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A close examination of the mid-latitude ionospheric global response at the substorm onset
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The polar ionosphere is known to have an Rl-current system linked to the dynamics of the magnetospheric
convection system and an R2-current system linked to the dynamics of the pressure gradient region of the inner
magnetosphere [lijima and Potemra, 1976, 1978]. The polar current-wedge current system, which grows with the
substorm onset, forms a magnetosphere-ionosphere current closure with the same sense of the R-1 current system. The
R2-current system, which is located at lower latitudes, forms a current closure with the opposite polarity of this R1
current system. The growth of the R2 current is linked to the increasing pressure in the inner magnetosphere associated
with the substorm, and its dynamics does not necessarily correspond to the dynamics of the current-wedge system. As
a result, the R2 current system not only produces a shielding effect that weakens the effect of the growth of the current-
wedge current system on the ionosphere reaching low latitudes and equatorial regions, but also produces an
overshielding effect that sometimes excels it and causes the current system to grow in the opposite direction [(Kelley
et al., 1979; Gonzales et al., 1979; Fejer et al., 1979)]. On the other hand, the ground magnetic field fluctuations during
substorms are affected not only by the ionospheric currents, but also by the magnetic field fluctuations created by the
field line currents associated with the growth of the current wedge. In mid to lower latitudes, where this effect is large,
it is difficult to identify from magnetic field data only whether the changes in the magnetic field during substorms are
due to the formation of the ionosphere current system or to remote field effects of the current system.

The present study is aimed at a more global understanding of the current system caused by the substorm. In this
presentation, we investigate the mid-latitude ionospheric variations of the substorm onset and its dependence on LT.
We used electric field data from the HF Doppler radar at Palatunka, Russia, and magnetic field data from SuperMag
and MAGDAS.
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