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Abstract : Cosmic rays are high energy particle and and coming 

from every where from space . solar cycle is  11 years  periodic 

changes in sun activity. Sunspots (Rz) are cooler regions and 

temporary disturbance on the photosphere of the Sun, such 

cooler regions appear visible dark spots compared to surrounding 

of the photosphere of Sun. These relationship provide us various 

clues in interplanetary space to know the various activities in 

heliosphere including the modulation process of cosmic rays. In 

present study we have done a correlative analysis between Rz and 

Ap index for the period of 1996 to 2008, which cover solar cycle 

23. In our study we have obtained that positive and normal 

correlation between sunspot numbers and geomagnetic index Ap 

(correlation coefficient R = 0.22). 
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1. INTRODUCTION 

Geomagnetic disturbances are generally represented by 

geomagnetic storms and sudden ionosphere disturbance. 

These are caused by the disturbances originated at solar 

atmosphere, interplanetary (IP) shocks and/or stream 

interfaces associated with high speed solar wind streams 

(Rathore et al., 2011). Geomagnetic disturbances index-Ap 

is one of the fundamental parameters which indicates 

geomagnetic field variations as well as quiet or disturbed 

condition of interplanetary medium (Srivastava & Shukla, 

1996). 

Solar plasma and several other outputs from sun continuous 

blowing from sun towards the earth’s. First time in 1965 

Parker indicates such type of radiation, which have speed of 

300-700 km/second. This type of high speed plasma 

interacts with magnetosphere and also penetrates the 

magnetosphere and produce geomagnetic disturbance. These 

type of magnetic storms are generally reported in large 

number during the period of large solar events. The 

quantitative values of geomagnetic field have been obtained 

by formulating the geomagnetic indices, which are recorded 

by various geomagnetic detectors. Ap, Kp, Dst and AE are 

the examples of such geomagnetic indices which provide 

physical significance of field variations. The causes of 

geomagnetic field variation is due to  

rotation of earth. Since various current systems are not 

symmetric about the rotation axis, therefore the emerged 

ionosphere dynamo current schemes to be a major factor of 

geomagnetic disturbances. On the other hand, recent 

observations of spacecraft also provide us one different 

expatiation of geomagnetic field variation. It has been stated 

that the solar wind interacts with the earth field producing a 

variety of current system whose effects can be measured on 

the ground throughout the magnetosphere. Dungey in 1961 

gave a theoretical explanation based on magnetic 

reconnection as follows. If the interplanetary magnetic fields 

are directed opposite to the search's field there is magnetic 

erosion on the day side magnetosphere by magnetic 

reconnections and magnetic field accumulate in the night 

side magneto tail region. The magnetic reconnection the tail 

heads to plasma injection towards the earth in the night side. 

Low energy particles precipitate in the high latitudes and 

cause aurora, which high energy protons drift to the west 

and electron drift to the east, forming a ring current around 

the earth which cause as reduction in geomagnetic field. 

Several researches have been done in the field of solar 

terrestrial relationship, particularly correlation between Ap 

index and Rz (Crooker, 1994; Kane, 2005]. 

2. MATERIALS AND METHODS 

In the present study we have received the data for sun spot 

number (Rz), and geomagnetic activity parameter (Ap) for 

the period of 1996-2008(solar cycle23) from omini web data 

centre. We have used statistical methods to correlating and 

analyzing the data. 

3. RESULTS AND DISCUSSION 

In the present analysis we have done a correlative analysis 

between Rz and Ap index for the period of solar cycle 23 for 

the period of 1996  to 2008. Figure 1 shows the linear plot 

of yearly mean values of sunspot number Rz along with 

yearly mean values of Ap-index for the period of 1996 to 

2008it cover 23 solar cycle. Maximum values of Ap-index 

are found higher during maximum solar activity period. Two 

peaks are also seen during the 11-year period of Ap-index. 

For the further analysis we have plotted the yearly mean 

values of Ap-index against the yearly mean values of 

sunspot number Rz for the period of solar cycle 23 as show 

in figure 2. Distribution of points in figure 2 shows positive 

and normal correlation with correlation coefficient 0.22. In 

earlier studies, a good positive correlation were reported for 

solar cycle 22 and poor correlation is observed for solar 

cycle 21 (Tripathi et al., 2012). On the basis of these studies 

it can be interred that short-long term changes in 

geomagnetic field are related with solar and interplanetary 

phenomena. 
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Figure-1 Shows the yearly mean values of Sunspot number 

(Rz) along with geomagnetic-Ap index for the period of 

1996-2008. 

 

Figure-2 Shows the cross correlation between geomagnetic-

Ap index and Sunspot number (Rz) for the period 1996 to 

2008. 

4. CONCLUSION 

Geomagnetic-Ap values are positively correlated with solar 

activity. Normal correlation has been found for solar cycle 

23. 
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