Global lonospheric Current Systems During Magnetosphere-lonosphere Coupling
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Southward turnings in the Interplanetary Magnetic Field (IMF) leads to reconnection between inter planetary and magnetospheric
magnetic fields which in turn exchanges energy and momentum. This leads to Prompt penetration of electric fields (PPEF) from high

latitude to low-latitude (Nishida, 1968) and further impacts the global ionospheric electrodynamics and structures. The southward IMF _

first generally induces an increased polar convection electric field via Region-1 Field Aligned Currents (FAC). However, as this electric Interplanetary Magnetic Field 5

field strengthens, the Earth’s magnetosphere responds by establishing a shielding effect with opposite polarity in association with (2;‘)20 , , (2b) 20 - —Bx (28) , ,

Region-2 FAC. This shielding effect essentially works to counterbalance or mitigate the influence of the external electric field, thereby = AN e N % o= NG I I SV =V O WA
competing with it. The differences in temporal and spatial evolution between these two processes are not well understood. Before = 0 - - NSO AT T -20 - -

shielding has been established, the resultant electric field promptly penetrates to equatorial and low-latitudes, changing the ionospheric ey 3 ey =4 My E 201'\9A,ay * Ty 31 Jun 01 p—— Jun 03 e o un o zo{éun »
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electrodynamics there. Depending on the upstream solar wind conditions, such as IMF, solar wind dynamic pressure, etc., the relative 08 UT
3a)

strength of convection and shielding electric fields changes which leads to variable prompt penetration electric fields. Further, ] ( (3b)
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Disturbance Dynamo Electric Field (DDEF) (Blanc and Richmond, 1980) caused by global-scale neutral wind dynamo driven by 50 50 k-
enhanced particle and Joule heating at high latitudes, appears few hours after the onset of geomagnetic storm. Often, the electric field gg L osE ;‘8 =
disturbances due to PPEF and DDEF coexist and a resultant net electric field governs the low-latitude ionosphere. T 207 20f |
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How does ionospheric current systems vary during geomagnetic storm times? \ ;

Does Disturbance dynamo or PPEF contributes more during different stages of a geomagnetic storm?
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