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Results from a numerical study of the nonlinear interackietween ultra-low-
frequency shear Alfvén waves, slow MHD waves, and the taghide auroral iono-
sphere are presented. The goal of this study is to investibatrole of magnetic field-
aligned currents carried by shear Alfvén waves in the fdionaand spatiotemporal
development of density structures in the low-altitude ealrmagnetosphere and the
ionosphere. Interest in this problem is motivated by grebased radar and satellite
observations of field-aligned ion flows and density cavjteeg¢ended along the am-
bient magnetic field and localized across it, in conjunctigtih discrete auroral arcs
and intense field-aligned currents. The study is based oduzed, two-fluid MHD
model describing shear Alfvén and slow MHD waves in the cldd-altitude mag-
netospheric plasma. Coupling between these two MHD modas®due to (a) the
finite plasma compressibility, and (b) the nonlingaB term in the ion momentum
equation. Another important nonlinear effect includedhia model is active iono-
spheric boundary conditions (ionospheric feedback mashgn Numerical simula-
tions of the model equations have been performed in a twedkonal, axisymmet-
ric, dipole geometry of the ambient magnetic field with retédi parameters of the
ambient field and the background plasma. Simulations shatthF Alfvén waves
generated in the equatorial magnetosphere or in the plabeet boundary layers
carry significant amount of the electromagnetic power tolteealtitude magneto-
sphere and indeed modify plasma density there. This vaniati the plasma density
feedbacks on the dynamics of the waves. Simulations alse 8rad another impor-
tant physical effect responsible for formation of intenkx&®omagnetic and plasma
structures in the ionosphere and low-altitude magnetaspbdhe ionospheric feed-
back mechanism.
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