  2008                                                                                        2009 

 

 
                                   2010                                                                                  2011 

 
 

              
                                    2014                                                                                         2015 



 Meena Pokharia, et al., J. Pure Appl. & Ind. Phys. Vol.7 (5), 162-165 (2017)  

165 

 
Figure 2 . The result of Chree analysis from -6 day to +6 days with respect to zero epoch days. The variation 

of mean values of VSSSWS and CRI is plotted. Zero days corresponds to the starting day of occurrence of 

VSSSWS. 
 

CONCLUSIONS 
 

We have examine following conclusions: 

Year 2008 contain maximum HSSWS and SSSWS while maximum number of 

VSSSWS are found in the year 2009. Year 2016 is designated as the year having minimum number 

of SSSWS and VSSSWS while in case of HSSWS minimum streams are found in the year 2009.  

In most of the years CRI and VSSSWS shows inverse relationship but in year 2010 

and  2014 both of these parameters show direct relationship but for a very small period of time. 

CRI and VSSSWS posses high anticorrelation coefficient for years 2008 - 2012 as 

compared to other years which also gives indication that we are approaching towards ending 

phase of solar cycle 24. 
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