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Outstanding issues on nonlinear MHD waves in space plasmas
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Large amplitude magnetohydrodynamic (MHD) waves are ubiquitous in space, in particular, in the solar wind and regions nea
collisionless shocks. The existence of these waves is confirmed by in-situ spacecraft experiments, providing us with exceller
opportunities to examine various nonlinear physical processes of large amplitude waves in general. There remain numerous isst
left unsolved, however, despite the importance of these waves not only in space plasma but also in high-energy astrophysic
environment (e.g., as a scatterer of cosmic rays). In this presentation, by limiting our attention only to quasi-parallel propagating
Alfven waves, we will first review our current understanding of the subject, and then discuss possible future development of the
modeling effort, incorporating the multi-point, high-accuracy spacecraft data. In particular, we will study some of the important
assumptions made when various reduced models are derived.
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