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Analysis of controlling factors leading to the development of R-T instability in
equatorial ionosphere
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Abstract In this paper the effect of the spatial gradients of the electric field and the neutral
wind on the linear growth of the plasma R-T instability and its growth rate are analyzed,
based on the quality and the charge conservation equation. The results reveal that, both
electric field spatial gradients and neutral wind spatial gradients can promote or restrain the
growth of R-T instability remarkably, which depends on the orientation of the electric field and
the neutral wind as well as the polarity of their gradients; and the degree of the influence
depends on the magnitude of their spatial gradients and the ratio of the parallel to Pedersen
conductance and the ratio of the parallel to transverse wave number for the transverse
gradients of the electric field and the neutral wind. Numerical results show that, for the typical
ionospheric background condition, the electric field gradients and neutral wind gradients can
make the growth rate of R-T instability increase or decrease 10% to 120% for different scale
lengths.
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