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Nonlocal analysis of the feedback instability in the magnetosphere-ionosphere
coupling system using a flux coordinate system
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A vaiety of simulation studies of auroral structure formation through the feedback instability in the magnetosphere-
ionosphere coupling (M-I coupling) system have been performed. The local analysis, formulating the magnetospheric dy-
namics by means of the reduced magnetohydrodynamics (MHD) equations, have revealed that the auroral vortex structure
develops and makes transition to a turbulent state because of nonlinear effects. However, no global analysis dealing with the
time evolution of auroral fine structures has been conducted, and the previous studies have been limited to discussions on
characteristics of nonlocal development of auroral arcs (Watanabe+, JGR 1993, Hasegawa+, JGR 2010).

In order to study the auroral dynamics in the global M-I coupling, we have developed the flux coordinates adapted to a
spherical surface boundary, combining two coordinate systems, that is, the non-orthogonal dipole coordinates (Lysak, JGR
2004) and the modified dipole coordinates (Kageyama+, Comput Gepsci 2006). By means of the new coordinate system, we
have performed linear analyses of the feedback instability in the dipole field configuration. It is found that the initial density
perturbation given on the ionosphere propagates with the group velocity, while satisfying the local dispersion relation, and
that the growth of the auroral wave packet is saturated during the propagation on the ionosphere because of the nonuniform
field line length. In addition, we have extended the linear analysis to cases with a finite longitudinal wavenumber, and identi-
fied the feedback instability growth. Extensions incorporating nonlinear effects will also be discussed in the presentation.
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