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Cooperative studies of ionospheric-driven theory and observation data analysis for
the solution of auroral breakup
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In this study, we developed a simulation code to correctly pursue the nonlinear
evolution of shear Alfven waves that move throughout the magnetic flux tube in the auroral region. First,
we performed a nonlinear simulation where an arc-like structure in the field-aligned current is initially
provided. We demonstrated that, when the convection electric field exceeds a critical value (~25 mV/m), a
convection-driven instability of shear Alfven wave occurs. We found that an initially placed arc splits,
intensifies, and rapidly deforms into a vortex street. Secondly, we performed a nonlinear simulation
considering ionospheric and magnetospheric cavities of Alfven velocity. Various nonlinear features were
found: 1) trapping of the ionospheric Alfven resonant modes facilitates deformation of field-aligned
current structures, and ii) hybrid Aldven resonant modes grow to cause strong flow shear instability
around the magnetic equator.
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