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Abstract

The central theme of the present doctoral thesis work is to understand the occur-

rence of equatorial counter electrojet (CEJ) or reductions in equatorial electrojet

(EEJ) strength under geomagnetically quiet and disturbed conditions. Since vari-

ation in the ionospheric zonal electric field is central to any meaningful study on

EEJ or CEJ, it is important to know the zonal electric field variations to under-

stand these events. Since systematic measurements of electric fields covering all

local times and seasons over the Indian sector are not available, the vertical drifts

from the presently available global empirical models [Scherliess and Fejer , 1999;

Fejer et al., 2008a] are used. Detailed investigations on the applicability of these

empirical models over the Indian sector are carried out based on the comparisons

with the measured and derived drifts. This investigation revealed that Fejer et al.

[2008a] model drifts represent the quiet time vertical drifts over the Indian sec-

tor fairly well barring early morning hours. Therefore, the drifts obtained from

Fejer et al. [2008a] model are used in the subsequent investigations, whenever

applicable.

Observational studies over the Indian longitudes revealed that the occurrence

of quiet time CEJ events is most frequent in afternoon hours during June solstice

in solar minimum. An investigation carried out to understand the generation

mechanism of these CEJ events showed that these CEJ events are caused by

westward Sq electric fields and hence are part of the Sq current system extending

from pole to equator. Further, the reversal of EEJ due to disturbance dynamo

is investigated and it is found that reductions in the daytime electric field can

be significantly large (0.7± 0.2 to 1.2± 0.3 mVm−1) during disturbance dynamo

events. In order to explain such large westward electric field perturbations, addi-

tional role of semi-diurnal tides is indicated. Further, the strength of nighttime

equatorial E-region current, used as the base level to determine the EEJ strength,

are estimated to be about 0.3 - 0.7 µAm−2 based on three methods. The cor-

responding strength of the horizontal component of magnetic field induced at

ground is found to be within 6 nT.
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Keywords: Low latitude ionosphere, Sq electric field, plasma drifts, equato-
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Kikuchi, T., Lühr, H., Kitamura, T., Saka, O., and Schlegel, K. (1996), Di-

rect penetration of the polar electric field to the equator during a DP 2 event

as detected by the auroral and equatorial magnetometer chains and the EIS-

CAT radar, Journal of Geophysical Research: Space Physics, 101 (A8), 17,161–

17,173, http://dx.doi.org/10.1029/96JA01299.

Kikuchi, T., Hashimoto, K. K., Kitamura, T.-I., Tachihara, H., and Fejer, B.

(2003), Equatorial counterelectrojets during substorms, Journal of Geophysical

Research, 108 (A11), http://dx.doi.org/10.1029/2003JA009915.

Kil, H., Oh, S.-J., Kelley, M. C., Paxton, L. J., England, S. L., Talaat, E., Min,

W., K., and Su, S.-Y. (2007), Longitudinal structure of the vertical E×B drift

and ion density seen from ROCSAT-1, Geophysical Research Letters, 34 (14),

https://doi.org/10.1029/2007GL030018.

Kil, H., Talaat, E. R., Oh, S.-J., Paxton, L. J., England, S. L., and Su, S.-Y.

(2008), Wave structures of the plasma density and vertical E×B drift in low-

latitude F region, Journal of Geophysical Research: Space Physics, 113 (A9),

http://dx.doi.org/10.1029/2008JA013106.



170 BIBLIOGRAPHY

Kil, H., Oh, J., S., Paxton, L. J., and Fang, W., T. (2009), High-resolution

vertical E×B drift model derived from ROCSAT-1 data, Journal of Geophysical

Research: Space Physics, 114 (A10), https://doi.org/10.1029/2009JA014324.

Kivelson, M. G., and Russell, C. (1995), Introduction to space physics, Cambridge

university press.

Klimenko, M. V., Klimenko, V. V., and Karpachev, A. T. (2012), Formation

mechanism of additional layers above regular F2 layer in the near-equatorial

ionosphere during quiet period, Journal of Atmospheric and Solar-Terrestrial

Physics, 90-91, 179–185, http://dx.doi.org/10.1016/j.jastp.2012.02.011.

Kobea, A. T., Richmond, A. D., Emery, B. A., Peymirat, C., Lühr, H., Moretto,
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