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Abstract

In this article we have considered the shock related
geomagnetic storms of magnitude <-90nT, which are associated with
coronal mass ejections (CMEs) and jump in solar wind plasma
temperature (JSWT) events for the period 1997-2012. We have found
54 shock related geomagnetic storms of magnitude <-90nT. Out of
these 54 geomagnetic storms, 48 geomagnetic storms are found to be
associated with coronal mass ejections (CMEs). We observe the positive
correlation between the magnitude of geomagnetic storms and speed of
associated coronal mass ejections (CMEs) with correlation coefficient
0.26. Further we observe that all the shock related geomagnetic storms
are associated with jump in solar wind plasma temperature (JSWT)
events and studies these events with associated coronal mass ejections
(CMEs). There is a positive correlation between peak value of jump in
solar wind plasma temperature (JSWT) events and speed of coronal
mass ejections (CMEs) with correlation coefficient 0.27. Again we have
observed the positive correlation between the magnitudes of jump in
solar wind plasma temperature (JSWT) events and speed of coronal
mass ejections (CMEs), statistically calculated co-relation co-efficient is
0.26 between these two events.

INTRODUCTION

Coronal Mass Ejections (CMEs) are the drastic solar events in which
huge amount of solar plasma materials are ejected into the
heliosphere from the sun and are mainly responsible to generate large
disturbances in solar wind plasma parameters and geomagnetic
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storms in geomagnetic field. CMEs from the Sun drive solar wind
(SW) disturbances in terms of magnetic field, speed and density,
which in turn cause geomagnetic disturbance in Earth [14]. It has
been established by now the main cause of geomagnetic storms is
believed to be the large IMF structure which has an intense and long
duration southward magnetic field component, Bz [3, 10]. They
interact with the Earth's magnetic field and facilitate the transport of
energy into the Earth's atmosphere through the reconnection process.
Several investigators have studied geomagnetic storms with various
solar features, solar wind parameters and inferred that CMEs which
are the energetic solar features and associated with active regions are
responsible for the most geoeffective solar wind disturbances and,
therefore, the largest storms and are well associated with
geomagnetic storms [1,9,12,13] .Enhanced solar wind speeds and
southward magnetic fields associated with interplanetary shocks and
ejecta are known to be important causes of storms [4,10].

In this work we have studied shock related geomagnetic storms,
(magnitude <-90nT) and associated disturbances in solar wind plasma
parameters e.g. jump in solar wind plasma temperature (JSWT) and
with coronal mass ejections.

Experimental Data

In this investigation, hourly Dst indices of geomagnetic field have
been used over the period 1997 through 2012 to determine onset time,
maximum depression time, magnitude of geomagnetic storms. This
data has been taken from the NSSDC omni web data system which
has been created in late 1994 for enhanced access to the near earth
solar wind, magnetic field and plasma data of omni data set, which
consists of one hour resolution near earth, solar wind magnetic field
and plasma data, energetic proton fluxes and geomagnetic and solar
activity indices. The data of coronal mass ejections (CMEs) have been
taken from SOHO - large angle spectrometric, coronagraph (SOHO /
LASCO) and extreme ultraviolet imaging telescope (SOHO/EIT) data.
To determine disturbances in solar wind plasma parameters, hourly
data of solar wind plasma temperature has been used and these data
has also been taken from omni web data
(http;//omniweb.gsfc.nasa.gov/form/dxi.html)).
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Table-1 Data of CMEs, geomagnetic storms and solar wind plasma

tem ure

Analysis and Results

In this study we use statistical method association and correlation for
data analysis of the observed, CMEs, geomagnetic storms and jump in
solar wind plasma temperature (JSWT) events. The data of observed
coronal mass ejections (CMEs), geomagnetic storms and solar wind
plasma temperature are given in Table-1.

From data analysis it was observed that the number of
geomagnetic storms during 1997 to 2012 is 54. Out of these 48
(88.09%) geomagnetic storms were found to be associated with CMEs.
The majority of shock related geomagnetic storms are related to halo
CMEs and the association rate is 75% (36) and the association rate
with partial halo CMEs is 25% (12). Distribution of shock related
geomagnetic storms with CMEs is shown in figure-1.

To know the statistical behavior of shock related geomagnetic
storms and CMEs we have plotted a scatter plot between magnitude
of geomagnetic storms and speed of CMEs and the resulting plot is
shown in figure-2. The trend line of the plot shows weak positive
correlation between magnitude of geomagnetic storms and speed of
associated CMEs with co-relation coefficient 0.26.
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Distribution of Shock Related GMS with CMEs
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Figure- 1-Distribution of shock related geomagnetic storms with coronal mass
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Figure -2 -The figure shows scatter plot between speed of CMEs and
magnitude of shock related geomagnetic storms.

By the analysis we have selected those jumps in solar wind plasma
temperature (JSWT) events which are associated with shock related
geomagnetic storms and studied statistical behavior of these events
with coronal mass ejections.

To see how the peak value of JSWT events are correlated with
coronal mass ejections. We have plotted a scatter diagram between
the speed of CMEs and peak value of associated JSWT events figure-
3. From the fig it is clear that, most of the JSWT events having higher
peak value are associated with such CMEs which have higher speed
but these two events do not have any fixed proportion, We have found
some JSWT events which have higher peak value but they are
associated with such CMEs events which have relatively slow speed
and vice versa. The trend line of the scatter plot positive co-relation
has been found between speed of CMEs and peak temperature of jump
in temperature. Statistically calculated co-relation co-efficient is 0.27
between these two events.
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Figure-3 -The figure shows scatter plot between speed of CMEs and peak
value of JSWT events associated with shock related GMS.

Furthermore we have found that the magnitudes of JSWT events are
correlated with speed of CMEs, we have plotted a scatter diagram
between magnitude of JSWT events and speed of associated CMES
shown in figure-4. From the fig It is clear that, most of the JSWT
events which have large magnitude are associated with such CMEs
which have relatively higher speed but the magnitude of these two
events do not have any fixed proportion, we have found some JSWT
events which have large magnitude but they are associated with such
CMEs which have slow speed and some JSWT events which have
small amplitude but they are associated with CMEs having higher
speed. The trend line of the scatter plot between these two parameters
shows positive correlation with correlation co-efficient 0.26.
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Figure-4 -The figure shows scatter plot between magnitude of JSWT
associated with shock related GMS and speed of CMEs.

CONCLUSION

In this investigation we have studied shock related geomagnetic
storms with coronal mass ejections (CMEs) and solar wins plasma
parameters specifically with plasma temperature for the period 1997-
2011 of magnitude <-90nT. We have observed that the geomagnetic
storms which are related to shocks are 54 and out of these 48 are fund

EUROPEAN ACADEMIC RESEARCH - Vol. VII, Issue 4 / July 2019
2318



Preetam Singh Gour,Shiva Soni-Coronal mass ejections and Jump in solar wind
plasma temperature in association with shock related geomagnetic storms

to be associated with coronal mass ejections (CMEs). These CMEs are
associated with halo and partial halo coronal mass ejections and the
association rate is 75% and 25% respectively. We have concluded that
most of them are associated with halo CMEs. Again we observe that
all the geomagnetic storms are associated with solar wind plasma
temperature events and there is a positive correlation between
plasma temperature events and coronal mass ejections. By the
analysis of these results we have concluded that all the geomagnetic
storms are related to coronal mass ejections and plasma parameters
as well.
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